
EP 0 362 735 B1 Description The present invention relates.. to an.
unsaturated group  containing  polycarboxylic  acid resin, a resin
composition comprising such a resin and suitable for a solder resist which
can provide  a permanent 5  protective film of a printed circuit board
excellent in heat resistance,  chemical resistance and electric insulation
property. Ultraviolet curing compositions have recently been widely used
for the purpose of saving resources and energy, improving the operability
and productivity and the like. In the field of processing of printed
circuit boards, various conventional inks such as solder resist ink and
marking ink have also been changed from 10  thermosetting compositions to
ultraviolet curing compositions. Especially, solder resist ink has quickly
changed to an ultraviolet curing composition from a conventional
thermosetting composition. Use of such an ultraviolet curing composition,
however,is limited to the field of what is called boards for public use
which are used for radio, video, TV set and the like, and the application
to the field of what is called industrial boards which are used for
computers, control machines and the like is not yet realized. 15  This is
because solder resist ink used for industrial boards is required to have a
property such as a high electric insulating property, soldering resistance
in a humid atmosphere and plating resistance, and the properties of the
present solder resist ink for boards for public use have not reached the
required level. With the recent tendency to smaller-sized and more
highly-functioned electronic machines, industrial boards have been required
to improve the pattern density of the circuit. Screen printing using
conventional 20  ultraviolet curing solder resist ink cannot produce
satisfactory results due to the limitation of the printing accuracy. The
conventional ultraviolet curing solder resist ink contains 1- to 3-
functional monomer such as 2-hydroxyethyl methacrylate and
trimethylolpropane triacrylate and various acrylate oligomers. During
screen printing, these substances tend to bleed out, thereby
disadvantageously obstructing soldering. To solve the above-described
problems, for example, JP-A-60-208377 (1985) proposes a resin composition
25  comprising a photopolymerizable epoxyvinyl ester resin,
photopotymerization initiator and an amine epoxy hardener. Although this
composition is excellent in heat resistance adhesion,  chemical resistance
and electric insulation property, since an amine epoxy hardener is used,
the  storage stability is poor and an organic solvent must be used for
developing images. As a result of studies undertaken by  the  present
inventors so as to solve these problems, the present 30  inventors have
found a resin composition which has a good storage stability, which is
developable by an aqueous alkaline solution, which is excellent in heat
resistance, adhesion, chemical resistance and electric insulation property
and which is suitable for a solder resist. The present invention has been
accomplished based on this finding. EP-A-0 273 729 describes a solder ink
composition containing photo-curable epoxy resins of the 35  novolak-type.
In a first aspect of the present invention, there is provided an
unsaturated group-containing polycarbox- ylic acid resin produced by
reacting an epoxidized compound of a condensate of a phenolic compound and
an aromatic aldehyde having a phenolic hydroxyl group with (meth)acrylic
acid, and further reacting the reaction product with polybasic carboxylic
acid or an anhydride thereof. 40     In a second aspect of the present
invention, there is provided a resin composition comprising the unsaturated
group-containing polycarboxylic acid resin. In a third aspect of the
present invention, there is provided a solder resist composition comprising
the 



unsaturated group-containing polycarboxylic acid resin. In a fourth aspect
of the present invention, there is provided a cured product of the resin or
the 45  composition. The unsaturated group-containing  polycarboxylic acid
resin of the. present invention is produced by reacting an epoxidized
compound, which is obtained by subjecting  a condensate of a phenolic
compound such as phenol,  o-cresol, m-cresol and  p-cresol with an aromatic
atdehyde having a phenolic hydroxyl group such as hydroxybenzaldehyde and
salicylaldehyde to epoxidation with  epihalohydrin, with (meth)- so
acrylic acid, and further reacting the reaction product with polybasic
carboxylic acid or an anhydride thereof. More precisely, the present
invention relates to (1) an unsaturated group-containing polycarboxylic
acid resin produced by reacting a compound represented by the following
formula [1]: 55 2    EP 0 362 735 B1 [err] 2 10 15    wherein R represents
H or [err], and n represents 0 or an integer of not less than 1, preferably
an integer of 0 to 15, more preferably an integer of 0 to 10, or a compound
represented by the following formula [II]: 20       [err] 30 CH wherein R
each represents H or [err], and n represents 0 or an integer of not less
than 1, preferably an 40   integer of 0 to 15, more preferably an integer
of 0 to 10, with (meth)acrylic acid, and further reacting the reaction
product with a polybasic carboxylic acid or an anhydride thereof, (2) a
resin composition, in particular, a solder resist composition comprising an
unsaturated group- containing polycarboxylic acid resin produced by
reacting a compound represented by the formula [I] or 45   [II] with
(meth)acrylic acid, and further reacting the reaction product with a
polybasic carboxylic acid or an anhydride thereof, and (3) a cured product
of the resin or the resin composition. Fig. 1 and Fig. 2 are charts of gel
permeation chromatography of each of mixed compound represented by the
formula (I) obtained in Synthesis Examples 1 and 2, respectively. 50
The unsaturated group-containing polycarboxylic acid resin of the present
invention is produced by reacting the compound represented by the formula
[I] or [II] with (meth)acrylic acid (representing acrylic acid and/or
methacrylic acid), and further reacting the reaction product with a
polybasic carboxylic acid or an anhydride thereof. 



The compound represented by the formula [I] is produced by reacting a
condensate, which is a reaction 55  product of a phenolic compound such as
phenol, o-cresol, m-cresol and p-cresol with an aromatic aldehyde having a
phenolic hydroxyl group such as hydroxybenzaldehyde and salicylaldehyde,
with epihalohydrin. The compound represented by the formula (I) can be
produced by a known method described in, for example, JP-A-57-141419
(US-A-4,390,664). 3    EP 0 362 735 B1 An example of the compound
represented by the formula (II) is a tris(hydroxyphenyl)methane-based
epoxidized compound and TACTIX-742 (epoxy equivalent: 162, softening point:
55  C) and XD-9053 (epoxy equivalent: 220, softening point: [err]).
produced by The Dow Chemical Co. are commercially available. The compounds
represented by  the formula (I) and (II) are usually obtained as a mixture
of compounds 5  having different degrees  of condensation (n  in the
formula (I) and (II)). Such a mixture of the compounds represented by the
formula (l) or (II), also, can be used in the present invention without any
problem. The reaction of the compound represented by the formula (I) or
(II) with (meth)acrylic acid is carried out by reacting preferably about
0.8 to 15 chemical equivalents, more preferably about 0.9 to 1.1 chemical
equivalents of (meth)acrylic acid based on 1 chemical equivalent of the
epoxy group in the compound 10  represented by the formula (I) or (II). At
the time of reaction, it is preferable to use a diluent, for example, a
solvent such as methyl ethyl ketone, methyl isobutyl ketone, butyl acetate,
ethyl cellosolve acetate, butyl cellosolve acetate, benzene, toluene arid
petroleum ether, and a reactive monomer such as carbitol (meth)- acrylate,
phenoxyethyl (meth)acrylate, pentaerythritol tri(meth)acrylate,
tris(hydroxyethyl)isocyanurate di- (meth)acrylate,
tris(hydroxyethyl)isocyanurate tri(meth)acrylate, acryloylmorpholine,
trimethylolpropane tri- 15  (meth)acrylate and dipentaerythritol
poly(meth)acrylate. Further, it is preferable to use a catalyst to
accelerate the reaction such as triethylamine, benzyldimethylamine,
methyltriethylammonium chloride and triphenylstibine. The amount of
catalyst used is 0.1 to 10 wt%, more preferably 1 to 5 wt% based on the
reaction mixture. In order to prevent the polymerization during the
reaction, a polymerization inhibitor such as methoquinone, hydroquinone and
phenothiazine is preferably used. The amount of polymerization 20
inhibitor used is 0.01 to 1 wt%, more preferably 0.05 to 0.5 wt% based on
the reaction mixture. The reaction temperature is 60 to [err], more
preferably 80 to [err]. Examples of polybasic carboxylic acid or an
anhydride thereof. include maleic acid, succinic acid, phthalic acid,
tetrachlorophthalic acid, tetrabromophthalic acid,
endomethylenetetrahydrophthalic acid, tetrahydrophthalic acid,
hexahydrophthalic acid, trimellitic acid and pyromellitic acid and
anhydrides thereof. 25  These acids or anhydrides may be used either singly
or in the form of a mixture of any given ratio. The reaction product of the
compound represented by the formula [I] or [II] with (meth)acrylic acid
obtained in the above-described  manner is reacted with a polybasic
carboxylic acid or an anhydride thereof by using 0.05.to 1.00 chemical
equivalent  of the acid or the anhydride. thereof per one chemical
equivalent of the hydroxyl group of the reaction product of the compound
represented by the formula [I] or [II] with 30  (meth)acrylic acid. The
acid value (mg KOH/g) of the thus obtained reaction product is preferably
about 30 to 150. The reaction temperature is 60 to 150 C, more preferably
80 to 120 C. The amount of the unsaturated group-containing polycarboxylic
acid resin contained in the resin 



composition of the present invention is preferably 10 to < 100 wt%, more
preferably 20 to 90 wt% based on the resin composition. 35     The resin
composition of the present invention may further contain an epoxy compound
such as a phenol-novolak type epoxy resin, cresol-novolak type epoxy resin
and bisphenol type epoxy resin, an epoxy acrylate which is a reaction
product of the above epoxy compound with (meth)acrylic acid, the above-
described reactive monomer and the like. These additives may be used either
singly or in the form of a mixture of any given ratio, and the preferable
amount used is > 0 to 90 wt%, more preferably 10 to 80 wt% 40  based on the
resin composition. In order to cure the resin composition of the present
invention, electron rays, ultraviolet rays or heat may be adopted. Among
these, an ultraviolet-curing method or a heat-curing method is preferable.
In the case of curing the resin composition with ultraviolet rays, a
photopolymerization initiator is preferably added thereto. As the
phpotopolymerization initiator, any known photopolymerization initiator may
45  be used, but one having a good storage stability after mixing into the
resin composition is preferable. Examples of such a photopolymerization
initiator include 2-chlorothioxanthone, 2,4-diethylthioxanthone, 2-
isopropylthioxanthone, benzyl dim ethyl ketal, 2-ethylanthraquinone,
isoamyl N,N-dimethyl aminobenzoate, ethyl N,N-dimethyl aminobenzoate,
2-hydroxy-2-methylpropiophenone, 4'-isopropyl-2-hydroxy-2-methyl-
propiophenone, etc. These photopolymerization initiators may be used
singly or in the formof  a mixture of 50  any given ratio. Among  these,
2,4-diethylthioxanthone and 2-isopropylthioxanthone are  preferable. The
amount of photopolymerization  initiator used  is 0.1 to   20 wt%,
preferably 1 to 10 wt% of the resin composition. In the case of adding an
epoxy group-containing compound to the resin composition of the present
invention, it is preferable to use a cationic photopolymerization catalyst
such as diphenyliodonium hex- 55  afluoroantimonate, triphenylsulfonium
hexafluorophosphate, triphenylsulfonium hexafluoroantimonate, etc. as a
curing agent. For example, SP-150 and SP-170 produced by Asahi Denka Kogyo
K.K. and Irgacure 261 produced by Ciba Geigy Ltd. are commercially
available. the amount of curing agent used is 0.01 to 1.0 wt%, preferably
0.02 to 0.2 wt% of the resin composition. 4    EP 0 362 735 B1 It is also
possible to further add to the resin composition of the present invention
various additives, for example, an extender pigment such as talc, silica,
aluminal barium sulfate and magnesium oxide, a thixotropic agent such as
aerosil, a leveling agent such as silicone, fluorine acrylic copolymer, a
defoaming agent and a coloring agent. It is also  possible to add the
above-described solvent in order to facilitate the 5  handling of the resin
composition of the  present invention The resin composition of the present
invention is useful especially as a solder resist composition but is also
usable as an insulating material, impregnant, surface coating material,
paints, adhesive, etc. The present invention will be explained more in
detail with reference to the following non-limitative examples. "Part" in
the examples represents a part by weight. 10 [Synthesis of a compound
represented by  the formula [I]] 



Synthesis Example 1 15     A mixture of 122 g (1 mol) of salicylaldehyde,
376 g (4 mol) of phenol and 3.8 g of p-toluenesulfonic acid was reacted at
90 to [err] for 2 hours and further at 120 to 150 C for two hours. After
the completion of the reaction, the product was dissolved by adding 500 g
of methyl isobutyl ketone thereto. The solution was washed with water
repeatedly until the water layer became neutral. The organic layer was
concentrated under a reduced pressure to obtain a reddish brown solid
(condensate). The softening 20 temperature of the product was [err] and the
hydroxyl group equivalent (g/mol) was 98. Then, into a mixture of 98 g of
the condensate of salicylaldehyde and phenol and 650 g of epichlorohydrin,
87.5 g of 48% aqueous solution of NaOH was gradually added dropwise. During
the dropwise addition, the reaction temperature was [err] and the pressure
was 13,3 to 19,9 kPa (100 to 150 mmHg) and the water produced during the.
reaction  and the water from the aqueous  solution of sodium hydroxide were
continuously 25  removed the epichlorohydrin azeotrope while returning
epichlorohydrin to the system. The unreacted epichlorohydrin was collected
under a reduced pressure and 500 g of methyl isobutyl ketone was added to
the system  then, washed with water until the water layer became neutral.
The. organic layer was concentrated under a reduced pressure to obtain a
light yellow solid (epoxidized compound). The softening temperature of the
epooxidized compound was [err] and the epoxy equivalent was  164. When the
30  epoxidized compound  was  subjected to GPC (gel permeation
chromatography) analysis by using tetrahydrofuran as a solvent, a
molecular-weight distribution curve shown in Fig. 1 was obtained. The
conditions for analysis were as follows: GPC apparatus    Shimazu
Seisakusho Ltd. Column          : Toyo Soda Manufacturing Co., Ltd. TSKGEL,
G3000 HXL + G2000 HXL (two 35                    columns) Solvent
Tetrahydrofuran Detection       : UV (254 nm) The retention time of a
compound represented by the formula [I] wherein n = 1 is 21.9 minutes. 40
Synthesis Example 2: A reddish brown solid (condensate) was obtained by the
reaction carried out in the same way as in Synthesis Example 1 except that
432 g (4 mol) of o-cresol was used in place of phenol. The softening
temperature of the condensate was [err]. and the hydroxyl group equivalent
was 106. 45     Thereafter, a yellow solid (epoxidized compound) was
obtained by the reaction carried out in the same way as in Synthesis
Example 1 except that 106 g of the condensate of salicylaldehyde and
o-cresol obtained  above was used. in  place  of the  condensate of
salicylaldehyde and  phenol. The softening temperature of the epoxidized
compound was [err] and the epoxy equivalent was 180. A molecular-weight
distribution curve obtained by GPC analysis (the conditions for  analysis
were the same as in Synthesis 50  Example 1) is shown in Fig. 2. The
retention time of a compound represented by the formula [l] wherein n = 1
is 21.5 minutes. [Examples of synthesis of unsaturated group-containing
polycarboxylic acid resin] 55  Example 1: A mixture of 1640 parts of the
epoxidized compound obtained from the reaction of the condensate of
salicylaldehyde and phenol with epichlorohydrin in Synthesis Example 1, 720
parts of acrylic acid, 1.0 part 5  



EP 0 362 735 B1 of methyl hydroquinone, 25 parts of triphenylstibine and
1194 parts of butyl cellosolve acetate was heated to 95 C and reacted for
30 hours. After 400.5 parts of phthalic anhydride was added thereto,
reaction was further carried out at 90 C for 20 hours to obtain a product
having a viscosity of 4,3 kg/[err] (4300 CPS) ([err]) and an acid value (of
the components except the solvent) of 55.0 mg KOH/g. Example 2: The same
reaction as in Example 1 was carried out except for using 383.3 parts of
maleic anhydride in place of phthalic anhydride and 1186.8 parts of butyl
cellosolve acetate in place of 1194 parts thereof to 10 obtain a product
having a viscosity of 4,65 kg/[err] (4650 CPS) ([err]) and an acid value
(of the components except the solvent) of 80 mg KOH/g. Example 3: 15     A
mixture of 1800 parts of the epoxidized compound obtained from the reaction
of a condensate of salicylaldehyde and o-cresol with epichlorohydrin in
Synthesis Example 2, 720 parts of acrylic acid, 1.5 parts of methyl
hydroquinone, 30 parts of triphenylstibine and 1450 parts of butyl
cellosolve acetate was heated to 95 C and reacted for 30 hours. After 833.8
parts of tetrahydrophthalic anhydride was added thereto, reaction was
further carried out at 90 C for 20 hours to obtain a product having a
viscosity of 20,5 20  kg/[err] (20500 CPS) ([err]) and an acid value (of
the components except the solvent) of 93 mg KOH/g. Example 4: The same
reaction as in Example 3 was carried out except for using 1002 parts of
hexahydrophthalic 25  anhydride in place of tetrahydrophthalic anhydride
and 1553 parts of butyl cellosolve acetate in place of 1450 parts thereof
to obtain a product having a viscosity of 33,5 kg/[err] (33500 CPS) (25 C)
and an acid value (of the components except the solvent) of 105 mg KOH/g.
Example 5: 30 A mixture of  1640 parts of the epoxidized compound obtained
from the reaction of a condensate of salicylaldehyde and phenol with
epichlorohydrin in Synthesis Example 1, 860 parts of methacrylic acid, 1.0
part of methyl hydroquinone, 10  parts of methyltriethylammonium  chloride
and 1249 parts of butyl cellosolve acetate was heated to [err] and reacted
for 30 hours. After 424 parts of phthalic anhydride was 35 added thereto,
reaction was further carried out at [err]  for  20 hours to obtain a
product having a viscosity of 5,1 kg/[err] (5100 CPS) ([err]) and an acid
value (of the components except the solvent) of 55 mg KOH/g. Example 6: 40
A mixture of 1620 parts of a polyfunctional epoxy compound of
tris(hydroxyphenyl)methane base (TACTIX-742, produced by The Dow Chemical
Co., softening point: [err]) having an epoxy equivalent of 162, 720 parts
of acrylic acid, 1.0 part of methylhydroquinone, 25 parts of
triphenylstibine and 1166 parts of butyl cellosolve acetate was heated to
95 C and reacted for 30 hours. After 355.4 parts of phthalic 45  anhydride
was added thereto, reaction was carried out at [err] for 20 hours to obtain
a product having a viscosity of 2,8 kg/[err] (2800 CPS) ([err]) and an acid
value (of the components except the solvent) of 50.0 mg KOH/g. 



Example 7: 50 A mixture of 1620 parts of a polyfunctional epoxy compound of
tris(hydroxyphenyl)methane base (TACTIX-742, produced by The Dow Chemical
Co., softening point: 55 C) having an epoxy equivalent of 162, 720 parts of
acrylic acid, 1.0 part of methylhydroquinone, 25 parts of triphenylstibine
and 1.175 parts of butyl cellosolve acetate  was heated to [err] and
reacted for 30 hours. After 374.5 parts of maleic anhydride 55  was added
thereto, reaction was further carried out at [err] for 20 hours to obtain a
product having a viscosity of 3,1 kg/[err] (3100 CPS) ([err]) and an acid
value (of the components except the solvent) of 79 mg KOH/g. 6    EP 0 362
735 B1 Example 8: A mixture of 2200 parts of a polyfunctional epoxy
compound of tris(hydroxyphenyl)methane base (XD- 9053, produced by The Dow
Chemical Co., softening point: 85  C) having an epoxy equivalent of 220,
720 5  parts of acrylic acid, 1.5 parts of methylhydroquinone, 30 parts of
triphenylstibine and 1661 parts of butyl cellosolve acetate was heated to
[err] and reacted for 33 hours. After 925 parts of tetrahydrophthalic
anhydride was added th0reto, reaction was further carried out at [err] for
20 hours to obtain a product having a viscosity of 24,5 kg/[err] (24500
CPS) ([err]) and an acid value (of the components except the solvent) of 90
mg KOH/g. 10 Example 9: A mixture of 2200 parts of a polyfunctional epoxy
compound of tris(hydroxyphenyl)methane base (XD- 9053, produced by The Dow
Chemical Co., softening point: [err]) having an epoxy equivalent of 220,
720 is  parts of acrylic acid, 1.5 parts of methylhydroquinone, 30 parts of
triphenylstibine and 1749 parts of butyl cellosolve acetate was heated to
95 C and reacted for 30 hours. After 1130 parts of hexahydrophthalic
anhydride was added thereto, reaction was further carried out at [err] for
20 hours to obtain a product having a viscosity of 41 kg/m s (41000 CPS)
([err]) and an acid value (of the components except the solvent) of 103 mg
KOH/g. 20 Example 10: A mixture of 1620 parts of a polyfunctional epoxy
compound of tris(hydroxyphenyl)methane base (TACTIX-742, produced by The
Dow Chemical Co., softening point: 55 C) having an epoxy equivalent of 25
162, 860 parts of methacrylic acid  1.0 part of methylhydroquinone, 10
parts of methyltriethylammonium chloride and 1226 parts of butyl cellosolve
acetate was heated to [err] and reacted for 30 hours. After 377 parts of
phthalic anhydride was added thereto, reaction was further carried out at
[err] for 20 hours to obtain a product having a viscosity of 2,95
kg/[err](2950 CPS) (25 C) and an acid value (of the components except the
solvent) of 50 mg KOH/g. 30 Application Examples 11 to 15: 



Each of solder resist compositions having a composition shown in Table 1
was prepared. Each composition was applied to a copper through-hole board
for printing circuit by screen printing to a thickness 35  of 20 to 100 um.
After the coated film was dried at [err] for 60 minutes, a negative film
was placed on the board in direct contact with the coated film or without
any contact with the coated film. The board was then irradiated with
ultraviolet rays by using a 5-KW ultra-high pressure mercury  vapor lamp,
and the unir- radiated portion of the coating film was dissolved and
removed by an aqueous alkali solution such as 1.5% aqueous solution of
[err]. Thereafter, the board was heated and cured at 150 C for 30 minutes
in a hot- 40  air drier to obtain each-sample of printed circuit board.
Various properties of the samples obtained were tested. The results are
shown in Table 1. [Storage stability] 45     A resin composition was
allowed, to stand at [err] and the days passed until the composition was
thickened or gelated  were counted. [Solubility] so     After the
irradiation with ultraviolet rays by using a 5-KW ultra-high pressure
mercury vapor lamp, the unirradiated portion of the coating film was
dissolved and removed by 1.5% aqueous alkali solution of [err] to judge the
solubility. O    Dissolving speed is high. x    Not dissolved or dissolving
speed is very low. 55    EP 0 362 735 B1 [Soldering resistance] The state
of a coating film after immersing a sample board in a molten solder of
[err] for 2 minutes was judged. 5     O    Nothing abnormal in the external
appearance of the coated film x    Produced blister, melted or peeled off
[Adhesion] 10     Cellophane tapes were adhered to 100 squares of 1 mm x 1
mm on the coated film of a sample and were peeled off to evaluate the
adhesion. Number of squares   Number of squares initially) 15
not  peeled  off              present         on  sample [Insulation
resistance] 20 A sample was allowed to stand for 240 hours in an atmosphere
of 80 C and 95% RH and the insulation resistance of the coated film was
measured. 25 30 35 40 45 



50 55 8    EP 0 362 735 B1 The results are shown in Table 1. Table 1
Application Example 11     12       13       14      15 10    Resin
obtained in Example 1   121                                90 Resin
obtained in Example 2          100 Resin obtained in Example 3
110 Resin obtained in Example 4                              70 15 Resin
obtained in Example 5                                      31 Epoxy
acrylate  *2                    14       16.4     14 EPPN-201  *1
5.0    10                10       5.0 20    Pentaerythritol triacrylate
1.8                         5      1.8 Tris(hydroxyethyl)iso-
1.5       5       5 cyanurate diacrylate SP-170  *3                     0.2
0.2       0.2     0.2      0.2 25 DETX  *4                        4       4
4        4       4 EPA  *5                         4       4        4
4       4 Butyl cellosolve acetate       10      15        -       10
10 30    Talc                           40      40       40       40
40 Storage stability               ---- Not less than 10 days ----
Solubility                      0        0       0      0        0
Soldering resistance            0       0        0       0        0
Adhesion                     100/100 100/100 100/100 100/100 100/100
Insulation resistance ([err])   [err] 40 45 50 55 9    EP 0 362 735 B1 



Note: *1 EPPN-201: Phenol [err]Novolak. type epoxy resin (produced 5
by Nippon Kayaku K.K.) *2  Epoxy acrylate: Obtained by reacting 0.5
chemical equivalent of acrylic acid per chemical 10 equivalent of epoxy
group of EPPN-201 and diluting the reaction product with 30% 15
butyl cellosolve acetate *3  SP-170:  Produced by Asahi Denka Kogyo K.K.,
cationic photopolymerization catalyst 20 *4  DETEX:   Produced by Nippon
Kayaku K.K., photo- polymerization initiator, 2,4-diethyl- 25
thioxanthone *5  EPA:      Produced by Nippon Kayaku K.K., photo-
polymerization accelerator, ethyl N,N- 30 dimethylaminobenzoate. 35
Application Examples 16 to 20: Each of solder resist composition haying a
composition shown in Table 2 was prepared by using an unsaturated
group-containing polycarboxylic acid resin obtained in each of Examples 6
to 10 and various property tests were carried out in the same way as in
Application Examples 11 to 15. The results are shown 40 in Table 2. 45 so
55 10    EP 0 362 735 B1 Table 2 Application Example 5
16        17        18        19        20 Resin obtained in Example 6
114                                      80 Resin obtained in Example 7
100 Resin obtained in Example 8                         121 Resin obtained
in Example 9                                    71 10         Resin
obtained in Example 10                                              34
EPPN-201 "1                      10        10        5.0       10        10
Epoxy acrylate *2                          14 



Pentaerythritol triacrylate                          1.8       30 15
Tris(hydroxyethyl)iso                                           10
cyanurate diacrylate SP-170 *3                       0.2       0.2
0.2       0.2       0.2 DETX*4                            4         4
4         4         4 EPA *5                            4         4
4         4         4 20         Butyl cellosolve acetate          15
15        10        10        15 Talc                             40
40        40         40        40 Storage stability
-Not less than 10 days ---- Solubility                        0         0
0          0 Soldering resistance              0         0         0
0         0 25         Adhesion                     100/100   100/100
100/100   100/100   100/100 Insulation resistance ([err])    [err] Note: *1
to *5 represent the same as in Table 1 30 Claims 1. An unsaturated
group-containing polycarboxylic acid resin produced by reacting an
epoxidized com- pound of a condensate of a phenolic compound and an
aromatic aldehyde having a phenolic hydroxyl group with (meth)acrylic acid,
and further reacting. the reaction product with polybasic carboxylic acid
or an anhydride thereof. 2. An unsaturated group-containing polycarboxylic
acid resin according to claim 1 produced by reacting a 40     compound
represented by the following formula [I]: [err] R 55     wherein R
represents H or [err], and n represents 0 or an integer of not less than 1,
with (meth)acrylic acid, and further reacting the reaction product with
polybasic carboxylic acid or an anhydride thereof.    EP 0 362 735 B1 Table
2 Application Example 5                                      16        17
18        19         20 Resin obtained in Example 6     114
80 Resin obtained in Example 7               100 Resin obtained in Example
8                         121 Resin obtained in Example 9
71 10         Resin obtained in Example 10
34 EPPN-201 *1                      10        10       5.0        10
10 Epoxy acrylate *2                          14 Pentaerythritol
triacrylate                         1.8        30 Tris(hydroxyethyl)iso
10 



15         cyanurate diacrylate SP-1 70 *3                      0.2
0.2       0.2       0.2        0.2 DETX *4                           4
4         4         4         4 EPA *5                            4
4         4         4         4 20         Butyl cellosolve acetate
15        15        10        10        15 Talc
40        40        40        40        40 Storage stability
----Not less than 10 days Solubility                        0         0
0         0         0 Soldering resistance              0         0
0        0         0 25         Adhesion                    100/100
100/100   100/100   100/100   100/100 Insulation resistance ([err])
[err] Note: *1 to *5 represent the same as in Table 1 30 Claims 1. An
unsaturated group-containing polycarboxylic acid resin produced by reacting
an epoxidized com- pound of a condensate of a phenolic compound and an
aromatic aldehyde having a phenolic hydroxyl group with (meth)acrylic acid,
and further reacting the reaction product with polybasic carboxylic acid or
an anhydride thereof. 2. An unsaturated group-containing polycarboxylic
acid resin according to claim 1 produced by reacting a 40     compound
represented by the following formula [I]: [err] 50 wherein R represents H
or [err], and n represents 0 or an integer of not less than 1, with
(meth)acrylic acid, and further reacting the reaction product with
polybasic carboxylic acid or an anhydride thereof. 11    EP 0 362 735 B1 3.
An unsaturated group-containing polycarboxylic acid resin according to
claim 1 produced by reacting a compound represented by the following
formula [II]: 5 [err] 10 15 20 wherein R each represents H or [err], and n
represents 0 or an integer of not less than 1, 25     with (meth)acrylic
acid, and further reacting the reaction product with polybasic carboxylic
acid or an anhydride thereof. 4. The resin according to any one of claims
1, 2 and 3, wherein the polybasic carboxylic acid or an anhydride thereof
is at least one member selected from the group consisting of maleic acid,
succinic 30     acid, phthalic acid, tetrachlorophthalic acid,
tetrabromophthalic acid, endomethylenetetrahydrophthalic 



acid, tetrahydrophthalic acid, hexahydrophthalic acid, trimellitic
acid,.pyromellitic acid and anhydrides thereof. 5. A resin composition
comprising the unsaturated group-containing polycarboxylic acid resin
according to 35     any one of claims 1, 2 and 3. 6. A resin composition
comprising (A) the unsaturated group-containing polycarboxylic acid resin
accord- ing to any one of claims 1, 2 and 3, and (B) at least one selected
from the group consisting of epoxy compounds, epoxy acrylates which are
reaction products of the epoxy compound with (meth)acrylic 40     acid,
carbitol (meth)acrylate, phenoxyethyl (meth)acrylate, pentaerythritol
tri(meth)acrylate, tris- (hydroxyethyl)isocyanurate di(meth)acrylate,
tris(hydroxyethyl)isocyanurate tri(meth)acrylate, acryloyl- morpholine,
trimethylolpropane tri(meth)acrylate and dipentaerythritol
poly(meth)acrylate. 7. The resin composition according to claim 6, wherein
said ingredient (A) is an unsaturated group- 45     containing
polycarboxylic acid resin produced by using at least one selected from the
group consisting of  maleic acid, succinic acid, phthalic acid,
tetrachlorophthalic. acid, tetrabromophthalic acid, en-
domethylenetetrahydrophthalic acid, tetrahydrophthalic acid,
hexahydrophthalic acid, trimellitic acid, pyromellitic acid and anhydrides
thereof as a polybasic carboxylic acid or an anhydride thereof. 50  8. The
resin composition.according to claim 6 or 7, wherein the weight ratio of
(A) and (B) is 10 to < 100: 90 to> 0 9. The resin composition according to
claim 6 or 7, wherein the weight ratio of (A) and (B) is 20 to 90: 80 to 10
55 10. The use of the resin composition according to claims 5 to 9 for a
solder resist. 11. A cured product produced by curing the resin according
to any one of claims 1 to 9 12 *  C  L  M  S  *    EP 0 362 735 B1
PatentansprUche 1. Ungesattigte Guppen enthaltendes Polycarbonsauro-Harz,
hergestelit durch Umsetzung einer epoxi- dierten Verbindung eines
Kondensates einer Phenolverbindung und eines aromatischen Aldehyds mit 5
einer phenolischen Hydroxylgruppe mit (Meth)acryls4ure und weitere
Umsetzung des Reaktionspro- dukts mit polybasisther Carbonsgure oder einem
Anhydrid davon. 2. Ungesattigte Gruppen enthaltendes Polycarbonsgure-Harz
nach Anspruch 1, hergestellt durch Umset- zung einer durch folgende Formel
dargestellten Verbilidung [I]: 10 OCH  H-H CH-CH OCH2 CH-CH
OCH CH-CH2 R  R 20                                   0CH2 CH-O H2
CH-CH2 25         wobei R H oder CH3 darstelit und.n .0 oder eine ganze
Zahl nicht kWeiner als .1 darstellt, mit (Meth)- acryls.ure und weitere
Umsetzung.des Reaktionsprodukts mit polybasischer Carbonsaure odor einem 



Anhydrid davon.. 3. Ungesattigte Gruppen enthaltendes Poiycarbonsgure-Harz
nach Anspruch 1, hergestellt durch Umset- 30     zung einer durch folgende.
Fpormel dargesteliten Vqrbindung [gl.:- o
0 35             O C0H2 CHCH2                    OH                CI-12
CHCH2 0 40         R                          R
R o                                               0 45I OH2
CH2 50                    CH/
CH/ wobei R H oder CH3 darstelit und n 0 oder esie ganze Zahl nicht kleiner
als 1 darstellt, mit (Meth)- acrylsaure und weitere Umsetzung des
Reaktionsprodukts mit polybasischer Carbonslure oder einem 55     Anhydrid
davon. 4. Harz nach einem der Anspriche 1, 2 und 3, wobei die polybasische
Carbonsaure oder ein Anhydrid davon mindestens emne aus der aus
Maleinsaure, Bernsteinsdure, Phthalsgure, Tetrachlorophthalsaure, * '
13                   I 1111111 111111 111 1111111 11111    EP 0362735 B1
Tetrabromophthalsaure, Endomethylentetrahydrophthalsaure,
Tetrahydrophthalsaure, Hexahydropht- halsaure, Trimellithsiure,
Pyromellithsaure und Anhydriden davon bestehenden Gruppe ausgewAhIte
Verbindung ist. 5  5. Das ungesattigte Gruppen enthaltende
Polycarbonsaureharz entsprechend einem der AnsprUche 1, 2 und 3 enthaltende
Harzzusamrlensetzung. 6. Harzzusammensetzung, umfassend (A) das
ungesittigte Gruppen enthaltende Polycarbonsaureharz entsprechend einem der
AnsprUche 1,. 2 und 3, und (B) mindestens elne aus der aus Epoxyverbindun-
10     gen, Epoxyacrylaten, den Reaktionsprodukten der Epoxyverbindurg mit
(Meth)acrylsaure, Carbitol- (meth)acrylat, Phenoxyethyl(meth)acrylat,
Pentaerythroltri(meth)acrylat, Tris-(Hydroxyethyl)isocyanurat-
di(meth)acrylat, Tris-(hydroxyethyl)isocyanurat-tri(methacrylat) und
Dipentaerythrolpoly(meth)acrylat be- stehenden Gruppe ausgewAhIte
Verbindung. 15  7. Harzzusammensetzung nach Anspruch 6, wobei Bestandteil
(A) ein ungesattigte Gruppen enthaltendes Polacarbonsaureharz ist,
hergestellt durch Verwendung mindestens einer aus der aus Maleinsaure,
Bernsteinsaure, Phthaisaure, Tetrachlorophthalsaure, Tetrabromophthaisaure,
Endomethylentetrah- ydrophthalsaure, Tetrahydrophthaisaure,
Hexahydrophthalsaure, Trimellithsaure, Pyromellithsaure und Anhydriden
davon bestehenden Gruppe ausgewAhIten Verbindung als polybasische
Carbonsaure oder 20     Anhydrid davon. &  Harzzusammensetzung nach
Anspruch 6 oder 7 , wobei das Gewichtsverhaltnis von (A) und (B) 10 bis <
100: 90 bis.> 0 betragt.. 25  9. Harzzusammensetzung nach Anspruch 6 oder
7, wobei das Gewichtsverhaitnis von (A) und (B) 20 bis 90: 80 bis 10
betragt. 10. Verwendung der Harzzusammensetzung nach AnsprUchen 5 bis 9 als
Lotabdeckmittel. 



30  11. Gehartetes Produkt, hergestelit durch Harten des Harzes nach einem
der Ansprtlche 1 bis 9. Revendicatlons 1. Une r6sine acide polycarboxylique
contenant des groupes insatur6s produite en faisant reagir un 35
compos6 epoxyd6 d'un produit de.:condensation d'un compose ph~nolique et
d'un aldehyde aromati- que ayant un groupe hydroxyle- ph6nolique avec
lacide (m~th)acrylique, et en faisant reagir encore le produit r6actionnel
avec un acide polycarboxylique ou un anhydride de celul-ci. 2. Une r6sine
acide polycarboxylique contenant des groupes insatures selon la
revendication 1, produite 40     en faisant reagir un compos6 reprdsent6
par la formule ([l suivante: OCH  H-HCH-CH '0'              00Hi2 OH-OH2
20H2 2 OH-OH2 HOCH CH-CH0 55 dans laquelle R represente H ou CHa, at n
represente 0 ou un nombre entier CgaC ou sup rieur a 1, avec I'acide
(m6th)acrylique et en faisant r6agir encore le produit r~actionnel avec un
acide polycar- boxylique ou un anhydride de ceiui-ci. 14    EP 0 362 735 B1
3. Une r6sine acide polycarboxylique contenant des groupes insatures selon
la revendication 1, produite en faisant r6agir un compose represent6 par la
formule [11] suivante .5                ~~~~~~0 Io ,,OC   CHCH2:
OH             1C-2 CHCH2 0 O H2                                          O
H2 15           ~~I                                             I 20   CH\
CH\ 2H2                                            I2 C/H
CIH dans laquelle chaque R. repr6sents H. ou CHs, et n represente 0 ou un
nombre entier egal ou superieur 25     a 1, avec l'acide (meth)acrylique,
et en faisant reagir encore le produit reactionnel avec un acide
polycarboxylique ou un anhydride de celui-ci. 4. La resins selon l'une
quelconque des revendications 1, 2 et 3, dans laquelle l'acide
polycarboxylique ou son anhydride est au moins un membre du groupe forme
par l'acide maleique, I'acide succinique, 30     I'acide phtalique, I'acide
tetrachlorophtalique, l'acide t6trabromophtalique, I'acide
endomethylenetetra- hydrophtalique, I'acide tetrahydrophtalique, I'acide
hexahydrophtalique, i'acide- trimellitique, I'acide pyromellitique et leurs
anhydrides. 5. Une composition de r~sine comprenant la resine acide
polycarboxylique contenant des groupes 35     insatur6s selon l'une
quelconque des revendications 1, 2 et 3. 6. Une composition de r6sine
comprenant (A) la rdsine acide polycarboxylique contenant des groupes
insatur6s selon l'une quelconque des revendications 1, 2 et 3, et (B) au
moins un ingredient choisi dans le groupe forme par les epoxydes, les
6poxy-acrylates qui sont des produits reactlonnels de l'epoxyde 



40     avec l'acide (m6th)acrylique, le (m6th)acrylate de Carbitol, le
(m6th)acrylate de phenoxy6thyle, le tri- (m6th)acrylate de penta6rythritol,
le di(m6th)acrylate de tris(hydroxy6thyl)isocyanurate, le tri(meth)-
acrylate de tris(hydroxyethyl)isocyanurate, l'acroylmerpholine, le
tri(meth)acrylate de trimethylolpropane et un poly(m6th)acrylate de
dipentadrythritol. 4a  7. La composition de resine selon la revendication
6, dans laquelle ledit ingr6dient (A) est une r6sine acide polycarboxylique
contenant des groupes inse.tur6s produite en utilisant, comme acide
polycar- boxylique ou anhydride de celui-ci, au moins membro du groupe
form6 par l'acide mal6ique, I'acide succinique, I'acide. phtalique,.
l'acide tetrachlorophtalique, I'acide t~trabromophtalique, I'acide endom6-
thylenet6trahydrophtalique, I'acide tetrahydrophtalique, I'acide
hexahydrophtalique, I'acide trimellitique, 50     I'acide pyromellitique et
leurs anhydrides. 8. La composition de r6sine selon la revendication 6 ou
7, dans laquel ole rapport en poids do (A) et (B) est de 10 a <100: 90.a
>0. 5s  9. La composition de r6sine solon la .revendication 6 ou 7, dans
laquelle le rapport en poids de (A) et (B) est de 20 a 90 :80  10. 10.
L'utilisation de la composition de r6sine selon les revendications 5 A 9,
comme r6serve do souduro. 15                      illilll 1I 1111 111111
11111C11111 I liS i *C  L  N   S*    EP 0 362 735 B l 11. Un produit durci
obtenu par durcissement de la rdsine selon Pune quelconque des
revendications 1 A 9. *~~~~~~~                           : 10 18 20 25 30
35 40 45 s0 255 30~~~~~~~~~~~1 16                         l 1111111 111111
liii 11111 111111 *   C   L   M   S   *    


