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RESI N COMPOSI TI ON AND PRI NTED W RI NG BOARD Thi s application clains

priority to Japanese Patent application No. 2001- 288818, mmumwﬂlmmmm“ nber
21, 2001. 5 TECHNI CAL FIELD This invention relates to a p e

resin conmposition which is useful in formng an i mage by a pnocess
conprising a step of ultraviolet ray e&posure and a step of devel opnent
using a dilute aqueous al kaline solution, and is excellent not only 10 in
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properties being sacrificed, i.e. other filmproperties being al so
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resin co\:@g?ﬁtsbtgg‘g?ﬁﬁ%ﬁbi for use as a solder resist for producing a

printed I nvention also relates to a printed wiring board
formed by 15 making use of such photosensitive resin conposition as

ment i one%g&g&m%%@?&ND OF THE I NVENTI ON The printed wiring board is

enpl oyed el ectroni c conponents on soldering |ands of a
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however, due to the increasing demands for the enhancenent in density
(fineness) of wirings of the printed wiring board, a sol der resi st

conposi t | BACKEROUNR OF Tiie $IVIZNTIEN al so as a sol der resist ink composition)
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soldering lands of a conductive circuit pattern which has been formed in advance on
20 the substrate of the printed wiring board, wherein all of the circuit regions excluding
the soldering lands are covered by a solder resist film as a permanent protective film.
By this covering of solder resist film, it becomes possible to prevent the solder from
adhering onto regions which are not required to be coated with the solder on the
occasion of soldering electronic components to the printed wiring board, and to
25  prevent the conductor constituting the circuit pattern from being directly exposed to air
and hence from being oxidized or corroded by moisture.

Conventionally, the solder resist film is formed, in most cases, by a process
wherein a liquid composition of the solder resist film is coated on a substrate by
means of a screen printing to form a pattern, which is then dried to remove a solvent

30 and cured by means of ultraviolet rays or heating.

Recently however, due to the increasing demands for the enhancement in density
(fineness) of wirings of the printed wiring board, a solder resist composition (referred
hereinafter also as a solder resist ink composition) is also required to be more

excellent in resolution as well as in precision. Under such circumstances, there has
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LAttt PENTEEN TR rerer ettt rirl *coooo2* 2 been proposed,
I n place of the conventional screen printing nethod and irrespective of
the kinds of substrate i.e. consunmer's use or industrial use, a liquid
phot osol der resist nethod (photodevel opi ng nethod) which is excellent in
registration precision and in covering property of the edge portions of
conductive body. For exanple, 5 Japanese Patent Unexam ned Publication
S50- 144431 and Japanese Patent Publication S51-40451 discl ose sol der
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opment type photosolder resist composition which can be developed by making

deve
use of a dilute aqueous alkaline solution. For example,[Japanese Patent Publications
S$56-40329 and S57-45785 disclose a material comprising, as a base polymer, a
reaction product which can be obtained by a process wherein an epoxy resin is
25 reacted with unsaturated monocarboxylic acid to obtain a compound to which a poly-
basic acid anhydride is added to obtain the reaction product. Further, Japanese
Patent Publication H1-54390 discloses a photo-curable liquid resist ink composition
which can be developed by making use of a dilute aqueous alkaline solution, this
photo-curable liquid resist ink composition comprising an active energy beam-curable
30 resin which can be obtained from a reaction between a saturated or unsaturated poly-
basic acid anhydride and a reaction product obtained from a reaction between a
novolac epoxy resin and an unsaturated monocarboxylic acid, and a
photopolymerization initiator.
These liquid solder resist compositions are featured in that carboxylic group is



phot opol yneri zation initiator. These |liquid solder resist conpositions are
featured in that carboxylic group is 3 introduced into epoxy acrylate to
t hereby provide themw th photosensitivity and capability of being

devel oped using a dilute aqueous al kali solution. These liquid solder

resi st conpositions are further featured in that they usually include a

t hernosetti ng conponent, e.g. an epoxy”’conpound in general, for
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(dry to tRughdoritsitihfue!td thd fabls that any of these reaction products to be bonded to

the novolac epoxy resin is consisted of a chain compound where monomolecular

compounds thereof are linked together, and that the kinds of such a monomolecular

25 compound is limited so that the skeleton itself to be incorporated is of a relatively

simple chain linkage thus limiting the range of selectivity. Namely, merely the changes

of aforementioned chain compound to be bonded to the novolac epoxy resin are not
sufficient for designing a satisfactory solder resist composition.

Therefore, a first object of the present invention is to provide a photosensitive resin

30 composition which is useful in forming an image by a process comprising a step of

ultraviolet ray exposure and a step of development using a dilute aqueous alkaline

solution, and is excellent not only in anti-tackiness (dry to touch) but also in film

properties such as flexibility, adhesiveness and heat resistance without other film

properties being sacrificed, i.e. other film properties being also maintained at an



properties such as flexibility, adhesiveness and heat resistance w thout
other film properties being sacrificed, i.e. other film properties being
al so naintained at an 4 excellent level, thereby rendering the

phot osensitive resin conposition suitable for formng a pattern of coated
film A second object of the present invention is to provide a

phot osensitive resin conposition, whose characteristics can be easily
designed in conformty with the end 5 use thereof, and which is capabl e of
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flexibili? adhesion onto a printed circuit substrate, and in heat
resi stance, and noreover that it is possible, through a selection of the

ki nds of to markedly inprove, among others, the
ant i -tack%ﬂ@@ﬁ@ﬁ'ﬁngg@% flexibility and adhesivity-to-substrate
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and with an unsaturated polybasic acid is useful for forming a coated film which is
excellent in anti-tackiness (not sticky) as well as for forming a cured film which is
excellent in flexibility, in adhesion onto a printed circuit substrate, and in heat
resistance, and moreover that it is possible, through a selection of the kinds of the
25 epoxy compound, to markedly improve, among others, the anti-tackiness, heat
resistance, flexibility and adhesivity-to-substrate of the coated film, thus accomplishing

the present invention.
Namely, according to the present invention, there is provided (1) a photosensitive
resin composition comprising (A) an active energy ray (line)-curable resin having
30 ethylenic unsaturated linkage, (B) a photopolymerization initiator, (C) a reactive
diluent, and (D) a thermosetting compound; wherein said active energy ray-curable
resin having ethylenic unsaturated linkage (A) comprises an epoxy compound-
modified unsaturated polybasic acid-modified epoxy resin which is obtained by a
process wherein an epoxy compound is reacted with a radically polymerizable



process wherein an epoxy conpound is reacted with a radically polynerizable
5 unsaturated nonocarboxylic acid to forma conpound havi ng hydroxyl group
with which a saturated or unsaturated pol ybasic acid or a saturated or
unsaturated polybasic acid anhydride is reacted to form an epoxy

conpound- nodi fi ed unsaturated polybasic acid, which is then allowed to
react with an epoxy resin to obtain sav d epoxy 5 conpound-nodified
unsat ur at ed pol ybasi ¢ aci d-nodi fied epoxy resin. According to the present
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biphenyl epoxy resin and glycidyl amine-type epoxy resin.
According to the present invention, there is also provided (4) the photosensitive
resin composition as set forth in the aforementioned item (1) or (2), wherein said
epoxy compound-modified unsaturated polybasic acid is formed of a compound which
25 is obtained by a process wherein at least two kinds of epoxy compound selected from
the group consisting of triglycidyl isocyanurate, bisphenol epoxy resin, biphenyl epoxy
resin and glycidyl amine-type epoxy resin are reacted with unsaturated
monocarboxylic acid to form a compound having hydroxyl group with which a
saturated or unsaturated polybasic acid or a saturated or unsaturated polybasic acid
30  anhydride is reacted.
According to the present invention, there is also provided (5) the photosensitive
resin composition as set forth in any one of the aforementioned items (1) to (4),
wherein said photopolymerization initiator (B) is employed at a ratio of 0.2 to 30g

based on 100g of said active energy ray-curable resin having ethylenic unsaturated



based on' 100g of said active energy ray-curable resin having ethylenic
unsaturated 6 I|inkage (A). According to the present invention, there is

al so provided (6) the photosensitive resin conposition as set forth in any
one of the aforenmentioned itenms (1) to (5), wherein said reactive diluent
(C is enployed at a ratio of 2 to 40g based on 100g of 5 said active
energy ray-curable resin having ethyléﬁic unsaturated |inkage (A).
According to the present invention, there is also provided (7) the

phot osenslinkage (A esi n conposition as set forth in any one of the
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react wt A . in to obtain said unsaturated pol ybasic
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aci d- nodi c ep sin. It is also 30 possible to co-use other
ki nds of epoxy conpound-nodi fied unsaturated polybasic acid-nodified

novol ac e@ﬁc{mg%@s@ﬁj%ﬁﬁgﬁmﬁwm“red according to the sane nethod
a

as nentione ove except that an epoxy resin other than the _
af or ement i opedond(Al are antivseneegyi ray-eurablp| regind haying fajr leaste twp @tiyyleniepound,

a polyyf ungidaRRated FRIGEs G BRO YRR 2REor8MB 10 Y present invention is preferably
constituted entirely by or alternatively may be constituted mainly by an epoxy
compound-modified unsaturated polybasic acid-modified novolac epoxy resin which is
obtained by a process wherein an epoxy compound is reacted with an unsaturated
monocarboxylic acid to form a compound having hydroxyl group with which a

25  saturated or unsaturated polybasic acid or a saturated or unsaturated polybasic acid
anhydride (it may be referred to hereinafter as a saturated or unsaturated polybasic
acid or an anhydride thereof) is reacted to form an epoxy compound-modified
unsaturated polybasic acid, which is then allowed to react with a novolac epoxy resin
to obtain said unsaturated polybasic acid-modified novolac epoxy resin. |t is also

30 possible to co-use other kinds of epoxy compound-modified unsaturated polybasic
acid-modified novolac epoxy resin which can be manufactured according to the same
method as mentioned above except that an epoxy resin other than the
aforementioned novolac epoxy resin is employed.

As for the epoxy compound, a polyfunctional epoxy compound can be employed.



7+ As for the pol yfunctional epoxy conpound, it is preferable to use a
conpound having a ring structure, specific exanples thereof being
conpounds having one or a plurality of aromatic rings (such as benzene
ring) or isocynuric acid rings attached to the polyneric skeleton thereof.
As for the epoxy equival ent of the epoxy conpound, it is 5 preferable that
it falls within the range of 90 to 500°in view of inproving the

phot osensitivity of the epoxy conpound-nodified unsaturated pol ybasic
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the reaction of a saturated or unsaturated polybasic acid or an anhydride thereof to be

25 subsequently reacted therewith would be correspondingly increased. Since the same
situation can be applied to the compounds that have bonded thereto in this manner,
the epoxy compounds employed as a mixture are more likely to be turned into a resin
where a plurality of molecules are bonded to each other. On the contrary, as the ratio
of the radically polymerizable unsaturated monocarboxylic acid per one mole of epoxy

30 group is increased larger than one mole, the possibility of forming a mixture of adducts
of various kinds of epoxy compounds employed as a mixture with the radically
polymerizable unsaturated monocarboxylic acid would be increased.

By the way, the aforementioned epoxy compound-modified unsaturated polybasic

acid may be a mixture of compounds which can be obtained by a process wherein at



8 ‘least'two kinds, i.e. two, three or four kinds of epoxy conpounds
selected fromthe group consisting of triglycidyl isocyanurate, bisphenol
epoxy resin, biphenyl epoxy resin and glycidyl am ne-type epoxy resin are
respectively reacted with an unsaturated nonocarboxylic acid to produce a
conpound havi ng hydroxyl group with which a 5 saturated or unsaturated

pol ybasi ¢ acid or anhydri de thereof i sBreacted to thereby obtain the

m xture of conpounds. As for the triglycidyl isocyanurate, it is possible
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most preferable. There is not any particular limitation regarding the reacting method
between the epoxy resin and the radically polymerizable unsaturated monocarboxylic
25 acid. For example, these epoxy resin and acrylic acid can be reacted by heating them
in a suitable diluent. As for the diluent, it is possible to employ ketones such as
methylethyl ketone, cyclohexanone, etc.; aromatic hydrocarbons such as toluene,
xylene, etc.; alcohols such as methanol, isopropanol, cyclohexanol, etc.; alicyclic
hydrocarbons such as cyclohexane, methylcyclohexane, etc.; petroleum solvents such
30 as petroleum ether, petroleum naphtha, etc.; Cellosolves such as Cellosolve, butyl
Cellosolve, etc.; carbitols such as carbitol, butyl carbitol, etc.; and acetic esters such
as ethyl acetate, butyl acetate, Cellosolve acetate, butyl Cellosolve acetate, carbitol
acetate, butylcarbitol acetate, etc. As for the catalyst to be employed in this case, it is
possible to employ amines such as triethyl amine, tributyl amine, etc.; and phosphides



9 : such as triphenyl phosphine, triphenyl phosphate, etc. In the reaction
bet ween the af orenenti oned epoxy conpounds and radically polynerizable
unsat ur at ed nonocar boxylic acid, polyfunctional epoxy conpounds having two
or nore epoxy groups in one nolecule is enployed as the epoxy 5 conpounds
to thereby enable at |east two epoxy groups are allowed to react with the
radi cal |y pol yneri zabl e unsat ur at ed nﬁ%ocarboxylic acid. As a result, when
a saturated or unsaturated pol ybasic acid or the anhydride thereof to be
expl ai nedsuchasdriptahlylgphosphipertripbhdérgtiptiasphatacetewi t h t he above reaction
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ki nd of thee deleprsatesbm§duthe pther diahd, iéthe oypeutity iaf the radically polymerizable
unsaturated monocarboxylic acid is excessive, a large quantity of unreacted
carboxylic acid may be left remain, thereby possibly deteriorating the various
properties (such as water proofness) of the cured product. The reaction between the
25 epoxy compounds and the radically polymerizable unsaturated monocarboxylic acid
should preferably be performed under a heated condition, i.e. at a reaction
temperature of 80-140C. If this reaction temperature exceeds over 1400, the thermal
polymerization of the radically polymerizable unsaturated monocarboxylic acid may be
easily caused to take place, thereby making it difficult to perform the synthesis. On
30 the other hand, if this reaction temperature is lower than 8001, the speed of reaction
would become too slow and therefore is not preferable in the actual manufacturing
process.
Irrespective of the situations where a plural kinds of the epoxy compounds are to
be employed, or where only one kind of the epoxy compound is to be employed, it is



100 preferable, if the nolecul es of each epoxy conpound are desired to be
| inked to each other, to enable 0.4-0.9 nole of the radically

pol ynmeri zabl e unsaturated nonocarboxylic acid to react with one nol e of
t he epoxy group. In the reaction between the epoxy conpounds and the
radically polynerizable 5 unsaturated nonocarboxylic acid in a diluent,
the m xing quantity of the dil uent shd® d preferably be within the range
of 20 to 50% based on the total weight of the reaction system The
reaction jretetaile, |bm9vmdaculéeofe¢mmepmyrpmnpdmcbmd debired toohec iided to each
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t her eof rT@ﬁ'dé?rﬁathyIenetetrahydrophthalic acid, methylendomethylenetetrahydrophthalic acid,
trimellitic acid, pyromellitic acid, and diglycolic acid. As for the polybasic acid
anhydride, it is possible to employ anhydrides of these polybasic acids. These

25 compounds can be employed singly or in combination of two kinds thereof.

The saturated or unsaturated polybasic acid or anhydrides thereof is then allowed
to react with the hydroxyl group that has been generated from the reaction between
the epoxy compounds and the radically polymerizable unsaturated monocarboxylic
acid, thereby providing them free with carboxyl group. The quantity to be employed of

30 the saturated or unsaturated polybasic acid or anhydrides thereof for the reaction can
be adjusted in such a manner that when the reaction product between the epoxy
compounds and the radically polymerizable unsaturated monocarboxylic acid is
provided with two hydroxyl groups in one molecule thereof, the quantity to be
employed of the saturated or unsaturated polybasic acid or anhydrides thereof may be °



11* one nole per nole of the hydroxyl group. However, when the reaction is
provided wth three or nore hydroxyl groups in one nolecule thereof, the
guantity of the saturated or unsaturated pol ybasic acid or anhydrides

t hereof should preferably be adjusted so as to enable the saturated or
unsat urated pol ybasic acid or anhydrides 5 thereof to react with at | east
two or nore of these hydroxyl groups.lihe saturated or unsaturated
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as Br, C he 30 introduced into these epaoxy resins, These epoxy, resins
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employed in the present invention, there is not any particular limitation as long as the
novolac type epoxy resin is provided with at least two functional groups. Although
there is not any particular limitation with regard to the epoxy equivalent, those having
an epoxy equivalent of 1,000 or less, more preferably 100-500 are usually employed.

25 For example, the novolac type epoxy resin may be selected from phenol novolac
type epoxy resin such as bisphenol A, bisphenol F, bisphenol AD, etc.; cresol novolac
type epoxy resin such as o-cresol novolac type epoxy resin; bisphenol A novolac type
epoxy resin; bisphenol-modified novolac type epoxy resin; modified polyfunctional
novolac type epoxy resin; etc. Further, halogen atoms such as Br, Cl may be

30 introduced into these epoxy resins. These epoxy resins may be employed singly or in
combination of two or more kinds.

According to the present invention, the aforementioned epoxy compound-
modified unsaturated polybasic acid-modified novolac epoxy resin can be obtained
through the reaction between the aforementioned epoxy compound-modified



122 unsaturated pol ybasic acid and the aforenenti oned novol ac type epoxy
resin. In this case, the epoxy conpound-nodified unsaturated pol ybasic
acid should preferably be reacted with the novol ac type epoxy resin at
such a ratio that 1.1-4.0 equivalent weight, nore preferably 1.6-3.0

equi val ent wei ght of the carboxyl groE of the 5 unsaturated pol ybasic acid
can be reacted with one equival ent me'ght of epoxy group of the novol ac
type epoxy resin. If the ratio of the epoxy conpound-nodified unsaturated
pol ybasi arseiutated pelybasie acitrend the afoeememwnedtnow'ag kipe epoxy sesuhi lin this of t he
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modified unsaturated polybasic acid in a diluent, the mixing quantity of the diluent

should preferably be within the range of 20 to 50% based on the total weight of the

reaction system. The reaction product to be obtained in this manner can be prevented

from being isolated and therefore can be presented, in the form of solution in the
25 diluent, for the following process.

The acid value of the epoxy compound-modified unsaturated polybasic acid-
modified novolac epoxy resin to be obtained in this manner should preferably be
within the range of 40 to 160 mgKOHY/g. If the acid value of this novolac epoxy resin is
less than this lower limit, the developing property of this novolac epoxy resin would be

30 deteriorated. On the other hand, if the acid value of this novolac epoxy resin is larger
than this upper limit, the properties such as water proofness of the cured film of the
photosensitive resin composition comprising this novolac epoxy resin would be badly
influenced.

Although the aforementioned epoxy compound-modified unsaturated polybasic



13 acid-nodified novol ac epoxy resin can be enployed as a photosensitive
resin, a radically polynerizable unsaturated group may be further

i ntroduced into this novolac epoxy resin through a reaction between the
car boxyl group of this novolac epoxy resin and a glycidyl conpound having
at | east one radically polynerizable unsaturated 5 group and epoxy group,

t hereby obtaining a photosensitive redPn which is further I mproved in

phot osensitivity. Since this photosensitive resin which is further inproved
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the glycidyl compound to the solutlon generally at a ratio of 0.05-0.5 mole per mole of

the carboxyl group that has been introduced into the epoxy resin. In view of various

factors such as the photosensitivity (sensitivity) of the photosensitive resin

composition containing a photosensitive resin that can be obtained, the heat control

25 tolerance (the controllable range of thermal tolerance relative to the degree of curing

of coated film that can be removed on the occasion of developing the unexposure

regions at the step of drying the coated film), and the electric properties such as

electric insulation, it would be more advantageous to execute the reaction by

incorporating the glycidyl compound at a ratio of 0.1-0.5 mole per mole of the carboxyl

30 group. The reaction temperature in this case should preferably be within the range of

80-12000. The acid value of the photosensitive resin which is composed of this

glycidyl compound-added epoxy compound-modified unsaturated polybasic acid-

modified novolac epoxy resin should preferably be within the range of 45-250

mgKOH/g.



14 As aforenentioned, novol ac epoxy resin was reacted w th epoxy conpound
nodi fi ed unsaturated pol ybasic acid, however, it may be one kind or sone

ki nds of epoxy resin fromwhich is selected at | east one kind of epoxy
resin selected fromthe group consisting of novol ac epoxy resin,
triglycidyl isocyanurate, bisphenol epoxy 5 resin, biphenyl epoxy resin and
gl ycidyl am ne-type epoxy resin, i nst é4d of novolac epoxy resin. As for
each of these resin, the specific resin as aforesaid also can be wused |ike
t he novol acAepafaremantipned, Avavoledi epoxyoresite wasegeacstedi mitbnépaxy, cerhpound-
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effects of thep atfon init
benzophenone p-phenyl benzophenone 4 4'-diethylamino benzophenone dlchloro

benzophenone, 2-methylanthraquinone, 2-ethylanthraquinone, 2-tertiary
butylanthraquinone, 2-aminoanthraquinone, 2-methylthioxanthone, 2-
ethylthioxanthone, 2-chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-
25 diethylthioxanthone, benzyldimethyl ketal, acetophenone dimethyl ketal, p-
dimethylamino benzoic ethylester, etc. these compounds can be employed singly or

in combination of two or more kinds thereof.
The mixing ratio of the photopolymerization initiator may be generally in the range
of 0.5-50g based on 100g of the active energy ray-curable resin constituting the
30 component (A). [f the mixing ratio of the photopolymerization initiator is less than
0.5g, it would become difficult to enable the active energy ray-curable resin to proceed
the photo-curing reaction thereof. On the other hand, even if the mixing ratio of the
photopolymerization initiator is increased exceeding over 50g, it is impossible to
further enhance the effects expected of the photopolymerization initiator, and hence



15 an excessive addition of the photopolynerization initiator is

econom cally disadvantageous. Furthernore, any excessive addition of the
photo polynerization initiator may invite the deterioration of the
mechani cal properties of the cured film thereof. In viewpoints of the

phot o-curing properties, econony and nechanical 5 properties of cured film
the mxing ratio of the photopolyneriiétion initiator should preferably be
in the range of 2.0-30g based on 100g of the active energy ray-curable
resin. Than rexcessive ddtitiemt of Cthenephmsopdlyrherizstiononanitiatord ief etatemically
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hexa( met Halggdn yagnitude; Hhe phote-pelimerizatile menomepeay aet Ba employed.
hexa(met ha) acr ! ghethe specific examples of the photo-polymerizable monomer, it is
possible to employ various kinds of reactive diluents such as 1,4-butanediol
di(metha)acrylate, 1,6-hexanediol di(metha)acrylate, neopentylglycol
25 di(metha)acrylate, polyethyleneglycol di(metha)acrylate, neopentylglycol diadipate
di(metha)acrylate, hydroxyl pivalic acid neopentylglycol di(metha)acrylate,
dicyclopentanyl di(metha)acrylate, caprolactone-modified dicyclopentenyl
di(metha)acrylate, ethylene oxide-modified phosphoric acid di(metha)acrylate,
allylcyclohexyl di(metha)acrylate, isocyanurate di(metha)acrylate, trimethylolpropane
30 trilmetha)acrylate, dipentaerythritol triimetha)acrylate, propionic acid-modified
dipentaerythritol triimetha)acrylate, pentaerythritol triimetha)acrylate, propylene oxide-
modified trimethylolpropane triimetha)acrylate, tris(acryloxyethyl)isocyanurate,
propionic acid-modified dipentaerythritol penta(metha)acrylate, dipentaerythritol
hexa(metha)acrylate, caprolactone-modified dipentaerythritol hexa(metha)acryiate,



16 etc.' The aforenentioned 2 to 6-functional as well as other

pol yfunctional reactive diluents nmay be enployed singly or in conbination
of two or nore kinds. The mixing ratio of these reactive diluents nay be
sel ected fromthe range of 2.0 to 40g in general 5 per 100g of the active
energy ray-curable resin constituting the conponent (A). If the mxing
ratio of these reactive diluents is | &8s than 2. 0g, it would be inpossible
to achieve a sufficient photo-curing and to obtain satisfactory properties
in terns €. acid resistance and heat resistance of the cured filmthereof.
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methylcyclohexane etc,; petroleum soIvents such as petroleum ether petroleum
naphtha, etc.; Cellosolves such as Cellosolve, butyl Cellosolve, etc.; carbitols such as
carbitol, butyl carbitol, etc.; and acetic esters such as ethyl acetate, butyl acetate,
Cellosolve acetate, butyl Cellosolve acetate, carbitol acetate, butylcarbitol acetate,

25 etc.

The aforementioned thermosetting compound (D) is wuseful in the
photosensitive resin composition of the present invention for improving the properties
of the coated film after the post-curing thereof which is performed in subsequent to the
steps of exposure and development of the coated film, and hence the thermosetting

30 compound (D) can be selected from epoxy compounds and other kinds of
thermosetting compounds. it is preferable however that the photosensitive resin
composition contains at least an epoxy compound. As for the epoxy compounds
useful in this case, it is possible to employ the aforementioned four kinds of epoxy
compounds, i.e. triglycidyl isocyanurate, bisphenol epoxy resin, biphenyl epoxy resin



172 and gl ycidyl am ne-type epoxy resin. However, it is also possible to
enpl oy aliphatic epoxy resins such as Araldite CY-179 (Chiba Co., Ltd.);

di cycl opent adi ene type epoxy resin which is based on a nodified polyhyric
phenol resin which can be obtained through a polyaddition reaction between
di cycl opent adi ene and phenol in the 5 presence of Lewi s acid catalyst;

xyl ene type epoxy resin such as EXA- 4380L (Dai ni hon I nk Chem cal s

I ndustries); naphthal ene type epoxy resin such as tetrafunctional
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salt o errvatives t ere 'S exce I n pot
life as W@nﬂ ger if thet oixingeratio of this thermosetting compound is increased exceedmg

over 150g, the developing property of the coated film prior to the post curing would be
deteriorated, thereby deteriorating the pot life stability of the photosensitive
composition. In view of these facts, the mixing ratio of this epoxy thermosetting

25 compound should preferably be in the range of 50-100g per 100g of the active energy
line-curable resin.

This epoxy thermosetting compound may be employed together with at least one
kind of reaction-promoting agent selected from dicyan diamide, organic acid salts of
dicyan diamide and the derivatives thereof; or with a known epoxy curing promoting

30 agent such as melamine compounds, imidazole compounds and phenol compounds,
thereby making it possible to further promote the post-curing of the coated film. The
photosensitive resin composition according to the present invention, which contains a
suitable quantity of a latent thermal curing agent constituted by an organic acid salt of
dicyanine diamide or the derivatives thereof is excellent in pot life as well as in storage



18 stability as conmpared with the photosensitive resin conposition using
di cyanine diam de or N-substituted dicyanine diam de. Additionally, the
coated filmof the photosensitive resin conposition according to the
present invention is capable of extending the thermal control tolerance
thereof. The mxing ratio of the reaction 5 pronoting agent may be sel ected
fromthe range of 0.1-10g per 100g of he conponent (A). Wen the
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of be obtained as explained above can be coated to a desired thickness on the surface
of a printed wiring board provided with a circuit pattern which can be formed by
etching a copper foil of a copper-clad laminated board. The resultant coated film is
then heated for 15-60 minutes at a temperature of 60-800 to evaporate the solvent,
25  after which a negative film having a circuit pattern which is made light-transmissive
except regions where soldering lands are located is adhered onto the coated film.
Thereafter, the printed wiring board is irradiated with ultraviolet rays from over the
negative film, and the unexposure portions corresponding to the soldering lands are
removed by making use of a diluted aqueous alkaline solution to thereby develop the
30 coated film. As for the diluted aqueous alkaline solution to be employed in this case,
although 0.5-5wt% aqueous solution of sodium carbonate is usually employed, it is
also possible to employ other kinds of alkaline solution.
Then, the pattern of the coated film is subjected to post curing for 10-60 minutes by

making use of a hot air circulate type dryer which is heated up to a temperature of



190 140- 160" to thereby obtain an ained solder resist film As a result, a
printed wiring board having a solder resist filmforned thereon can be

obt ai ned. Thereafter, electronic devices can be sol dered and secured onto
the surface of the printed wiring board by neans of a jet flow sol dering
method or a reflow 5 soldering net hod t hus acconplishing a single
electronic circuit unit. The present ﬁvention I ncl udes as a scope thereof
not only a printed wiring board covered with a solder resist filmbefore
an el ect r t40- beaﬂ)tqibemby obimarvaitred soldeerexist filhbut al so a printed wring
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20 Resin manufacturing example 1 (photosensitive resin as the aforementioned
component (A); the same in the following resin manufacturing examples 2-8).
315g of triglycidyl isocyanurate (Nissan Chemical Industries, Ltd.; TEPIC-G; epoxy
equivalent: 105) and 216g of acrylic acid were dissolved in 630g of carbitol acetate
and allowed to react under reflux to obtain epoxy acrylate. Then, to this epoxy
25 acrylate, 460g of hexahydrophthalic anhydride was added to obtain a mixture, which
was then allowed to react under reflux until the acid value of the solution of the
reaction product became 103 mgKOH/g. Thereafter, 180g of phenol novolac resin
(Yuka Shell Co., Ltd.; Epycoat 152; epoxy equivalent: 180) was added to the resultant
reaction product to obtain a mixture, which was then allowed to react under reflux until
30 the acid value of the solution of the reaction product became 62 mgKOH/g. The
solution of photosensitive resin thus obtained was found to contain 65% of solid resin
moiety, and the acid value of this resin moiety was 96 mgKOH/g.

Resin manufacturing example 2:



equi val ent: 190) and 144g of acrylic acid were dissolved in 540g of
carbitol acetate and allowed to react under reflux to obtain epoxy
acrylate. Then, to this epoxy acrylate, 300g of hexahydrophthalic
anhydri de was added to obtain a m xture, which 5 was then allowed to react
under reflux until the acid value of the solution of the reaction product
becane 82 ngKOH/ g. Thereafter, 1809 o@ophenol novol ac resin (Yuka Shel
Co., Ltd.; Epycoat 152; epoxy equival ent: 180) was added to the resultant
reacti on pr 88eg of bispbénalitypen epoxyt tasn (YukiacBhela€ot, Had ; dpyocestdB28) eppagt under
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nmoi ety, and the acid value of this resin noiety was 57 ngkKOH g. 25 Resin

manuf acturi ng exanple 4: 480g of glycidyl am ne type epoxy resin (Tohto
Kasei Co., ResinmavidfatBitingexample 3qui val ent: 120) and 288g of acrylic acid
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reaction product to obtain a mixture, which was then allowed to react under reflux until
the acid value of the solution of the reaction product became 37 mgKQOH/g. The
solution of photosensitive resin thus obtained was found to contain 65% of solid resin
moiety, and the acid value of this resin moiety was 57 mgKOH/g.
25
Resin manufacturing example 4:
480g of glycidyl amine type epoxy resin (Tohto Kasei Co., Ltd.; YH-434; epoxy
equivalent: 120) and 288g of acrylic acid were dissolved in 760g of carbitol acetate
and allowed to react under reflux to obtain epoxy acrylate. Then, to this epoxy
30 acrylate, 460g of hexahydrophthalic anhydride was added to obtain a mixture, which
was then allowed to react under reflux until the acid value of the solution of the
reaction product became 85 mgKOH/g. Thereafter, 180g of phenol novolac resin
(Yuka Shell Co., Ltd.; Epycoat 152; epoxy equivalent: 180) was added to the resultant
reaction product to obtain a mixture, which was then allowed to react under reflux until



noi ety, and the acid value of this resin noiety was 80 ngKOH g. 5 Resin
manuf acturing exanple 5: 210g of triglycidyl isocyanurate (N ssan Chem cal

I ndustries, Ltd.; TEPIC- G epoxy equivalent: 105), 190g of bisphenol type
epoxy resin (Yuka Shell Co., Ltd.; Epycoat 828; epoxy equivalent: 190) and
216g of acrylic acid were dissolved in 675g of carbitol acetate and
allowed to react under reflux to obtard epoxy acrylate. Then, to this epoxy
10 acryl ate, 460g of hexahydrophthalic anhydri de was added to obtain a
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anhydri de wBesindpsgfacturogtexemple & xt ure, which was then allowed to react
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equivalent. 105) and 216g of acrylic acid were dissolved in 785g of carbitol acetate
and allowed to react under reflux to obtain epoxy acrylate. Then, to this epoxy
acrylate, 462g of hexahydrophthalic anhydride was added to obtain a mixture, which
was then allowed to react under reflux until the acid value of the solution of the
25 reaction product became 95 mgKOH/g. Thereafter, 460g of bisphenol A-type epoxy
resin (Yuka Shell Co., Ltd.; Epycoat 1001; epoxy equivalent: 460) was added to the
resultant reaction product to obtain a mixture, which was then allowed to react under
reflux until the acid value of the solution of the reaction product became 50 mgKOH/g.
The solution of photosensitive resin thus obtained was found to contain 65% of solid

30 resin moiety, and the acid value of this resin moiety was 77 mgKOH/g.

Resin manufacturing example 7:
210g of triglycidyl isocyanurate (Nissan Chemical Industries, Ltd.; TEPIC-G; epoxy
equivalent;: 105), 190g of bisphenol A-type epoxy resin (Yuka Shell Co., Ltd.; Epycoat



resin (Yuka Shell Co., Ltd.; Epycoat 1001; epoxy equivalent: 460) was added
to the resultant reaction product to obtain a m xture, which was then
allowed to react under reflux until the acid value of the solution of the
reacti on product becane 47 ngKOH g. The sol ution of photosensitive resin

t hus obtai ned was found to contain 65%of solid 10 resin noiety, and the
acid value of this resin noiety was 7§2ngKO—V g. Resin manufacturing exanple
8: 210g of triglycidyl isocyanurate (N ssan Chemi cal Industries, Ltd.;
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acrylic acid were dissolved in 510g of carbitol acetate and allowed to

react underﬁéggmﬁﬁnﬁ%aéxgﬁ‘?%%y acrylate. Then, to this epoxy 30

acrylate, 4 exanydrop I ¢ anhydride was added to obtain a
m xture, wh2tldy ofteglytithdiscyaruwate (Nissae £hemicall rdusteies,uddy TEPICG)epagy d val ue
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of they SOledhi GkQishENEd A36! ERPcdUt ABEF! oG Hivalent: 460) was added to the
resultant reaction product to obtain a mixture, which was then allowed to react under
reflux until the acid value of the solution of the reaction product became 47 mgKOH/g.
The solution of photosensitive resin thus obtained was found to contain 65% of solid
resin moiety, and the acid value of this resin moiety was 73 mgKOH/g.
25
Resin manufacturing example 9 (comparative example):
315g of triglycidyl isocyanurate (Nissan Chemical Industries, Ltd.; TEPIC-G; epoxy
equivalent: 105) and 216g of acrylic acid were dissolved in 510g of carbitol acetate
and allowed to react under reflux to obtain epoxy acrylate. Then, to this epoxy
30 acrylate, 416g of hexahydrophthalic anhydride was added to obtain a mixture, which
was then allowed to react under reflux until the acid value of the solution of the
reaction product became 103 mgKOH/g. The solution of photosensitive resin thus
obtained was found to contain 65% of solid resin moiety, and the acid value of this
resin moiety was 160 mgKOH/g.



55 ngKOH g. The solution of photosensitive resin thus obtained was found to
contain 65%of solid resin noiety, and the acid value of this resin noiety
was 85 nmgKOH/ g. 10 Resin manufacturing exanple 11 (conparative exanple):
920g of bi sphenol A-type epoxy resin (Yuka Shell Co., Ltd.; Epycoat 1001;
epoxy equivalent: 460) and 144g of acrylic acid were dissolved in 354g of
carbitol acetate and allowed to react?3under reflux to obtain epoxy
acrylate. Then, to this epoxy 15 acrylate, 308g of hexahydrophthalic
anhydri de was added to obtain a m xture, which was then allowed to react
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resin moiety was 82 mgKOH/g.
20
Exampie 1
8g of 2-methyl-1-[4-(methylthio)phenyl]-2-morpholino-1-propan-1-one ((B) a
photopolymerization initiator), 8g of trimethylolpropane triacrylate ((C) a reactive
diluent), 8g of triglycidyl tris(2-hydroxymethyl)isocyanurate ((D) a thermosetting

25 compound), 0.5g of phthalocyanine green, and 8g of talc were added to 100g of the
solution of photosensitive resin ((A) a photosensitive resin) which was obtained in the
above resin manufacturing example 1 to obtain a mixture, which was then mixed
together and dispersed by making use of a three-roll mill to thereby prepare a solution
of photosensitive resin composition.

30 Then, this photosensitive resin composition was investigated by way of the
following testing methods with respects to sensitivity, heat control tolerance, anti-
tackiness, soldering heat resistance, acid resistance, adhesivity, solvent resistance,
gold plating resistance and electric properties (insulation resistance and discoloration),

the results being shown in Table 1.



Table 1.:10 Conparative Exanples 1-3 The sol utions of photosensitive resin
conpositions were prepared in the sane nanner as described in Exanple 1
except that the solutions of the photosensitive resin conpositions
obtained in the above resin manufacturing exanples 9-11 were 15
respectively substituted for the solution of the photosensitive resin
conposition obtained in the above re<in manuf acturing exanple 1, and the
tests of the solutions were nade in the sane manner as described in
Exanple 1, the results being shown in Table 1. The details of these
testing ”EtE9$§'§§§495 follows. 20 (1) Sensitivity: Alayer 35min
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phot osensi t Compasdive Examplesiit3 on of each of the above Exanples 1-5 and
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The details of these testing methods are as follows.

20 (1) Sensitivity:

A layer 35um in thickness (before drying) of the photosensitive resin composition
of each of the above Examples 1-5 and Comparative Examples 1 and 2 was coated
on a test plate by means of screen printing method to form a 21-step tablet and then
dried to prepare a coated substrate. Thereafter, the layer of the photosensitive resin

25 composition was subjected at first to an ultraviolet irradiation at an exposure dose of
200 mJ/cm? and then to a development process by making use of 1% aqueous
solution of sodium carbonate and at a spray pressure of 0.2 MPalls for 60 seconds.
The sensitivity of the photosensitive resin composition was evaluated based on the
maximum number of steps where the coated film had been completely left remained.

30 The larger the maximum number of steps is, the more excellent the photosensitivity of
the photosensitive resin composition is.

(2) Heat control tolerance:

A layer 35um in thickness (before drying) of the photosensitive resin composition

of each of the above Examples 1-5 and Comparative Examples 1 and 2 was coated



conposi tion was eval uated based on the longest tinme of prelimnary drying
which 10 enabled the coated filmto be conpletely renoved. (3)
Anti-tackiness (dry to touch): A layer 35pmin thickness (before drying) of
t he photosensitive resin conposition of each of the above Exanples 1-5 and
Conparative Exanples 1 and 2 was coated on a pre-surface-treated substrate
(a copper-clad lam nate plate) by nmeaf® of screen 15 printing method and
then dried for 20 mnutes at a tenperature of 8011 to prepare a coated
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adhesion of the coated layer to the negative film was investigated and evaluated as

follows.
20 [: The adhesion or the trace of adhesion was not recognized at all.

o: The trace of adhesion was recognized on the surface of the coated layer.

[0: There was recognized resistance in peeling the negative film.

x: There was recognized an adhered matter of the coated layer on the surface of
the negative film.

25 (3) Characteristics of coated film:

A layer 35um in thickness (before drying) of the photosensitive resin composition
of each of the above Examples 1-6 and Comparative Examples 1 and 2 was coated
on a pre-surface-treated substrate (a copper-clad laminate plate) by means of screen
printing method to obtain various kinds of coated substrates, each of which was then

30 dried for 20 minutes at a temperature of 80(1. Thereafter, a negative film was adhered
onto the surface of each coated layer. After being subjected to an exposure process,
each of the coated substrates was subjected to a development process by making use
of 1 wt% aqueous solution of sodium carbonate to form a pattern. Then, each of the
coated substrate was allowed to thermally cure for 60 minutes at a temperature of



26011. Then, a cycle of peeling test using a Cell ophane (tradenane)

adhesi ve tape 10 was repeated up to three tines to evaluate the condition
of the coated filmby way of visual observation. ~: There was no change in
the coated filmeven after three cycles of peeling test. o: There was
recogni zed slight changes in the coated filmafter three cycles of peeling
test. 15 . There was recognized chan&@s in the coated filmafter two
cycles of peeling test. x: There was recogni zed the peeling of the coated
film aftet5ainéo theréley pfeppretashgiecee ®ch hayinda dunedsfilint thamen. 20héMhdhe est

pi eces each having the curgd fi eon were imersed for 30

m nutes i aiﬁca%ﬁﬂ%gﬁaﬂ%%i%‘{@Wﬁqu%ﬁv patg&afsucﬁo(\ysam d at nornml tenperature.
Then, aft e[a)lPehbiohardhéys: washed, a peeling test using a Cell ophane adhesive
t ape was esi stance of the coated
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resi stance of the coated filmthrough the observation of the peeling and
di scdiCor a¥porPREAtadiip tdhtaedines o evalnate themgaapionss theocaatrth e Phwanef coat ed
film o bl ep¥y@sationcogni zed slight changes in the coated film 7: There
was recogni zed prom nent changes in the coated film x: The coated film
was swel | edJahbergaasdte. changgin tGBICBafﬁF'é'im gyen @@‘F@P@ﬁ&éc'e# REPqeling tgfteces each

having Lhe GUTRgelidIrdBRRE S AL g@ﬁgbﬁﬁi@ﬂuﬁ Uy el & abal g

wor k. Then, a peeling teSt usi eslive tape wa per f or med
to visual Ib%e“BQ&bahate the gol d-plating resistance of the coated filmthrough

15 [1: There was recognized changes in the coated film after two cycles of peeling
test.

x: There was recognized the peeling of the coated film after one cycle of peeling
test.
(c) Acid resistance:

20 The test pieces each having the cured film formed thereon were immersed for 30
minutes in 10 wt% aqueous solution of sulfuric acid at normal temperature. Then,
after being water-washed, a peeling test using a Cellophane adhesive tape was
performed to visually evaluate the acid resistance of the coated film through the
observation of the peeling and discoloration of the coated film.

25 [J: There was no change in the coated film.

o: There was recognized slight changes in the coated film.

[0: There was recognized prominent changes in the coated film.
x: The coated film was swelled and peeled.

(d) Solvent resistance:

30 The test pieces each having the cured film formed thereon were immersed for 30
minutes in methylene chloride at normal temperature. Then, after being water-
washed, a peeling test using a Cellophane adhesive tape was performed to visually
evaluate the solvent resistance of the coated film through the observation of the
peeling and discoloration of the coated film.



the observation of the peeling and discoloration of the coated film 10 ~:
There was no change in the coated film o: There was recogni zed sl i ght
changes in the coated film 7. There was recogni zed prom nent changes in
the coated film x: The coated filmwas swelled and peeled. (f) Electric
properties: 15 A tandem el ectrode B coupon of |IPC SM 840B, B-25 was pl aced
on the cured film of a test piece. Thenh, a DC voltage of 100V was applied
to the cured filmin a thernohygrostat which was naintai ned at a

t enper at ur e CofThé@Owvasmb ehangkdn thecoatadfilmi ty of 90% to t hereby neasure the
i nsul ati on re.?'%stance éE 50% rl‘orﬂ{%al ater. At th%eI same time, the
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recogni zed pr Ohe peated inwaeswellpdiand pesteded film x: The coated filmwas

swel | and pesligdiatidg reddthfcel Example Comp.Ex. 1234567 8123
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Resi st ancg,oFiRehGlicn & the PRSI 4w diskoiratidnddt tHe EXated filt, 1. 0x 2. Ok 1. Ok 2. O«
3.0k 2.0k 5. Ox 2. x 2. x Resistance(E) 1012 1012 1012 1012 1012 1012 1012

1072 112 161 7hergwas no change in the coated film.
o: There was recognized slight changes in the coated film.
O: There was recognized prominent changes in the coated film.
x: The coated film was swelled and peeled.
() Electric properties:

15 A tandem electrode B coupon of IPC SM-840B, B-25 was placed on the cured film
of a test piece. Then, a DC voltage of 100V was applied to the cured film in a
thermohygrostat which was maintained at a temperature of 600 and a relative
humidity of 90% to thereby measure the insulation resistance ([J 500 hours later. At
the same time, the discoloration of the coated film was observed to visually evaluate

20 the degree of discoloration.

O: There was no change in the coated film.
o: There was recognized slight changes in the coated film.
C: There was recognized prominent changes in the coated film.

x: The coated film was swelled and peeled.

25
Table 1
Example Comp.Ex.
1 2 3 4 5 6 7 8 |1 2 3
Sensitivity 10| 9 9 11|10 10| 10|10 | 10 | 10| 7
Heat control 100 | 100 [ 100 | 90 [ 100 | 100 | 100 | 100 | 90 | 100 [ 100
Tolerance (min)
Anti-tackiness C o o o G W O C o C ]
Hardness 6H | 6H | 6H | 6H | 6H | 6H | 6H | 6H | 6H | 6H | S5H




Di'scoloration o 0 0" 0 00"~ 00 It will be recognized fromthe results
of Table 1 that in the case of Conparative Exanple 1 using a resin
corresponding to the (A) conponent and obtained in the sane manner as the
present invention except that novol ac type epoxy resin was not 5 enployed
in the exanple 1, it was inpossible tg obtain excellent results with regard
to the heat control tolerance, acid ré8istance and gol d-pl ati ng resistance.
Further, in the case of Conparative Exanple 2 using a resin which was

obt ai ned Sdideringtheat pr ocess| mherei m epaxy rlesi n such ras| novpl@c |t ype epoxy
resin waergi%hggl with acrylicjiacid and then with junsaturated dibagic
acid, it wag i mpossi bl e to] obtain excelllentf regults] 10 mith|regard tlo the
ant i - t ackAdic essistaffer eas i n| tde| casescoff bBxanpl sl |t 01 8 usi hgian oepoxy
conmpound £ hol vihasi ¢ acild-mdifiled hoXy lresiin
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it was |[possibleto obtain|exc it resul tfs wilt h riegar of
f eat ur e Resigi@see i bed 15 above| except fior tlhat |{each resfult | hsul ati on
resi st anEeLiScEprdbstties aTe- [ ATOMY trem T the case—of Exanpte where—¢gn
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and the cured filmthereof was promnently excellent in flexibiTity an

adhesivity. Addjtionally, . in the case, of Exanp| e wher e bi phenyl type
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epoxy compound-modified unsaturated polybasic acid-modified novolac epoxy resin

which was obtained through the reaction between an epoxy compound-modified
unsaturated polybasic acid and epoxy resin such as a novolac epoxy resin, it was
possible to obtain excellent results with regard to all of the features as described
15 above except for that each result of Insulation resistance is almost same. Among
them, in the case of Example 1 where an epoxy resin having the skeleton of
isocyanuric acid was employed as an epoxy compound of epoxy compound-modified
unsaturated polybasic acid, it was possible to prominently improve the anti-tackiness
and soldering heat resistance of the resin composition. Further, in the case of
20 Example 2 where a bisphenol type epoxy resin was employed, it was possible to
prominently improve the gold-plating resistance of the resin composition, and the
cured film thereof was prominently excellent in flexibility and adhesivity. Additionally,
in the case of Example 3 where a biphenyl type epoxy resin was employed, it was
possible to prominently improve the discoloration among the electric properties of the



I socyanuric acid enployed as an epoxy conpound of epoxy conpound-nodified
unsat ur ated pol ybasic acid was used with or w thout bisphenol A-type epoxy
resi n/ bi phenyl type epoxy resin, and further, a bisphenol A-type epoxy
resin enployed as an epoxy resin to react with this epoxy
conpound- nodi fi ed unsaturated pol ybasic 15 acid was used, it was possible
to inmprove all features. It goes withd® saying that this case is nore
excel l ent than the case of Conparative exanple 3 where a resin obtained by
reacti ng hasgpbmmmisitignt \ip ¢hecqame\of Example heeeca glycidybarhide ftypesépoxgrdsinhen
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In the cases of Comparative Examples 1-3, the resins thereof were obtained

through a process wherein an epoxy resin was reacted with acrylic acid and then with
25  hexahydrophthalic anhydride, and hence these reaction products are formed of a
chain compound of relatively low molecular weight and having no ring structure of
which part is bonded to the epoxy resin. On the other hand, the epoxy compound-
modified unsaturated polybasic acid modified epoxy resin which was employed in the
aforementioned Examples is provided in its skeleton with a ring structure with two
30 layers (which is structured by epoxy resin reacted firstly and finally), and hence it is
excellent in heat resistance. At the same time, since this polybasic acid is relatively
high in molecular weight, a resin to be obtained through the reaction thereof with
novolac type epoxy resin is provided with, in addition to the features of the novolac
type epoxy resin, various improved features such as anti-tackiness (not sticky),



woul d be:inferior as conpared with those of the aforenenti oned Exanpl es.
The af orenenti oned expression of "photosensitive resin conposition" nay be
repl aced by ot her expressions such as " photosensitive resin conposition
for solder resist”, or "printed wiring board covered with a sol der resist
film and the 15 manufacturing nethod thereof'. further, the present

I nvention may be further limted by t3% af orenenti oned vari ous val ues and
other limting features or by the conbinations thereof. As expl ai ned
above, acsodeiinggheéat rebistapce ®arthe iaveasion eumerd thel surpd dikn lid eontactedowvitida a
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to react @fwgous alkaline solution, and is excellent not only in anti-tackiness (dry to touch) but
also in film properties such as flexibility, adhesiveness and heat resistance without
other film properties being sacrificed, i.e. other film properties being also maintained at
an excellent level, thereby rendering the photosensitive resin composition suitable for
25 forming a pattern of coated film. It is also possible according to the present invention
to provide a photosensitive resin composition, whose characteristics can be easily
designed in conformity with the end use thereof, and which is capable of markedly
improving the anti-tackiness and heat resistance thereof, especially the flexibility and
adhesivity thereof so as to such as satisfactorily perform a gold plating.
30 It is also possible according to the present invention to provide a printed wiring
board with or without an electronic component being mounted thereon, the printed
wiring board being provided with a cured solder resist film constituted by the

aforementioned photosensitive resin compositions.



epoxy resin to obtain said epoxy conpound-nodified unsaturated pol ybasic
acid- nodified epoxy resin. 15 2. The photosensitive resin conposition
according to claim1l, wherein said active energy line-curable resin having
et hyl eni c unsaturated |inkage (A) has an acid value ranging from40 to 160
nmgKOH/ g. 20 3. The photosensitive resin conposition according to claim1 or
2, wherein said epoxy conpound- nodi f i%¥d unsat ur at ed pol ybasic acid is
formed of a conmpound which is obtained by a process wherein one kind of
epoxy conpahis clainedtised fromthe group consisting of triglycidyl

i socyanur ate, bisphenol epoxy resin, biphenyl epoxy resin and glycidyl

am ne-type epoxy resin is reacted with unsaturated nonocarboxylic acid to
25 form a1 cothutmdemsiMen@simycbmpqsinogrmmpprmrtgh(AM’dmhctae wteug)atayebwable
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epoxy co i fi unsat urated polybasic acid. 5. The photosensitive
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resin cogﬁg’giﬁgggﬁg&%gﬁdi ng to any one of clains 1 to 4, 10 wherein said
phot ool yneri zation initiator (B) is enployed at a ratio of 0.2 to 30g
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formed of noner and/or an organic solvent, and said
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20 3. The photosensitive resin composition according to claim 1 or 2, wherein said epoxy
compound-modified unsaturated polybasic acid is formed of a compound which is
obtained by a process wherein one kind of epoxy compound selected from the group
consisting of triglycidyl isocyanurate, bisphenol epoxy resin, biphenyl epoxy resin and
glycidyl amine-type epoxy resin is reacted with unsaturated monocarboxylic acid to

25 form a compound having hydroxyl group with which a saturated or unsaturated
polybasic acid or a saturated or unsaturated polybasic acid anhydride is reacted to
form said epoxy compound-modified unsaturated polybasic acid;

wherein said epoxy resin reacted with epoxy compound-modified unsaturated
polybasic acid is selected at least one kind of epoxy resin selected from the group

30 consisting of novolac epoxy resin, triglycidyl isocyanurate, bisphenol epoxy resin,

biphenyl epoxy resin and glycidyl amine-type epoxy resin.

4. The photosensitive resin composition according to claim 1 or 2, wherein said epoxy
compound-modified unsaturated polybasic acid is formed of a compound which is



are enployed at a ratio of 2 to 40g based on 100g of said active energy
ray-curable resin having ethylenic unsaturated |inkage (A). 20 7. The

phot osensitive resin conposition according to any one of clains 1 to 6,
wherein said thernosetting conpound (D) is constituted by an epoxy conpound
with or wthout other kind(s) of thernosetting conpound(s) and is enpl oyed
at aratio of 5 to 100g based on 100¢%f said active energy ray-curable
resin having ethylenic unsaturated |linkage (A). 25 8. A printed wiring
board wi t bbtainedillyreoptocass ehe@inm ahleastctvopiamdsnof émixg gomponhe deletteerfeamn, the
printed w

B Cured A81ar® R B b eRaIeE] eoPabiAte SmbEEr SeBRY RO, AP POK any
one of cl mEsits 4nd t glydidyl30amine-type epoxy resin are reacted with unsaturated
monocarboxylic acid to form a compound having hydroxyl group with which a
5 saturated or unsaturated polybasic acid or a saturated or unsaturated polybasic acid
anhydride is reacted to form said epoxy compound-modified unsaturated polybasic

acid.

5. The photosensitive resin composition according to any one of claims 1 to 4,

10  wherein said photopolymerization initiator (B) is employed at a ratio of 0.2 to 30g
based on 100g of said active energy ray-curable resin having ethylenic unsaturated
linkage (A).

6. The photosensitive resin composition according to any one of claims 1 to 5,

15 wherein said reactive diluent (C) is formed of a photopolymerizable monomer and/or
an organic solvent, and said photopolymerizable monomer and/or said organic solvent
are employed at a ratio of 2 to 40g based on 100g of said active energy ray-curable
resin having ethylenic unsaturated linkage (A).

20 7. The photosensitive resin composition according to any one of claims 1 to 6,
wherein said thermosetting compound (D) is constituted by an epoxy compound with
or without other kind(s) of thermosetting compound(s) and is employed at a ratio of 5
to 100g based on 100g of said active energy ray-curable resin having ethylenic
unsaturated linkage (A).

25
8. A printed wiring board with or without an electronic component being mounted
thereon, the printed wiring board being covered with a solder resist film constituted by
a cured film of the photosensitive resin composition as set forth in any one of claims 1
to7.

30



