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This invention relates to a photosensitiveg thernosetting resin conposition,
nore specifically to a novel photosensitive thernosetting resin
conposition which is useful as a sol der resist for a printed wring
- board, andy@a.brocess.for fornng.a solder resi.§.t pattern by coating the
phot 0sensi+ Ve tHe AESet T g T ST EORP PARYOB,  ving out drying by a
dryer at a constant tenperature, exposing the conposition selectively
t hrough a filmon which a predetern ned pattern is forned, with active
rays, deveThipinvgntion mluiwt!:SGdhms&ﬁme&ﬁ&rﬁd#eﬂingrreﬁﬂrcbmpﬁﬁition,qubre*mbifiﬁﬂly
The _presegt |nveﬂt+§n relates to a photgsensitive thernosetting resin
conposi t i dfl 3fRvelPhatosensitlys, thermosgtting resip comppsitiom whichds useful a%a soldaresishn
property, fopa printedwilhg bbatdandaippéctias for fORNIAG ol HTdet résiSihattaf BY Ebating the
resi stance, electric characteristics, photosensitivity, resolutlon
property, Photerensiye thermosalting resimeompesitione sarying out dynoyra diver ata aonstantnd
whi t eni ng ' o AL j '
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to surrou%aga@%garat uses caused by gas generation which is a probl em when
a printed wring voard is produced, and environnental problens, etc. caused
by gas generati on. In general, a printed wiring board has been used

f | ' Al i ' ly.. Th ' T
board 1o SmepresdtiiviRioh elsheg o8 hBlispnfifle Pefifotring sesin chinsosigh itich &' "
Ci (r]I cui It dwisuitavyg aamflscddm'a'asi_eriitam(ingaemaganadhasi?n peapedty, thawdebl.abm' fnﬂd-eﬁfbﬁﬁe&.

sol der, r resist i.s used in a.step prior sol derin _
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el ectronic ! rts ar }o. be S?\' dered. Such a filmnot only functions ‘as an
resistance and also has adhesion property on a rust preventive used for protecting the

circuit of a printed wiring board.

According to the present invention, it becomes possible to cope with attachment of gas to
surrounding apparatuses caused by gas generation which is a problem when a printed
wiring board is produced, and environmental problems, etc. caused by gas generation.

_ In general, a printed wiring board has been used frequentiy for inoorporating electronic
parts compactly. The printed wiring board is obtained by etching a copper foil clad on a
laminate along a circuit wiring, and electronic parts are arranged at predetermined places
and soldered. A solder resist is used in a step' prior to soldering of electronic parts to such a
printed wiring board, and a film is formed on the entire surface of a circuit conductor except
portions on which electronic parts are to be soldered. Such a film not only functions as an
insulating film which prevents soldering from being attached to unnecessary portibns when
soldering is carried out, but also functions as a protective film which prevents corrosion
caused by oxidation and moisture when a circuit conductor is exposed directly to air, so that
the film is indispensable. In the prior art, such solder resists have been formed by screen
printing them on substrates and Setting them by UV rays or heat. These solder resists for
industrial use have been disclosed in, for example, Japanese Patent Publication No.
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a sensitrzer. en these dry filmtype photo-sensitive
sol der resists are used for a high density printed wiring board, soldering

resi st angs o30Mpftd IESAgHheRE REKANINEL PISHt Publitdtoh WY, 55014/1982, there have
been disclosed dry film type photo-sensitive solder resists which comprise urethane
di(meth)acrylate, a specific linear high molecular weight compound and a sensitizer. When
these dry film type photo-sensitive solder resists are used for a high density printed wiring
board, soldering resistance and a_dhesion property are not sufficient.

As an active energy ray-setting material which can be developed with alkali, there have
been disclosed materials'using, as a-base polymer, a reaction product obtained by reacting
an epoxy resin with an unsaturated monocarboxylic acid and further adding a polybasic acid
anhydride thereto in Japanese Patent Publication No. 40329/1981 and Japénese Patent
Publication No. 45785/1982. In Japanese Unexamined Patent Publication No.
243869/1986, there has been disclosed a liquid solder resist composition which uses a
novolak type epoxy resin, has good heat resistance and chemical _resistanée andcan be
developed with a dilute alkaline aqueous solution. However, in the above solder resist
composition, depending on a combination of a polybasic acid anhydride, an epoxy resin and
an epoxy resin-setting agent to be reacted to make the composition soluble in an alkaline

| developing solution, thermosetting proceeds at the time of drying after éoating aresist,
whereby development failure occurs, or électrolytic corrosion and discoloration of a copper
foil surface are caused. Further, there are limitations that electric characteristics are bad
due to influence by a carboxylic acid generated by reacting a polybasic acid anhydride, heat
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poor phOt g&t:esrt]:-:i\"rlxc:teI |\s/ Iswnmgtgd tart1 %e tm% o} Qy?posure or postcure to foul a substrate or pollute
environment. For the purpose of protecting the environment of the earth, a method in which
various kinds of parts are soldered on a printed wiring board and then washed has come
into question. From the point of protecting environment, a flux to be used for solving these
' problems is subjected to washing with water in place of washing with a solvent, and water-
soluble fluxes and.non-washing type fluxes have been used. Many of these fluxes are
strongly active and have caused a problem in soldering resistance of a solder resist, so that
improvement of resistance of the resist has been demanded. Further, surface mounting is
used in a soldering methéd, and electroless gold plating is carried out or rust preventive
treatment is carried out for the purpose of preventing oxidation of a printed wiring board.
Thereis a problem of peeling of a resist, caused by these treatments carried out before
coating a resist or after forming a resist. Furlher, since a .printed wiring board has high
density, the surface treatment method of a substrate has been shifted gradually from
mechanical polishing to chemical pd_lishi'ng, so that a demand for adhesion property on rust
 preventive treatment has been increased. With respect to characteristics of a resist, due to
a demand for high density of a printed éubstrate, 'there have _beeri higher demands for
resolution property, electric characteristics, etc. Existing solder resists which compriée a
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| In order to solve these problems, the present inventors have studied intensively for
obtaining an excellent solder resist composition to accomplish the present invention.

Itis an object of the present invention to provide a photosensitive thermosetting resin
composition which does not have various problems as described above and is excellent in
operating properties and various characteristics. The present invention is to provide a
photosensitive resin composition'which is useful as a liquid photoresist and can be
developed with a dilute and weakly alkaline aqueous solution, in which with respect to .
operating properties, coating property, drying property, tackiness, photosetting property,
developability, thermosetting property, a pot life, a-shelf life, etc. are excellent and a printed
wiring board can be formed in a short time, and with respect to characteristics, sdldering -
resistance, solvent resistance, chemical resistance, adhesign property, electric insulating
property, electrolytic corrosion resistance, electric characteristics under humidification,
platin_g resistance, adhesion property on a substrate subjected to rust preventive treatment,
etc. are excellent, all of which are required for a solder resist.
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hydroxy! group in one molecule to form a reaction product, followed by reacting the reaction

product thus obtained with the secondary hydroxyl groups of the above-mentioned total
-epoxy groups-esterified product to form a reaction product, and then reacting the reaction
product thus obtained Vl;ith a saturated or unsaturated polybasic acid anhydride; and the
ingredients (a) and (b) are compounded together at a compounding ratio of 5-100 parts by
weight of {b) per 100 parts by weight of (a). Based on this finding, the present invention
has been accomplished.

Thus, the photopolymerizable thermbsetiing resin composition of the present comprises |
(A) amixture of an active energy ray-sétting resin (a) and a photosensitive

prepolymer (b),
(B) adiluent, |
(C) a photopolymerization initiator,

(D) a setting adhesion-imparting agent and
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(E) an epoxy group-containing compound,
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The preferred formulation ratio of the respective components is 40 to 60 parts by weight of
(A), 0 to 50 parts by weight of (B) 0.5 to 10 parts by weight of (C), 0.01 to 10 parts by
weight of (D) and 10 to 30 parts by welght of (E).

The present mventzon also relates to use of the above photopolymerizable thermosettmg
resin composntlons asa solder resist.

Further, the preseﬁt invention also relates to a process for forming a soider resist pattern,
which comprises coating the above photopolymerizable thermosetting reéin composition on
a printed wiring board, carrymg out prehmlnary drying, exposing the composmon selectively
through a photomask with active energy ray to effect photopolymenzation developlng an
unexposed portlon with a developmg solution to form a resist pattern and then |
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In the case of a photosensitive thermosetting resin composition for a solder resist, in which
a photosensitive prepolymer (a novolak type epoxy resin) is used in combination of an
epoxy resin as a thermosetting component, there has been generally used an epoxy resin
which is soluble in an organic solvent. When a photosensitive thermosetting resin
composition is prepared by using such an epoxy resin, it is estimated that the epoxy resin is

' melted in a state that the epoxy resin is entangled with a photosensitive prepolymer (a state

that chain length portions of the respective resins are entangled with each other). Asa
result, optical functional groups are settled in a skeleton, so that photosensitivity is poor,
and time is required for exposure. Further, if a coating film becomes thick, the
photosensitivity at the inner portion of the.coating film is lowered to enlarge an undercut,
whereby resolution property is poor. In order to improve the photosensitivity of this type, the
amount of a photopolynierization initiator should be increased, or the amount of a
photosetting vinyl monomer should be increased. Due to presence of the epoxy resin, the
crosslinking density of the photosensitive prepolymer is not increased, and yet the
photosensitive prepolymer is dissolved in a developing solution, so that there are problems
that the coating film is eroded easily, and sensitivity is worsened. Therefore, when |
soldering is carried out by a water-soluble flux or the like, a white film-like substance is
generated on the coating film to cause appearance failure. Particularly, a modifted type of
novolak type epoxy resin is not provided with resistance to flux, although K-183 (produced
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by any printed substrate. The water absorption property of the set coating film i is dffferen_t,

so that water resistance is bad. By these actions, an alkali development type solder resist

has poor electric characteristics at the time of humidification.

Compared with the above, in an energy ray-setting resin of the present invention,
particularly addition reaction of cycloaliphatic epoxy groups derived from an cycloaliphatic
epoxy group-containing unsaturated compound and acid groups derived from an acrylic
resin, and addition reaction of cycloaliphatic epoxy groups derived from an cycloaliphatic
epoxy group-containing unsaturated resin and acid groups derived from an acid group-
containing unsaturated compound proceed easily since the reactivity of ring opening
reaction of the epoxy groups is high, so that unsaturated groups whach can be set with
active energy ray can be introduced into the resm '

The chemical bond generated by chemical reaction of the acid groups of the acrylic resin
and the cycloaliphatic epoxy groups is a bond having relatively large steric hindrance, so
that a film formed from the composition is chemically stable to a hydroiysis-aocel'erating
substanqe (e.g. water, sea water, etc.), whereby remarkable effects which are excellent in
durabilities such as water resiétance. etc. can be obtained. Further, since a large number of
hydrophobic groups are contained, there is observed an effect that the active energy ray- - _
setting resin composition does not absorb water. By both of the effects, the composition of
the present invention is extremely excellent in electric characteristics as compared with a
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improved and the fault of the active energy ray-setting resin can be overcome.

' That is, the greatest characteristic of the photosensitive thermosetting resin composition of
the present invention resides in that a mixture of a specific active energy ray-setting resin
and a photosensitive prepolymer (a novolak type epoxy-acrylate acid adduct) is used, and
the setting adhesion-imparting agent is used in combination. A desired solder resist pattern
fora printed wiring board, which is ekcellent in various characteristics can be formed by
coating the compasition, carrying out drying, exposure and development :and then
thermosetting the resin tdgether with the epoXy c_:ompound' by heating or reacting it with the
photosensitive prepolymer. E |

in the following, the respective constituiing components of the photosehsiﬁve thermosetting
resin composition of the present invention are described. '

The unsaturated monobasic acid copolymef resin to be used for preparing the unsaturated
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PCT/ EP97WES $2mpound [e.g. butadlene. isoprene, chloroprene, etc.] and other monomger [e.g.
(meth)acrylonitrile, methyl isopropenyl ketone, vinyl acetate, Beobamonomer (a product of

Shell Chemical), vinyl propionate, vinyl pivalate, etc.].

In the above unsaturated monobasic acid copolymer resin, it is necessary to impart
photosetting property to the resin by reacting a part of the acid groups of said resin with the
epoxy groups of the cycloallphattc epoxy group-containing unsaturated compound to
introduce unsaturated groups into the resin. Therefore, it is necessary to control the acid
value of the unsaturated monobasic acid copolymer resin suitably. The acid value is in the
range of 15 or more, preferably 30 to 260. Further, as the cycloaliphatic epoxy group-
containing unsaturated compound to be reacted with said resin, there may be mentioned a
compound havirg one radical polymerizable unsaturated group and one cycloaliphatic’
epoxy group in one molecule, for example, a compound having an acroyloxy group or an
acroyloxyalkyl (the carbon number of the alkyl group is 1 to 6) group on a ring of an
cycloaliphatid epoxy compound, specifically 3,4-epoxycyclohexylmethyl (meth)écrylate, 3,4-
epoxycyclohexylethyl (meth)acrylate, 3 4-epoxycyclohexylbuty| (meth)acrylate and 3.4-

' epoxycyclohexylmethyl ammoacrylate
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resin having an acid value not in this range, but in the range of 10 to 250 mgKOH/g can be
used. Even if the acid value is 10 or less(Si¢), development can be carried out by using a
_solvent, while if the acid value is 250 mgKOH/g or more(Sic), the water resistance of the film

is poor undesirably.

As an cycloaliphatic epoxy group-containing copolymer resin component for preparing the
unsaturated resin (a-2) by reaction of the cycloaliphatic epoxy group-containing copolymer
resin and the acid group-containing unsaturated compound of the present invention, there
may be mentioned a compound having one radical polymerizable unsaturated group and.
one cycloaliphatic epoxy group in one molecule [the above 3.4-epdxycyclohexylmethyl
(meth)acrylate, 3,4-epoxycyciohexylethyl (meth)acrylate, 3,4-epoxycyclohexyibutyl
(meth)acrylate, 3,4-epoxycyciohexylmethyl aminoacrylate, etc.] and the above copolymef
obtained by copolymerization with one or more acrylic or vinyl monomers. As the acid
group-containing unsaturéted compound to be reacted with the epoxy groups of the _
cycloaliphatic epoxy group-containing copolymer resin to introduce unsaturated groups into



The unsaturated nonobasi c acid copolynmer resin to be used for preparing the
unsat ur at e og/00759\VVO 98/ 00759 _ PCT/EP97/03141
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(a-1) obtained by reaction of the unsatigated nonobasic acid copol yner
resin and the cycl oal i phatic epoxy group-containing unsaturated conpound of
the present invention is preferably an acid group-containing acrylic resin.
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of the cycloaliphatic epoxy group-containing copolymer resin in an inactive organic soivent
with the cycloaliphatic epoxy(Sic) group-containing unsaturated compound at about 20 to
110 °C for about 1 to 7 hours. The preferred ranges of the molecular weight, the number
of unsaturated groups, the acid value, etc. of the obtained resin having unsaturated groups

are the same as in the case of the above unsaturated resin (a-1).

The resin represented by the following formula is one preferred examplé of the active
energy ray-setting resin to be used in the present invention:



conpound havi ng one radical polynerizable unsaturated group and one
cycl oal i phawi@ogigorsy group in one nol ecul e, for exanple, a coRPHERYW/OIML ng -
an acroyloxy group or an acroyl oxyal kyl (the carbon nurber of t he: al kyl
group is 1 to 6) group on a ring of an cyld-oaliphatic epoxy compound,
specifically 3, 4-epoxycycl ohexyl nethyl (meth)acrylate, 3, 4-

epoxycycl ohexyl et hyl (neth)acrylate, 3, 4-epoxycycl ohexyl butyl

(meth)acrylate and 3, 4- epoexycycl ohexyl net hylq4 am noacr yl ate. WO
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by, for exanple, reacting a sl ulggon of the -unsaturated nnnobasic acid
copolynmer resin in an inactf{ Organi ¢ solvent (e.g. an al cohol type, ester
type, aromatic hydrocarbon ne or aliphatic hydrocarbon type sol vent,
etc.) with the cycl oaliphaticl epoxy group-containing unsaturated conpound
at about 20 to 120 [err]C forRabout 1 to 5 hours. In the obtained resin
havi ng unsaturated groups, t nunber of the unsaturated groups per the
nol ecul ar weight of 1,000 is jn the range of 0.2 to 4.0, preferably 0.7 to
3.5. If the nunber of the ated groups is less than 0.2, the setting
property of the filmis insuffigient, and thus adhesion property to a
material to be coated, water reélstance etc. are poor. On the other hand,
I f the nunber of the unsaturated groups is nore than-4.0, thickening or

gel ation n1ght be caused undesirably during the addition reactign with the
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wor sened undesirably to give a filmhaving poor adhesion property to a
material to be coated. The preferred acid value of the resinis 40 to 250
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a sol vent penfameshyléne, thexamethylene etci Wilsespgettpithe mtiownd the ahavp a, brandat er
resi stancgof 8ok kst preferred. Further, with respect to the ranges of an acid value and a
molecular weight, the most stable composition having excellent characteristics can be

obtained in the range of an acid value of 60 to 80 mgKOHIg and a molecular weight of 400
10 6,000.

A preferred example of the active energy ray-setting resin of the present invention is an
unsaturated resin obtained by adding epoxy grdups of an cycloaliphatic epoxy compound
substituted by acroyloxyalkyl groups to a part of carboxyl groups of a vinyl copolymer
containing (meth)acrylic acid and lactone-modified hydroxyalkyl (meth)acryléte asa
comonomer component, disclosed in Japanése Unexamined Patent Publication No.
41150/1996. As such an unsaturated re_sin; ACA-250 produced by Daicel Chemical
Industries, Ltd. is available. |

In the active energy ray-setting type unsaturated resin composition of the present invention,
the conventionally known photosensitive prepolymer (b-1), (b-2) or (b-3) may be formulated
‘'suitably depending on use and required coating film properties. These photosensitive



I s poor undesirably. As an cycl oal i phatic epoxy group-contai ning

copol ymrw@wgprrponent for preparing the unsaturated respdrEmriozdy-
reaction of the cycloaliphatic epoxy group-containing copolyner resin and

t he aci d group-containing unsaturated cogpound of the present invention, .
there may be nentioned a conmpound having one radi cal polynerizable
unsaturated group and one cycloaliphatic epoxy group in one nolecule [the
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groups of the cycloaliphatic epoxy group-containing copolyner resin to
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(meth)acrylic acid, 2-carboxyethyl (nmeth)acrylate, 2-carboxypropyl i
( et h) acestedficationgeagtion of rdoyelak fyne epgxy cempound ard an @t&ye$a§'§lalﬁ§¥@f¢@‘yb®oxy
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8nsa!to ur a?%g' Wélggﬁegﬂ%xg? [’Pﬁi“s‘ﬁ?"e&s@mm}%ﬁ]‘b@ﬁ? Fﬁ%@?ai ﬁed by reacting a
cycl oal i phati c epoxy group-containing copolyner resin with an acid
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group anﬂlg_KOWQJ olbsthingd bl iréacting ayprodust in whichrepaimaliyastatified produst pfoduced by
above-nmenti gped 3, 4- epoxycycl ohexyl net hyl (neth)acryl ate, 3,4- .
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copol ynmeri zing these nononers with one or nore :
As the novolak type epoxy compound to be used in the above entirély esterified or partially
esterified product, there may be mentioned YDCN-701, YDCN-704, YDPN-638 and YDPN-
602 produced by Tohto Kasei Co.; DEN-431 and DEN-439 produced by Dow Chemical Co.;
EPN-1138, EPN-1235 and EPN-1299 produced by Ciba Geigy AG.; N-730, N-770, N-865,
N-665, N-673, N-695, VH-4150, VH-4240 and VH-4440 produced by Dainippon Ink &
Chemicals, Inc.; EOCN-120, EOCN-104 and BRRN-1020 produced by Nippon Kayaku Co.,
Ltd.; ECN-265, ECN-293, ECN-285 and ECN-299 produced by Asahi Chemical industry
Co., Ltd., etc. A part or all of the novolak type epoxy compound can be replaced with a
bisphenoi A type; bisphenol F type, hydrogenated bisphenol A type, brominated bisphenol
A type or glycidyl ether type epoxy compound such as amino group-containing, '
cycloaliphatic, polybutadiene-modified or the like, e.g. Epicoat 828, Epicoat 1007 and
Epicoat 807 produced by Yuka Shell Co.; Epiculon 840, Epiculon 860, Epiculon 3050 and
Epiculon 830 produced by Dainippbn ink & Chemicals Inc.; DER-330, DER-337 and DER-
361 produced By Dow Chemical Co.; Celloxide 2021 and Celloxide 3000 produced by Dicel
Chemical Idustris, Ltd.; TETRAD-X and TETRAD-C produced by Mitsubishi Gas Chemical
Co. Inc.; EPB-13 and EPB-27 produced by Nippon Soda Co. Ltd.; YD-116, YD-128, YD-
013, YD-020, YDG-414, ST-3000, ST-110, YDF-190, YDF-2004 and YDF-2007 produced by
Tohto Kasei Co.; GY-260, GY-255 and XB-2615 produced by Ciba Geigy AG.: DER-332,
DER-662 and DER-542 produced by Dow Chemiical Co., etc. Itis particularly preferred to



nmononers selected fromthe same nononers as used in the prepaﬁhg&lﬁhf he
above- nent WheMOASK at ur at ed nonobasi ¢ aci d copol yner resin s

(meth)acrylic esters, vinyl- aromatic corrp?#r_lds or the Ilike. The reaction
of the cycloaliphatic epoxy group-containing copolyner resin and the acid
group-cont ai ni ng unsaturated conpound is carried out by, for exanple,
reacting a solution of the cycloaliphatic epoxy group-containing copol ymer
resim in ausd aamsolrovelakiype eparycompanindiast hsoldgroesist fopa Arintedayng peand)
group-cont ai ni ng unsaturated conmpound at about 20 to 110 [err]C for about 1
ta 7 hours. The preferred ranges of the nol ecul ar wei ght, the nunber of
unsat ur at eNexgty as fhe abiove-mentibned unsaturted mohotdrboxylic acid: there may bHeanseda@crylic
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- 13 - dibasic acid anhydride and a (meth)acrylate hgving gne hydroxy group in one molecule, or
half esters of a saturated or unsaturated dibasic acid and an unsaturated monoglycidyl
compound, for example, & half ester obtained by reacting a saturated or unsaturated
dibasic acid anhydride such as phthalic acid, tetrahydrophthalic acid, hexahydrophthalic
acid, maleic acid, succinic acid, itaconic acid, chlorendic acid, methylhexahydrophthalic
acid, methyi-end methylenetetrahydrophthalic acid, methyltetrahydrophthalic acid, etc. with
hydroxyethyl acrylate, hydroxypropyl acrylate, hydroxybutyl acrylate, polyethylene glycol
monoacrylate, glycerin acrylate, trimethylolpropane diacrylate, pentaerythritol triacrylate,
dipentaerythritol pentaacrylate, diacrylate of triglydidyl isocyanurate or a methacrylate .
corresponding to the above acrylate, or the above saturated or unsaturated dibasic acid
with glycidyl (meth)acrylate at an equimolar ratio according to a conventional method, etc.,

singly or as a mixture, and acrylic acid is particularly preferably used.

As the above-mentioned saturated or unsaturated polybasic acid anhydride, there may be
used an anhydride of phthalic acid, tetrahydrophthalic acid, hexahydrophthalic acid, maleic

. acid, succinic acid, itaconic acid, chlorendic acid, methylhexahydrophthalic acid, methyl-end
methylenetetrahydrophthalic acid, methyltetrahydrophthatic acid; trimellitic acid, pyromeliitic
acid, benzophenonetetracarboxylic acid, etc., particularly preferably tetrahydrophthaiic acid
anhydride or hexahydrophthalic acid anhydride. |

The photosensitive prepolymer (b-3) is a prepolymer having an acid value of 40 to 160
mgKOH/g, obtained by reacting a reaction product obtained by réacting a reaction product
of a diisocyanate and a (meth)acrylate having one hydroxy group in one molecule with
secondary hydroxy groups of the above entirely esterified product, with a saturated or
unsaturated polybasic acid anhydride.

As the above diisocyanate, there may be used tolylene diisocyanate, xylylene diisocyanate,
hydrogenated xylylene diisocyanate, hexamethylene diisocyanate, isophorone diisocyanate,
diphenylmethane diisocyanate, toluidine diisocyanate, lysine diisocyanate, etc., particularly



(wherein Rlerr] represents a hydrogen atomor a nethyl group, R2 represents
a di val entygbgtt@éi c saturated hydrocarbon group having 1 tpcCHERSNI3ZDN -
atons, and a, b and c each represent an integer of 0 to 10,- provided that a
represents at least 1.) In the above -flénula, as Rerr], there may be
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et hyl ene, propyl ene, tetranethyl ene, ethylethylene, pentanethylene,
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i s avail abl e. n the active energy ray-setting type unsaturated resin
conposition of the present invention, the conventionally known
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dependi n% on use and required coating filmproperties. These photosensitive
e used for preparing the photosensitive prepolymer (b-3) are the same as those to be used

for preparing the photosensitive prepolymer (b-1).

As the diluent (B) to be used in the pfesent invention, there may be mentioned a
photopolymerizable vinyl type monomer and/or an organic solvent. Representative
examples of the photopolymerizable vinyl type monomer are hydroxyaltkyl acrylates such as
2-hydroxyethyl acrylate, 2-hydroxybutyl acrylate, etc.; mono- or diacrylates of glycols such
as ethylene glycol, methoxytetraethyiene glycol, polyethylene glycol, propylene glycol, etc.;
acrylamides such as N,N-dimethylacrylamide, N-methylolacrylamide, etc.; aminoalky!
acrylates such as N,N-dimethylaminoethyl acrylate, etc.; polyvalent acrylates of polyvalent
alcohols or ethylene oxide or propylene oxide adducts thereof such as hexanediol,
trimethylolpropane, pentéerythritol, dipentaerythritol, tris-hydroxyethyl isocyanurate, stc.;
phenoxy acrylate, bisphenol A diacrylate and acrylates of ethylene oxide or propylene oxide
adducts of these phenols, etc.; acrylates of glycidyl ethers such as glycerin diglycidyi ether,
trimethylolpropane trigiycidyl ether, triglycidyl isocyanurate, etc.; and metamine acrylate,
and/or methacrylates corresponding to the above acrylates, etc.

On the other hand, as the organic solvent, there may be mentioned ketones such as ethyl
methyl ketone, cyclohexanone, etc.; aromatic hydrocarbons such as toluene, xylene,
tetramethylbenzene, etc.; glycol ethers such as methyl cellosolve, buty! cellosolve,
methylcarbitol, butyicarbitol, propylene glycol monomethyi-ether, dipropylene giycol
monoethyl ether, triethylene glycol monoethyt ether, etc.; esters s_uch' as ethyl acetate, butyl
acetate and esterified products of the above glycol ethers; alcohols such as ethanol,
propanol, ethylene glycol, prc;pylene glycol, étc.; aliphatic hydrocarbons such as octane,
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As a representative example of the photopolymerization initiator (C) to be used in the
present invention, there may be mentioned benzoins such as benzoin, benzyl, benzoin
methy) ether, benzoin ethyl ether, benzoin n-propy! ether, benzoin isopropyl ether, benzoin

. n-butyl ether, etc.; benzoin alkyl ethers; benzophenones such as benzophenone, p-
methylbenzophenone, Michler's ketone, methylbenzophenone, 4,4’-dichiorobenzophenone,
4,4'-bisdiethylaminobenzophenone, etc.; acetophenones such as acetophenone, 2,2-
d|methoxy-z-phenylacetophenone 2,2-diethoxy-2-phenylacetophenone, 1,1-
dichloroacetophenone, -hydroxycyclohexylphenyl ketone, 2-methyl-[4-(methylth|o)phenyl]-
2-morpholino-1-propanone, N,N-dimethylaminoacetophenone, etc.; thioxanthones such as
2,4-dimethylithioxanthone, 2,4-diethyithioxanthone, 2-chlorothioxanthone, 2,4-
diisopropyithioxanthone, etc.; anthraquinones such as anthraquinone, chloroanthraqu_inq_ne,
2-methylanthraquinone, 2-eﬂ1ylanthraqu_indne; 2-tert-butylanthraquinonse, 1-
chloroanthra_quinone. 2-amylanthraquinone, 2-aminoanthraquinone, et.c.;_.ketals such as
acetophenonedimethylketal, beniyldimethylketal. etc.; benzoates such as ethyl 4-
dimethylaminobenzoate, 2-(dimethylamino)ethyl benzoate, ethyl p-dimethylbe_r_lzoate_. etc.;
phenyl disulfide 2-nitrofluorens, butyroin, anisoin ethyl ether, azobisisobutyronitrile,
teframethylthiurarh disulfide, etc. These bhotopolymerization initiators can be used singly or



Chem cal Idustris, Ltd.; TETRAD-X and TETRAD-C produced by M tsubishi Gas
Chem cal g@ Jogfse: EPB-13 and EPB-27 produced by N ppon SoHeT/&P97/edd ;
YD- 116, YD 128, YD- 013, YD 020, YDG 414, ST-3000, ST-110, YDF-190,
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XB- 2615 produced by Ci ba Geigy AG: DER-332, DER-662 and DER-542 produced

by Dow Chemical Co., etc. It is particularly preferred to WO
98/ 00759 N
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monogl yci dyl conpound, for exanple, a half ester obtained by reacting a
sat ur at &wriber, ferdhe prEROsE of peeelerating: phptapelymerization reactin by theabove aci d,
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acryl ate, pol ene glyco yceri'n acry ,

t ri met hydirméthylapdimastoarot,rett.aakkylpbesphinasyrepresented by itriphepylphesphine, and thiols
di pentaerythritql: taacryl ate, diacrylate of triglycidyl isocyanurate or
a met haJF'?fPﬁ?'gegm%g@[?(?ﬁ'ﬁf’%g to the above acrylate, or the above saturated
or unsaturated dibasic acid with glycidyl (nmeth)acrylate at an equi nol ar
ratio according to a conventional nethod_ etc,,. singly or as a mxture,
acryl i c Nexts; the settin adhesior-ippasting agent (0) Srtriazing co 8"3‘?%%—‘?’@m%ne'd

sat ur at qflel@mirle) efhyltiathing-S2flayine s2.3-didrhino B edine (2 4-didhine-6olyl-Bariazins] an
anhydride of phthalic acid, tetrahydrophthalic acid, F ahydropht hal i c
% [

acid, neﬂ’@'F"@"HB‘P'@,‘XY%&Viﬁ?iEe apd gimilay prasiyets thereat areava R rg may be
met hyl hexadiibAea BlkRahines 3Gt as GBARBMInG Kbetoguanamine, benzoguanamine, 3,9-bis[2-
(3,5diamino-2,4,6-triazap'hanyl)ethyl] 2,4,8,10tetraoxaspiro[5.5]undecane, etc. This S-

triazine compound, etc. not only become a latent setting agent of the epoxy resin, but also

and

have effects of improving adhesive strength of a resist substrate and also preventing
electrolytic corrosion and g}iscol'oration of copper.

As the imidazole derivative, there may be mentioned 2HZ-2E4HZ, C11Z, C17Z, 2PZ,
1B2HZ, 2HZ-CN, 2E4HZ-CN, c11Z-CN, 2PZ-CN, 2P11Z-CN, 2HZ-CNS, 2E4HZ-CNS, 2PZ-
CNS, 2HZ-AZINE, 2E4HZ-AZINE, C11Z-AZINE, 2MA-OK, 2P4MHZ, 2PHZ, 2P4BHZ, etc.
produced by Shikoku Chemicals Corporation which accelerate setting adhesion.

Further, there may be mentioned polyamines such as diaminodiphenylmeth'éne, m-
phenylenedia_mine, diaminodiphenylsutfone, cyclohexylamine, m-xylylenediamine, 4,4
diamino-3,3'-diethyidiphenyimethane, diethylénetriamine, tetraethylenepentamine; N-

* aminoethylpiperazine, isophoronediamine, dicyandiamide, urea, a urea derivative, polybasic
hydrazide, etc. and organic acid salts and/or epoxy adducts thereof; an amine complex of
boron trifluoride; tertiary amines such as trimethylamine, triethanolamine, N,N-
dimethyloctylamine, N,N-dimethylaniline, N-benzyldimethylamine, pyridine, N-



met hyl enet et rahydrophithalic acid, nmethyltetrahydrophthalic acid
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etc., particularly preferably tetrahydrophthalic acid anhydride or
hexahydr opht hal i ¢ aci d anhydri de. The ‘p‘rﬁ)t osensitive prepolyner (b-3) is
a prepolymer having an acid value of 40 to 160 ngKOH g, obtai ned by
reacting a reaction product obtained by reacting a reaction product of a
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corresponding to the above acrylates, etc., particularly preferably
hydr oxyet hyl acrylate or pentaerythritol triacrylate. The entirely

esterifi ettipsoficient tatithetncurit of tiedrdttiiy athesiontimpading 2g¥RAD) asHestribed
~anhydride fo be used for prepari ng.the phot osensitive prepolynmer (b-3) are
the same 2%°Yelobe ysedjs ral quantitative rate. For example, when dicyandiamide,

mercaptotriazole and a silane coupling agent are used with the active energy ray-setting
resin of the present invention, since adhesion property to copper is excellent, adhesion
property to a rust preventive used for preventing oxidation is improved. With respect to the
ratio thereof, 0.5 to 5 % by weight of a mixture of the setting adhesion-imparting agents at a
ratio of 1:1:0.5 is mixed based on 100 parts by weight of the active energy ray-setting resin.

Next, as the compound (E) having epoxy groups, there may be used a solid or liquid known
. epoxy compound, and said epoxy compound is used depending on required characteristics.
For example, when plating resistance is to be improved, a liquid epoxy resin is used, and
when water resistance is required, an epoxy resin having a large number of methyl groups
on a benzene ring or a cyclo ring. As a preferred epoxy resin, there may be mentioned a ,
bisphenol S type epoxy resin such as BPS-200 produced by Nippon Kayaku Co., Ltd., EPX-
30 produced by ACR Co., Epiculon EXA-1514 produced by Dainippon Ink & Chemicals Inc.,
etc.; a diglycidyi phthalate resin such as Blemmer DGT produced by Nippon Oil and Fats
Co., Ltd., etc.; a heterocyclic epoxy resin such as TEPIC produced by Nissan Chemical
Industries, Ltd., Araldite PT810 produced by Ciba Geigy AG., etc.; a bixylenol type epoxy
resin such as YX-4000 produced by Yuka Shell Co., etc.; a bisphenol type epoxy resin such
as YL.-6056 produced by Yuka Shell Co., etc.; a tetragiycidyl xylenoylethane resin such as
ZX-1063 produced by Tohto Kasei Co., etc.; a novolak type epoxy resin such as EPPN-201,
EOCN-103, EOCN-1020, EOCN-1025 and BRRN produced by Nippon .Kayéku_ Co., Ltd., .
ECN-278, ECN-292 and ECN-299 produced by Asahi Chemical Industry Co., Ltd., ECN-



for preparing the phot osensi tive prepol ynmer (b-1). As the diluent (B) to
be used i@ dsofioesent invention, there nay be ment i oned a PCT/EP97/03141

phot opol yneri zabl e vi nyl type noroner and/or an organi c sol vent.

Represent ati ve exanpl es of the phot opolegreri zabl e vinyl type nononer are
hydr oxyal kyl acrylates such as 2-hydroxyethyl acrylate, 2-hydroxybutyl
acrylate, etc.; nono- or diacrylates of glycols such as ethylene glycol,
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but yl Y ’5“@4

m)ngmet hylmwh g, gﬁ%ﬂﬁé&@g@gwk 2 n@%&?ﬁ%tﬁpw er‘r)?g?ﬁagtﬁ&?%ge 5I ycol
nmonoet hylainippasy lnk&ehem@glsdne, B i-B4aa apd RPX-40Q65 mducqslhwﬁksam@eak@!(m
esterifi C, anol ,
pr opanoltﬁqégg e‘?\ité)?cl yeg%%lﬁe @%"3\ en g|ef§%‘??é%? %‘%h %ﬁ%ga@?ﬂﬁr ocar bons
such as Scanvmkusaku Pums/unmsm a silicone-modified epoxy resin such as X-1359

PCT/ EP97/ 0

CCe o 5 PIURR by AseliRe Kegye iy etes an eepRiolasiangrmiasified iy raeifl SHATHS o

hydr oge __g& @am@namnepmdmd b9 Di6d) (Creaiid! ilusties, Lidl) @t i@ btherd he
organi c solvent js used, for the purpose of d||ut|ng the resin so (fts to be
coat ed &EXENPY ] partlally esterified compounds by (meth)acrylates of these epoxy compounds can

be used in combination.

The formulation ratio of the compound (E) having epoxy groups to the mixture of the active
energy ray-setting resin and said photosensitive prepolymer (A) is 75 or more:25 or less,
preferably 80 or more:20 or less in terms of weight ratio. if the ratio of (E) exceeds 25, the
solubility of an unexposed portion with a developing solution is lowered to give an
undeveloped portion easily in the case of alkali development, and the coating film is eroded
‘to cause falling or blistering of the coating fitm easily in the case of solvent development,
which makes practical use difficult. '

The carboxyl groups of the active energy ray-setting resin (A) and the epbky greups of the
epoxy compound (E) are reacted by ring opening polymerization, and when a particulate
epoxy resin ts used, itis necessary to use a setting agent in combination. When the semng
adheszommpartmg agent (D) is used in combination at the above formulation ratio,

sufficient crosslinking is effected to improve water resistance and heat resistance,
particularly water-soluble flux resistance and electroless gold plating resistance. Therefore,
the composition maintains characteristics which are not possessed by a novolak type epoxy
resin-modified solder resist and functions as an excellent solder resist sufficiently. |



The diluents (B) as described above are used singly or as a n1xtur% ggﬁtmo )
or nore of W@AH00THe suitable range of an anount to be used iECHEPYH

parts by weight, preferably 30 to 150 pa%%s by -wei ght based on 100 parts by
wei ght of the above active energy ray-séfting resin (A). The purpose of
usi ng the above diluent is to dilute the active energy ray-setting resin so
as to be coated easily and also to strengthen photopol ynerizability in the °
case-of the photopol ynerizable vinyI type nononer, or to dissolve and

dilute the ph wh - | t ed
n a1 quieRIRPeRRENYS Dempetng freinsFaosory tod pRBenLiBESE ML gani ¢
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such as benzophenone, enzop enon S etone

nmet hyl benthegihebasensitive mermosmlog simearppesitione,

4, 4" - bi sdi et hyl am nobenzophenone, etc.; acetophenones such as acet ophenone,
2, 2- di nmet hoxy- 2- phenyl acet ophenone, 2, 2-di et hoxy- 2-phenyl acet ophenone, 1,1
- di chl or Partie¢rpip necessary, thérg anayhyecysedinown ardditives skoh s @ known coloring agent

N N a et RORTER POYRloBSHBR B, PorRioRRhRRE GrReh, 12@he €RBER Disazo Yellow, Crysta
4l s g o e e hones” such woaricp one
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2-tert- bum gaild)! ptnolfidsne, btc.Cd knsvantidienat suuhes asfbeemsl amhe,amg

2- noan i non k I henonedi h
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benzyl di nﬁ'{Oﬁymzrg[omte. eie a silicans type uatine fypa,orhigh mojecular weig
di et hyl a %am%tleveiﬁug(ayhﬁ?émaﬁahﬁmmyl benzoate, ethyl

p- di met hyl benzoate, etc enyl disulfide 2-nitrofluorene, butyroin,
ani soin ethyl ether, azobisisobutyronitrile, tetranmethylthiuramdisulfide,

etc. Thesg Rdigi ﬂhﬂbn&@ﬁk{:@&hﬁ? ot & dlaliptissphtisaittePeptiffeswich is &1 allyl

compound can be added as an organic filler, and by addition of these prepolymers,
chemical resistance can be improved. The amount to be added is up to 30 parts by weight,

_preferably up to 20 parts by weight based on 100 parts by weight of the active energy ray-
setting resin. As said prepolymer, Daiso-Dap and Daiso-lsodap produced by Osaka Soda
Co., Ltd., etc. are available, and a prepolymer having an average molecular weight of 2,000
to 30,000 is used. A diallyl isophthalate prepolymer having an average molecular weight of
5,000 to 20,000 is particularly preferred.

For the purpose of increasing impact resistance of a set coating film, there may be used
copolymers of ethylenic unsaturated compounds such as acrylates, etc., a known binder
resin such as polyester resins synthesized from a polyvalent alcohol and a saturated or
unsaturated polybasic acid compound, etc., and a known photosensitive oligomer such as
polyester (meth)acrylates synthesized from a polyvalent alcohol, a saturated or unsaturated
polybasic acid compound and-glycidyl '(me_th')acfylate, and urethane {meth)acrylates
synthesized from a polyvalent aicohol, a diisocyanate and a hydroxy group-containing
(méth)acrylate, etc. in the range which does not exert influence on various characteristics
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conbi nation of two or nore of them The suitable range of the ampunt of
t hese photopol ynerization initiators €226 be used is in the range of about
0.1 to 10 % by wei ght based on the above active energy ray-setting resin.

Further, for the purpose of accelerating photopol ynerization reaction by
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product s ther eof are avail able, and there nay be nenti.oned guananm nes such
as guanSAPRRS @800t oguanami ne, benzoguanarmi ne, 3, 9- bi s[ 2-

(3, 5di am no- 2 4,6-triazaphenyl)ethyl] 2,4, 8, 10t etraoxaspiro[5. 5] undecane,
etc. This S- triazine conpound, etc. not onl ﬁebecome a | atent setti-ng‘@agent

of the SpBRGVEIBRING solyiion Mrderming & seides rasist prttemater eIRpsingBeiphetosensifi h of
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di scol orati on of As the I'mdazol e derivalive, there nay be
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Cheni cabutyleailoseine tautylmfbﬁw. propveee slyeolsm@mom@;hmm; @ﬁilosolve acetate,
propanol, propylene glycol, trichloroethane, trichioroethylene, modified trichloroethane
(Ethana IR produced by Asahi Chemical Industry Co., Ltd., Three One EX-R produced by
Toa Gosei Chemical Industry Co., Lid., Kandentriethan SR-A produced by Kanto Denka
Kogyo Co., Ltd. and Resi Solve V-5 produced by Asahi Glass Company, Limited), etc.,
and/or an alkaline aqueous solution of potassium hydroxide, sodium hydroxide, sodium
carbonaté, potassium carbonate, sodium phosphate, sodium silicate, ammonia, amines or
the like, and/or an aqueous surfactant solution, etc.

The photosetting thermosétting resin composition of the present invention is coated on a
substrate so as to have a desired thickness and then heated at 60 to 80 °C for 15 to 60
minutes to volatilize the organic solvent. Then, a desired pattern in which an image portion
is transparent is placed in a contacted state on the coating film of the substrate, and the
desired pattern is exposed selectively by irradiating UV rays. By exposure, the composition
in the exposed region of the coating film generates crosslinking to become insoluble. Next,
by removing the unexposed region with a dilute alkaline aqueous solution, the coating film
is developed. The dilute alkaline aqueous solution to be used here is generally a 0.5 to 5 %
by weight aqerus sodium carbonate solution. As a matter of course, other alkali can be
also used. in order to improve heat resistance, it is desired to apply UV rays, heat at 100 to
200 °C or far infrared rays later to the pattern thus obtained to effect secondary setting.
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energy ray-setting resin fesent | nve operty
to copper % obircahighacid ualue sclyhc rqalmmrd valgey 150) sclutign. cNext; hovtblswlulioh or
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welght of hydroqumone and the mixture was reacted at 80 °C for 5 hours while blowing air

into the mixture to obtain a solution of an unsaturated resin (acid value: 60, the number of
unsaturated groups: 1.1/molecular weight of 1,000, number average molecular weight:
10,000).

. Preparation example 2 (unsaturated resin)
A mixed solution comprising 30 parts by weight of styrene, 35 parts by weight of butyl

acrylate, 35 parts by weight of acryiic acid and 3 parts by weight of azobisisobutyronitrile
was added dropwise over 3 hours to 60 parts by weight of diethy_lene glycol dimethyl ether
in a reactor maintained at 110 °C under nitrogen gas atmosphere. Afte_r dropwise addition,
the mixture was aged for 1 hour. A mixed solution comprising 1 part. by weight of
azobisdimethylvaleronitrile and 20 parts by weight of diethylene glycol dimethy! ether was
added dropwise over 1 hour to the mixture, and the resuiting mixture was further aged for 5
hours to obtain a high acid value acrylic resin (acid value: 260) solution. Next, to this
solution were added 65 parts by weight of 3,4-epoxycyclohexylmethyl methacrylate and
0.14 part by weigh_t of hydroquinone monomethyl ether, and the mixture was reacted at 80
°C for 5§ hours while blowing air into the inixture toobtaina solution of an unsaturated resin
(acid value: 40, the number of unsaturated groups: 1.4lmdlecu|_ar weight of 1,000, number
average molecular weight: 13,000).



ratio of 1:1:0.5 is m xed based on 100 parts by weight of the active ener gy
ray- sett ivi@ 98/067s9 . Next, as the conmpound (E) havi ng epoRQT/BPING3s41 t here
may be used a solid or LiqU|d known epoxy conpound, and sai d epoxy
conpound i s used dependi ng on required28haracteristics. For exanple, when
plating resistance is to be inproved, a |liquid epoxy resin is used, and
when water resistance is required, an epoxy resin having a |l arge nunber of
met hyl groups on a benzene ring or a cyclo ring. As a preferred epoxy
resin, there nay be nentloned a blsphenol S type epoxy resin such as
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Kogyo K1198/mebcular weyxyothoow ypmquxgragemoiemmthzl pr oduced by
Tohto Kasei Co., etc.; an am no group-containing epoxy resin such as YH
1402 and ST-1 10 produced by Tohto Kasei Co., YL-931 and YL-933 produced by
Yuka Preparation example 4 (unsaturated resi

A mixed solution comprising 40 parts by weight of butyl methacrylate, 35 parts by weight of
butyl acrylate, 25 parts by weight of acrylic acid and 1 part by weight of
azobisisobutyronitrile was added dropwise over 3 hours to 90 parts by weight of diethylene
glycot dimethyl ether in a reactor maintained at 110 °C under nitrogen gas atmosphere.
After dropwise addition, the mixture was aged for 1 hour. A mixed solution comprising 1
part by weight of azobisdhethylﬁaleronitrile and 10 parts by weight of diethylene glycol
dimethyl ether was added over-1 hour to the mixture, and the resuiting mixture was further
aged for 5 hours to obtain a high acid value acrylic resin (acid value: 184) solution. Next, to
this solution were added 60 parts by weight of 3,4-epoxycyclohexylmethyt methacrylate and
0.12 part by weight of hydroquinone, and the mixtm;e was reacted at 80 °C for 5 hours
while blowing air into the mixture to obtain a solution of an unsaturated resin (acid vaiue: 0,
the number of unsaturated groups: 2.07/molecular weight of 1,000, number average
molecular weight: 30,000). |

Preparation example 5 (unsaturated resin)
A mixed solution comprising 25 parts by weight of styrene, 23 parts by weight of butyl -
acrylate, 52 parts by weight of 3,4-epoxycyciohexylmethyl methacrylate and 3 parts by



Shell Co., etc.; a rubber-nodified epoxy resin such as Epicul on TSR-601
produced by WSP8®478bn | nk & Chenicals Inc., EPX-84-2 and EPX- REFEPEBdtlced -
by Asahi Denka Kogyo K K., etc.; a di c-ycIKg:Eent adi ene phenolic type epoxy
resin such as DCE-400 produced by Sanyo- usaku Pulp Co., Ltd., etc.; a
silicone- rmdified epoxy resin such as X-1359 produced by Asahi Denka Kogyo
K. K., etc.; an [err]-caprol actone-nodified epoxy resin such as Plague G 402
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ar T oul at Do apsiye fEahtain a Solle ot 3R heaHuBiBa s eF) (4 y8le: 0.6k PimBetifent i n
combi nat i OurhsaWratédtd?su‘seetﬂ;a/me%dhewym oh 7,000, Menisereiverdge) molecuiaodeight:
conbi nation at the above formulation rati o, sufficient crosslinki ng is

ef fect ed tbz?ﬂ?)rove wat er resi stance and heat resistance, particularly
wat er -sol ubl e flux resistance and el ectrol ess gold plating resistance.
Therefore, the corrp05|t|on mai nt ai ns characteristics which are not
possessed Rreparation example 6 (photosensilive prepolymer} ed sol der resi st and

fp ane tE Lons qusﬁﬁhwed r8551 noRbiER waeédo&y résit [YISCRDA0produced by ¥ TMORLES )
having an epoxy equivalent of 215 was charged into a three-necked flask equipped with a
stirrer and a cooling device and melted by heating at 90 to 100 °C and stirred. Next, to the
resin were added 390 parts of acrylic acid, 1.0 part of hydroquinone and 2.0 parts of
benzyldimethylamine. Next, the temperature of the mixture was elevated to 110 to 115 °C,
the mixture was reacted under stirring for 12 hours, and the reaction mixture was taken out
from the reaction apparatus and cooled to room temperature to obtain a product entirely

. esterified by acrylic acid of the novolak type epoxy compound' having an acid value of 3.0

mgKOH/g. 450 parts of this product, 125 parts of ethylcarbitol acetate and 125 parts of
Ipsol #150 (produced by Idemitsu Oil Co.) were charged into a reaction apparatus and
dissolved by heating to 70 to 80 °C. Next, the 1 hydroxy group equivalent of the solution
was reacted with 0.5 mole of tetrahydrophthalic acid anhydride. A solution of an acid
anhydride adduct of the product entirely esterified by acrylic acid of the novolak type epoxy
compound having an acid value of 58 mg KOH/g in an organic solvent was obtained.

Preparation example 7 (photosensitive prepolyme _

Reaction was carried out in the same manner as in Preparation example 6 except that the
amount of acrylic acid was changed to 250 parts. A product partially esterified by acrylic
acid of the novolak type epoxy compound héving an acid value of 0.5 mg'KOH/g was
obtained. 450 parts of this product, 125 parts of ethyéarbitol acetate and 125 pahs of ipsol
#150 (produced by {demitsu Qil Co.) we're charged into a reaction apparatus and dissolved
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hi gh nol'ecul ar wej ght type defoam ng ageni_and/or a |leveling agent and an
anti oxi et ofAokieae djiEopRnAle: B0 Bals ehearpivelacetate.and B0 pats SLIBEAIHIEDA: o

r epol ' [ i i ' r,
Prepol  faadiiBed By derfitbPoi %gg\fé@ﬁe@'ﬁs@eg filo o S4HfiE Fodtlo Apurdaias Usel ir?

and by a ) ese pre ¢ esi stance can_be I nproved.
The anoURveparatipn example § and peated 3025 LG andstirrast. Jiaxt, amiture 565 paps ©H220

Cat i ng PARpSin ESTHRE BoTae A Ebiocfilo BERRG, W pdrr Ra ¥ BRUSABY

pr oduc e ddemitsts @il £ @D5QArt Ofl.nh!bnpﬂ'liﬁminegﬁ"a and.2 patt of dibulyltin diaunate wasr
havi ‘ ' . . L1V
" 2opn B SBAAsF B a2 hars 48 i ochl il while Echuibilho o iieratlpbndte”
20, 000 iexcpad B5ctC.aNext, thedbmpemture of Frue resuiting mixtarecwas elevated i 50 O, apdict

i st f t t film th b d f | eni
naat ur P8 ANEY TR Rt e sl rarid GolrR o 8B g remRUIRE corpopfd M o
pol yest aerrgiﬂai greup phmmhi?hn‘ acvyn@rpqit:.ymakleﬂge sﬂnﬁeinethamhckt:mpmmyfa ed or
unsat ur at Q si ¢, agi.d compound, .etc.. and_.a. kno otosensitiv
o'+ goner Mg MtR2 it ate SAHNRRY Seryieslcometne RS RS S Plebtralion,
?I C?E;)I ,exanspt!é wmbgdmpe;mh wfmea’:\ﬁmraw#t?watemwt shb eqmgm?tﬂumdagk?med?/l :

met h)acry) ate,. a et hane, (met h) acryl ates syn i zed from ol yval en
o Conai - undler sfcigB Jor & PEur AL SeRB) TR Wed FDAPS IHOrHeMPRENR Bt ot c.
in the rakertotTraih tis RiAcHon asperatus tabbiafa Solflory 81 4 Qrethaheaionflateradatictad
the compound partially esterified by acrylic acid of the novolak type epoxy compound in an

organic solvent was obtained.

Example 1
The resin obtained in Production Example 1 (unsaturated resin) - 30.0 patts
The resin obtained in Production Example 6 (photosensitive prepolymer) 10.0 parts
Dipentaerythritol hexaacrylate - 13.0 parts
Trimethylolpropane acrylate - .. 4,0 parts
frgacure 369 (manufd. by Ciba Geigy Co.) o 3.0 parts
Isopropyithioxanthone ' 1.0 part
Barium sulfate . - - | . - 16.0parts -
Finely powdered taic _ o o . 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) _ 1.0 part
Phthalocyanine Green - | 0.5 part
This Sheet Has Been RTlITed
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sol der .mask. However, anong t.he above cogponents, with respect to the
copol ymers of ethylenic unsaturated conpbunds such as acrylates, etc. and
the binder material such as polyester resins, etc., if the anount of the
copol ymers and the known binder resin having no photosen3|t|ve group to be
used. i s |FogRn AC300 (manuid: by KyoueisheaYushi@ellopabi ity and sendidmatty are
wor sened, _etc. ﬁthat the amount to be used is desirably 104 é%ﬂ wei ght
or |ess b%f qﬁ'f“ fle active energy ray-setting resin (about 5 % by wei ght
or |less qq‘/\efchptd:ﬁuzbh conposition). The devel opi ng sol uti on f&pdbrni ng a
sol der reS| st ern after exposi ng the photosensitive therngsféaée' ng resin
corrp03|t| Fporesent invention through a phot onask vari I't')endi ng
on sel ectwmoab(ﬁaaﬁuﬂ%wak&sawcor)ay setting resin, but as t{50pagenic
sol vent, there nmay be used an organic sol vent such as cyclohexanone

xyl ene, t&etaknet hyl benzene, butyl cell osol ve, butylcarbitol, %’ 89

gl ycol ! a@hd maﬂbwb
trichloroe an‘g)‘al rp?ft{}ﬁ'{ or ogebﬂﬁgn‘g&eﬁﬁoﬁfﬁhgg'yﬁ%l or oeitﬁ%\rg%é ( Et hana R
produced mgansata tripherallduil to nmgter g pptosensitiye tharmassttingdesin cAmpPeitioR-c Ine,y

T Go d

Kont 0. Dor RETHERIERY had & Bitdcle stk of 18 im or B3¢ THg cofiphSlon Bphidbirturéif sy

ﬁogpany g édaﬂé% éﬁtb vr}lﬁgls surf@deisfa %omentﬁmllljgmbolewawdmusuﬁ boardrbycthe pmthmjsgm m
roxi de, sodi um hydr oxi sodj um.car s sodi um

p%os phat escrg%pmnr@pywr@apeed iR hPha“' %Fﬁ (9"98 d ﬁﬁan} gﬁ‘{# @Ir ggﬁ" IQWERo s

surfacta énfgt%&l{z-cﬂﬂad IZ\; err:-i\tdlatl;’;g %&Qﬁtiﬁ?@frﬁwaﬂt ddﬁ'fém?\?leé whélerigth oR365 nm

conposi tion ention I s coat n a substrate so as to have
a desi redtm¢ughmmam~uk¢t1anenmegmcbdosﬁofa@Othlem pe measuteg with:an integsatingn u es

to volati +ﬁcﬁ8m5{g? nHridbdre 5%‘6’@ eiss Bno @099hkh SdbvieRiphfint wal caftiedibutih a

i mage portion s transpar ent In a contacted state on the coating

filmof t1 byesightagueous eolutlen of sodlum carbonate as a developing solution at a spray
pressure of 2.0 kg/cm for 60 seconds, and then heat-cure was carried out for 60 minutes in

a hot air circulation type curing oven kept at 150°C to form a solder resist pattemn.

Example 2
The resin obtained in Production Example 1 (unsaturated resin) | 30.0 parts
.The resin obtained in Production Example 7 (photosensitive prepolymer) 10.0 parts
Dipentaerythritol hexaaérylate 3.0 parts
Trimethylolpropane triacrylate 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy Co.) , 3.0 parts
Isopropylthioxanthone : 1.0 part
Barium sulfate _ _ ' 16.0 parts
Finely powdered talc . 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) . . - , 1.0 part
Phthalocyanine Green - 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0part -
Dicyandiamide _ . L . 1.0 part
Mercaptotriazole . ' . - 10pant -

Silane coupler . 0.5 part



desired pattern is exposed selectively by irradiating UV rays. By exposure,
t he conpowolog@orson t he exposed region of the coating fil m @EHAPATAN41
crosslinking to becone insoluble. Next, by renoving the unexposed region
with a dilute al kaline aqueous solutie28-the coating filmis devel oped. The
di lute al kali ne aqueous solution to be used here is generally a 0.5 to 5 %
by wei ght aqueous sodi um carbonate solution. As a matter of course, other

al kati to i nprove heat resistanc idarieS desired
to appl Wa@%%ﬁ%‘fﬂawlﬁaﬁoo Cm(;r far infrared rays 'gtﬁearnbto t he
patternTolals obtained to effect secondary setting. V9D.0hans 759

PCT/ EP97/03141 .. . . . . . . - 23 . t he
ol l owi A8 ¢ Rteliminery hending. fheeg ingrecigate yera yioe kneadsd. by means 67 piole fol 1 12
Pr epar amibto obtaiargplectosdnsitive teermmsdttifiy resin edompesitiora nParticle sizetof thhee pr esent
invention is pnot limted ,thereto. "Part! a "o .are all based wei ght
il o5 SPmepsinen tusttsined was 15y peleds | A sliex redies Phliedan Hipade rolltl 2 A
m xed s@l:uti | % : » 0
Dhrts oot phaettiie hofifostiiiebh BhntEnhby fendHtng e BRCodiie ¥ Eidpig

parts by, exsephthasthecompositionavas coated om wholg surtace o asapper thipughitgle of
g s iy ; P 5 ik
i opwi < SEo s BoBRYthang¥ndlibdBt schben A fL: R 6 bk mberyebifuadliced

r eact or intaiarhctiairevitcalatidi typpaveh @nd dded ah80iCoige 0 guisutas.nosphere. After
dropwi se addition, the m xture was aged for 1 hour. A m xed solution:
conprising 1 part by weight of azobisdinethylvaleronitrile and 7 parts by
wei ght (E‘xak_@Fé/i; cel |l osol ve was added dropw se over 1 hour to the m xture,
and the_resulting mxture was further aged for 5 hours to gbtain a high

aci d vallhe ragippplaingdin; froduction Example 1 (Unsaturateddedn) ‘Next, PHOARMS sol ution
ver e adqpg résinBidisedin fﬁiﬁaﬁafon(ﬁxa% 8 &éﬁbﬁ?@?bﬂp@%&} B0y | at e and

. 0.06 part by vveligoht 0 ydroqul none, and the m xture 'was reacted at 80
[ err] C RiperdaentivitolRexaacry¥a®ni ng air into the mixture to ofBQiRRME sol ution

of an URgRidHASIBFOPaRE aBriaig! d val ue: 60, the number of unsaloysamsed groups:
1. 1/ nmol ecul ar” wei ght of "1, 000, nunber average nol ecul ar wei ght . 10, 000).
irgacure 369 (manufd. by Ciba Geigy Co.) .0 parts

Isopropylthioxanthone 1.0 part
Barium sulfate 16.0 parts
Finely powdered talc _ - 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) 1.0 part
Phthalocyanine Green 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide ._ 1.0 part
Mercaptotriazole ' ' | 1.0 part
Silane coupler - ' 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) : : 15.0 parts
Total e s " 100.0 parts -

After a preliminary blending, these ingredients were twice kneaded by means of a triple roll
mill to obtain a photosensitive thermosetting resin composition. Particle size of the
composition thus obtained was 15 pm or less. A solder resist pattem was formed from this
photosensitive thermosetting resin composition by repeating the procedure of Example 1,
except that the composition was coated on whole surface of a copper through-hole printed
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Preparation exa,r(”r&lse 2 (unsaturated resin) A m xed solution conprisi ng 30
parts by woVEBOUIS9st yrene, 35 parts by weight of butyl acr JCAEEIH4 L, o
by wei ght of acrylic acid and 3 parts bylz\lgei ght of azobisisobutyronitrile -
was added dropwi se over 3 hours to 60 part®s by wei ght of diethylene glycol
dinmethyl ether in a reactor maintained at 110 [err] C under nitrogen gas

at nosphere. After dropw se addition, the m xture was aged for 1 hour. A .
m xed sol ¢ircuitbsardbyithé rptodostscrden printip| aref the xoatedInatier wWael inwdducediittoial e

and 20 parts by weight of diethylen ol dinethyl ether was added
dr opwi se GPLAIF %”%@?} n Ype H‘éeqw?'l‘{ﬂ?%‘fa%&tfﬂ@gq BE’EH‘%/SP'ng m xture was further
aged for 5 hours to obtain a high acid value acrylic resin (acid val ue:

260) solution. Next, to this solution were added 65 parts by wei ght of
3; 4- epoxy Example4y| met hyl methacrylate and 0.14 part by wei ght of

hydr oqui n A : (. ' .eact ed at r]C for
5 hours \Aﬁﬂ?ég%ﬁ&gmg ?}@Aalp?ﬁgﬁl{%loﬁ %g(ah{b% gk@#&"ﬁ%@??#{ sol uti 8ﬁ%cé§§n

unsat ur at gtieresin oblaimedin\Rroductiod Exatripte 6 (pHotosenbitive peepolyarierYl ¢0O0uyasts 1

i/\f)/ gg} gggﬁenﬁé%Eito?ke%aa%%at.enunber aver age nol ecul ar wei ght .13.1)3pa9t%0) .

PCT/ EP97/ Qainethylolpropane acrylate 4 ) 4 o - 249 parts
Preparati on exa 3 atyuraged resjn) A mxed solution co I sing 30
parts by Pﬁ‘l’f?%iwg‘gﬂéy% éa'rg@’s&bi/ wei ght of butyl acryl g‘é?aﬁ% parts
by wei ght |stpréisatitokantheheél and 3 parts by wei ght of azobisi sobutypanitrile
was added dr.opw se over 3 hours to 50 parts by weight of n-butanol and 40
parts by Reriymsufeteyi et hyl ene. gl ycol dimethyl ether in a reactor A&Of@dSned

at 110 [ efFirdefy powddredtdié 00en gas atmosphere. After dropwi se adghphrd. the
m xture was aged for 1 hour. A m xed solution conprising 1 part by weight
of azobi semsilig00imanyid by Japarferosh) parts by wei ght of diet Hy?BA& gl ycol

di met hyl ﬁnﬁqodyaﬁing@@gndropvm se over 1 hour to the mxture, gafdafkhe
resulting mxture was further aged for 5 hours to obtain a high acid val ue

acrylic rEawien ABr3P0 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide 1.0 part
Mercaptotriazole ) 1.0 part
Silane coupler . 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) 15.0 parts
Total - 100.0 parts

. After a preliminary blending, these ingredients were twice kneaded by means of a triple roll
mill to obtain a photosénsitive thermosetting resin composition. Particle size of the
composition thus obtained was 15 um or less. A solder resist pattern was formed from this
photosensitive thermosetting fesin composition by repeating the procedure of Example 1,
except that the composition was coated on whole surface of a copper through-hole printed
circuit board by the method of screen printing, and the coated matter was introduced into a
hot air circulation type oven and dried at 80°C for 20 minutes.

Example 5

The resin obtained in Production Example 3 (unsaturated resin) 30.0 parts
The resin obtained in Production Example 6 {photosensitive prepolymer) 10.0 parts
Dipentaerythritol hexaacrylate - . 13.0 paris
Trimethylolpropane acrylate Thlislsiiietliii,ﬁeln ieﬂired 4.0 parts
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val ue: 260) solution. Next, to this solution were added 75 parts by wei ght
of 3,4- epewgyowmesehexyl net hyl nethacrylate and 0. 14 part by RE/ERPR7/03141

hydr oqui none nononet hyl ether, and the mixture was reacted at 80 [err]C for
5 hours while blowing air into the m xtuB8-to obtain a solution of an
unsaturated resin (acid value: 20, the nunber of unsaturated groups:

1. 98/ nol ecul ar wei ght of 1,000, nunber average nol ecul ar wei ght: 15, 000).

Preparat i 8%86 ¢mAnlifd"6 bwaaéa 9 n) A mxed solution cogypditshg 40
parts by ag?"gﬁt q?%lgutyl rfzt acryggul:‘%,s)l 35 parts by wei ght of but%l
acryl at e, isppropylthioxanthore ght of acrylic acid and 1 part by weil@Rarbf

azobi si soRut: kbyl | € was added dropwi se over 3 hours to 90 {8 oy
wei ght of Bﬁf’%‘f‘%&’f’é‘%e gl ycol dinmethyl ether in a reactor mai ntﬁgé at 110

[ err] C unBimeiyrpawdegedhtalas at nosphere. After dropw se additi on3-0paftsni xt ure

a0t Sai nhr 7208 o BESaRR AOR, (XD Vel Ont b i ot hyl PPy co

di met hyl Phihatocyasine@rednover 1 hour to the m xture, and the Od&sparting

m xt ure further. aged I hour ohbtajn a high acid val acrylic
resin (a\(,:\?@i’w égz‘é%&‘)ar%@?Wi H."e’ﬁé%&f‘)"s?'gﬁq'*ﬂ s sol ution mere‘g’eo?ﬂg' 60
parts by pRiyaRdiafiide3. 4- epoxycycl ohexyl met hyl methacryl ate and1(dgatt part by
wei ght of hydroqui none,- and the m xture was reacted at 80 [err]C for 5
hours whi METGARSRNIAEP!Si r into the mixture to obtain a sol ution!&P
unsat ur at glagkesbupidraci d value: 0, the number of unsaturated g

2.07/ mol ecul ar wei ght of 1,000, nunber average nol ecul ar wei ght: 30, 000).

Pr epar at i ¥-4000{manutd. byYaka Fhell&@-) esin) A ni xed sol ution colp? Paftdg 25

parts by ygigght of styrene, 23 parts by weight of butyl acryigd.@pahg parts
by wei ght of 3,4-_epoxyc¥cl ohexyl net hyl nethacrylate and 3 parts by |
WO 98/ 007 B8er a preliminary blending, these ingredients were twice kneaded hyanpansof/2pteipleroll

;1(2)5; . ‘Q’ebgli‘{gaﬁtgihg&mai&%ﬁiw HermbB¥iRG ¥aR? Bbhpdsiort Plirflid 528 e Over 3
composition thus obtained was 15 um or less. A solder resist pattern was formed from this
photosensitive thermosetting resin composition by repeating the procedure of Example 1,
except that the composition was coated on whole surface of a copper through-hole printed
circuit board by the method of screen printing, the coated matter was introduced into a hot
air circulation type oven and dried at 80°C for 20 minutes, and 1% by weight solution of

potassium hydroxide was used as the developer.

Example 6

The resin obtained in Production Example 4 (unsaturated resin} - 30.0 parts
The resin obtained in Production Example 6 (photosensitive prepolymer) 10.0 parts
Dipentaerythritol hexaacrylate . 13.0 parts
Trimethylolpropane acrylate _ 4.0 parts
Irgacure 807 (manufd. by Ciba Geigy Co.) : ~~ 3.0parts -
Isopropyithioxanthone : 1.0 part’
Barium sulfate | _ 16.0 parts
Finely p_owdéred_ taic B - 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) ' 1.0 part
Phthalocyanine Green . e . : - 0.5 part

Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part



wei ght of butyl cellosolve in a reactor maintained at 110 [err] C under

~ hitrogen gawomsmeomsohere. After dropwi se addition, the m xtur #CREPIZF¥4 f or -
-1 hour. A:m xed solution conprising 1 part by wei ght of :

t - but yl per oxy- 2- et hyl hexynoate and 10 par3ls- by wei ght of butyl cellosolve
was added over 1 hour to the m xture, and the resulting m xture was further
aged for 7 hours to obtain an cycloaliphatic epoxy group-containing acrylic
resin sol ¥ikhdiddgdé. to this solution were added 16 parts by yeipaat of
acrylic ag'ﬁn%. 12 part . by wei ght of hydroqui none, and the m ﬁure was
react ed atMecaptetriepelef or 7 hours while blowing air into the mikP@28 to
obtain a [ f an unsaturated resin (acid value: 0, the gggaar of
unsat ur at Z"S'ng?gﬁg‘r’s'g 1. 8/ nol ecul ar wei ght of 1,000, nunber averagreﬁam)l ecul ar
wei ght 1 12X39000 (mamrfd - Yukaoshalh@erpl e 6 (phot osensitive prepdfyfheans 1090
parts of esol novol ak type epoxy resin (YDCN 702 produce o]
Kasei Co.)arqﬁécivi ng an epoxy equival ent of 215 was charged intgl.og}ﬁaa‘tét

t hr ee- nec kaiftbr &l prelimiagry hiemding)ithésedingtedients weredwiceckneaded by eneans ofiadripte raled

by heating at 90 to 1 err,] C.and stirred. Next. 1ot resi.n ‘added
350 par t & T to gbtain 2 P RElehg tielmopltng iesin SRRl BER ik b

benzyl di nglohigosition thus\Ebtiined hast1G IR baless e Aolddi eesisbpatiem was fotined dofrdthiso
110 to 115[err]C, the m xture was reacted under stirring for 12 hours, and

the react irhotasersitivethessosaftingresin campasitiondy reaeatingthe prreeduiesctmampiRl e d
to roomt Al i tLkddnl lyrigte@dCi d
of 1t he movapep thef e'cSmpOLiBh was B n WAL SileF S gl tyYoraho prifeal
parts of tdircsit poardinytthe nEshqrhofiscresn printingcthelzoated mattaravas intreduces intara kot of

| psol #150Q.(pr 1.t ' a ' '

appar at us A HeRelBE pRvef By b B p i A hfuR B Hehaod 2REE Lt 2
group equiti@devdlopdr. t he sol ution was reacted with 0.5 nole of

t etrahydrophthalic acid anhydride. A solution of an acid anhydride adduct
of the product entirely esterified by acryliec acid of the novol ak type

epoxy conEddispidavi ng an acid value of 58 nmg KOH g in an organic sol vent
was obt ai ned. reparation exanple 7 (EhOt osensitive prepolyner) Reaction

was carri ddresgsiniobtaingd nRredvetiondxample & (ppsaburted eRinbxanpl e FOLRR t hat
the a””“”grr%freéiﬁrdﬂtéiﬁe@ﬂ Ploddion BaNsle 6QpKotSsdtiitive prépdifrhsty ComPpans! |

esterified by acrylic acid of the novol ak’' type epoxy conpound having an
aci d val udipentaerythrigptdexaasndateobt ai ned. 450 parts of this prodddpaises

parts of b} 8 1§ and 125 parts of |psol #150 (proglggransby
(dem tsu eoﬁiﬁy%!y?p@rag c%% rged into a reaction apparatus and di s??ﬁved

irgacure 907 {manufd. by Ciba Geigy Co.) 3.0 parts
- Isopropyithioxanthone . 1.0 part
Barium sulfate 16.0 parts
Finely powdered talc 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) : 1.0 part
Phthalocyanine Green : 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide | . 1.0 part
Mercaptotriazole . .. 1.0part
Silane coupler ' - 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) - o 15.0 parts
Total _ : - 100.0 parts

After a preliminary biending, these ingredients were twice kneaded by means of a triple roll
mill to obtain a photosensitive thermosetting resin composition. Particle size of the



- 26 - by heating to 70 to 80 [err]C. Next, the 1 hydroxy group

equi val enyoQbfag Sol ution was reacted with 0.5 nol e of t epepppopst hal i c
acid anhydride. A solution of an acid anhydride adduct’ of the product

partially esterified by acrylic acid oggthe novol ak type epoxy resin having
an acid value of 58 ngKOH g in an organi c sol vent was obt ai ned.
Exanple 1 The resin obtained in Production Exanple 1 (unsaturated resin)

i i e S
Bg Eln;:rﬁééﬁaéﬁ‘y £g&?9ﬂ%§§t ﬁﬁEéH\ gag &ed from thl? photosensitive thermosetting

4 0 part rgacure manu

3. 0 par resin ceppegition by opaatingihe procedure of Example 1, except that the composition

i 60 Opg;?vag%él neIMﬁ% %uﬁ%ce of a copper through-hole printed circuit board by the method
3. 0 par pksoreen pnmtlngztma Qommmattelbyas] infradughskiotoi 4 hot air circulation type oven and

1.0 part ngé' 5{136"((%\6?56 %nx%s,e%d cyclohexanone was used as the developer.

0.5 par

Example 8
Active energy ray-setting resin {ACA-250, manufd. by Daicel Chemical]  30.0 parts
The resin obtained in Production Example 6 (photosensitive prepolymer) 10.0 parts

Dipentaerythritol hexaacrylate 13.0 parts
Trimethylolpropane acrylate - 4,0 parts
Irgacure 369 (manufd. by Ciba Geigy Co.) 3.0 parts
isopropyithioxanthone 1.0 part
Barium sulfate 16.0 parts
Finely powdered talc - © 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) 1.0 part
Phthalocyanine Green 0.5 part
Flowlen AC-300 {(manufd. by Kycueisha Yushi Co.) ' 1.0 part
Dicyandiamide 1.0 part
Mercaptotriazole ; ' 1.0 part
Silane coupler _ 0.5 part
YX-4000 {manufd. by Yuka Shell Co.) 15.0 parts
Total 100.0 parts

After a preliminary blending, these ingredients were twice kneaded by means of a tripi'e foll
mill o obtain a photosensitivé thermosetting resin composition. Particle size of the
composition thus obtained was 15 ym or less as measured with Grindmeter manufactured
by Erichsen Co.. A solder resist pattern waé formed from this photosensitive 'therm'osétting
resin composition by repeating the procedure of Example 1, except that the composxtlon

was coated on whole surface of a copper through-hole printed circuit board by the method
of screen prmtmg
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(manuf d. by 'Kyouei sha Yushi Co.) 1.0 part Dicyandi am de-

1.0 part Mercaptotriazole : -33-

1.0 part Silane coupler

0.5 part YX-4000 (rmanufd. by Yuka Shell Co.)

13000Ioarts Eﬁim leb d I

1 T

t hen t\?magtesme & Orég raqunettbr?gnreesm [?\% egéoe rr]rttésnu rb?’ EParlgel 'dnepn%ah]l y B«BS%%?% and
The resin obtained in Production Example 7 (photosensitive prepolymer) 10.0 parts

Dipentaerythritol hexaacrylate _ 13.0 parts
Trimethylolpropane acrylate | 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy Co.) | | 3.0 parts
isopropylthioxanthone - 1.0 part
Barium sulfate 16.0 parts
Finely powdered talc : 3.0 parts
Aerosil #200 (manufd. by Japan Aerosil) 1.0 part
Phthalocyanine Green : 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide 1.0 part
Mercaptotriazole ' 1.0 part
Silane coupler _ 0.5 part -
YX-4000 (manufd. by Yuka Shell Co.) 15.0 parts
Total - | 100.0 parts

After a preliminary blending, these ingredients were twice kneaded by means of a triple roll
mill to obtain a photosensitive thermosetting resin composition. Particle size of-the
composition thus obtained was 15 um or less as measured with Grindmeter manufactured

. by Erichsen Co.. A solder resist pattern was formed from this photosensitive thermosetting
resin 'composition by fepeating the procedure of Example 1, except that the composition
was coated on whole surface of a copper through-hole printed circuit board by the method
of screen printing, and the coated matter was introduced into a hot air circulation type oven
and dried at 80°C for 20 minutes.

Example 10
Active energy ray-setting resin [ACA-250 manufd. by Daicel Chemscal] 30.0 parts

The resin obtained in Production Example 8 {photosensitive prepolymer) 10.0 parts

Dipentaefythritol hexaacrylate - : , .- 13.0 parts
Trimethyloipropane acrylate _ , 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy Co. ) _ o 3.0 parts
Isopropylithioxanthone . 1.0 part
: This Sheet Has Been Replaced
S T

-

REPLACED



means of a triple roll mll to prepare a photosensitive thernosetting resin
conposi t i @iy oghfseconposi tion had a particle size of 15 [er PCWEP7THNMEE. The
conposition obtained herein was coated onto whol e surface of .a copper

t hrough-hole printed circuit board by-B4e nethod of screen printing,

I ntroduced into a hot air circulation oven and dried at 80[err]C for 20

m nutes, and photo-cured by irradiating thereto an ultraviolet ray having a
wavel-en f nm through an artwork at an integrated d 50 mJ/ cnR
as maasg%g"c'fR suf}%éan i ntegrati ng phot oneter manufactured byoﬁgggéretigsakusho
Co. TheFfineljepowdepedtalc was carried out in a 1% by wei ght aquddugartol uti on of

o/ on cAeos 4208 ¢ endioh L SBHAMOBA hoat cur e wns cartied oub PN 60

m nut es phthafocy@hindiGreehr cul ation type curing oven kept at 18 pat]C to form

a sol der_ resi st patfern. anp) The.resin obtained in Prpoduction
Exanpl eFP"(‘%QQE&%@W“F%QV%WE@@%%%b'ﬁ'i“tgc"ghe resi n obt ai nea'(f-ﬂa roducti on
Exanpl e[ﬂcy@ﬁb@hﬁ@@nsi tive prepolyner) 10.0 parts D pentaerytilo paml

hexaacryl ate 3.0 parts

“Tri met h&%ﬁﬁ@ﬂﬁﬂet riacryl ate 10pat 4 o
parts | 5?]&%15@” (manufd. by C ba Ceigy.Co.) 0.5part 3.0 parts
| sopr opyl t hi oxant hone 1.0 part
Bari um g(m-mqoe(manufd. by Yuka Shell Co.) 16.0parts 15 0
parts Figely powdered talc ~ 100.0 parts

3.0 parts Aerosil #200 (manufd. by Japan Aerosil) . .0
part PhiNiter apyeliminary Giensling, these ingredients were twice kneaded by means of a tripleroll ¢ 5

part Fl ot nshoﬁ}\&g?é“éitﬁe u’%ﬂ&é&tﬁﬁb ?ék?n XUr'ﬁBbsi&ax.)Particle size of the 1- g part

D cyandi am .0 part

Mer capt abmipasitibre thus obtained was 15 pum or less as measured with Grindmeter manufactuted) part

Si | , - :
- ! z‘g‘”_e %%E?ficﬁéen Co.. A solder resist pattern was formed from this photosensitive thermosegm‘rﬁ part

resin composition by repeating the procedure of Example 1, except that the composition
was coated on whole surface of a copper through-hole printed circuit board by the method
of screen printing, and the coated matter was introduced into a hot air circulation type oven
and dried at 80°C for 20 minutes.

Comparative Example 1

The resin obtained in Production Example 1 (unsaturated resin) 35.0 parts
Dipentaerythritol hexaacrylate 15.0 parts
Trimethylolpropane acrylate ' 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) - ' 3.0 parts
Isopropylithioxanthone 1.0 part
Barium sulfate : - : 19.0 parts
Finely powdered talc _ ' : | 3.0 parts
Aerosil #200 (manufd by Japan Aerosil) . : 1.0 part
Phthalocyanine Green - 0.5 part
Flowien AC-300 {(manufd. by Kyoueisha Yushi Co.) . 1.0part
. Dicyandiamide - S : - 1.0 part
Mercaptotriazole . A 10part -

This Sheet Has Been Replaced

0.5 part

THIS SHEET HAS BEEN _
REPLACED




YX-4000 (manufd. by Yuka Shell Co.) 15.I%Pgarts
Tot al WO 98/00759 PCT. 7/03141
100.0 parts After a prelimnary blending, these ingredients were twce
kneaded by neans of a triple roll mll to-&8tain a photosensitive

t hernosetting resin conposition. Particle size of the conmposition thus
obtained was 15 [err]mor |less. A solder resist pattern was prepared from

thi s phot osemxsidgo/Endnded. By SRikhiSHaHGY) N conposi tion by repeati ngsins
procedure of Exanple 1, except that the conposition was coated on_whol e
sur.face of doWEbpper through-hole printed circuit board by the ARPRARMSt

G oY on LS5 P Bkt VU S o oo
means of a triple roll mill to obtain a photosensitive thermosetting resin composition.
Patrticle size of the composition was 15 um or less as measured with Grindmeter
manufactured by Erichsen Co. A solder resist pattern was formed from the photosensitive
thermosetting resin composition thus obtained by repeating the procedure of Exampie 1,
except that the composition was coated onto whole surface of a copper through-hole
printed circuited board by the method of screen printing and the coated matter was

introduced into a hot air circulation type oven and dried at 80°C for 20 minutes.

Comparative Example 2

The resin obtained in Production Example 1 {(unsaturated resin)  35.0 parts

Dipentaerythritol hexaacrylate 16.0 parts
Trimethylolpropane acrylate 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) 3.0 parts
Isopropyithioxanthone . 1.0part
Barium sulfate _ 20.5 parts
. Finely powdered talc | -3.0 parts
Asrosil #200 (manufd by Japan Aerosil) 1.0 part
Phthalocyanine Gregn 0.5 part
Flowien AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide 1.0 part
YX-4000 (manufd. by Yuka Shel! Co.) ' 15.0 parts
Total 100.0 parts

After a preliminary blending, the above-mentioned ingredients were twice kneaded by
means of a triple roll mill to obtain a photosensitive thermosetting resin composition.
Particle size of the composition was 15 um or less as measured with Grindmeter
manufactured by Erichsen Co. A solder resist pattern was formed from the photosensitive
thermosetting resin composition thus obtained by repeating the procedure of Example 1,
except that the composition was coated onto -Wh,ole_ surface of a copper through-hole
printed circuited board by the method of screen printing and the coated matter was
introduced into a hot air circulation type oven and dried at 80°C for 20 minutes.



AVENDED SHEET _ - 29 -
Exanpl e @J?_ﬁoﬂ'??ﬁi n obtained in Production Exanple 2 (unsaicpeerdsiaesi n).
30.0 parts e resin obtained in Production- Exanple 6 (photosensitive
prepolymer) 10.0 parts D pentaerythriggl hexaacrylate

13.0 parts Trinethyl ol propane acryl ate

4.0 parts Irgacure 369 (manufd. by G ba CGeigy Co.)

3.0 parts | so;').ro | t hj oxant hone
1.0 paré—@ﬁiﬁdﬁiﬁéﬂ&@" :

16. 0 par frhe Fdhe bitaitfeddR PPSUUCBLR Example 2 (unsaturated resin)  35.0 parts
3.0 parts Aerosil #200 (manufd. by Japan Aerosil)

1.0 par t Dimentaarybrjtghhexaacryate 15.0 parts

0.5 part rrmethylolpropane acrylate 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) 3.0 parts.
Isopropyithioxanthone - 1.0part
Barium sulfate . 19.0 parts
Finely powdered taic | 3.0 parts
Aerosil #200 (manufd by Japan Aerosil) 1.0 part
Phthalocyanine Green : 0.5 part
Fiowlen AC-300 (manufd. by Kyoueisha Yushi Co.) : 1.0 part
Dicyandiamide ' 1.0 part
Mercaptotriazole 1.0 part
Silane coupler 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) ' 15.0 parts
Total 100.0 parts

After a preliminary blending, the above-mentioned ingredients were twice kneaded by _
means of a triple roll mill to obtain a photosensitive thermosetting resin composition.
-Particle size of the composition was 15 um or less as measured with Grindmeter
manufactured by Erichsen Co. A solder resist pattern was formed from the photosensitive
thermosetting resin compgsition thus obtained by repeating the procedure of Example 1,
except that the composition was coated onto whole surface of a copper through-hole
printed circuited board by the method of screen printing, the coated matter was introduced
into a hot air circulation type oven and dried at 80°C for 20 minutes, and a 1% by weight

solution of potassium hydroxide was used as the developer.

Comparative Example 4
- The resin obtained in Production Example 3 (unsaturated resin)  35.0 parts

Dipentaerythritol hexaacrylate 15.0 parts
Trimethylolpropane acrylate - 4.0 parts
trgacure 369 (manufd. by Ciba Geigy) 3.0 parts
Isopropyithioxanthone - 1.0 part

Barium sulfate ’ 19.0 parts



Fl o en AC- 300 gur;anufd. by Kyouei sha Yushi Co.)
Di cyandi ani W& 98/00759.

part Mercaptotriazole .37-
1.0 part Silane coupler

0.5 part YX-4000 (manufd. by Yuka Shell Co.)

15.0 parts Tot al

100. 0 ‘par t Fingly powdeteddhicni nary bl endi ng, these ingredi ent&0parte twice

kneaded b ' roll .mll to obtain a photosensitive
therrmset%/i“gugg?ggrh}éélgr? @4@6&”?1’#" ﬁ??'bcl e size of the conpo®P&ton thus

obt ai ned wRhtidlo¢yanirienGrgenl ess. A sol der resist pattern weg gat ned from
this phot osensiti r nosetti resin,c ogition by repeating the
pr-ocegure ﬁoﬁfgrﬁ%ﬁgbéfmﬁﬁgﬂy@%{m%%%@ition was cd=? Baton whol e
surface of Dicyxmdiedtidé hr ough-hol e printed circuit board by -ﬂ(flﬁaﬁ'et hod of
Screen primin ., and the coated matter was introduced into a hot air
circulatio Q’(}%@“’B’@éﬂleand dried at 80[err]C for 20 mi nuted.0pakxanple 5 The

resin obt aigygfe kBupiePduct i on Exanple 3 (unsaturated resingg 0 parts The .
resin obtained in Producti on Exanpl e 6 (photosensitive prepolyner) 10.0

1.0 ypart
PCT/EP97/03143

parts Di perf*%a#00Q (manuld. heYukacshelEa) 15.0 parts
13. 0 parts yhgdjnet hyl ol propane acryl ate
4.0 parts WD 98/ 00759 100.0 parts

PCT/ EP97/ 8fieua preliminary blending, the above-mentioned ingredients wes@twice kneadedrby 369
(manuf d. ﬁ\éaﬁ% Bf;? Egir']% Yol(fRilPto obtain a photosensitive theindseltiblg'rSsin composition. o oy

| sopropyl t hi oxa
Bar i um suPéadicle size of the composition was 15 um or less as measured with Grindmeter 16. 0

arts Finel owdered tal c 3.0
barts Acr GaPIaGIRA by EReen Go- Aolder Mesigiattpm was formed from the photasensitive 1. 0
part Pht hiheRfiysetinteresireédmposition thus obtained by reﬂ_eating the procedure of Exampie 1, 0 ©
part Fl ow en A%— 3(&0 éorranuf_ d. v?gls Kyouei sha Yushi Co. 1.0 part
Di cyandi aBXqept that the composition coated onto whole surface of a copper through-hofe part

printed circuited board by the method of screen printing, the coated matter was introduced
into a hot air circulation type oven and dried at 80°C for 20 minutes, and a 1% by weight

solution of potassium hydroxide was used as the developer.

Comparative Example 5 .
- The resin obtained in Production Example 4 (unsaturated resin)  35.0 parts

Dipentaerythritol hexahcrylate 15.0 parts
Trimethylolpropane acrylate : 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) 3.0 parts
Isopropylthioxanthone . 1.0 part
Barium suifate ' 19.0 parts
Finely powdered talc ' ' 3.0 parts
Aerosil #200 (manufd by Japan Aerosil : 1.0 part
Phthalocyanine Green 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) o 1.0 part
Dicyandiamide 1.0 part
Mercaptotriazale o | T 1.0 part

Silane coupler , _ | 0.5 part



Mer.captotri azol e : 1.0 part
Silane co | rcrmmmﬁ-& par t
YX- 4000 ( nﬁ’“&’s’by Yuka Shell Co.) . -

parts Tot al -3

100.0 parts After a prelimnary bl ending, these I ngredi ents were tw ce
kneaded by neans of a triple roll mll to obtain a photosensitive

t her roset t esin i tign rticle size of the co Sj |onthus
‘obt ai ned wéé&l@ {?’@’\"f‘ﬂ}r@%{k@ .e"ga)ol der resist pattern ﬁ ¥ med from
this phot qegisi ti ve therrmsetti ng resin conposition by mlmapammg t he
procedure of EX exce t that .the co i on was, goat e whol e
surface Ofterap é‘eﬂ I@oﬁ?‘l"ﬂﬁ@ﬂnﬁm ieni3 were chalﬂle amﬂd of
screen p{n‘eQﬁé Bfla tﬂp‘i&erdﬂ‘?ﬁil%ioﬁﬁH &Phd@&dﬂ%qgé}ﬁ%etuﬂb Pegin B&hpédition.
circulation type oven and dried 80[err]C for 20 mnutes, and 1% by

wei ght sBamemzw the camppsitiomyas dﬁlmomgs as meagurediithfadndedier . Exanpl e

par s riaPu@eh B EHEsdn ey ke HERE i B B8 hifbeeniind

pr epol y nthierma$etfingresinscdihpuositioncthys dbtained byaepeatinglthe procedure of Example 1,

4 0 pgf'[ EEQ%B&Q%E @y@%&%ne gt tla%t:@g v@l%§ur&99)ofacopper through-hole 3

0
parts | spiitedxirblitedbdatd by the method of screen printing, the coated matter was introduced 1.0
part Barjumsul fate 16.0
parts Fi Nt 9 hﬁbﬁiﬂ girculption type oven and dried at 80°C for 20 minutes, and cyclohexanone 30
parts Ae by Japan Aerosil) 1.0
part Pht W?g%ﬁﬁ%ee( g ‘gr?% ) 0.5
part Flowl en AC- 300 (manufd. by Kyoueisha Yushi Co.) 1.0 part

VO 98/ 00
PCT/ EP97;§§’PE{—"-——°——"‘ ve Example 6 -31-  Dicyandi ani de

1.0 part The resin obtained in Production Example 5 {unsaturated resin) 35.0 parts

Dipentaerythritol hexaacrylate 15.0 parts
Trimethylolpropane acrylate 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) 3.0 parts
isopropylthioxanthone 1.0 part
Barium sulfate 19.0 parts
Finely powdered talc 1.0 part
"Phthalocyanine Green _ - 0.5 part
Flowien AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide 1.0 part
Mercaptotriazole - - : 1.0 part
Silane coupler ' : 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) 15.0 parts
Total | | ' " 100.0 parts

After a preliminary blending, the above-mentioned ingredients were twice kneaded by
means of a triple roli mill to obtain a photosensitive thermosetting resin composition. |
Particle size of the composition was 15 um or less as measured with Grindmeter -
manufactured by Erichsen Co. A solder resist pattern was formed from the photosensitive
thermosetting resin composition thus obtained by repeating the procedufe'of Example 1,
except that the composition was coated onto whole surface of a copper through-holé



Mercaptotri azol e part
Si | ane coupVe98/00759 PCTEM%’@I par t
YX-4000 (manufd. by Yuka Shell Co.) _39- ' 15.0

parts Tot al
100.0 parts After a prelimnary blending, these ingredients were tw ce

kneaded by neans of a triple roll mll to obtain a photosensitive
t her noset iprinted cisuited bopridiyt the metived of sdreensprindings theieeategmalterwas inireduced

obt ai.ned SS ! t VaISd 5“3&

this phot gg&?slh t%[ecn]tcrlg?%@ Vﬁﬂ ai'gscﬁ%d a&ﬁ%oés? r%@nrﬁ 9@rse ea{:‘fHl ﬁ“&m
procedur e yafs @é’ﬂ@ﬂlﬂehev@léﬁétpt that the conposition was coated on whol e
surface of a copper through-hole printed circuit board by the method of

sereen printing, the coated matter was introduced into a hot air

circul ati berﬁdmnwggaﬁﬂgﬂrl ed at 80[err]C for 20 minutes, and |
cycl ohexa he devel oper. Exanple 7 The resin obtained in
Product i on Aotiverdnergy (WMWF&SIBJAQAM mapofdy bp&}ag@l Chemjcallj F5dbpatshed in

e g v ) 100 prts ooy

parts Tri neTimbthyloliprppare agrylateat e 4.0 parts
4.0 parts lrgac ba Geigy Co.)
30 parte | CORFES §F§2'F7“8“g@t b Gpa el 3.0parts
1.0 part Baisbpropylithibxdrthone 1.0 part
16.0 parts Einel owdered talc
3.0 parts Aé%%?é"ﬁ%o (rmanufd. by Japan Aerosil) 19.0 parts
1.0 part PhfiRalyqgontisrédtals een 3.0 parts
0.5 part Flow en AC-?OO ‘Sm R\é s¥§)ue| sha Yushi Co.) 1.0 vart 1.0
part Di cyanderosi #200 (man yJapan rosil Op 1.0
part g/elrcapPﬁmhlo%iﬂﬂnﬁe Green 0.5 part ég
par i | ane coup _
pl)grg YX- :100[3r (’“i;iﬂﬁ@@oodﬂ‘awma by,itypyeigha Yushi Co.) - 1.0 part
parts diamide 1.0 part
100.0 parts %?ter a preI i mnary bl endi ng, these ingredients Wer$ tv'\_/! ce
kneaded by Metaeptatriazole riple roll mill to obtain a photosensi td
t her msettlgﬁhr{eeéddb,é}orrpom tion. Particle size of the 0.5 part
YX-4000 (manufd. by Yuka Shell Co.) 15.0 parts
Total 100.0 parts

_ After a preliminary blending, the above-mentioned ingredients were twice kneaded by
means of a triple roll mill to obtain a photosensitive thermosetting resin composition.
Particle size of the composition was 15 um or less as measured with Grindmeter
manufactured by Erichsen Co. A so!&er resist pattern was formed from the photosensitive
thermosetting resin composition thus obtained by repeating the procedure of Example 1,
except that the composition was coated onto whole surface of a copper through-hole
printed circuited board by the method of screen printing and the coated matter was
introduced into a hot air circulation type oven and dried at 80°C for 20 minutes.

Comgaraﬁve Example8 _ _
The resin obtained in Production Example 1 (unsaturated resin)  45.0 parts

Dialtyl phthalate prepolymer {(manufd. by Osaka Soda Co.) 5.0 parts
Cellosolve acetate S . 5.0 parts



WD 98/ 00759

PCT/ EP97 i $8ido759 _ : - 32PCT/ERSIOPMWZI t i on

thus obtained was 15 [err}mor |ess as neasured with Gindmeter

manuf actured by Erichsen Co.. A sol der4desist pattern was forned fromthis
phot osensitive thernosetting resin conposition by repeating the procedure

of Exanple 1, except that the conposition was coated on whole surface of a

copper tfiRe@olprdsany tigégatei rcuit board by the methodsgfpaptgr een printing,
the coated matter was introduced into a hot air civrculation type oven and

dried at Trisshylenqalycobdiagtylate nut es, and cycl ohexanone was3-@P8#tsas t he

devel opes_ %3 | [HE = I esin =250, manufd. by
Dai cel %yﬁt@ﬁmﬁtﬁuﬁ%ﬁﬁs’@ﬂﬁ géh%ﬁ%qﬁﬁgéérﬁeggpé Pr odidg(tﬁl% (')tﬁ Exanpl e 6
( phot ose4iDiisepropyhpioxantisone 10. 0 parts Di pentaeryt hrit c2.5ipataacryl at e

13.0 par Tri met hyl ol propane acryl ate

4.0 partés;'nggacure 369 (manufd. by C ba CGeigy Co.) 11.0 parts 3.0
' Eag ts Ifﬁpebwbi'elamlu hone . 5.0parts

.0 par rjumsu e :

16.0 par?@ﬁﬂoﬁgvﬁ)% ed talc _ 0.5 part

3.0 pg[] tﬁoﬁwmllsosi(ﬁﬁnﬁmbyk@ouéishammoﬁer osil) 1.0 part 1.0

part t hal acyani ne. G een

0.5 partpmzﬁaﬁ@d%b%hﬁﬁﬂ%.c%y Kyouei sha Yushi Co.1#-0parts 1.0

part D Cﬂﬁﬂitﬁﬁhﬁl@ _ 2.0 parts

1.0 part rc ojri,azol e ) . '

1.0 par tzgqm%-@%éﬁgﬂpg agent manufd. by Shikoku Kasei Kogyo Co.) 1.0 part

0.5 partTofdr 4000 (manufd. by Yuka Shell Co.) 100.0 parts 15.0

arts Tot al
Ii)oo. 0 phphatogensitive theymasettingsesin sompasition was psapared;byrapsating thernroeagure
kneadedy ' : AN ' hhiye
ther oL EKRIERTE, ol bl b indBiren®thloe AnfhRlAleYy AR WFOFBNELd ® |
obt ai neverdioned abpe.r Partisle sizesef the campositioni thystobtaihechwas 28 umerressich ur ed by

FLL?RSE:%LU@? ﬁ%ﬁ?@?ﬁ%*i &%fi%@?&&%é%ﬁiﬁﬁé Pﬁiﬁﬁ% %E{%@@hﬁg Hestagiie L °
except photdsensitive theprmesattingiresirscampdsitibnaobtained herein Was eoatéd antoogipole -
thr ougq_)-u gLee _oP 4 'ccr:];tapeg' tﬁllo{lﬁﬁl-'htolebgrﬁlrtgd g’#cu%trb%a?gw 81% method of screen printing.

Comparative Example 9
The resin obtained in Production Example 6 (photosensitive prepolymer) 30.0 parts

Butyi cellosolve 11.5 parts
Pentaerythritol tetraacrylate 5.0 parts
Hydroxycyclohexyl phenyl ketone _ : 3.0 parts
N,N-Dimethylaminoacetophenone 1.0 part
Barium sulfate 10.0 parts
Finely powdered talc | 4.0 parts
Phthalocyanine Green : _ L 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) ~ 1.0patt
EPX-30 (ménuid. by Asahi Denka Kogyo) : __ -15.0 parts
2PHZJ _ 1.0 part
Total _ 82.0 parts

A photosensitive thermosetting resin composition was prepared by repeating the procedure
of Example 1, except that the ingredients to be compounded were altered to those



/
of screen printing.
Exanpl e 9 AcWQ®8/1782 gy ray-setting resin [ ACA-250, manufd. byrﬁyﬁm‘m‘”
Chem cal ] 30.0 parts The resin obtained in Production Exanple 7
(phot osensitive prepolyner) 10.0 parts Di‘b‘eht aerythritol hexaacrylate
13.0 parts Trinethyl ol propane acryl ate '
4.0 parts Irgacure 369 (manufd. by C ba Geigy Co.)
3.0 parts InéiioRBY labbiéxRakidR Hize of the composition thus obtained was 25 um or less. A
1.0 part Bariumsulfate
16..0 part s seidecrssigspatiernewas farmed by repeating the procedure of Example 1, except that the
ga(r) . pgm ﬁal §8€?§hl“%‘e‘?%9‘e°é'ﬁm*{"% rédth RGBSR hththéd herein was coated onto whole 1+ O
0.5 part Flsuvihemoﬂﬁcﬁﬁ)ﬁbr(thmgh-dholeb;nm’gd)umtmtbnambytheOne;hod of screen printing.1. 0
part Di cyandi am de
1.0 part Mercaptotriazole

1.0 part SiggmsarativepExample 10 .
2;5?()'0;; t gxﬁegq%sgnmb%ned mb¥ro\c(1ldlét?onse:?a|u§1plool ()photosensitive prepolymer) 35.0 parts

100. 0 parts @abRol dcekitel i m nary bl ending, these ingredients wer@.g parte
kneaded by neans of a triple roll mll to obtain a photosensitiyve

t her noset t i fgiPpatderytivipthaxepcyiate particl e size of the conpositi®f PeRSs

obt ai ned "Vasbxluﬁyieﬁi’egiyﬁbl%aér?ﬁfe as nmeasured with Gindneter manugagansed by
Eri chsen Co resi st pattern was formed fromthis photosensitive
t her moset t i riRenzdsimethytitali ti on by repeating the procedure of EXQPSIE 1,
except that mﬁﬁ ed on whole surface of a c

t hr ough- hol eﬂgﬁ)nte gﬁﬂcﬁate gg by the nethod of screen pri (I‘)l?lg%n and

t he coated rBarium sviialei ntroduced into a hot air circulation tyg@.Qmats and

dried at 80[ghpholiQkiied ™M nutes. : 15.0 parts _
Phthalocyanine Green 0.5 part
Flowlien AC-300 (manufd. by Kyoueisha Yushi Co.) _ 1.5 part
Araldite PT810 (manufd. by Ciba Geigy) 15.0 parts
Dicyandiamide 2.0 parts
2P4MHZ (curing agent manufd. by Shikoku Kasei Kogyo Co.) ' 0.5 part
Total . 100.0 parts

- A light exposure type thermosetting resin composition was prepared by repeating the
procedure of Example -1, except that the ingredients to be compounded were aitered to -
those mentioned above. Particle size of the composition thus obtained was 20 um or less.
Using the light exposure type thermosetting resin composition obtained herein, a soider
resist pattern was formed by repeating the procedure of Example 1.

Comparative example 11 _ o . : :
The resin obtained in Production Example 8 (photosensitive prepolymer) 35.0 parts

Carbitol acetate . 10.0 patts
Dipentaerythritol hexaacrylate- : 3 - - 30parts
Diethyleneglycol diacryiate " This Sheet Has Been Re 3.0 parts .

laced
i -3.0 parts

1.5 part

S vt HII|I||I|II||||II|I

N,N- Dimethylamlnoacetophenone

THIS SHEET HAS BEEN
REPLACED




- 34- Conparative Exanple 1 The resin obtained in Production Exanple 1
(unsatur §d n) 35.0 parts Dipentaerythritol hexaacr \Wqior03141

15. 0 part's Trinethyl ol propane acrylate

4.0 parts Irgacure 369 (manufd. by Gl Ceigy)

3.0 parts Isopropylthioxant hone

1.0 part Bariumsulfate

19. 0- par{s, Fi ne*fé/tepowdered tal c.

3.0 partBaMP §UIF€ 4200 (manufd by Japan Aerosil) 10.0 parts

1.0 partAmbighauselieai ne G een 15.0 parts

0.5 part_F|l ow en AC.300 (manufd. by Kyouei sha Yushi Co.)

1.0 partPpha "éﬁrﬁd%e" 0.5 part

1.0 par tFidRlenoRt B00i(@anl®. by Kyousisha Yushi Co.) 1.5 part

1.0 part Silane_coupler . . ]

0.5 par tAraldite R{§19dmanukh by Ciba Geigy) 15.0 parts

PCT/ EP97, ; - 3 YX- 4000

( manuf d.é'bggg'%irg'dghel | Co.) 15. 0 p?‘t’ R

100. 0 pa?2R4MHZ (curing agent manufd. by Shikoku Kasei Kogyo Co.} 0.5 part
Total : 100.0 parts

A light exposure type thermosetting resin composition was prepared by repeating the
procedure of Example 1, except that the ingredients to be compounded were altered to
thoselmentioned above. Patticle size of the compaosition thus obtained was 20 um or less.
Using the light exposure type thermosetting resin composition obtained herein, a solder
resist pattern was formed by repeating the procedure of Example 1.

Comparative Example 12

The resin obtained in Production Exampie 1 (unsaturated resin) 30.0 parts
The resin obtained in Production Example 6 (photosensitive prepolymer) 10.0 parts
Dipentaerythritol hexaacrylate : 13.0 parts
Trimethylolpropane acrylate 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy) 3.0 parts
Isopropyithioxanthone : 1.0 part
Barium sulfate 17.5 parts
Finely powdered talc 3.0 parts
Aerosil #200 {(manufd. by Japan Aerosil) 1.0 part
Phthalocyanine green ‘ 0.5 part
Flowlen AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part
Dicyandiamide o o _ - , " 1.0part
YX-4000 (manufd. by Yuka Shell Co.) _ : . 15.0 parts
Total - _ 100.0 parts

- A light exposure type thermosetting resin composition was prepared by repeating the
procedure of Example 1, except that the ingredients to be compounded were aitered to-
those mentioned above. Particle size of the composition thus obtained was 20 um or less.
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After a prelimnary bl ending, the above-nmentioned ingredients were tw ce
kneaded by wo®sm0r® a triple roll mill to obtain a photosensiPOINEP97/03141

t hernosetting resin conposition. Particle size of the conposition was 15
[err]mor less as neasured with Gindnmeté8- nanufactured by Erichsen Co. A
- sol der resist pattern was fornmed fromthe photosensitive thernosetting
resin conposition thus obtained by repeating the procedure of Exanple 1,

except thgk; 0 hdy S ; we L ae :nC

hr ough. arao 3 FHTSRBbE N Ae Ao RIgIRR cehpes st bBifedorgin A BBRer
t he coat et¢sishpatternwas formedby tepgating thecprnoeduse of Exampledt.i on t ype oven and
dried at 80C for 20 m nutes. - Conparative Exanple 2 The resin obtained in
Production Exanple 1 (unsaturated resin) 35.0 parts D pentaerythritol
hexaacr y| Hheesolder resist resin compositions obidinddi ipdhéamplesTt-10end\ComparatheExamples
acryl ate

. - . 0 parts lLrgacu 6
( manuf d. 1)'9 2('5( k| e&'l"&?)d on characteristic prop ertieg. g“lﬁa'%ﬁgﬁs af g’Bd? ﬁgﬂﬁoﬁﬁﬁ’ﬂ hone
1.0 part Tatlaeium sul fate
20.5 part Fi.pel owder ed lc . . ' .
3.0 part Séacimfrtﬁg ip%°§§6'0°"'ﬁ‘i?a§i{'f?‘ﬁ resists Asepared inSxgmples 1-10 and Comparativg) 4 ¢
Pht hal ocyexdmies¥1 e was coated up to a coating thickness of 30-40 um byothe m?tﬂoé oP&érben

Fl o en AC-300 (manufd. by Kyouei sha Yushi Co.) 1.0 par
Di cyandi aprirdiag on the whole surface of a surface-treated and patterned copper-clad laminater t

YX- 4000 f . . : t t al
100, Opar (20t Tpettnd dpRedithinalthdar was drigd far 20 minuten R o hell 3 Greuahéh «
wer e tw clypé dadmatpovérykept ah80%W. Aftérintirhatelyaontadting atnegativefilm of desired pattern
phot osensi tive thernpsetti g’%sr esin conposition. Partjcle size of the

conposi t i ¥ teresist, the resist was expaseto A liltraviolel ay having anatepsity el 2 mW/eme d

by Eri chs#a WwaveléngtRlofl865 hAsfobh paAbdd Bf 10 ¥edonds! (Al tHe RtBgrited ABSS Bffesi tive
t hernosetting resin conposition thus obtained by repeati ng the procedure of

Exanpl e 1ultravielgpirradiation feached 190 mu/ ?’Bﬁ%\ﬂ@%’é‘&ﬁé’d“’dﬁ?@"%ﬁ% Iphotometate -of a

copper t hhamaﬁmoebwog&sagamshe \Bd. Sstotaad @ggtoiﬁb%r%%aés 8513%8re made

printing and the codted nmatter was i1 ntrodu IntQ a hot alr circu
t ype overintgrigsipiecas byt iradiating theppata dosecef 750 mJd/em®, because characteristic

properties of these comparative samples could not be measured when made into test
pieces on the same dose level as above. After development for 60 seconds using a 1% by
weight aqueous solution of sodium carbonate (in some experiments, 1% KOH solution or
cyclohexanone was used as the developer), the developed test pieces were heat-cured in a

"hot air circufation type qven kept at 150°C for 60 minutes. On the samples thus obtained,
dryness to the touch after the drying treatment, photosensitivity, developability (the state of
coating film after development), adhesiveness, hardness of coating film, acid resistance,
alkali resistance, solvent resistance, plating resistance, solder resistance, K-183 ﬂl.iX
resistance, insulation resistarice, insulation resistance in a humidified atmosphere,
resolution property, water absorption rate, sensitivity, odor after exposure to light, boiling
adhesiveness, re-heating adhesiveness, standing developability and time-dependent

- change were tested and evaluated. ‘

Various properties in the following Tables 1 and 2 were tested, evaluated and judged as
described below. ' '



WO 98/ 00759

PCT/ EP97/ 9 & 98/b0759 - 3§C‘I‘IEP9§9§TWr atiyve
Exanpl e 3 The resin obtained in Production Exanple 2 (unsaturated resin)
35.0 parts Dipentaerythritol hexaacrylsde 15.0
parts Trinmethyl ol propane acryl ate 4.0
parts Irgacure 369 (manufd. by C ba Ceigy) 3.0 parts

| sopro one 1.0 part

Bari um péﬁ&ﬁ%mtsg 19.0 parts

Kl nely I Aattamm esmpadition was coated on a copper through etching circuit substrateibyféc?éﬁnt S
er osi

Pht hal d¥¥ ﬁ rfé E%tfptlej 23 acedA in a hot a?r-curculatmg type drying fumace. a@ thepar t
Fl owl erboﬁ@o%ﬁﬁn(vi&ﬂﬁeﬁ! atBo Ky froshimuiéss 'ThehOthl coating surface v ;Sushed

Di cyandi am d art
Ner ¢ aptsgppglgwpbﬁngers to examine a sticking degree, whereby the state of the coapng fijya mas
Si | ane _ 0.5 part
YX- 4006 (rranufd by Yuka Shell Co.) ©.15.0 parts Tot al

100.0 parts After a prelimnary blending, the above-nentioned ingredients

were tvg wgﬁﬁg o%&?rﬂﬁn@rﬂs‘éﬂ snfeﬂl | mll to obtain a

phot osen5| ?I ve resin conposition. Particle size of the
conposi@: Yighhelickir® @ndilngrmntlnm‘bsamotmamndmm theshrfﬁe ndmet er manuf act ur ed

{her mods Famarkanie sHUAThnd itgethafitarks fre Pheen (P o ailfbo) « he pr ocodur e of

Exanpl &:Thesutiapé ;gﬁtaﬁo[maysqg{yposmlon was coat ed onto whol e surface of a
copper through-hole printed circuited board by the nethod of screen

printing, the coated matter was introduced into a hot air circulation type
oven a@pﬁbtdg@nghv.%gfr] C for 20 mnutes, and a 1 % by wei ght sol ution of
pot assi ig droxi de was used as the devel oper. Conpar ative Exanple 4 The

resin 8 of thergoating filras aftsr iV msyqvmmwavde@h e£365pm ware irradiated

Di pent %?é%ﬁ&yeutdﬂseﬁﬂééﬁ{ﬂérﬁz 800 mJd/em? and 150 mJ/cm?2 by using the m@ % n%ar ts

Tri met hyl ol propane acrg ate rts
otometer produced y Orc Seisakusho Co. and development was carried out with a
developing solution for 60 seconds at a spray pressure of 2 kg/cm2, respectively, were

judged visually.

©: No change is observed.
O: The surface is slightly changed.
A: The surface is remarkably changed.

X: The coating is fallen.

3) Developability test

Test pieces were obtained by ii'radiating UV rays having a wavelength of 365 nm in ah
exposed dose of 150 md/cm2 by usihg the integrating photometer produced by Orc
Seisakusho Co. through a photomask, respectively. As comparative samples, test pieces
irradiated in a dose of 750 mJ/cm2 were used. The states of removin'g unexposed portions
after development was carried out with a developing solution for 20 seconds, 40 seconds
and 60 seconds at a spray pressure of 2 kg/cm?2, respectively, were judged visually.

@: The test piece is completely developed.



Lrgacure 369 (nmanufd. by G ba Cei gy) 3.0 parts

| sopropyl t WORREPEMne : PCU/ERATO318h0r i um
sul fate o : 19.0 parts WO
98/ 00759 . -45 - PCT/ EP97/ 03141
- 37 - Finely powdered talc 3.0
parts Aerosil #200 (manufd by Japan Aerosil) 1.0 part

Pht hal ocy@iHege i9 £thin undeveloped portion on the surface 0.5 part

Fl o en AC-300 émanufd bz Kyouei sha Yushi ") - 1.0 part

Di cyandi #niThere are undeveloped portions entirely on the surface. 1.0 part

Mer capt Oty '1?1%%& piece Is almost not developed. 1.0 part

Si | ane colpl e 0.5 part

YX- 4000 (rranufd by Yuka Shell Co.) 15.0 parts Tot al

100.0 pa rel.iimnary bl ending, the above-nentioned ingredients
wer e tvmci%gﬁgélg o(;{/)a s of atripleroll mll to obtain a

phot osenglest piecédmemmaiheﬂ gyﬁmmmawe@yst l'ieﬂﬁhg th:eleh@h%f 865 Al ihfam
Iess as, neasured wth G'indneter manufactured

conpositi on d 5‘%%

by Erich&8R° 9%e, &2 by uﬁﬁ'&tﬁ? PFtM?t"F%PH%tﬂ"PFQSrﬂ’?%eBWMtQ@enm tive
t her nmos eSeigak SIRSCH. m&mghsa hcswmagklfi SPichvdlpd gey e of
Exanmple 1, exgept t hat the %o tl?)n msﬂgoggﬁggﬁ%ﬁ?gﬁbﬁﬂm B%Pce of a
copper t irraslialad inp dope Pﬁ?@b"@f@%@@di%aﬂ'&sb@e@%wm ohtajned b}; carsying out

pri nti ng de{dl8pmeAt With ﬂ%trbﬁé 9ol gg%léﬂﬂg QSthgﬁ%ﬁg %?g}ggor?ds at%h{p%y ﬁrte'ts&ﬂet&f pe

oven and dri e at 80[err m nu I on of
pot assi umkgamoanditheRposteurng yaderthe d%sp@bb\@oondmansnmm:ngaommtqsle 5 The

resin obhiighsof Jis Bd%ﬂcéﬁn?ﬁﬂe@&ad?@ésectﬁs Wérs fHatde Al i 5tdtde of [ﬁallgg %QH

Di pentaerythritol hexaacr%/
Tri net hy Peelingtestusingay peihesive tape were judged visually. 4.0 parts

®: 100/1 bo, no peeling is observed. _
O: 100/100, the cross cut portions are slightly peeled off.
A: 50/100 to 90/100

X: 0/100 to 50/100

5) Pencil hardness test
The hardnesses of the same test pieces as in the adhesion property test (4) were measured
with a load of 1 kg according to the test method of JIS K5400, respectively.

6) Acid resistance test

The same test pieces as in the adhesion property test (4) were dipped in a 10 % by volume
aqueous sulfuric acid solution at 20 °C for 30 minutes and then taken out, respectively.

The states and adhesion properties of the coating films were judged and evaluated
synthetically.

©: No change is observed.

O: Slight chénge is observed.

A: Remarkable change is observed.

X: Blistering or swelling and falling of the coating film is/are observed.



I rgacure 369 (manufd. by G ba Geigy) 3.0 parts

| sopropyl wbmy'none _ : PCIVEPYIMB141 Bar i .um
sul fate ' ' ~19.0 parts Finely
powdered talc - 46 - 3.0 parts Aerosil #200
(manufd by Japan Aerosil 1.0 part Phthal ocyani ne

G een 0.5 part Flow en AC 300

( manuf d7) ali¥84i8habstestishi Co.) 1.0 part Dicyandi am de

1.0 part rcaptotriazol e ' - 1.0

part Si lActest ansievaluation were carried out in the same manner as in the acid resistance@edi (§)ar t

\Ié\gT?E{DS %g%:f Jhat the 10 % by weight aqueous sulfuric acid solution was replacgd by a 10 Jaby, 1

( manuf d welight dgkeoushsddiurhydiroxide solution. 15.0 parts Total
100.0 parts After a prelimnary bl ending, the above-nentioned ingredients
were tw ce kneaded by neans of a triple roll mll to obtain a.

phot osedy Soblveat uebistameégtl ng resin conposition. Particle size of the
conposi tion vvaf err]mor Jess as measured W th_ Gindmeter manufactured

by ErichsEst eVE fondters catried oybin the samemannienag in theAcidiesisiance dest{8)t i ve
t her Mos @kédpl BhdtaRé 10 90 BP 986lueiyuebus sﬁlmr@d%ﬁﬁsdmhohmbl&aa& b aBéteredur € of

Exanpl e 1, except that the conposition was coated onto whole Surface of a
copper through-hole printed circuited board by the nethod of screen :
printi n@) pidifig reaétadcd®st € Was introduced into a hot air circulation type
oven and dri eg at 80[err|C for 20 minutes, and cycl ohexanone was used as

the devdhggiates of tha,goating filns aftes the sares tastpieces as isthe adhesiompropedy tast on
Exarrpl e 4_) Wéf@;ﬁét k%@m SAlfidnex " ?a Pl% ihg solufidrPSrobaGIdty ChiiixeRrxggsr vl ate

15. propane ac
4, 0 par 1Uss A. )latghmtbtqutnwmﬁaﬁ °(Bylnd1mlr@al density of 1 A/dm2 for 9 minuted .t part s
precipitate gold with a thickness of 1.5 ym, respectively, were evaluated in the same

manner as in the acid resistance test.

10) Soldering resistance test

- The states of the coating films after the same test pieces as in the adhesion property test
(4) were dipped in a soldering bath at 260 °C for 10 seconds once and three times
according to the test method of JIS C6481, respectively, were evaluated in the same
manner as in the acid resistance test,

11} Strength resistance test

- The states of the coating films after the same t_est pieces as in the adhesion property test
(4) were dipped in a soldering bath at 260 °C for 10 seconds once and three times
according to the test method of JIS C6481, respectively, were evaluated in the same
manner as in the acid resistance test. As a flux to-be used, K-183 {produced by Alpha-
Metal Co.) was coated, and the same test was carried out.



| sopropyl t hi oxant hone _ 1.0 part
Bar i um sul f\4Q&8/00759 PCITRPIHEHAL

Finely powdered talc : ' 1.0 part
Pht hal ocyani ne Green - 47 - 0.5 part
Fl ow en AC-300 (manufd. by Kyoueisha Yushi Co.) 1.0 part

D cyandi am de 1.0 part .
Mer capt ot T2)6M@ésalrement of Insulation Resistance 1 0 part

Silane co

YX- 4000 (qgﬂﬂﬁfmlﬂ/f%léﬁs%‘ﬂ" Bof jPC -B-25, test pieces were piqpa@e%ﬂqzcgq the mw
100. 0 parddnaliohs asan BecAdHEsiGH FropbRY Tes4). th@coﬁ'&ﬁy% fmrtbmmgqﬂethaaroﬂh@-m s

were twi ce kneaded bé neans of a triple roll mll to obtain

phot osensPit&A08; e inglalng registance in ﬂlﬁﬁfégﬁm glate mthe mwlajmées:staneeunder

conpositi ; ey q&ﬁé

by Eri chstgﬁf ."? rf‘cfc}f d%‘rvggglgest pgfet% ern %ﬁ?o%gaﬁdg%ﬁ}a%ﬁgﬁﬁﬁﬂ%f

t her nosetihputglireescurrent npltage 160V, peried Fldags.ned by repeating the procedure of
Exanpl e 1, except that the conposition was coated onto whole surface of a

copper through hol e WD 98/ 00759 _
PCT/ EP97/ 133Méasurement of lnsulatmg Resistance in Humidified Atmosphere39 -  printed

d t , th ted matter was
Cht 1 otuc AR GO 475 ﬁmﬁs?fﬁ&%f%&és?vé%%awépfe%%r%ummmor
20 m nut espndiiBAs &Y i HRACNREIA ProPerts TEstqA). lhsuléwﬂeeaﬁnce y@ﬂ@%’al Ce

Exanpl e 7 Active energy ray-setting resin [A 0, manuf

Cheni cal |chamber gha rela¥yesiertrseatyreofi855e, aueelamiymdw of 82% and an input direct

15.0 partg opane acryl ate

4.0 parts %ég%{raggfggayrmnufd. by C ba Ceigy) 3.0
parts |sopropylthioxanthone 1%.8
part Bar 'MWelélsL?etrﬁent of Resolution Property ‘ . '

parts
Test pieces were prepared by irradiating a sample of the present invention with an

uitraviolet ray having a wavelength of 365 nm at an integrated dose of 150 mJ/cm? as
measured with an integrating photometer manufactured by Orc Seisakusho Co., through
artworks of which line/space ratio ranged from 25 um to 300 um. On the other hand, control
test pieces were prepared by irradiating comparative samples at a dose of 750 mJ/cm?.
After developing the irradiated test pieces with developing solutions for 60 seconds at a
‘spray pressure of 2 kg/t_:mz. the states of the lines remaining unerased after the
development and the spaces formed by erasion of lines were visually examined in the
exposed area.

15) Measurement of Water Absorption

Test pieces were prepared by irradiating a sample of the present mventlon with an
ultraviolet ray having a wavelength of 365 nm at an integrated dose of 150 mJ/em? as
measured with an integrating photometer manufactured by Orc Seisakusho Co., through an
art work (in case of control samples, the dose was 750 mJIcmz), developing the exposed
sample with a developing solution at a spray pressure of 2 kg/cm? for 60 seconds, and then
post-curing the developed samplé at 150°C for 60 minutes. Ceramic board was used as the
substrate in place of glass epoxy substrate (FR-4), because test pieces prepared from FR-4
gave much dispersed results. Test pieces were prepared under the same conditions as in



Finely powdered talc ' 3.0 parts

Aer osi | #&Qﬁd’,mgylfd by Japan Aer05| 1) - PeTerY0i14 i
Pht hal ocyani ne G een ' % % part
Fl o en AC-300 (manufd. by Kyoue| sha Ygyghi Co.) 1.0 part

D cyandi am de ' 1.0 part
Mer captotriazol e 1.0 part
Si | ane 0 5 part

YX- 4 Oooﬁ%r'&{fﬁrs!fn Pryp%y( gegh(g} ?n%IIC)wed to stand in an atmosphere haying g par t

Total  temperature of 85°C and a relative humidity of 90% for 120 hours, after which the cﬂa‘?@e%
parts After a prelimnary bl ending, the above-nenti oned i ngredi ents were

twce kWéEdéHsWu%H'% measgred: i ple roll nill to obtain a phot osensitive

t hernosetting resin conposition. Particle size of the conposition was 15
[err]mor | ess as neasured with Gindneter manufactured by Erichsen Co. A
sol der 1@dMeasysementof Seasitivity ned from the phot osenS| t | ve t her nosetting

th arrpl e 1,
cxcept - LrariEig hag et Wi el CRG By 08 Ry ot im k86 s
t hr oughintegrated doae emso rsk{ciny e :geasldedbwumlaa intetratifg ph?@:sfmrt?muf%tgﬂeaﬁ :Rg
clr atl on
ar e oY o SpeRtusiRice, bl HsieitbedlTh & dhyahind.sonion 1 €D scond ndera n
obt ai nespray pi%”ssdmﬁﬂzxy&n%rﬁtbmmchmataw S RAtR ﬁlhmras izudl !%éhﬁnef ' ! yI

. art
gggth th Zﬁe aDrtgudD ;?'3’ sr{gp téb manufact&regsbakgtoﬁfcf)graCo was usgdg B arts

98/ 00759 PCT/ EP97/ 03141

ot s TR oc L1 0

parts ‘Ped’t’btd&lé‘s weré ﬂrddﬁ?édw fn‘%ﬂ&hﬁﬁ SaMplesot TR PHBSert ARRNNBA Wit anQﬂ?azn ©

parts r2ay haanlgsaov%\(r)e%kgttg Io? )3(§15n ;Elmotﬂrough an artwork at an integrated dose of 150 nm/cm
as measured with an integrating photometer manufactured by Orc Seisakusho Co.,
provided that in case of control test pieces, the dose was 750 mJ/cm?. After exposure to
light, the film was stripped off, and whether or not an odor was noticed at this time was

checked. Further, after a post-cure at 150°C for 60 minutes in an oven, the oven was

arts

opened, and whether or not an odor was noticed at this time was also checked.

18) Boiling Adhesiveness Test .
The same test piece as used in the Adhesion Property test (4) was dipped in boiling water
at 100°C in a glass beaker for one hour, after which the test piece was withdrawn. Then,
checkers were cut on the test piece according to JIS 0202, a peeling test was carried out by
the use of a celldphane tape, and the state of peeling was examined visually.

©: 100/100, no peeling at all

O: 100/1 00, 'slight péeliﬁg in crcés-cut parts. -

A: 50/100 - 90/100 |

x: 0/100 - 50/100



C ay 11.0 parts

Fi nel y powaen egioa7sd c . SPOT/ER91/a3141
Pht hal ocyani ne G een : 0.5 part-

Fl owm en AC-300 (manufd. by Kyouei sha Yusd@- Co.) 1.0 part YX-4000
(rmanufd. by Yuka Shell Co.) 12.0 parts

D cyandi am de 2.0 parts

2EANZ- Cl\l&‘fggﬁxrﬂ'rﬁ%g?gg‘g%sm@espy Shi koku Kasei Kogyo Co.) 1.0 part Total

100. 0 part sensitive thernosetting resin conposition was prepared
by repeailhagamecteptpieesias used inthe Mdhesion Peopariyt Tash () wascadditipnallif eured at 0 be

ound 0 i ar i size of the
compos t 1504 I6 S ek A BB MR St a8 ding i, el Sestves,
was f or medrrieid dut by atié Uk b EalDPRERAAPS, Arid theiats of Feel%%vi&dﬂ? exfined,
phot osensitjve éfsr nosetting resin conposition obtained herein”was coated
onto whol e @ur‘p d Op:po Ee%'lﬁﬂgpﬂiﬁ'|t hrough-hol e printed circuit board by the
met hod of %Eigg@/ﬁgb%g]fggﬂgee“ng@gmg%{y&sExanpl e 9 The resin obtained in

Pr oducti on np otosénsitive prepolyner) 30.0 .parts Butyl

cel | osol ve A: 50/100 - 80/100 11.5 parts

Pent aeryt hrjt e ryl ate 5.0 parts
Hydr oxycyclxofpgi&ﬁ '%é@ﬁél ket one 3.0 parts
NN- Di et hyl am noacet ophenone 1.0 part

Barium sul fate . _ 10.0 parts
Fi nel y p8Quaiagdingfpevelopabiiity Test 4.0 parts
art

Pht hal ' t ot ; tot ; o

Fllow en AL Hfedd WS propered by sublecting a sample .8 prefiminary diying gt 8p°G loPa®o 5
( manuf d. minutés, alffowibgrthe difed gammple to stand under a yeliow lamp in a thbemBstagéd s 2PHZJ
1.0 part Tot

I _ . . ]

82.0 par ?'aa'ﬁgﬂﬁi??&é%%?ﬁﬁ%lz PH@MQ@E’IW&%"@E%“@&W Hrevohrragversait by
repeat i ngn UlRVDIRGEY HaWinG b viav@lBlgth of 368 RIk ah itbgiatidl dd28" 7966 M ferhPad e
conpounded were altered to those ] .

measured with an integrating photometer manufactured by Orc Seisakusho Co., provided

that Comparative Samples 9-11 were irradiated at a dose of 750 mJ/cm? to make test

pieces. The test pieces were developed with developing solutions for 60 seconds at a

spray pressure of 2 kg/cm?, after which the state of elimination of the unexposed area was

visually examined.
©: Completely developed
O: A thin undeveloped film left on surfacé
A: Undeveloped matter left on the whole

x: Scarcely developed

21) Time-dependent Change

A resist having passed one month after prepai'ation of ink was used. Test pieces were
prepared by irradiating the resist samples through an artwork with an ultraviolet ray having a
wavelength of 365 nm at an integrated dose of 150 mJ/cm” as measured with an integrating
photometer manufactured by Orc Seisakusho Co., provided that Comparative samples 9-11
were irradiated at a dose of 750 mJ/cm? to make test pieces. After development with a
developing solution for 60 seconds at a spray pressure of 2 kg/cm?, the state of elimination
of the unexposed area was visually examined. |



- 41 - ment i oned above. Particle size of the conposition thus obtained
was 25 [ gph 9| €5S. A solder resist pattern was forned pyrgpemsidng the
procedure 0 anple 1, except that the photosensitive thernosetting resin
conposi ti on obtai ned herein was coat edggnt o whol e surface of a copper

t hrough-hol e printed circuit board by the nethod of screen printing.
Conpar ati ve Exanple 10 The resin obtained in Production Exanple 7

100 par (0 COTpBITLENIRA of hekancryiate

3.0 partsO: Mt hnﬁwmﬁe,ddmln léftﬁﬁéul*féﬁe?
3.0 parts Benzi |l dineth

|
3.0 partsA Ugdrveipped H‘?F‘ %’Pﬁ&&é&? whanone
1.
1050pg;£ts %%cuwp#%s Stlica

15 0 parts Pht hal ocyani ne G een :
0. Fl ow AC- fd. b i sha Yus
1 par‘{D" thq@ag{mgg th %né rra i S t(béwegoé\e I@Z;pg%ﬁagsntlvitycgevelmpablIlty (state

15. 0 pagfidoatind ity afteh db%l@ﬁment), adhesiveness after final cure, hardness of coatmgofllm
2.0 parts 2PAVMHZ (curing agent manufd. by Shi koku' Kasei

0.5 pardcid regigtance, alkali resis nce, solvent resistance, plating resistance, solder resmtance,

100. 0 neydsnuk Jes&mncsxln&aaf& iengankaqmaﬁaﬁ ﬁe@ﬁi& i hGRIGH 'a&ﬂnﬁgpﬁ(@é

prepared by repeating t procedure of anpl e except t
i ngr edi fGﬁ?"éW’bpmeﬂWﬂmmﬁﬁ sensitivity codar adler mumedghb boiling

Parti cl gyneki@neds, tr@-ﬁe \elsivefieds Hhd éi?ﬁ&h&@gv ?lﬁlg[v?ér %e%l% ghesﬁ'le Usi ng

the |ight exposure ty ernosetting resin corrp al ned here€in,
sol der ree@!%are@tmrearrzed& TablerieandsTabie Be Siamparative We@laﬂd wyire @xposside 1,
at a dose of 750 mJ/cm?, because the resist surface of these samples underwent a change

and properties thereof could not be compared when the dose was 150 mJ/cm®.



42 - Conpar ati ve Exanpl e 12 The resin obtained in Production Exanple 1
(unsaturat eosuigonse 30.0 parts The resin obtained in Pr oduct?@@w&g&le 6 -
(phot osensitive prepolyner) 10.0 parts Di pentaerythritol hexaacryl ate
13.0 parts Tri et hyl ol propane acryl at e51-

4.0 parts | rgacure 369 (manufd. by C ba Geigy)

3.0 parts | sopr opyl t hi oxant hone

1.0 part paRR@riumsul fate

17.5 parts Finely powdered talc

3.0 parts——AeF-ee-r-l-—#%ee—(ﬁ‘a-nuhh——by—d-a-pa-n-ﬁa osT 1)

1:0 part PeFRFMR8cyani ne green

0.5 part Fl o en AC- 300 imamifd Ry Kyguel sha Ygshi £0.) g 9 10
part D cyandi am de : ;
part YXpdfaQs (v3Redtel. bYW Yuk® Sheld Co) © o o o A O
15.0 parts Tot al

100. 0 par teovasbagibivisxposure type thernosetting resin corrp05|t|on was
prepared by rsepemm‘ng the%rocédureﬁof I§<arrp|0e 1Aexcr¢) A

=
oo

i ngredi ents %98 ’b@ nmpounded \A/E%]e a ter%ﬂ i ongd abgve
Particle si Z8°dM/FRe conposi tioh thus obtai ned was 20 err m or_ | ess.

WO 98/ 007 33ve10pability _
PCT/ EP97/ 0314} geconds o ® A o (o] ® - 48 - AUsing
the |ight exgosascendsype th@rnos@tti @y re®in cmmpool ti cm ob®ai ne® her@in, a
sol der resi st90pescoadmn was ®or ne® by @ epet i nd®t he®pr oc®dur @ of BamfPe 1,

Adhesiveness ()] (1) o ()] )] 1] © 1) )] o
Pencil hardness 6H (3:1 6H 6H 6H (3 68 6H (3 : 9 6H
Acid resistance [ 0] (o) O © o ® )] @ O O
Alkali resistance o o] O )] (o] o 1)} (] (o] 0
Solvent resistance © L) @ @ o] @ @ L) ® 0]
Plating resistance [ )] o] ()] o ()] © () - ® o] (]
Solder resistance ()} (o} (o] o . © o ] (0] o) (o]
K183 flux © ()] o [0} Q@ o () o© o O
resistance _
Insulation 7E6 5ES 486 8E6 BE6 4E6 8E6 8ES 6ES 4E6
resistance ()
Resistance in BE3 986 7E3 B8R3 8E3 BE3 8E3 8E3 882 723
humidified
atmosphere (1) :
Regolution (um) 25 50 50 25 25 25 25 25 50 50
Watex abso:ptio_n 0.08 0.09 0.20 0.08 0.09 0.18 0.08 .08 0.09 0.18
(%)
Sengitivity (steps) 10 L] 9 11 10 9 9 11 10 9
‘odor after exposure O )] o © ()] (0] L) (0] o @
Boiling (1) (] (o] ()] ] o L] ® )] (o)
adhesiveness
Re-heating @ (] o [ ) @ o - ® ) () (0]
adhesiveness
Standing : © (o] (o] ()] @ ()] L] @ (o] (o]
developability
Time-dependent (] ()] o L) ()] L] (] )] @ ()

ghange




The sol der resist resin conpositions obtained in Exanples 1-10 and

Conpar at g gpl es 1-12 were exam ned on characteristic yropeynwees. The
results are shown in Table 1 and Table 2. Each of the photosensitive sol der
resists prepared in Exanples 1-10 and ggpnparative Exanples 1-12 was coated
up to a coating thickness of 30-40 [err]m by the nethod of screen printing
on the whole surface of a surface-treated and patterned copper-cl ad
Iam-natﬁbp‘ogrd. Then, the coated | am nate board was dried for 20 mnutes in
a hot air_circulation type drying oven kept at 80[err]C After intimately
cont actdebfbraadt@gat i ve fil m of desednpezdtatvd @kmmpaat h the resist, the resist
was exposed to an ultrawioletray having-an intensity of 25 mWcnferr] at a
wavel engt h of 365 nm far a2per3od ©f 1D seconds, @ntilP th#intlegrigted dose
of- t he wrtravrotet—TrradratTom reacied 150 renferr—es—easured-wi t h

i nt egr REreege girot Bt er BBt acur & byCPor @ sePsak®shd® Co.© prévi d®d t hat
Conpar a‘;h%y &g O- 11 Were nade rnto test preces py rrraarating them at
a dose o0 :%55'} iciferp], dpecayse ghargctegispic propertigs of, these

conpar ati yf saud es cogl d gnot e npasiy ed ghep nege i@t o fest ,pieges on the
sane doseidoeMFlen®lSs aboge. ghft e degel apneng f@ 69 segonds usikng @ 1% by
wei ght ;agueous sol ution.of sodiumcarhaonate (in soge experinents. 1% KOH
sol ut i eevelopepidlahexanone was used as the devel oper), .the devel oped test

pi eces wer¥® #msgpdcured® n @ hoP ai P cidculati o t¥pe dverx keptd at ®50[err] C
for 60 m rfdteesomdn { he®saP| es®t hu$ obPai $ed, %ryﬁessqo he goucﬂ’ after
the dryi ng’ot'F'é’ﬁﬁfent, gnot senfi ti I ty, devel opab Iit)’”(t e sPat e®f

coati nQafddifaakler devgl opirentg, aghesigvengss, ghaiginesg of, cogiing, film

aci d r aehéiiakux@nesadl kal kur @6i Se@NCesn SOdwverds resiSleANCer Pét | g I ggi st ance,
sol der acesirediabasse K- 183 fd ux @esi®t ange, @nsubpat ien resi af ange, iAsul ation
resi st ane@ii sesdstrnes di @ eds at sph@re, ar eswl uteon @ropertys wat er a '
absor ptsobvent ategistasesi O vi®y, ©@dordafte® e®pos@e ®o |aghto ba | i

adhesi \Famdog reststipped | By aAlhe®P ven®ss, @t a®di n@ d@vel opabiditycand -

ti me- dégddngcrnsierdite Per LtesPed $hd Ral Pate® ®varPousrdPertPes in
the fo8iiE Tabl es 1%ndP2 wWBre Cest B, Bval Bt B anl j utiged as Yescri bed

bel OW. gnguiation 98hRP7387 86 6E5 SE7 6E7 4E7 627 3E6 SES 4Eé TEE
PCT/ EP97/ £3idthace (Q) : - 44 -
Resistance in SE3 9E3 8E3 9E2 8E3 5E3 9B3 5E3 4E2 5E1 2E1 8E3
humidified .
atmosphere (0))
Resolution (jm) 25 a5 75 50 75 100 25 100 100 150 200 25
Water absorption 0.05 0.06 0.05 0.10 0.20 0.07 0.05 0.08 0.5 1.0 2.0 0.08
(%)
SQna_iciv.{ty {steps) 10 10 10 S S - B 11 8 5 3 3 10
Odor after exposure @ - @ @ @ (1] Q @ x b e x @
Boiling ) b S X X X b4 X X x X X X b
adhesiveness
Re-heating x X X x X x x X A A X
adhesiveness
Standing X x X x X x x x (o] A x
dmlopability :
PTime-dependent X x x x x x x X (o) O

change




1) Dry tackiness After the conposition was coated on a copper through
et chi ng ci WsP8/0038hst rate by screen printing, the substrat eml’%?"&g@d in
.a hot air-circulating type drying furnac and the conposition was dried
at 80 C for 20 mnutes. Then, the coati ngaéurface was pushed strongly with
fingers to exam ne a sticking degree, whereby the state of the coating film
was | udged. [err]: Neither sticking nor fingerprint mark i s observed.

O Sli ght Irsthecitiovg Tablesf1i argb2,(E1 tot 7 obinkulativreresistancecnmdaesistancs underce.

:  Remar kabl i cKi d fj ' ks, b d h
o Rt 4 B RoBOf GBI B OE Koo R £ B e
The st at egq,H5, EHocambEY repgedant X8104f % $08,L0 0% x 1000w 1ol Tax wolRhehgtib1f 365 nm

were irradiated  in exposed doses of 50 ml/gnierr], 100 m)/cnferr] and 150
ml/ cni er r'Espsetyelyn dror ﬁga'F‘H‘P %ﬁﬂﬁﬁse’ﬁ@f‘o‘rpgg&r OG]PB RXPRSuUrgeans; tial usho

Co. and d@/oglié)ggﬁé}gtemeg‘agmhﬁgfgggeﬁ\égﬁgheqexggglﬁje.opi ng solution for 60

seconds a ray pressure err], respectively, were judged
visual ly. [err]: No change is observed. O The surface is slightly

changed. Lerrl.: ' - I coati.ng.l

ol on. T bhgtogclamaanRt el oot S corRRRR o 188 orba8 BPRPH A1 a0 ng

LJV rays t'?ﬁstagdi?gwmxed.almngwhthtefgeﬂé‘él pmbgiesrrequlmdaﬂd sblnms _ rﬁéistlhE&bcl':?H fzihdtiﬁgr]h
usin he in rati.n ot onet er pduce .Cc_Sei sgkusho ..[hrou

Y ohot o RratEaiEe, g PRERCRTEHE, HEkRrss Fheli-ectig RGPSy IaveIopARUl, o ol

i n a dosehefmoSeltingidropérty, pbt lite) shelfdifs] soltee resistanse, 8bivertTesisRasics| theRAcHd

portions after devgl ogment was carried qut with a devel opi ng sol ution for

20 second§SISIAFCARUIFONARPUY, electsicalingylating.property, resistanee tor electalyticn] err 1 |
respect i i@rbosioneRciridaigepeatties/m Rumidified atmosphers, plating resistancs, boiling

adhesiveness, re-heating adhesiveness, standing developability, adhesive property to
rustproofed substrate, etc. Further, the composition of the present invention can be
developed with dilute alkali solutions and weakly atkaline solutions and is odorless, so that
the composition of the invention is excellent from the viewpoint of environmental protection.



[err]: The test piece is conpletely devel oped. WO 98/ 00759

PCT/ EP97/ 759 , . _pcrEboma O
There is ‘a thin undevel oped portion on the surface. [err]: There are
undevel oped portions entirely on the sug4 ace. X: The test piece is al nost
not devel oped. 4) Adhesi est pieces were obtained by

i rradiating W rays having a nmin an exposed dose of
150 my/ err] by using the | 3%@ ﬁﬁ.ﬂj u ter produced by Oc
Sei sakus a{ﬁ.cl?%ﬁﬁéh a phot , [ y. As conparative sanpl es,

test pieces irradiated in a dose of 750 mJ/cnferr] were used. Test pieces
wer e obtai ned by carrying out devel opnent wth the respective devel opi ng
sol ut i on's A Rhotepplypenzable therposaiting resincompasition comprigi®den{ err] and t hen
post curi ' baid ; i ea t est met hod
of JIS S%gotza,qﬁ'c ni'artce@ra 2???%%2&@&?@%‘?2@%&@gﬁggtﬁggtdsétég%@? of peeling

af ter a prepawmentP)t est using an adhesive tape were judged visually.

[err]: ]@ /]é)&lu#?\? peeling is observed. O 100/100, the cross cut portions
are slightly peeléd off. [err]: 50/100 to 90/100 X: 0/100 to 50/100 5)
Penci | H&)dreephotopalymetizatioarinitiatoses of the sane test pieces as in the

adhesi onpRr Opert baRbsibrmplEhity S5aR e

(E) an epoxy group-containing compound,

whersin said active energy ray-setting resin (a) is selected from the group consisting of (i)
an unsaturated resin (a-1) obtained by reacting an unsaturated monobasic acid copolymer
resin with a cycloaliphatic epoxy group-containing unsaturated compound and (ii) an
unsaturated resin (a-2) obtained by reacting a cycloaliphatic epoxy group-containing
copolymer resin with an acid group-containing unsaturated compound;

said photosensitive prepolymer (b) is selected from the group consisting of (i) a prepolymer
(b-1) obtained by esterifying a novolak type epoxy compound with an a,p-unsaturated
carboxylic acid to form a total epoxy groups-esterified product, followed by reacting the total
epoxy groups-esterified product thus obtained with a saturated of unsaturated polybasic
acid anhydride, (i) a prepolymer (b-2) obtained by esterifying a novolak type epoxy
compound with an o, B-unsaturated carboxylic acid to form a partial epoxy groups-esterified
product, followed by reacting the partial epoxy groups-esterified product thus obtained with
a saturated or unsaturated polybasic acid anhydride, and (jii) a prepolymer (b-3) obtained
by reacting a diisocyanate with a (meth)acrylate having one hydroxyl group in one molecule
to obtain a reaction product, followed by reactin'g'the reaction product obtained above with
the secondary hydroxy groups of the above-mentioned total epoxy groups-esterified product -
to obtain a reaction product, and then reacting the reaction product thus obtained with a
saturated or.unsatura'ted- polybasic acid anhydride; N

and the ingredients (a) and (b) are compouhded ata compodnding ratio of 5-100 parts by
weight of (b) per 100 parts by weight of (a). '

2. The photopolymerizabie thermosetting resin composition claimed in Claim 1 ‘which
comprises 30-70 parts by 'weight of ingredient (A), 5-50 parts by weight of ingredient (B), 3-

'THIS SHEET HAS BEEN " This Sheet Has Been Replaced
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with a load of 1 kg according to the test method of JI'S K5400,
respecti vel WO 98/08359Aci d resi stance test The.sane test pieces PAI/ERITNIG .
adhesi on property test (4) were dipped in a 10 % by vol ume aqueous sul furic
acid solution at 20 [err]C for 30 m nute85and then takenm""mngmﬂ”mly.
The states and adhesion properties of the coating fil ns _ _
eval uated synthetically. [err]: No change is observed. 04 S‘i i ght "chénge is
obser ved. 2¢ partd b;{]ﬂelm beiRpRJFEM(OL 0. B7 PaAS 'by%oilgﬁfbf ﬁig&édi&m%'(gg?m 53088dris"g

and falling of the coating filmis/are observed. 00759

PCT/ EP97/ waight of ingredient {E). - 46 - 7)
Al kali resistance test A test and evaluation were carried out in the. sane
manner as_in the acid resistance test (6) except that th-? 10_%by wei ght
aqueous sl Fherphetendlymerizabls tharmessttingresinadmposition @laimbg indiaghtl, wherinian

di h ' e . _ ' n t t ., and
Z\C/)a: ﬂth 1 g%ﬁ@é?gszgzﬁ%y-tggﬁggtmﬁlﬁ}?ﬁ%&g‘ n %ﬁﬁ ké'ﬁ‘gé’zs?{?gf’ ﬁ@%@?‘@g Besi stance
test (6) compgunded adthizhphat@seristiive pospolymeribp hating ah boidivalurcofdis P80UIgon Was
repl aced et one. 9) Plating resistance test The states of the coating

films after tTe same test pieces as in the adhesion property test (4) were
pl ated by using "Autronex " (a plating solution produced by Cellul ex[err]

' i qui C and current densit
g?' 1' 2/ grﬁSéIA )ph?)hp%g}rﬁqqﬁ'&g@tstﬁ? e<§sae Ll!lrgeregi];'l o%%p[og{hut cla%rr\]ed i% Claim 1, wherein sai

diluent (B} is at least one photopolymerizable vinyl monomer selected from the group

consisting of hydroxyalkyl (meth)acrylates, mono- or di-(meth)acrylates of glycols,
acrylamido acid, aminoalkyl (meth)acrylates, poly(meth)acrylates of polyhydric alcohols,
polyhydric alcohol-ethylene oxide adducts or polyhydric alcohol-propylene oxide adducts,
(meth)acrylates of phenols, phenol-ethylene oxide adducts or phenol-propylene oxide_
adducts, (meth)acrylates of glycidyl ethers, and melamine {meth)acrylate.

5. The photopolymerizable thermosetting resin composition claimed in Claim 1, wherein said
diluent (B) is at least one organic solvent selected from the group consisting of ketones,
aromatic hydrocarbons, glycol ethers, esters, alcohols, aliphatic hydrocarbons and
petroleum solvents.

6. The photomlymeﬁzéble thermosetting resin composition claimed in Claim 1, wherein the
amount of said diluent (B) is 20 to 300 parts by weight per 100 parts by weight of said
mixture (A) consisting of active energy ray-setting resin (a) and photosensitive prepolymer

(b).

7. The photopolymerizable thermosetting resin composition claimed in Claim 1, wherein the
amount of said photopolymerization initiator (C) is 0.2 to 30 parts by weight per 100 parts by
weight of said mixture (A) consisting of active energy ray-setting resin (a) and
photosenéitive prepolymer (b)..

8. The photopolymerizable thermosetting resin composition claimed in Claim 1, wherein said
setting adhesion-imparting agent (D) is selected from the group consisting of imidazole
derivatives, triazole derivatives, tetrazole derivatives, guanamines, polyamines, organic acid



precipitate gol d with ﬁum m E“II Hﬂjﬂlﬁ [err]m respectively, were .
eval uat eqvb g Same cid resistance tes} IEP%
Sol deri ng reéesi stance test The stat es of the coating filns aﬂ.er e same’

test pieces as in the adhesion properiggiest (4) were dipped in a soldering

bath at 260 [err]C for 10 seconds once and three tinmes according to the
test method of JI'S (6481, respectively, were evaluated in the same manner

: t t Th t at
of t ne Salls feebot; SRl AR iEteot, orbed aXpngy. Boloh G866, SB5e REGRRLINGS. or opert
t est ( phosghomiuih spits] quatemay latenonigmizaits, pﬁlyb%@ﬁ defd anHydfidés, pRodastibale once

h h f JI'S 6481, t |
werc. o PR EaToR SRSl eharmapioRe fevandsiend FodieRance oot As o flux

to be used, K-183 (produced by Al pha- Metal Co.) was coated, and the sane

WD 98/ 00759
}38?-} E\g%?}'ﬁ E;gtopolymenzable thermosetting res?n composition claimed in Claim 1, wherein said)

Measur @EBR} corhpoulfd () is ane&%nateaagfreswséwc@d ﬁeﬂhna gtlongﬁ%&ern B of

| PC-B-2 test &Peces wer e prepared under the sane S in the

Adhesi &isabepals typerpoxy resin, q@m Phthalage resin, ﬂwearmglmpmctesm bigenol
SH 840 ation
esi st PSRy pebih TlegHent: b oAk frolh, lefaookly¥iehod @idty PR BSaHelBHAC, o e
25- 65ClyRecapaxyvesin midaegenatahBisphanoliA type epaxydesincBisphesiol gypel?E:y per |h od 7
d sphere
el g Sesit Broffiased 8BRondta DS Hhdty Bl FOLIMAYEE blin ME hisplend'ay . b
under nReolgiahype epoxy resin, chelate type epoxy resin, glyoxal type epoxy resin, amino group-

containing epoxy resin, rubber-modified epoxy resin, dicyclopentadiene phenolic epoxy

resin, silicone-modified epoxy resin, and e-caprolactone-modified epoxy resin.

10. The photopolymerizable thermosetting resin composition claimed in Claim 1, wherein
the compounding ratio of the epoxy compound (E) to the mixture (A) consisting of active
energy ray-setting resin (a) and photosensitive prepolymer (b) is 50 to 95 : 50 to 5 by
weight. |

11. The photopolymerizable thermosetting resin composition claimed in Claim 1 which
contains an inorganic filler.

12. The photopolymerizable thermosetting resin composition claimed in Claim 1 which
contains at least one additive selected from the group consisting of colorant, thermal
polymerization inhibitor, thickener, antifoaming agent and leveling agent.

13. The photopolymerizable thermosetting resin composition claimed in Claim 1, which is
used as a solder resist.

14. A method for forming a solder resist which comprises coating a printed circuit board with
the photopolymerizable thermosetting resin composition claimed in Claim 1, preliminarily
drying the coated printed circuit board, selectively exposing the coated printed circuit board
to an active energy ray through an art work to carry out a photopolymerization, developing
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conditions as in the Adhesion Property Test (4). Insulation resistance was

measur ed | Ryg9gphober at a rel ative tenperature of -85[err] CPCA/EPSVOAIAY e
Rhum dity of .92% and an input direct current voltage of 50V. 1

4
Measur ement of Resolution Property TestSpreces were ’prﬂl
irradiating a sanple of the present invention with an ,* mmﬂ"lmmum,
havi ng a wavel ength of 365 nmat an integrated dose of I50°‘mltcnfer¥] *as
measur ed Y £eh Wi a}ayispmﬁ id (EPfOHh ArelisEplathiin Arid thEh Pkt e CO- -
t hr ough eg@y&&ﬁﬁ%é of \Aﬁ%ﬁrﬁgﬁjne pacecﬁrr atio rangeﬁ--'igar om 25 [errrmto 300
[err] m Gesishpaiterhde curerthe patiemvtbermallyst pi eces were prepared by
I rradi ati ng conparative sanples at a dose of 750 ml/cnjerr]. After

devel oping the irradi ated test pieces with devel oping solutions for 60
seconds at5.&hegpetivpdfordonning acfolder kesistrpfatterr clainted in iClains14 whenainisaide s

i ni t . b '
of 1 mes AEPIRE 174 bt uf Mot S8l itorh i 406 Sonalil. Y, SO0 o
Wt er AbWdﬁﬂeﬁﬁnor@&%leﬂé,aeﬂambﬂwbemmlb&ﬁ/l bytlasoive dbutyli dagpitol, propyieneof t he
B nt egrdves messenal sier 1RGNS Apsiats. BiRpadel BailenR dveol Mdiratens, |
phot onet eichiBRIEtIAAENE, PRoditied¥ienISRItIENe! & @e@-somﬁbhw?&aeauquramés (in

case of control sanples, the dose was 750 mJ/cni err% devel opi ng the
exposed aqHeeus spjutian of sedivmdlydrryide, agUeRYS %"_‘tﬁ’"s%s Jiupy earhenate giqusous
kg/ cni er rdotfitin Q)Q'iﬁé‘sﬁﬂﬁi 2arbdRfhel BqibouB BRlutioH of BEdilDHOSPRAE PRTLicoaERbRItiSN

i
150[err] C for 60 mnutes. Ceramc board was used as the substrate in place
of gl ass @fEedium silisateateueoursgiutiop etammonia-and aquaces splutipa okan AMIRE. FR- 4
gave nuch dispersed results. Test pieces were prepdred under the sane

conditions as in WO 98/ 00759
PCT/ EP97/ 18 e method for forming a solder resist pattern claimed in Claim 14, whichug@mprises he

Adhesi on' BL.GRET! ok i loaS with h BB bpoRmdrEhetheribsBHAD H8LIE EmpAYAHbR

the method of screen printing, curtain coating, roll coating, spray coating or the like.
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" .tenperature of 85[err]C and a relative humdity of 90% for 120 hours, after.
‘which the change in water absorption was neasured.  16) N@asUrenent of -

. Sensitivity A sanple was irradiated with an ultraviolet ray having'a ﬁ

wavel ength of 365 nmat an integrated dose of 150 mJ/cnferr] as measured

with an integrating photoneter nanufactured by O c Seisakusho Co., .and

devel oped in a devel opi ng solution for 60 seconds under a spray pressure of
2 kg/c rr f ich the state of coati m was VI ual | m ned.

s o e Riect ok Peritperbis Bt RIF BRr FOHnG ety Be Dol RERbGRE 4THe 17

- I\/Easurermé&ermfnvsﬁt@rs Haaetfomcemamwmermeﬁemdu&;edaruoedlcaﬁ b8@onaaBy asingf t he

t t travi ol et avi n avvavelenth of 365 . nm
P ough aAncRaT R EablE 4R Srinseld e aeeeg%tronl\@mgmacrﬁr@ew sdieueRtan vt h
an int e&fcﬁ\tlé &ﬁbr@iﬂf&yoé&ﬁr@ re@iﬁﬂﬂ)‘é\fdéﬂbl@&o@hs@@ ?f? ik dvihg arPddiyidlgsl t hat
C

h Af t
Lo T gntol 49ri80ma koHS Wik eih said ieavedient @ mémérnserurargé ééﬂ@duob%;ae%ﬁ@??ﬂéﬁ
at this rpadi@ %%rﬁb@%?@d‘mdﬁ@bégi@écld%é&ymé‘r reentw.ﬁw @cwan&r@mc%fpbkﬁgioab 60

mnutes in an oven; the oven was oEene her’ or not an odor was

not i ced cantaininguRsaraipd.comnoynd Aedikan Unsat‘i@ edEEGF'F‘l(ﬁ'&) pbtaied pyreagting@st The |

sane t es:ycraar%eneé ou;rlcémmﬁ\gfteéusvnePrééwntrVaﬁ 884 ﬁédhb é%?anﬂh@ped in
boi i ng water. at in a glass beaker for one hour, after—which the

test pi é@éa%emrnm% anerﬁeﬁ mgs%errtéb)s's@ekeeteéaronbrlrletqrem eansisynget() a
accor di egeddwrﬁéﬁbﬂ%&au?ed&ﬁﬁéétér ihg8 hoVelak egsﬂ,a% amdtm.l ﬁ&‘aof a

cel | ophane t'ape, and the state of peeling xam ned Vi sua [err]:
100/ 100 unsatursted cargoxtlic akid to fortx a totd) /epOxXy, gmhpsgbstepfmzl prnguct,rfothawm:lsby:ut parts -

[err]: ??%ci;ﬁg 1he ot ]eggxy groffps Qét(]zﬁ’fpedE'&'édt?cQ thus obtalnedlw tl'? §’s8f&?§3d or

PCT/ EP9
unsaturated polybasrc acid anhydride, (ii) a prepolymer (b- 2) obtained by estenfyrng a

novolak type epoxy compound with an a,B- unsaturated carboxylic acid to form a partial

epoXxy groups- -esterified product, followed by reacting the partial epoxy groups-estenfled )
product thus obtained with a saturated or unsaturated polybasic acid anhydnde and (iii) a
prepolymer (b-3) obtained by reacting a dnsocyanate with a (meth)acrylate having one " .
hydroxyl group in one molecule to form a reaction product, followed by reacting the reactron
product thus obtained with the secondary hydroxyl groups of the above-mentioned total
epoxy groups-esterified product to form a reaction product, and then reacting the reaction
product thus obtained with a saturared_ or unsaturated polybasic acid anhydride; and the
ingredients (a) and (b) are compounded together ata co_mpounding ratio of 5-'1'00 parts by
ks weight of (b) per 100 parts by weight of (a). Based on this finding, the present invention has

been accomplished.

-Thus the photopolymenzable thermosettlng resin composition of the present comprises
(A) amixture of an active energy ray-setting resin (a) anda photosensrtlve '
prepolymer (b) having an acid value of 40-160 mg KOH/g,
(B) a dlluent ' - '
{C) a photopolymenzatron initiator,
(D) a setting adhesron -imparting agent and
(E)' an epoxy group-containing compound,
wherein said active energy ray-setting resin (a) is selected'from the group consisting of (i) an

an unsaturated monobasic acid copolymer resin

unsaturated resin (a-1) obtained'_by reactin
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T-.49 -7 19) Re-heating Adhesi veness Test The sane test piece as used in
t he Adhesion Property Test (4) was additionally cured at .1:50{err{C-for 3.
. hours, after which checkers were cut according to JI'S 0202, peefing test -’
was: carried out by the use of cellophgne tape, and the state of peeling
was visually exam ned.. ~ [err]: 100/ 00, no peeling at all (O
100/:100, slight peeling in cross-cut parts [err]: 50/100 - 90/100

x: 0/100 - 50/100 20) ‘Standi ng Developability Test A test piece was

pr epar ewithya ayalopkipttatin gpaxysginph-sonteiningpmshtuitad compoyndandhii) @0 esatratetior 40 -
t

L0t 5 o 81 B 1 O e G RS AR ol by,

t he sanphacurgroumhorawnmltumaﬂuraﬁﬁd porapounidi r avi ol et ray having a wavel ength

It ogr aERHa s RSeh AR SImPEF seirtidh B0 HE Fol B RSHE Y (T sVl o

Conpar a(b- V)eotﬁalrrpdi by eStetiflingea aovoialaglpeemkyadomodm wnbfanwmunsutorefedr r] to
make test pieces, The test pieces were devel oped with devel opi ng sol utions

for. 60 subands agid g iap) %@tﬂre&%h Q@UB‘F‘eétefdfj?‘%WP@PQt] follgwed:py tascting thadotat at e

of eli rrbpaé dg:rau;sa‘ eét&ﬁle'drlﬁéfcﬂlﬂﬁ eflisBbRInSMAFit A §a'lﬁraté/d SK@H@aﬂﬁQted po Ty[aﬁslé heid”
Conpl et e vel| oped A thin undevel oped filmleft on surface

Corr] - Bbusligeolich piamobyEter (el OBANER Y eRlsHBNG a R@V%atweepwﬂéapmmped 21)
Ti me- deRARGA R Chasiafiish a0 ic AN Karh Ayl 8p6ry 0kt SLioRfedirBRRI . | o1 Of

I nk was used. Test pieces were prepared by 1rr resi st sanpl es
throughfoélqwad by\mactmgthe m:allepow/groum-estayﬂd@pmd@tmuﬂaobeamecgwm af 365 nm at

af inte r
phot omagéer TENUT ACE gjrraetéé% %& gpépﬂdﬁ'l&eﬁﬂ"ﬁ%%é‘ﬂ%@& ‘th?n“%) %#& ive
~ sanpl esregcetirig asdiisocyanate Mﬂth@d(rrt&th)mrdtn@hm}ﬁng?&r(e iyt axy] group it onermlolecmesot
pi eces. ' .Seco at a
ooy PR LI bl 8y (RGPS Epch il i Bl
_ secondary hydroxy groups of the above-mentioned total epoxy groups—estenf ied product to
obtain a reaction product, and then reacting the reaction product thus obtained with a
saturated or unsaturated polybasic aC|d anhydnde ' | '
and the lngredlents (a) and (b) are compounded ata compoundmg ratlo of 5-100 parts by
weight of (b) per 100 parts by weight of(a.

The preferred formulation ratio of the res'pe.ctive components is 30 t0 70, in p'articular 40 to
‘60 parts by weight of (A), 510 50 parts by Weight' of (B), 0.5 to 20, in particular 3 to 10, parts

| by weight of (C), 0.01 to-10, in partlcular 0.1 to 7 parts by welght of (D) and 5 to 50, in
partlcular 10 t0.30, parts by welght of (E)

The present invention also relates to the above photopolymenzable thermosettmg resin
. compositions which are used asa solder resist. ' ' '

Further, the present invention -also'relates to a process for form'ing a solder resist pattern, -
which comprises coating a printed: circuit board with the above photopo_lymerizable .
thermosetting resin composition, preliminarily drying the coated printed circuit board,
selectively exposing the coated printed circuit board ihrough a photornask to an active
-energy ray to effect photopolymerlzatlon developlng the unexposed area with a developlng

lquId to form a resist pattern and then - REPLACEMEIRT Uhix =21
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" _of the unexposed area was visual I y: exam ned = - WD 98/ 00759

PCT/ EP97/ 03141 50 -t " Do

.Jerr]: Completely devel oped O A th| n undevel oped f| I m I eft on surface '
[err]: Undevel oped matter lLeft on the \QEOI e Scarcely devel oped n -
t he sanpl es thus obtai.ned, dryness to the touch phot osensitivity,

devel opability (state of coating filmafter devel opnent), adheS| veness
after final cure, hardness of coating film acid resistance,

resi st amydieating toet tordls PG« Alext theol Bydray sregp SfldiMalent @‘éﬂ‘%lﬁ@'uﬂ%‘s\?'%ﬁ "&ﬁ@téd K183
Flux resiiples Frﬁx? bﬂéyéﬁ,ldraahtﬁa%'a%rdmgdndéﬂswéahflanofraﬁﬁacﬂ ridé alidust g fi ed

at nosphere, resolution property, wate bsorption rate, sen ItIVIty odor

“after eilpﬁ)Bf@déCttR@ma"gﬁ*ﬁte”fb@ﬁ’ by Agrvhgiagid pfiba aouolak ypﬁ@apmgﬁsmﬁe/mm and
st andi ng.fe\R 58 R EbL/aliN AWSrSarfy &divat §ds oblhdgesul t's are summarized in .
‘Table 1 ang Tabl egﬂ&b 80rr€ar gai ve Sanpl egog 11 were exposed at .a dose of 750
ml/cnferr], because the resist surface of these sanples underwent a change
and properties thereof could not be conpared mhen the dose was 150

ml/cnjerr]. WO 98/ 00759 A _ : '
PCT/ EP97/ 03141 _ o o _ ' ~ -51 -
 Example 1 ' _
,The resin obtained in Production Example 1 (unsaturated resm) : 30._0 parts
The resin obtained in Productlon Example 6 (photosensitive prepolymer): 10.0 parts
Dipentaerythritol hexaacrylate o L 13.0 parts
Trimethylolpropane acrylate : ' | 4.0 parts
Irgacure 369 (manufd. by Ciba Geigy Co.) - L Ny o 3.0 parts
Isopropyithioxanthone o o : 1.0 paﬁ
Barium sulfate S - ' ~ 16.0parts
Finely powdered talc S o : 3.0 parts
" Aerosil #200 (manufd. by Japan Aerosil) _ - ' : - 1.0 part

Phthalocyanine Green o - . . 0.5part

REPLACEMENT SHEET
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"_Table 1 . Performance Lo Exarrple

1 2 3 4 5 6 j .. 8. 9 .10 Dryness to

. touch [err] O - Jerr] [ rr © [err] [err] ' [err]
[err] [err] [err] Photosensrtlg gty 50 mi/cnferr] '
[err] . [err] 0. [err] [ r] [err] O o
[err] 100 mi/cnferr] @] O .0 @) e
o err] o] . 150 mJ/anerr o [err] [err] [err]
[err] X-{Qﬂor(]nanufd by &ka Shell Cpgr r ] O [err] DevdISG]erts ity
30 seco [err] [err] [err] [err] O O _
[err] 6% [ err] - [Jerr] 60 seconds - [err] 100'd ;rarts (@]
[err] After ®preliminary blendingr thpse ingrejdiantg were twidecinepded by Means of aatmplae'otbnds
% g; ; } mill to[o%Hu}l a photo[s[eﬁéri Je tl&ghmc{s%&fnh resm corlﬁBBériron PTr{laéls]ze of the[ Eae; ]r ] |

- [err] compasitign thus obt[aener:l]was ﬁpm o} Iess A so[der rdsrst patteri'rewas] prepareﬂ Grbm] this
%ﬁr r] be %8?%%&&? Itlgqrgp@gttmg resm cq;nposrtrond)y repeqjmg the Fr@peqlure of ExTrgplpp

| [ err] excepi gat the compo[sﬁrbh lwas coaféd on whdle §lifketel of &BbBérAMRIgh-hole ﬂrﬁtéd _

thoSid by thie methSd b screer! girlihg, and the bowEh wes i 0
SoI vent cw%gtl % erP%t pcjlo scree pnr[t g,r?n the P%tp ]matter & introduced '"[oeﬁr]
[err] hot au{(ﬁfcﬁiatron typk@veh and dried 8f 80°C for 20 miirttdd. Pl ating resistance .
[err] [err] [err] [err] [err] [err] - _
[err] 0 - [err] Sol der resistance 0 0: 0 0 -0
ferr] . Jerr] [err]. 0 .0 K183 f 1 ux [err]
[err] 0 [err] [err] [err] [err] [err] [err]
0 resi stance Insul ation 7E6 5E5 4E6 8E6 8E6 4E6
8E6 8E6 6ES5. 4E6 resistance ([err]) Resistance in : 8E3
9E6 7E3 8ES 8E3 8E3 = - 8E3 8E3 8E2 - T7ES hum di fi ed.
at nosphere ([err]) Resolution ([err]m 25 50 50 . 25 25
25 25 25 - 50 50 " - . _
REPLACEMENT SHERT
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* Water absorption 0.08 0.09 0.20 0.08 0.09 018 008 008009

0.18 (99 Sensitivity (steps) 10 . 9 -19- - 711 10
.9 9 11 10 9 Odor after exposure [err] [err]
[err [err] - [err] [err] _og.lerr] o lerr] . [err]
[err] Boiling . [err] [err] @] [err] [err]
[err] [err] [err] - [err] 0 adhesi veness Re-heating -
[err] [err] [err] [err] = [err] _ [err] [err]
[err] Q@lmt&# Terr] adhesi veness Standi ng [err]
0 She resdrr %ﬁzfa]ined jn [P%ddctron Exampi@’ar nsaturatéoer@élh) [e30.0parts O 0
devel opabil i1t ependent r] r] _ [err]
[err] The rege.ob]amed in P[r@cﬁqcpon Examplp@r potosensrtypprepolymer? err“J] 0 pa%q] ange
WD 98/ 0 3.0 part
PCT] Epggﬂg%ﬁerythntol hexaacrylate , o . 13.0 parts ® s
Tabl e 2 Trimathylolptepeee acrylate ' I COrrp&rOaR%ﬂ?e Exanpl e
Ir a§ur 369 (manaid. by Eiba Géigy Co 10 11 12 @Wﬁﬁ?ﬁs to-touch
[err] ]e (fn j 5 8y % [err] [err] 0 0 _
[err] l$cmr¢r}ylthiommtbg@ersu tivity 50 ml/ cni err] 0 Ogart - o
[err] éa?l [err] O [err] X X X {@o Arts 100
ml/ cni e Uk suttate r [err] 0 0. 0. .0 . “ferr] -b ® X
[err] Glnelypow@]eﬂrﬂal@rr[ err]  ferr] [err]  [err] [err3]°Pé[f§rr]
Lerr] [idsdin s200l(fahlia. b §&gdn Aerodi) x [ferr] - 1.0 part
Phthalocyanine Green . 0'5 part
Flowlen AC-300 (manufd by Kyouersha Yushi Co) o . . 1O0part -
Dicyandiamide _ : _ . 1.0 part
Mercaptotriazole - } ~ 10part
Silane coupler - ' L - 0.5part
YX-4000 (manufd. by Yuka Shell Co. ) - _ 15.0 parts
Total : : _ . ' ~100.0 parts

After a prehmlnary blending, these rngredlents were twice kneaded by means of a trlple roll
mill to obtain a photosensitive thermosetting resin- composrtlon Particle size of the _ .
composifion thus obtained was 15 um or less. A solder resist pattern was formed from this
photoserrs'itive thermosetting resin composition by repeating the proceduré of Example 1,
except that the composition was coated on -whble,surface of a copper through-hole printed

- circuit board by the method of screerr printing, and _the' coated matter was ihtroduced'into a

hot air circulation type oven and dried at 80°C for 20 minufé_s.

Example 5 _ _

The resin obtained in _Productioh Example 3 (unsat__ura_'ted resin) L 30.0 parts
Thé resin obtained in Production Example 6 (photosensitive prépolymer) 1.0'.0 parts
Dipejntaeryfhritol hexaacrylate C - - 13.0 parts

Trimethylolpropane acrylate o | . 40parts

| ﬁEPL&CEMENT SHEETl
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“Devel opabi lity 30 seconds = . . [err] . [err] 0'-70_' [err]

[err] [err] [err] [err] x [err] [err] - - 60 seconds - -
_[err] [err] [err] [err] 0 [err] lerr] [eérr]

[err] 0 [err] [err]- geconds_ - Jerr] [err] .

[err] [err] [err] [err] : [err [err] [err] [err] [err]

[err] Adhesiveness - [err] [err] - [err] lerr]: - [err]

75 ({,\erosylgrzoo i@@nufdzgy
05 OGO%theﬁ)@Gyﬁnmg@;@e.ﬁ) 07 005 00805 10 2. 0008 05part(%

[err] [err] [err] lerr] +  [err]- [err] - [err] Pencil _
hardnes:Exammeﬁg-l 6H 6H 6H 6H. 6H . 6H 6H. 6H 6H 7TH 6H Acid

o1 el ror gl g6, hand 8 et ool 00l o1

[err] Thbeés‘ t obtarr{eelrm Productipre Ekgmple [7e(phétosensitive prepolyniiar) r | 10.0 paits  [err]

[err] t anc S rr

=] bt e Lo o) () g

{eSI iStamﬁrﬁ]etHWdlprbpane hevhte [err] S' I d[err] [err] 0 40pmarts [err]-

err i

[or1] rgmoyra dB (maput, by ciod Ghig) 033 {51 =% 570 o) poeteg 55"
][lalrj)r(] Iso)?ropylthbﬁér[thone 8 [err] [erlr] I [err] [ediQpart [err]

_ resi stance t :
6E5 sEPargmauliale; 6E7 3E6 - 5E5  4E4 7E8 " resi stance (18 QE%S‘S SELOBE

Resi st alpgfaly ]!Sbwdered ta]&EB OE3 8E3 9E2- 8E3 5E3 9E3 GBI patls2 G5E1
2E1 8E3 hum d Brmsp ere ([err]) Resolution ([errhr@ 5 25
8% 150 200 25 Water absorgia 0.05

Sensitivity ' '
3 10 bipyle ﬁPeé)szaW]?d‘ré’EPri?y *[VQP?T“aY[‘%WW) [err] [err] ”f%ﬁ’r] [err]
_[(err] y Dré,y)andlamde O x [err] Boiling i A. O%ark X
_ ) X X X X X x  adhesiveness Re-heatin

X x Mergaptotriazgle . X X% [err] [err] c_‘0 r@r r_]_g X
adhesi vmgﬁéc&pq@]dr ng ' b X X X 05<part X X
X vel opability Ti nme-dependen SoX X
X >?/ X-Logp Jmar]ufd by \;L&a éhe]] Coe) O O [err ] - chanifeo parts

Total . ' 100.0 parts '

| After a preliminary blendrng, these ingredients were twrce kneaded by means of a triple roll
mill to obtain a photosensitive thermosetting resin composition. Particle size of the
composition thus obtained was 15 pm or less as measured with Grindmeter manufactured
by Erichsen Co.. A solder resist pattern was formed from this photosensrtrve thermosetting
' resin composition by repeating the p_rocedure of Example 1, except that the composition was
- coated on whole surface of a copper through hole printed circuit board by the method of

screen printing, and the coated matter was mtroduced into a hot air crrculatlon type oven and

dried at 80°C for 20 mrnutes

RO arriimLT L
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" WD 98/ 00759

PCT/ EP97/ 03141 | ' | : 53 - :‘ I n- the

. above Tables 1 and 2, E1 to 7 of |nsul ation resi stance and resistance under -

hum di fication each represent a multiplLjier portion of a resistance val ue.
That is, El1, E2, E3, E4,E5,E6 and E7 1 f)resent X 10[err] x108,x 10[err], x
10[err],x 10[err], x 10[err] and x 10[err], respectively. For exanple, 2E3
represents 2 x 10[err] [err]. Odor after exposure neans .that odor is-

gener at €bmuacativa Exainpld $ peel ed of f after exposure.  The : _
Phot opoirkETdif Aok IF PIREIG] A gt GRSRRIAd RBPT L. RiEgsEaR | nvert ] on

i s outstand excel propertres require a sol der
resist, l'lmmita&mthntohhexagcwlale acteristics, drying characteri sta.@parts acki ness,
phot o- s vel opability, thernosetting pr ope life,
shel f ﬁé‘eﬂ%gﬁ@gggréeé?%@ nce, solvent resistance, chen cal }b\ebﬁngt ance,
adhesi on‘rgpcwpesgymaamelcby Cibal Geiggul ating property, resistan8®pans
electroll$t|c Lrosion el ectrical properties in humdified nospher e,
pl ating 85quﬁ§%%n | | i ng-adhesi veness, re-heating adhesi vgJ st andi ng
devel op8aritimtsplfatedhesi ve property to rustproofed substrate, 1gempartsFurt her,

the co S resent invention can be devel oped ilute
~al kali rrg& h};}o?/ﬂise?%d% gkl y al kaline solutions and is odor&?sp o that the
conposi Aerosil ¢200 reanufd &ytapan Aerosificel | ent from t he vi ewpoi nt. Oqdart

-envi ro”%%&cy?@ﬁ%?iﬁ%%g is: 1. A photopol yneri zabl e t her RGP i ng resin

'conp05| FIomIercAC;BOOs(magufd by Kyoueisha Yushl Co.) _ 1.0 part
Dicyandiamide : - - - 1.0 part
Mercaptotriazole - o 1.0 part
Silane coupler _ ' - | . 0.5 part
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.(A) a mxture of an active energy ray settrng resrn (a) and a:
phot osensi tive prepol yner (b) ... having an acid val ue of 40-160 ngy -
. KH g, (B adiluent, (C a photopol ‘ymerization initiator, (D) a.setting”
adhesi on-i nparting agent and (E) an. gpoxy group-containing conpound, :
- Wherein said active energy ray-setting resin (a) is selected fromthe group
consisting of (i) an unsaturated resin (a-1) obtained by reacting an: '
~unsat ur at ed nonobasic acid copolyner resin with a cycloaliphatic epoxy
gr oup- cBWRIENAdRPONRs Balicla 9z efdhp semBosiinn thus pbtained wastafrim edlesasAn (a 2)
obt ai ne I 0 |

oo Rt BB BaEYAKRBY oo BRCYoANA B LML BbapPREl HE®"

phot osenlmtwanertrpetnﬁnmaettmg kgsin epnsmisition etitaineshheréia vg:rscnmptedarm wholeg of (i)

a prepo conpound
with ané er r]OGP Qﬁh@é‘ ﬁ?‘é’@é"éﬁ‘%‘f‘%@@y‘r’ggfdg’cyqﬁgﬁt%oﬁ%;ﬁeﬁtpé tregboxy _
groups-esterified product foll owed by reacting the total epoxy

groups- gst, Eﬂaftbgg Iy Quﬁ)t t hus obtained with a saturated or unsat ur at ed
pol yba Tc—g'crdwrﬁy%ﬁrd'e— (ii) a prepal yner (b-2) obtained by esterifying a
novol ak e eesipolxtpinediip Brodictivort Exaanplé @r(photpsansitive prspolynere 85 0qdsxy| i ¢ aci d
to form@ Prﬁ{oté@e {§POXy groups- esterified product, foIIovveq lay reacting the
partial €poxy groups esterified product thus obtained wth 8 PASr at ed or
unsat ur aDiggntesirytbite| lnexaecryladhydri de, and (iii) a prepol ymes.0 phr$). obt ai ned
by react with a (nmeth)acryl ate having.on roxyI group
..n one mt))F&hc\&?rgéd[' g%gé}%?a reaction product, followed by fsegﬁ g ‘'t he
HFeact | oannzrldﬂm’ethybkeatalned above with the secondary hydr oxy :gmpam of the
~above- mepty roups esterified product to o In.,a reaction
pr oduct ,. N W%&Sﬁﬁ‘*ﬁi a}% EX? % edct i on product thus obtai ne % Pt n a
sat ur at eBammtsuHateurat ed pol ybasr c-acid anhydride; and thet100gaadi ents (a)
and (b) ed at a conpounding ratio of 5-100 parts by weight of
(b) per ﬂ@’g’&‘%??%h'@% wei ght of (a). 2. The phot oponrrerrgg‘lglFié/irt
t her nosePhihatpcyarsnenGeearposi tion claimed in daim 1l which canppasges 30- 70

576 50" pEPHIAC ol ARG Bhlsydlensv.ah €85! Blb\;{o“ﬁ;??ts by ERERC of

| ngr edi eAtaIdria)P"éBm (E@a&ﬂfqoaytmbab@emw ght of i ngredi ent (E). 15.0 parts

Dicyandiamide - : 2.0 parts
2P4MHZ (curing. agent manuifd. by Shrkoku Kasei Kogyo Co.) 0.5 part
- Total : C - - 100. 0 parts

A light exposure type thermosettrng resin composrtron was prepared by repeatrng the
procedure of Example 1, except that the ingredients to be compounded were altered to
those mentioned above. Particle size of the composition thus obtained was 20 um or less.

Usmg the Irght exposure type thermosettrng resin composrtron obtalned heretn, a solder
~ resist pattern was formed by repeating the procedure of Example 1.
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" _\WD 98/ 00759

PCT/ EP97/ 03141 . o .. =551 " 20"
. parts by weight of ingredient (C), 0.1-7 parts by weight of -ingredient (D)
and 5-50 parts by weight of ingredient 2(E). 3. The phot opol yneri zabl e

t hernosetting resin conposition clai rreé in daim1, wherein an active
energy ray-setting resin (a) having an acid value of 40-250 ng KOH g i s
conpounded wi th a_ photosensitive prepolyner (b) having an acid val ue of
40- 160 fapmparglive Example 13he phot opol ynmeri zabl e thermosetting resin
conposi ti-ff bRl dBRsInédin®rBiitibn EMRHRI ﬂguzl\@?ﬂratgd t]éé t (B) |8p@pahtgast one

phot opol yneri zabl e vi nyl nononer_ sel ecte romthe group ' consisting of
‘hydr oxyal K reginebtgingg | Ripductiondirempls 6 (photasersifvecrgpelymsr) of0.gpgide| s,
acryl am I ] limet h) acryl ates, pol y(neth)acrylsa f

pol yhydr ?@pgﬁég gﬁ@'%g%ﬁ’ﬁi ric al cohol - et hyl ene oxi de add‘lu?é?gérct)ér)

pol yhydr i Uiregtbylalpropene ggtvéate oxi de adducts, (met h)acryl at e4.0gfarishenol s,
phenol - et i ; . phenol - propyl ene oxi de ad _
(et h) acrI 3?@%@#@%3?@% ﬁ%}ggp -and nel am ne (neth)acr yﬁ}g)tciéa.?ts 5.  The -
. phot opol yaepropythicxantheneoset ting resin conposition clai med @ p@rai m 1,

V\herei n sé’drﬂl{n Qilfa\kfnt (B) is at least one organic solvent sﬁ?ﬁé'%d fromthe
group consisting of ketones, aromatic hydrocarbons, .glycol ‘ethers, esters,

al cohol s,Firgly powderedigidr ocar bons and petrol eum sol vents.  3.0qartShe

hot | 4 .. . o i Lai med | im 1
ther or n AOAERRO G By ST Berolhl &) PeP50 10 300 parcs B0 NAT ght per
100 par t FHieloryiagine greersai d i xture (A) consisting of acti 06 paner gy

ray-sett 'ﬁ&ul&ﬁ?{)@:&é(ﬁ@%.@&%ﬁ%@@ﬁé LY ofTerpO' ymer (b). o7pé|rtThe

phot opol yneri1za rnose ng resin conposition clainmed im™aim1,
wher ei n  tDieyandiamide | 1.0 part
' YX-4000 (manufd. by Yuka Shell Co.) ) ' 15.0 parts
Total - _ : . 100.0 parts -

A light exposure type thermosetting resin composition was prepared by repeating the .
procedure of Example 1, except that the ingredients to be compoundéd were altered to

those mentioned above. Particle size of the composition thus obtained was 20 um or less. | |
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'.érmunt of said ﬁhotoEoln/rrerlzatlon |n|t|ator (C) s 0.2 to 30 parts by .

wei ght peull'm !II E mEl ght of . said mixture (A) consisting. .of:active
energy ra

) and phot osensitive prepol yner (b). 8. The
phot-opol yrrerl Zable thermosett | ng resinsgonposition claimed in daima1l,
wherein said setting-.adhesion-inparting agent (D) is selected fromthe
group consisting of imdazole derivatives, tri.azole derivatives, tetrazole.
deri vat j,ye ana nes pol yani nes, organic aci d.

- 56 - Wh §5&$ng [fot opol ymeri zabl-e thernosetting resin conposition
claimed in Gaim1l, wherein said epoxy corrpound (E) is at |east one epoxy
onsi stin henal S type epoxy resin,

resin s<£ d flromt i EWOUE (i 81

di gl yci yfpfi PeRAYIPEZ3E M %e[tg}g()rg§|@|qo pé’ﬁ'(q??c ARfISING xyl enol type epoxy
rB esi E (Al)S P& erixtlrel of i a0 gnérgsp lrac}: sdtiig migxg) aiwha pudlateiazshtwerp@e@olyml(m

i spheno e esi ro e i spheno ype epoxy resin,

Bi sphenol é’?‘é’&e gﬂﬁy’aﬁssquo'@ﬁ g§?‘291 Bi sphenol A type epoxy resin,
novol ak(B)ypsdmmm,y resin, Bisphenol A novolak type epoxy resin, chelate

type epgxy resin, glyoxal type epoxy resin, amino-group-containing epoxy
resin, bb%P B?'gw\éﬂzé‘ﬁﬂk‘%} 13%8%i n, " di cycl opent adi ene phenol i ¢ epoxy resi n,

sili con@) n@dedmgddﬁmxymmum”gamq anarr] - caprol act one- nodi fi ed epoxy
resin. 10. The phot og %WEI’I zabl e thernosetting resin composition clai med

in daiff1, a%%‘?’%ﬁ%%% 'HB‘@LH‘?HIPHB ratio of the epoxy conpound (E) to the
M Xt ur ewhésinceais aatvermecgy ra bl\fﬁg eésm gaw id Sale@6d frbmahé gfoup cbﬁélstﬁigfbf () an

- phot S e&‘nsslagdrgt%deegﬁ ?a ¥{mbtag1ed by reactmg an %%satﬁpatédomonogasw ach copolymer resin
with a cycloahphatlc epoxy group-containing unsaturated compound and (ji) an unsaturated
resin (a-2) obtained by reacting a cycloaliphatic epoxy group-contammg copolymer resin with
an acid group-containing unsaturated compound;
said photosensitive prepolymer (b) is selected from the group consisting of (i) a prepolymer
(b-1) obtained by esterifying a novolak type epoxy compound with an a,B-unsatu_rated
clai'boxylic acid to form a total epoxy groups-esterified product, followed by reacting the total
epbxy groups-esterified product thus obtaih_ed with a saturated or unsaturated polybasic acid
anhydride, (if) a prepolymer (b-2) obtained by esterifying a novolak type epoxy compound
with an a,B-unsaturated carboxylic acid to form a partial epoxy gi'oups-esterified product,

~ followed by reacting the partial epoxy gfoups-esterified product thus obtained with a
saturated or unsaturated polybasic abid anhydride, and (iii) a prepolymer (b-3) obtained by

-reacting a diisocyanate with a (meth)acrylate having one hydroxyl group in one molecule to
obtain a reaction produét, followed by reacting the reaction product obtained above with the
sécondary hydroxy groups of the above-mentioned total epoxy groups-esterified product to
obtain a reaction product, and then reacting the reaction product thus obtained with a
saturated or unsaturated polybasic acid anhydride; _
and the |ngred|ents (a) and (b) are compounded at a coinpo_unding ratio of 5-100 parts by
weight of (b) per 100 parts by weight of (a). S

2. The photopolymerizable thermosetting resih composition claimed in Claim 1 which

- comprises 30-70 parts by weight of ingredient (A), 5-50 parts by weight of ingredient (B),
0.5-20 parts by weight of ingredient (C), 0 01-10 parts by weight of mgredlent (D) and 5-50
parts by weight of ingredient (E).
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" .11. The phot opol yneri zabl e therrmsettl ng resin conposi tion clai med in d aim
1 which cﬂmﬂlmn “I"Mﬂumm c filler., = 12. The photopal ymerizable = .:

t her noset ition clained in €aima1 which contains at | east
one additi Ve Sel'ect"ed®frdm the group cgé‘m sting of colorant, thermal

pol ymeri zati on i nhi bitor, thickener, i foam ng agent -and I evel i ng agent.
13. The phot opol yneri zabl e ther'm)settl ng resin conposition clained in Caim

1, which is used as a solder resist. 14. A process for formng a sol der
resi st pattern which conprises coating a printed circuit board with the

phot opob YR prAGH e/ A cﬁyrﬁ&ﬁaﬁ%ﬁﬁéﬁrﬁd&tﬁnﬁ%ﬁn eOMP&sHidr ARinedah Chiim! 1) whb il said

prelimnaril the coated printed circuit board, selectivel y exposi ng -

t he coaewymommad Fricat leastdmeopnoesy gasinsalected Eamthe growp coRsistingofa
phot OWHBISPE&c??fotgﬁé ew@treaﬁl SGRELY FhtrRihte ARYE 'h@@r&@cg@ngg%g%é?ﬁ%%@ JehpPa Wi th

a devel opl ng forma fesl st pattern, rrmsettlg‘gthe
resi st pynetepewy Wlmbﬁphﬁmjﬂ typemoxyrreélmmlyc'ﬁwxyfe@merp@xweﬁm &isphpaeliAst

patter“g@a%&ﬁgfaréf ﬂ/ hgéri‘a‘ied% ﬁé‘r\d‘ASt %V?é&ﬁ'm%ﬂén%#g/ ﬁeg%&#e%ﬁ:st one

menber rou OI’ISI st b% one
xyl ene, bmm%t%ﬁhphbmiz“eﬁyee eb@ﬁMeS@emQVQ |type emyesl@.aﬁlanhe@pl A peviigK ene

gl ycol ek W'ﬁl |,

trichl o %gsy‘éé![s;nl, cnf%t%et é))i 2er¥§nn% ??’? g%“e‘t a#r;l‘g@/6 ueéﬂi‘xﬁe

sol uti oﬁPQ?W rpeinarubbemmpgiflech P, reaqutwbpentadlene phenollc epoxy resin, silicone-
modified epoxy resin, and e- caprolactone-modlfled epoxy resin.

10. The photopolymerizable thermosetting-resin composition claimed in Claim 1, wherein the
compounding ratio of the epoxy-compound (E) to the mixture (A) consisting of active energy
ray-setting resin (a) and photosensitive prepolymer (b) is 50 to 95 : 50 to 5 by weight. '

11. The photopolymenzable thermosettmg resin composutlon claimed in Clalm 1 which

contains an inorganic filler.

12. The photopolymerizable thermosetting resin composition claimed in Claim 1 which
contains at least one additive selected from the group consisting of colorant, thermal
polymerization inhibitor, thickener, antifoaming agent and leveling agent.

13. The photopolymerizable thermosetting resin composition claimed in Claim 1, which is

used as a solder resist.

14. A process for forming a solder resisf pattern which comprises coating a printed circuit
‘board with the photopolymerizable thermosetting resin composition claimed in Claim 1,
preliminarily drying the coated printed circuit board, selectively exposing the coated printed
circuit board to an active energy ray through a photomask to effect photopolymerlzatlon,
developing the unexposed area with a developing liquid to form a res1st pattern, and then
thermosetting the resist pattern by heating. '

15. The method for forming a solder resist péttern claimed in Claim 14, wherein said

| developing liquid is at least one member selected from the group consisting of
. ' - REPLACEMENT SHEET




sol ution of sodi um hydrOX| de, aqueous sol ution of sodi um car bonat e, aqueous

sol ution of po’tm aqueous sol ution of sodium phosphat e,
» aqueous sol uti Hmnﬂ“mw;mrcate aqueous sol ution of anmoni a and
aqueous solutioh of an am#e.«" 16. Thé7rethod for form ng a sol der resist
pattern claimed in Caim14, which conprises coating a printed circuit

board with a phot opol yneri zabl e thernosetting resin conmposition by the

met hod of SycIdNexantné, "I B rafiiny BleRz&RAbL T ebSite, BARA E4HBIA! prapyidNe §i§&s NI-
monomethyl ether, cellosolve acetate, propanol, propylene glycol, trlchlorethane,
trichloroethylene, modified trichlorethane, aqueous solution of potassium hydroxide, aqueous
solution of sodium hydroxide, aqueous solution of sodium carbonate, aqueous solution of
potassium carbonate, aqueous solution of sodium phosphate, aqueous solution of sodium
silicate, aqueous solution of ammonia and aqueous solution of an amine.

16. The method for forrﬁing a solder resist pattern claimed in Claim 14, which compriées
coating a printed circuit board with a photopolymerizable thermosetting resin composition by
the method of screen printing, curtain coating, roll coating or spray coating.
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