-1 SPECI FI CATI ON PHOTOCURABLE/ THERMOSETTI NG COMPCOSI TI ON FOR FORM NG MATTE
FI LM 5 Technical Field This invention relates to a photocurabl e and

thernosetting |iquid conposition capable of formng a matt Ilmmmm‘““lmm
gloss and nore particularly to a photocurabl e and thernoset

conposi tion devel opable wth an aqueous al kaline solution and suykable for
the formation of such a matte filmas a solder resist and an interlam nar

i nsul ating | ayer of household or industrial printed circuit boards. 15
Background Technol ogy In recent yespBECIPYCAQION the trend of

rinted
circuit boards toward patterns of growing fineness, the adheﬁW@“MMﬂﬂﬁuMwEr
to the resist filmwhich occurs during the course of wave so
a maj or cause for inducing such defects as bridges. It is conmonl+po@®@* done

in the art to form a resi st PHOTRCHRABAE /THERMOSESIINGce for the purpose of
precl udi ng such defects, thereby enhancing the resistance of the resist
filmto adhesion of sol FOMPISEITAGN: FOR: FORMINGoMARSEe FIdMer i ng and
preclﬁding t he adhesi on of solder thereto. The conpositions to be used for
formng such matte filns of this 25 class heretofore well known to the art

are such JQ?E f by the incorporation of various fillers such as
silica a&ﬁ zﬂ%gfﬁgﬂ%gﬁgtting conponent. In such a matte resi st

conposi tion, PRYEVehvehtohNr&?ht8BY to a photocurable and thermosetting

liquid composition capable of forming a matte film of low gloss
and more particularly to a photocurable and thermosetting
10 composition developable with an aqueous alkaline solution and
suitable for the formation of such a matte film as a solder resist
and an interlaminar insulating layer of household or industrial

printed circuit boards.

15 Background Technology
In recent years, owing to the trend of printed circuit boards
toward patterns of growing fineness, the adhesion of solder to the
resist film which occurs during the course of wave soldering forms
a major cause for inducing such defects as bridges. It ;s commonly
20 done in the art to form a resist film having a matte surface for
the purpose of precluding such defects, thereby enhancing the
resistance of the resist film to adhesion of solder during the course
of wave soldering and precluding ﬁhe adhesion of solder thereto.
The compositions to be used for forming such matte films of this
25 class heretofore well known to the art are such that are formed
by the incorporation of various fillers such as silica and talc
as a matting component.

In such a matte resist composition, however, its thixotropy



-2 increases in proportion as the anmount of filler incorporated therein

I ncreases, which eventually induces the conposition to emt bubbles and
rai se skips during the course of printing and entails a clear decline in
printability thereof. Although the incorporation of the 5 filler in the
conposition in a | arge anmount gives risezto a matte surface, such a | arge
anmount of filler poses disadvantages of “exerting a harnful influence on
the electrical insulating properties etc. of the filmto be formed. Then,
in the catecréasée impreporsicn asonpoambuak ofSEnYlerfildampordidd thareen
particle dianeters as a matting conponent, when the film is formed in a
smal |t hi thGeeas et wivich evientualby dnguedsi bhé edmposddnimn hd emniteubblesgh
the surface of a coating filmdue to their large particle dianeters and
consequerd?Y THRR SKiRg durdnidofher couren efipriviRg And @ntad lsaker lead
chem cal s along the interface 15 between the filler and the resin matrix
until the %%f+’g%éf‘oh°r HreAbLLBEY thegeathi cAlihrnghdde incarperationdf the

reliakili f the .filmas i.n.terns of_resistance to chem cals and
el ect % caj%ill gd%tq% MBS rJcllé’§1 l“‘h?slé’&%o%‘}‘?‘i‘%\'ﬂ giveg ygsh tp a matte

di sad f f h d.f fi
ot *The A% Eadd, | BhbhTR YhAR Shduiy oRe BiiEk, PoRe L S ek TadSs et
present igyepting. 4 hejfhpe ﬁﬁiciiffﬁéH Vi de %hgh0&9%8&29ﬁ§}?299§Pﬁ§t1ng

t her nosetting cofrposition h1's capabl e of or m

possessedppbp&pOileHr OLEI tbLStRNCR 1 h +& SQ”tféhﬂé no f' I'ler as a matting
conponent or contains a filler only in a 25 ?f anount. Anot her obj ect

of the presenthényeint the dasd @fpwmmdet@trési@wcoﬁfpﬁsl%ﬂwﬁeiﬂaaabkﬁlﬁaﬁ
t hernosetting conposition which excels in ability to formfine patterns,

retailfs |ofv kfmps pafrttitd o idismetelisyas- 8 maek 15g useigdndt, Wied eheRklon of
a matte filmexcelling in such filmproperties as resistance to adhesion

of sol derisluformed He acemadd vhisknessopaleteny, tlesifildnass tarechaablal so
resistance to electroless gold plating, electrical insulating properties,
come into view through the surface of a coating film due to their
large particle diameters and consequently induce infiltration of
such extraneous matter as water and chemicals along the interface
15 Dbetween the filler and the resin matrix until the surface of the
substrate, which will result in deficiency in reliability of the
film as in terms of resistance to chemicals and electrical
insulating properties. This composition is also at a di.sadvantage
in failing to satisfy the need for fine patterns on account of the
20 large particle diameters of the filler. |
Amain object of the present invention, therefore, is to provide
a photocurable and thermosetting composition which is capable of
forming a matte film possessed of good properties even if it contains
no filler as a matting component or contains a filler only in a
25 small amount.
Another object of the present invention is to provide at a low

cost a photocurable and thermosetting composition which excels in

ability to form fine patterns, retains low gloss of the film stably,



5 resistance to heat, fastness of adhesion,, and hardness. Disclosure of
the I nvention To acconplish the objects nentioned above, in accordance with
a first fundanental enbodi ment of the present invention, there is 10

provi ded a photocurable and thernosetting conposition for formng a matte
film which conprises (A a photosensiti%e prepol yner obtai ned by causing
a saturated or unsaturated pol ybasic acid™ anhydride to react with a

hydr oxyl group of an esterification product of a novol ak type epoxy

conpound amdl i usesatllifaredhéSEOPRRE 26R0XF |4 Gatdied £10R) eRc@21B9%Yhin such
group-cont ai ning copolyner resin,. (C a photopolynerization initiator,

(D a dilfn, peopetEles aasepesystanpeund hatiesd.o dasdldew @PRXNgIEREPS
inits nolecule hereinafter referred to as a "pol yfunctional epoxy

conpound"gouxse Lk sraveh s dering s gesis tamceditoechenfichhe ,,presgéstance to

i nvention, 20 there is provided a photocurable and thernosetting

conposi t i 9¥eFeFoless nigRld pdatd g, nelekiteicadnpinsviatAnga phopestiesti ve
prepol.ymer obtained by causing a saturated_or unsaturated polybasic acid
anhydPi deF L5 EaRee Wk hh%a‘hydg%ﬂr‘lleﬁ‘i RPp adhesien; cand haudness.product of
a novol ak type epoxy conmpound and an unsaturated 25 nonocarboxylic acid,

(B) a carboxyl group - containing copolyner resin, (C a

photopolxggg%ﬁ§%$fgléfi%ﬁgéﬁﬁ%eéé)?gréiIuent, (E) a polyfunctional epoxy

conmpound, an an Tn These photocurabl e and t hernosetting

conposi tions fgY, LW fs %ﬁe“&hﬁ%f:&%ﬁeﬁggép'ﬁé?%ba POt O BB o %S{IE’.CE)ASa

t he carboxyl group-c alning co
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an unsaturated doubl e bond, a 5 prepo obt ai ned by cdusing an

epoxy0gr opoedédiaphgtodnzablead fd CSHMBEEL ¢ O Jdnpdd it IR Ebr Vb meng
carboxyl group of a copolyner of an unsaturated carboxylic acid and

anot her conpatihe fidw,nghhachinsahpr bsesl dayblae giytbsens {hid BrepSLPhEper
obt ai ned by causing addition reaction of a carboxyl group-containing 10
conpound ektainepoky gausingf aansapoxyted oop- anstatiurated guelpbesic acid
anhydride to react with a hydroxyl group of an esterification
product of a novolak type epoxy compound and an unsaturated
15 monocarboxylic acid, (B) a carboxyl group-containing copolymer
resin, (C) a photopolymerization initiator, (D) a diluent, and (E)
an epoxy compound having at least two epoxy groups in its molecule
(hereinafter referred to as a “polyfunctional epoxy compound”).
In accordance with a second embodiment of the present invention,
20 there is provided a photocurable and thermosetting composition for
forming a matte film, which comprises (A) a photosensitive
prepolymer obtained by causing a saturated or unsaturated polybasic
acid anhydride to react with a hydroxyl group of an esterification
product of a novolak type epoxy compound and an unsaturated
25 monocarboxylic acid, (B) a carboxyl group-containing copolymer
resin, (C) a photopolymerization initiator, (D) a diluent, (E) a

polyfunctional epoxy compound, and (F) an inorganic filler.

These photocurable and thermosetting compositions may contain



and then causing a saturated or unsaturated polybasic acid anhydride to
react wth the hydroxyl group caused by the above reaction is preferred to
be used. It is desirable that the ratio of the aforenentioned '

phot osensitive prepolymer (A) to the carboxyl 15 group-containing copol yner
resin (B) to be incorporated should be A : (B) =10 0 : about 5 to about
250, preferably (A) : (B) = 10 0 5 t'0*x 100, in weight ratio. Since the
phot ocur abl e and thernosetting conposition nmentioned above is capable of

form ng afwmtHer f{dymavhd ek cegent NESkiCdpdty Megfh properties as resistance
to adhesi on of solder during the course of wWave sol dering, resistance to

chemical s, reks sthancarboxy Blgetumleat ol ithtapblgmee! €84 1n 8y mhastihéag
properties, resistance to heat, and hardness and is possessed of excellent
f ast ness alfogihedi-oh) t copwlipeer faf |amndatweated scaeposyl bdl dey@raieh by
plating owwing to mcrofine rises and falls in the filmsurface, it is
useful iR} i AgMBQERdnhaeing | ap angatwfatked r doubillearkbondn (b-2) a
inter%aninar i_nsul ating Ia%er in printed circuit boards. In a particularly
advanPagdFRPURIRRE metittaitede P¥ pFAVFARE a 3ty | RRAKY 5 Growprcobbaining
having a resist filmforned fhereon frogma cured and patterned resist film

of the pHEIRAHERSH SRR Partdaldanpeact yatheat FarbaxEbogEORACL
Poro i ot SBERa B bR 4, fhsgtutlarell A HBORy 18 h G nch ap PheRStaRRSuna
Srter purmy il o ks aERrateldastby K bondy b | e & RFREO kRSB B ied
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anhydride to react with a hydroxyl group of an“esterification™ .
novol ak tamethpmoauEimpa i tant il onsdisataired ebpoDPeasi & @ehld SnREd i dad

(B) a carboxyl group-containing copolymer resin in conbination is capable
of form ry arepond wietht ehfe hypdeweryl group caused by the above reaction is
preferred to be used. It is desirable that the ratioc of the
aforementioned photosensitive prepolymer (A) to the carboxyl
15 group-containing copolymer resin (B) to be incorporated should be
(A) : (B) = 100 : about 5 to about 250, preferably (A) : (B) = 100 :

5 to < 100, in weight ratio.

Since the photocurable and thermosetting composition mentioned
above is capable of forming a matte film which excels in such film
20 properties as resistance to adhesion of solder during the course
of wave soldering, resistance to chemicals, resistance to
electroless gold plating, electrical insulating properties,
resistance to heat, and hardness and is possessed of excellent
fastness of adhesion to a copper foil and to various deposited layers
25 by plating owing to microfine rises and falls in the film surface,
it is useful in preparing such matte films as a solder resist and

an interlaminar insulating layer in printed circuit boards. 1In a

particularly advantageous embodiment, there is provided a printed



when a matting conponent is not added to the conposition. The present

I nventors have f urther f ound that , when an inorganic f iller as a
matti ng conponent is added to such a photocurable and 20 t hernpsetting
conposition even in a small amount, it is possible to obtain a matte film
exhibiting a further |ower gloss value and having mcrof ine rises and f
alls in the coating f il msurf ace. Sinteé- such a phot ocur abl e and

t hernosetting conposition exhibits a matting effect by the resin

conponenteitdeisdoms halving Roses Dée 25 Forwierr easrkba Achtd eurda LA
matting conponent to the utnost. As a result, the change in thixotropy of

t he conpoB&tt@rm@@cm&sasBrrﬁh.ﬂ.mamftIuheccmtmd‘:mmblé aaRbtRefhobetEling a
matte filmwhich nmanifests |ow gloss stably even after a protracted

storage aPRMP®S biien snent iengd tahoe aadapghesessedf ofod di0° tglddse viadileSb £

filmduring the course of wave solderin resi stance to chemcals, etc.

and |s p%% é%%’é%ltd’farbﬁ(?@lulteﬁ@raﬁﬁsﬁasabglfym@brmcbrene:l}m‘l tadrg. 3Dhe inetihen
f] ilmis formed by using the 5 photocurable and

ther set +ﬂ‘§ %?H-%na%‘?ﬂf‘il%%ﬁ Wbbl cASTM Pnb23r88.that the coating

filmformed fromthis conposition has the islands-in-sea structure in

whi ch the carboxyl group-containing copol yrrer resin (B) is dispersed in
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filler, a matte filmhaving a nore -l ower val'ué i's obtarned

r easd0 f ogutpit £s phgDpresep i shienf erhed tﬁrﬁitd&ﬁ%@ Odnd hethBPmE8BLEin
filler allows the formation of mcrofine rises and falls in the coatin

film surfecorpesit Lde, wrrjrcﬂgulcamprﬁ.eiebecm?)n of phbeoseaisdentd | ghe biymer
enhanced by these mcrofine rises and falls and the inorganic le

particl esobteimed vby. c2lishiea/esatthatednpesivnsatufatdie o Bpeas id n&@mal on
excels in filmreliability in terns of resistance to chemcals, resistance

anhydride to react with a hydroxyl group of an esterification

product of a novolak type epoxy compound and an unsaturated

15 monocarboxylic acid and (B) a carboxyl group-containing copolymer

resin in combination is capable of forming a good matte film even

when a matting component is not added to the composition. The

present inventors have further found that, when an inorganic filler

as a matting component is added to such a photocgrable and

20 thermosetting composition even in a small amount, it is possible

to obtain a matte film exhibiting a further lower gloss value and

having microfine rises and falls in the coating film surface. Since

such a photocurable and thermosetting composition exhibits a

matting effect by the resin components themselves, it is possible

25 to suppress the addition of the matting component to the utmost.

As a result, the change in thixotropy of the composition becomes

small and the composition is capable of forming a matte £ilm which

manifests low gloss stably even after a protracted storage and



to electroless gold plating, electrical insulating properties, fastness of
adhesion, etc. as conpared with the conventional conposition containing a
matting conmponent in a |large anmount. This 25 may be | ogically explai ned by
supposing that the content of an inorganic filler is zero or in a smal
anount even when contained to obtain a nmatting effect and this renders
difficult the otherwi se ready infiltratfon of such extraneous matter as
wat er and chemicals -7 along the interface between the filler and the

vehicle. &beslshim resistaheedicRBheESoRl0f BB 1A €8RS Fi £k§£§ Eﬁﬁg
are set to a nore fine level, the conposition also exce 31T h the B

to formtheecparseros. wﬂet@eldetbﬁgg|@§§1§’fah86 tol BhéﬁﬂcQESCOEESN hed o
wi thout a sacrifice of any of the properties nmentioned above b justing

the ratiol®dfpeswessed cofnekoakliephoadaptabll vty pE6poOF yiver paﬁ&rhg t he
carboxyl group-containing copolynmer resin (B) to be incorporated, the kind
of the inorga ’Ehé ficalsen whil ahgomtbumatoé fibhm lior fermedf blyl ais iy behe
added.. 10 Si nce both the phot osensitive prepolynmer (A and the carboxyl
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properties as heat resistance, solvent resis
adhesi versssve r andstthiec ei @i @bREL 194BSES ﬂiﬂéﬁlﬂa&tly‘greﬂéé{:é' R tq the

i nsul ating properties, resistance to electrolytic corrosion, an
har dness.dNoferemee cmpnaﬁnastWetned@ja@@ Oﬁhléﬁ@d);@. and t hernosetting
Further, when the photocurable and thermosetting composition
contains an inorganic filler, a matte film having a more lower gloss
153 value is obtained. The reason for this phenomenon is inferred that
presence of the inorganic filler allows the formation of microfine
rises and falls in the coating film surface and the irregular
reflection of the incident light is enhanced by these microfine
rises and falls and the inorganic filler particles themselves.
20 Moreover, the composition of the present invention excels in
film reliability in terms of resistance to chemicals, resistance
to electroless gold plating, electrical insulating properties,
fastness of adhesion, etc. as compared with the conventional
composition containing a matting component in a large amount. This
25 may be logically explained by supposing that the content of an
inorganic filler is zero or in a small amount even when contained
to obtain a matting effect and this renders difficult the otherwise

ready infiltration of such extraneous matter as water and chemicals



conposition of the present invention will be described in detail below "
8 , First, a photosensitive prepolyner (A nentioned above is a product
obt ai ned by causing the esterification reaction (conplete esterification
or partial esterification, preferably conplete esterification) of the
epoxy group of (a) a novol ak type epoxy 5 compound with the carboxyl group
of (b) an unsaturated nonocarboxylic at¥d and then causi ng (c) a saturated
or unsaturated polybasic acid anhydride to react with the hydroxyl group
caused bylohe tivevinterfiddbetAedmeheo¥oll 2krt ¥RE EROXYeIHBMOUNGHeR) thEOr
exanpl e, those which 10 are obtained by causing such phenols as phenol,
cresol,, barbiehetdilamgtens|sf el aidydamientilsldmw teard wedd afrer gekdehyde
in the presence of an acidic catalyst and then causing the resultant

novol aks @aonexecfing tkeval epilenl asmymbs it i lalee epicetllsoriohytiel abiaddymebhy|
epi chl orohydrin may be cited. As the commercially 15 avail abl e products,
YDCN- 701, fopminepa teesns g8, Funtdh exbPhh e @2 oss of hedf Him Tantie KantiroThed
Ltd., N-431 and DEN-439 produced by The Dow Chem cal Conpany, EPN-1138,
EPN- 1235, Yhthewh 2 283Chibiteealngnyi 8 thecpPaPpPgrthes antipned, above by

N- 730, N- 77 h%865, N 665, N-673, N 695, VH 4150, VH 4240, and VH- 4440
produced BYIUSHIBAtRSTIRL? A the 2ERErmeRrdopgd Photgaensht L pKepod ymesd
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type, bisphenghofghipe £iydepoenabedafisgphencl A type, — bromi nated
bi sphenol A type, "am no group-containing type, alicyclic type, and

| y@ adi dief i t ' I ] E : E
507 (EPIKOTE 18 9 b0y o1 o o8 acnar b o BACBedViEY ek Shalie BRERy Kk

EPI CLON 8¢boupktahthli BoRg ddpdllyéB@2E8in (B) mentioned above have numerous

free carboxyl groups added to the side chain of the backbone polymers

thereof, the composition containing these photosenitive prepolymer
(A) and the carboxyl group-containing copolymer resin (B) is
15 developable with a dilute aqueous alkaline solution. When the
applied coating film of the composition is developed after exposure
to light and then postcured, the addition reaction of the epoxy
groups of a polyfunctional epoxy compound (E) separately added to
the composition as a thermosetting component with the free carboxyl
20 groups in the side chain mentioned above takes place and the coating
film is converted into a matte film excellent in such properties
as heat resistance, solvent resistance, acid resistance,
adhesiveness, resistance to electroless gold plating, electrical
insulating properties, resistance to electrolytic corrosion, and

25 hardness.
Now, the components of the photocurable and thermosetting
composition of the present invention will be described in detail

below.



and EPI CLON 830 (EPICLON is a registered trademark) produced by Dai ni ppon
I nk and Chem cals Inc.; DER- 330, DER-337, and DER-361 5 produced by The Dow
Chem cal Conpany; Celloxide 2021 and Cel |l oxide 3000 (Celloxide is a

regi stered trademark) produced by Daicel Chem cal Industries, Co., Ltd.;
TETRAD- X and TETRAD- C produced by M tsubishi Gas Kagaku Co., Ltd.; EPB-13
and EPB-27 produced by N ppon Soda Co. ,°[td.; YD 116, YD 128, YD 013,

YD- 020, YD-414, 10 ST-3000, ST-110, YDF-190, YDF-2004, and YDF-2007
produced by TBhret, KasphotbsentitiveQyrépOlymdr2bh) mentXBna@labprediged by
C ba Specialty Chemcals Inc.; and DER-332, DER-662, and DER-542 produced
by The DO ¥Hek Clitadaifgshiy, cansingythemmsdanif ides icadresictdnas scamglehe
flexibility of the cured film If the 15 proportion of such epoxy conpounds
i s undul ye¥%?’@?e?l%we%r ori RArYieRk PEEPSLAAEatdPNy hdrafanhldly ncemplisteo

be i [ . di (I f bl e that ph I | ak t

resing cotber SEEFATLOR] Jor: bhe” eBhRy meeuRs ool BTGl ak ckupé naneRak

t ' . d.jnt f | d i st of inted 20

ol Toult iR, B RCCehE, (PE-BRRTAT c ool nBtnchs Foa WBRBEAFBESS! i c
ids (b : ' Lt he, af ti d

oot osendl e R} ac B TN LR i nly o Rk OT AL P i magppurated

met hacryl i &3 r § i - fucyl LCqacl 2
crotonic %ﬁ%%?éﬂ%%%ﬁio%iélnﬂn m]%lidaé;citga,C r%ar‘fﬁ:agﬁli(r:t har(l:-'l)ﬁg ; ﬂﬁz&#‘p 5(gslt ékguPog?gisﬁgd
by the reggtine Move Spbaceisd, or unsaturated dibasic acid anhydride wth

a (neth)acryl ate having one hydroxyl group in its nolecule or by the

reaction of aasahy adedleak ﬂﬂﬁ%?dé?&%n@&ﬁﬁ ?agfiﬂbr\’\ékgmﬁmeu%‘%ﬁiég #hedn

nonogl yci dyl compound, such as, exanpl e, half esters obfained by
causilig easevbtatieedby wwsaingsedh phdmasis agoplleroby driedd1SUnh185eaHEEHN C
anhydri de, maleic anhydride, phthalic anhydride, tetrahydrophtalic
anhydr i dePhengsahpado@itkydl | phemdyelr tde reasthywithalfpdmaiidiehyidec in the
anhydride, methyltetrahydrophthalic anhydride, itaconic anhydride, and
net hyl end®F@egFenett ety izl ystanapdr then cRusdag the anesvbantl ar
ratio wwth a fnethgacrglate havi ng one h{droxy[ groug
novolaks to react with an epihalohydrin such as epichlorohydrin
and methyl epichlorohydrin may be cited. As the commercially
15 available products, YDCN-701, YDCN-704, YDPN-638, and YDPN-602
produced by Tohto Kasei Co., Ltd., DEN-431 and DEN-439 produced
by The Dow Chemical Company, EPN-1138, EPN-1235, and EPN-1299
produced by Ciba Specialty Chemicals Inc., N-730, N-770, N-865,
N-665, N-673, N=-695, VH-4150, VH-4240, and VH-4440 produced by
20 Dainippon Ink and Chemicals Inc., EOCN~120, EOCN-104, and BRRN-1020
produced by Nippon Kayaku Co., Ltd., and ECN-265, ECN-293, ECN~-285,
and ECN-299 produced by Asahi Chemical Industry Co., Ltd. may be
cited.
Part of the novolak type epoxy compound mentioned above may
25 Dbe replaced with a glycidyl ether type epoxy compound such as
bisphenol A type, bisphenol F type, hydrogenated bisphenol A type,
brominated bisphenol A type, amino group-containing type, alicyclic

type, and polybutadiene-modified type like EPIKOTE 828, EPIKOTE



Its nol ecul e such as hydroxyethyl (neth)acrylate, hydroxypropyl 10

(met h)acryl ate, hydroxybutyl (neth)acrylate, polyethylene glycol
nono( et h)acrylate, glycerin di(nmeth)acrylate, trimethylol propane

di (nmeth)acryl ate, pentaerythritol tri(meth)acryalte, dipentaerythritol
penta(neth)acrylate, and (nmeth)acryl ate gf phenyl glycidyl ether and half
esters obtained by causing a 15 saturat®e®l"or unsaturated dibasic acid such
as succinic acid, maleic acid, adipic acid, phthalic acid,

tetrahydr b@0v hand ERCKOTE 80T (EEIKGER ds antedidéidéd aviadidnirk®aptoliical
equinolar ratio with an unsaturated nonoglycidyl conpound such as gl ycidyl
(net h) acrpy Nukaefhel hEmorpEukds ERPPCRONNS£0, BP 1dEON B60y EPICLOM 3064),
descri bed 20 hereinafter nay be cited. These unsaturated nonocarboxylic
acids nednBeERECHON| 8h@r (EPRGLONOLS| & ragisbenedf tmadembirkat poodatetinby or
nore nmenbers.  Anong_ot her nonocar boxylic acids cited above, acrylic acid
and net habRiniEPeR| EnkwARA Ehemécabspinfe; aPBR-230L eBERvABY, r ahdr DER-36le
term L1( net h%acrél i CFt'zl(:i d" is used), 25 particularly acrylic acid, prove to
i

be parti cRFEPEGeALY TS ROy hrmiqrl Foamasyrit Celleradphiidl @nd fglloxide
Cpeci 11 cat?Oh TEATEoRiAY] A2 HERTAERsPd: ST RgPna b R aRs cay . DehFel
he safur aafich iRt eles, U PERAES R iRaneS 498 oAt BB R Py
a5 aoa T eaTotaR RaBARA e L e R AT et e adoRTe

anhydri deyjiphbhabbgaanBydr irde, ;t & rogiihad | Cygnpy4lri -
hexahydr oph?%gl i c anhydri'de, net hyl-ﬁlrelxw;'hy rolp t’hgﬁc@gﬁhygﬁf%g’ ¥D-414,

endorigX hyseagoeo | an-driaphyielilo 0gnyAL2 064, and YDF-2007 produced b Tohto
nmet hyl endonet hyl enet et r ahydr opht hal i ¢ anhydri de, chlorendic 10 ant‘Yy ride,

and met hyKaseialipdy, ofitichgl iGY-2810y/dr 6¥e25%] OBRHI XB-RE 1 Prsguded Bphrdphdes
such as trinellitic anhydride, pyronellitic anhydride, and
benzophendpecialtucalizodidals dnenhydndie DERRG3Qqr rBERO66R Ng a1l yDERLEAYI i C
anhydri deproduced by The Dow Chemical Company, thereby improving the
adhesiveness and the flexibility of the cured film. If the
15 proportion of such epoxy compounds is unduly large, however, the
heat resistance of the cured film tends to be impaired.
Accordingly, it is preferable that phenol novolak type epoxy resins
and cresol novolak type epoxy resins, particularly creéol novolak
type epoxy resins be used in the case of a solder resist o:f a printed
20 circuit board.

Next, as concrete examples of the unsaturated monocarboxylic
acids (b) to be used for the synthesis of the aforementioned
photosensitive prepolymer (A), acrylic acid, dimer of acrylic acid,
methacrylic acid, Q-styrylacrylicacid, §-furfuryl acrylic acid,

25 crotonic acid, a-cyanocinnamic acid, cinnamic acid; half esters

obtained by the reaction of a saturated or unsaturated dibasic acid
anhydride with a (meth)acrylate having one hydroxyl group in its

molecule or by the reaction of a saturated or unsaturated dibasic



derivatives thereof such as 5-(2,5-dioxotetrahydrofuryl)-3 15

nmet hyl - 3- cycl ohexene- 1, 2-di car boxyl i ¢ anhydri de nay be used. Anong ot her
pol ybasi ¢ acid anhydrides cited above, tetrahydrophthalic anhydride and
hexahydr opht hal i c anhydride prove to be particularly desirable. The
conplete esterification products (CE) and partial 20 esterification
products (PE) of epoxy groups are obt ai-iddt by relevant reactions of the
epoxy conpound and the unsaturated nonocarboxylic acid nentioned above in

accor dancgc 3t withe a&Oﬂﬁgatheaeéd"Wﬂ AN CoMpORREL T @lichhals [ he
ratio of the nunmber of equivalents of t 3Q§§§§y gr@%p/the nuﬁ%er iﬁ or

equi val enexamplé hehal¥ eatbox\dbigringd bgldsus ing Aes 40108t 68 ok 8nbatdrdted
preferably 0.9 to 1.1 in the case of the conplete esterification products
(CE) or dihasic2 acid tanhydsislef suoh past i aucedndci f anhydedder,odmateic
(PE) . If this ratio of the nunber of equivalents is less than 0.8, - 12

t he produgRRYdnéde: abphtbahiai nanhydrided ahdtrahydégaphthyicausshytiréde,
correifonding conpositions to suffer froma_ decline in resistance to

sol der nghe¥kaRydeephehatis anhydrideat Rethylhasahydrephtbaliguanhydnide,
ment i oned_apov e conpositigns 5 will suffer froman

undesi r abf'® H%ﬁ?gﬁggﬁggﬁggﬁggéﬂé?ti9??¥¢ri¢ﬁe abb?eoBi6duanbydyadge and

ment 1 onedreEBvESRiBaf ea Y afe Lt R RO RbERR e corti 45, S TR a8 o
i bi tor SAGHEELRY esEA Y uy bR A EneBRTp BRI REC TR Bpbofar baSRVT SERY e
uat er nary SraokBC 8T en, RE R R IL R hAThIEcRDtatE PhINL BN BEGR0T ©

benzylp tr{gébN) aSAPLALEM BF @F6 Lou £ Ki (MR disied atedy (‘e?febgwbbg

acid nmentioned above therein, and causing reaction 15"whi'le stirrifg-an
heating tmenvgheth)aspplaty]e idlyderimngdiQmethl dctyh4AQC Theimathgief

addition reaction ofﬁ?ﬁe pol ybasi ¢ acid anhydride méentioned above t0 the
secondar yphgpaney| di(mephsacsellabyg,t hpentaerythritol tri(meth)acryalte,
dipentaerythritol penta(meth)acrylate, and (meth)acrylate of

phenyl glycidyl ether and half esters obtained by causing a

15 saturated or unsaturated dibasic acid such as succinic acid, maleic
acid, adipic acid, phthalic acid, tetrahydrophthalic acid, itaconic

acid, and fumaric acid to react in an equimolar ratio with an
unsaturated monoglycidyl compound such as glycidyl (meth)acrylate

and the compounds represented by the formulae (1) to (4? described

20 hereinafter may be cited. These unsaturated monocarboxylic acids

may be used either singly or in the form of a combination of two

or more members. Among other monocarboxylic acids cited above,

acrylic acid and methacrylic acid (when these compound are
collectively referred, the term "(meth)acrylic acid" is used),

25 particularly acrylic acid, prove to be particularly desirable from

the viewpoint of the photo-curing properties. Incidentally, the

term "(meth)acrylate" as used in this specification means acrylate,

methacrylate, or a mixture thereof. This holds good for the similar



esterif ication reaction of the conplete esterif ication product (CE) 20 or
partial esterif ication product (PE) of the novol ak type epoxy conpound
menti oned above is preferred to be in such a proportion that the ratio of
t he nunber of equivalents of the acid anhydride to the nunber of
equi val ents of the secondary hydroxyl group of the above esterification
product (CE or PE) is not less than 0.315 and that the acid value of the
produced resin falls in the range of 30 to 160 ng KOH g, preferably 45 to
120 ny KGQkgred¥esnt his reaction product is used as the photosensitive
prepol yner, the resultant conposition can be devel oped with an al kaline

devel opi ng - 1Bssalhg i bypithlt kkxadylesvabge vhe | 888utk 888430 MUuKEEEAratBE
resultant product will nmanifest insufficient solubility in an alkaflne
devel opi rigekybas iome Ghrannisitided e ))atbdbeahsied ebseatiangyhehadis KeHEHe
wi |l give cause to deteriorate various properties of the cured 5 filmsuch
as resi stafeeenentiqneds photesensitive ppoepolymer exhect edibésacsohded
resist. Wien the esterification product (CE or PE) in this case has an
undul ;5 | By ekieR Auedtparymaleip anhydntde, augdeindst dodlydeidey gteapaiare
liable to %ﬁl dgiing Hgglreaction with a saturated or unsaturated

pol ybasi cAIRYH 1%y dRhalis pdnbvdinigle,, trerabydaarhthpdig¢ ganhpdrédeent

ot o ot PcRofSbhena LS aaiebide, Srdulfupihidroaithatie apbeedas, om
h | A j . ' d ab d I
spec os 1 PONTEREAPLEGBEEE dnertodhedEhiar dos mont oned above, aRfkARddPne

eci es from’ . hhydr i des menti | .
tenper At EonadeenERbie e EERTAF SN FoC opbide 2 T HeaE T
TENNAD. oplydBeadfi® &Rd DONURGLOMEr ERPALLPNPAATPRO! MIRTaEEALD (Bhomatig

nment i oned above to be used In e present Tnvention, car boxy

gr oup- CoNB@&l it &t 1 D6 ensinhiyde idesi NSskdyi Ngsan §tind enicad | yaﬂﬂgawaat, ed
doubl e bond in itself and carboxyl group-containing resins having no

et hyl eni cpytomelbit ik at edntigdelidehond amy bebeneephésbhbeteptabhirgonpliand
pol ymer may be adopted). Although the

dianhydride; and corresponding polycarboxylic anhydride

derivatives thereof such as 5-(2,5-dioxotetrahydrofuryl)-3-

15 methyl-3-cyclohexene-1,2-dicarboxylic anhydride may be used.

Among other polybasic acid anhydrides cited above,

tetrahydrophthalic anhydride and hexahydrophthalic anhydride
prove to be particularly desirable.

The complete esterification products (CE) aqd partial

20 esterification products (PE) of epoxy groups are obtained by

relevant reactions of the epoxy compound and the unsaturated

monocarboxylic acid mentioned above in accordance with the’

conventional method in such a proportion that the ratio of the number

of equivalents of the epoxy group/the number of equivalents of the

25 carboxyl group falls in the range of 0.8 to 3.3, preferably 0.9

to 1.1 in the case of the complete esterification products (CE)

or 1.1 to 2.5 in the case of the partial esterification products

(PE). If this ratio of the number of equivalents is less than 0.8,



car boxyl group-containing copolyner resin (B) is not limted to 25 a
particular one, it is preferable that (b-1) a copolyner of an unsaturated
carboxylic acid with another conmpound having an unsaturated doubl e bond,
(b-2) a prepolynmer obtained by causing an epoxy group-containing

unsat urated conpound to partially react .14 with a carboxyl group of a
copol yner of an unsaturated carboxylic”™ “dcid and anot her conpound havi ng an
unsat urated doubl e bond, or (b-3) a prepolynmer obtained by causing
addi ti on tkaqretucts ainesitabdy gl dres picig andpovndelieall1§Pesise
group of an epoxy 5 group-containing copolynmer and then causing a saturated
or unsatthet €PrFSEspeRsiinacrampalytipde t1o r eaifen t firohe dydewdyine giaup
caused by the above reactign he used. First, the carboxyl group-containing
resin (b-4§5HEHRNORHC &BRAGETIiRIa he@Fol yFONVEESEdY rardfurthe uratie of the
carboxylic acid wth .10 (e) another conpound havi ng_an unsaturated double
bond. hs THREFEEE eduiFRLETs Hemr oned SPaY $XCRasbiy s Be ke gopaps tions
ment i gne Vv ykic acid thacrylic acid, itaconic acid,. crotonic
acid,%haﬁﬁggfag?%?g£u%tﬁ?cggc?ﬁag@+ﬁ9$§§e&?ﬁféE?d}nopgoéﬂﬁﬁﬂﬁFﬁéglﬁy'these
acids; and th ' r t n 1 d .15 hydride as leic .
anhydri do, it aIAAE RIS ogh S SRl AR, " egR HehES B FEagn Ly ing
hydr oxyl grOUReGSRLRI R l%ﬁgﬂ r fﬁ% 2-, oxyet hyl ;
(neth)acrylateoorTZ?hygggay roacléé %ﬁ?ggggﬁg gédaﬁgxg%%é¥% gﬁnggan}c
hydr oxyal bylvéie! S ad ¥ dmyvdacdiat, Bageauyisabalked Sanbnxthis
acid (d) may be used either 20 singly or in thée formof a corbination

two or méehﬁfﬁbeténeﬁmainéthﬁéréﬂé%Utﬁéﬁﬂaﬁ%@@?ﬁiéﬁzaﬁﬁ.éﬁ FRALboRed
above, acrylic acid and/or nethacrylic acid prove 1o be preferable. As

concrléx e exch@E=bydirothdnaher,cortechokd ams ayuoatadd ododhbica daad: bathi ng
conpound (e), styrene, chlorostyrene, and a - 25 nethyl styrene; (neth)

acryl at esapastestiingynamiye 1ikehbenzpldimpyhylamapeoguyd tmieniywlamirsobuty!

t-butyl, anyl, 2-ethylhexyl, octyl, capryl, nonyl, dodecyl, hexadecyl,

oct adecyl 2 dptiesmasy ammpadbar 831t Lidenbepayhyty imetlgl @emmdnium chloride

2- hydroxyet hyl, 2 .
and” benzyl triethyl ammonium bromide, mixing the unsaturated
monocarboxylic acid mentioned above therein, and causing reaction

15 while stirring and heating them at a temperature in the range of

70 to 1l40°c.

The ratio of addition reaction of the polybasic acid anhydride
mentioned above to the secondary hydroxyl group cauéed by the
esterification reaction of the complete esterification product (CE)

20 or partial esterification product (PE) of the novolak type epoxy
compound mentioned above is preferred to be in such a proportion
that the ratio of the number of equivalents of the acid anhydride
to the number of equivalents of the secondary hydroxyl group of
the above esterification product (CE or PE) is not less than 0.3

25 and that the acid value of the produced resin falls in the range
of 30 to 160 mg KOH/g, preferably 45 to 120 mg KOH/g. When this

reaction product is used as the photosensitive prepolymer, the

resultant composition can be developed with an alkaline developing



-15 hydroxypropyl, and 3-chl oro-2- hydroxypropyl as substituent(s);

nono( et h) acryl ates of pol yethylene glycol and nono(neth)acryl ates of

pol ypropyl ene gl ycol; vinyl acetate, vinyl butyrate, and vinyl benzoate;
and acryl am de, nethacrylam de, 5 N hydroxynethyl acryl am de,

N- hydr oxynet hyl net hacryl am de, N net hoxynet hyl acryl am de, N ethoxynet hyl
acryl ami de, N- butoxynethyl acrylamnide-l&rylonitrile, vinyl ethers, and

i sobutyl ene may be cited. These conpounds (e) nay be used either singly or

in the fogs@FidnM X E[EPSWIQ : ot.her unds
nment i oned abovléénstyfrféﬁgéoét?%?ﬁ%%ggégne, g\%graoo\gﬁlwkg? &?%fﬁq}eaéﬁg}qgtg—sé'}d—
and i sobupyb&aet akd13dviRdh 2HEOUSliNsuFed c i elleXIso 110 CREPOXN a alkaline
group-containing resin (b-2) nmentioned above is a prepodl ynmer ébtalne By

causi ng adeepboyingaplwoidri nicodveBedyy’ 8hedas 2apeanse takdddinyg 1160 Rgct
with a carboxyl group of 15 the copolyner (b-1) of (d) the unsaturated
car boxy! i §0B£¢ &ididdg e qaus ecbapimbet itmategvanicns ginopded eboolfl thdeaded
menti Qned_above and includes, for exanple, the following resins: (b-2-1) a
car bo®yl HbMpsSush: Asi AgspAbaneendia i akkabis nandbtalientk inabapropkryies
adding an _ethylenically unsaturated group 20 as a pendant group to the
copol ymere¥pPe¢tgd ik 8, fedAerareaisks hdien cthe ias tard fisatitm paoduetd (CE
having an_u turated doubl e bond, and b- 2-2) a carboxyl group-containing
phot osens?t 3’333 +Rdilds GageinasaB PRIy %éra@)reaﬁwﬁdoaaaxmmm@ gORy:@ntxy |
gr oup ands?ﬁ% %nsq%ur ted double bond tq partially react wth_ a copol yner
of (e) 25 ottt FRAN PRI SHS &g L INE 1RGI the) reackira
anhydrid [ at e bond. Th ar hoxyl gr.oup-g¢contai ni ng
photosengv |%eq$e§¥ﬁﬂgﬁﬁ%¥ﬁ)(ﬁﬁeﬁﬁggﬁgﬁagﬁ%bePpgygaﬁé§inaSgFaiHBgYa§lde'
causiimg PRE&oPAIAGEYC T I 51 tiqQned

OB LAIEY IUIRE Eap ophl fogky yug BBnEaRR ¥PBbesry s TRV k8RS

above to react wth glycidy . . . i
(meth) acryh@he204prpp&paPhB1y hHETRBY¥e! PANRI Dgsintroduction of the

unsaturated doubl e %ond of ¥his gl ycidyl (nmeth)acrylate or hydroxyal kyl
(meth) acryl at henp@oduct aimed at is obtained, for example, by selecting

at least one species from the esterification products (CE or PE)
mentioned above and at least one species from the polybasic acid

15 anhydrides mentioned above, mixing the selected species, and
causing reaction while stirring and heating them at a temperature

in the range of 70 to 120°C in accordance with the usual manner.
Next, as the carboxyl group-containing copolymer.resin (B)
mentioned above to be used in the present invention, any of carboxyl

20 group~-containing photosensitive resins having an ethylenically
unsaturated double bond in itself and carboxyl group-containing
resins having no ethylenically unsaturated double bond may be used
(either of oligomer and polymer may be adopted). Although the
carboxyl group-containing copolymer resin (B) is not limited to

25 a particular one, it is preferable that (b-1) a copolymer of an
unsaturated carboxylic acid with another compound having an
unsaturated double bond, (b-2) a prepolymer obtained by causing

an epoxy group-containing unsaturated compound to partially react



5 the side chain of the copolyner. Since the copolyner keeps part of the
carboxyl groups contained in the unsaturated carboxylic acid (d) which is
one of the nmonomer conponents of the aforenmentioned copolynmer in the
unreacted form the carboxyl group-containing photosensitive resin to be
obt ai ned continues to be soluble in an 10 aqueous al kali ne sol ution. The
filmwhich is formed of the photocurablld-and thernosetting conposition
containing such a resin, therefore, permts stable devel opnment with an

aqueous  akgh i Ne:ardRbdtl E’oﬁgt gEC% %\g&iiﬁ&éfvoef ‘E’fmpﬂﬁ%?gg:gtghggsrbéﬁyw@

et hyl enical ly unsaturate pendant s,

al lyl grQM@lda@ﬁ&|@NétﬂéﬁU@omﬁﬂﬁn&Pﬁgﬁ£ﬁ5|9ﬂ|uﬂ§999raﬂaﬁ QSuﬁléegon Br
met hod of adding such a pendant group to the copolyner nentioned above

t he met hotb-e3) addiprgpal yaicty lobtaialdd byneatsinyeddaarnownd-dyat ith dof a
glycidyl group, (nmeth)acrylic chloride, or hydroxyal kyl (neth)acrylate to

t he car boxgrhexyt cgmuﬁ-ﬂcmﬁtamlmg)mnmpmnd ssagareepdyy tonpedf An "ebex?/
et hyl eni cal | y unsaturated conpound having glycidyl group or (nmeth)acrylic

chl or Bde %@@T@@tﬁlngﬂl?mwﬂm hpacr ythen, causingl i dpttustited ar
-met hyl glycid (meth)acryl ater a -ethylglycidyl (meth)acrylater chrotonyl
25 glycidims% Feat e@hP%%ﬁh?%l%cﬁﬁl@I?%hﬂ?Flé?hE@ reagthvbtbntbeabydroxyl

gl ycidyl ether, )acrylic chloride, allyl chloride, nethallyl

chl ori de, JEHEP t %% n er%%?%%eﬁ?%ﬁtb9nth% ¥8efoni ng fornulas (1) to

(9 mmy be, C! el ATRAR BLISLGATRRNS SIS PR, (80 B BB SHba,
10 011 apove is a copolymer of (d) an unsaturated carboxylic acid with
10 (e) another compound having an unsaturated double bond.

As concrete examples of the unsaturated carboxylic acid (d)
mentioned above, acrylic acid, methacrylic acid, itaconic acid,
crotonic acid, maleic acid, fumaric acid, vinylacetic acid,.or
anhydrides of these acids; and the reaction product of such an acid

15 hydride as maleic anhydride, itaconic anhydride, or pyromellitic
anhydride with such a hydroxyl group-containing unsaturated
compound as 2-hydroxyethyl (meth)acrylate or 2-hydroxypropyl
(meth)acrylate, and other similar hydroxyalkyl (meth)acrylates may
be cited. These unsaturated carboxylic acid (d) may be used either

20 singly or in the form of a combination of two or more members. Among
other unsaturated carboxylic acids mentioned above, acrylic acid
and/or methacrylic acid prove to be preferable.

As concrete examples of the aforementioned unsaturated double
bond-containing compound (e), styrene, chlorostyrene, and « -

25 methylstyrene; (meth)acrylates possessingmethyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, t-butyl, amyl, 2-ethylhexyl, octyl,
capryl, nonyl, dodecyl, hexadecyl, octadecyl, cyclohexyl,
isobornyl, methoxyethyl, butoxyethyl, 2-hydroxyethyl, 2-



R3-0- G &G CH2 ... (2 R&A/ CHO CH CH\'~CH2II &I I CHI--- OCCH

CH2 . . . (3) CHCHCHR 2 CH15/ \'"~~CH CHOCHCHO <1l CHI 0- CH
CH2 - O-C-CH=CH . . (4 CHCHCH2 \ / /'~ 2z CH wherein, RL and R4
i ndependent|ly represent a hydrogen atomor a 20 nethyl group, R2
represents an aliphatic hydrocarbon of é to 12 carbon atons, and R3
represents -CH2- or -CH2-0-E- G (CH2) 591 0 25 The hydr oxyal kyl
(meth)acryl ates nentioned above are hydroxyal kyl esters of acrylic acid or

met hacr ylhydeexybrdiwl , hgddosyehlpirog2ehy deboxlyRedpylly HPXyabky i teshe(s)tL s
desired to be an aliphatic hydrocarbon group having 1 to 6 carbon atons
and - 18 dJwenea(metly)acrylavey hydrofyl gr polyeAhytlemecal exgiydss of sagd
hydr oxyal kyl (neth;acrylates containing a primary hydroxyl group,

2- hydoxy tPRR (BekY ) ag ey lates eoppdypyPrrdenacglyeek; winyl amethee,cvingl |t
shoul d be noted, however, that these are not exclusive 5 exanples. The

car boxy! %H?XEﬁE%ntéPm|ﬁ}ﬁﬂ%ﬁ?@%ﬁ%@¥$weaﬂéma¢qxiﬁm§§e:n@ﬁth@ﬂEﬂlambde,is
copol e L8 P RHE LA ant AR B RRYBSHG I e ARG W)
enct w (TSR e, PORelbardae§) " e Bttt by reCE hoBEoRy | oFoup.
and an Uﬁﬁ@ﬁé&fﬁé%byl acrylamide, acrylonitrile, vinyl ethers, and
isobutylene may be cited. These compounds (e) may be used either
singly or in the form of a mixture of two or more members. Among
10 other compounds mentioned above, styrene, a-methylstyrene, lower
alkyl (meth)acrylates, and isobutylene are advantageously used.
Next, the carboxyl group-containing resin (b-2) mentioned
above is a prepolymer obtained by causing an epoxy group-containing
unsaturated compound to partially react with a carboxyl group of
15 the copolymer (b-1) of (d) the unsaturated carboxylic acid and (e)
the compound having an unsaturated double bond mentioned above and
includes, for example, the following resins:
(b-2-1) a carboxyl group-containing photosensitive resin
obtained by partially adding an ethylenically unsaturated group
20 as apendant group to the copolymer of (d) the unsaturated carboxylic
acid and (e) the compound having an unsaturated double bond, and
(b=-2-2) a carboxyl group-containing photosensitive resin
obtained by causing (g) a compound having a hydroxyl group and an
unsaturated double bond té partially react with a copolymer of (e)
25 the compound having an unsaturated double bond and (f) an acid
anhydride having an unsaturated double bond.
The carboxyl group-containing photosensitive resin (b-2-1)

mentioned above is a resin obtained by causing part of the carboxyl



doubl e bond to produce a half ester, thereby inducing introduction of the
unsat urated doubl e bond of the conmpound (g) nentioned above into the side
chain of the copolyner. 15 As concrete exanpl es of the unsaturated double
bond- contai ning acid anhydride (f) nentioned above, unsaturated pol ybasic
acid anhydrides such as naleic anhydr[ig and itaconi c anhydride
enunerated as the conponent (c) nentioned ‘above, and a partial reaction
product of pyronellitic anhydride with a hydroxyl 20 group-containing

unsat ur atgEPumEhpduite caphlymelry(dv-ok)y aekylionedetn e tyl meast Wikd glycidyl

2- hydroxyet hyl (neth)acrylate and 2- hydroxypropyl (nmeth)acrylate nmay be

ci ted. THREEMAIrEMARRIr iafes hydrpxyay kiyd ugmpetbi)aheylakegl yfor iexamplépr m
of a conblnatlon of two or nore nmenbers. Anobng ot her acid anhydrides cited

above, &hye H}#ﬂfbﬂr%em%r%sq#m o Ff rdie tirsaterpeedtdenble apord of
synthe5| of e, As concrete exanples of the conpound ) havi ng
a hydr oxyitt @aﬁ' eﬁﬁ§§ﬁﬁ¥%ﬁ§@ 86uBY€rB§H§1H¥ﬁt(@ﬁ%g?QEEYéa e into

hyd I t h 2-hyd th t h) I t d
> vl ol SEte éch‘éw% 69% 5 So08 Lieirer SoBes: R éw%ﬁega@‘%’%  BRFE
th bt b t
é?e( néf‘ﬁ@faﬁb%%%f% %%2%?% S A T e aéyoatg Taragta”
These Comumﬁélﬂ)lﬁ%heb%fu%ﬁ@ ﬁth@% rSt8f ¥n8 thNor Pfef &ﬁeﬁtloned

conbi nati on of two or nore nenbers e car oxy gr oup-con alnlng resi

(b-3) nerddpuiBmebore the @nPEEBCEHMRLAN! HREd MhoaHS 'gﬁo@%w&m%nan

reaction of a carboxyl group-containing conpound to "an group o

epoxy gr g tids et i ve N siapeloy Ber oBedi hE8 tERtBhiEs & S He!kd1881@" in an
unsaturated polybasic acid anhydride to react with the hydroxyl group

causdll mguemusmbaliailéaet iswilwnibrncl ries, film wkaonl €s t berhed! @4 nghe

resins: (b-3-1) a carboxyl group-containing photosensitive resin 15

obt ai ned Bhyoterist alyl € dpd;ﬁltﬁnmmhtgadompubdmybhccm&mg sa0bkaG rabbng to

react VMtéhéé&%éﬁé?E?Eiﬁiggegtggggl%gsglggmei% ;Eih an agqueous alkaline
solution after the selective exposure to light.

As the ethylenically unsaturated group-containing pendants,

15 wvinyl group, allyl group, acryloyl group, and methacryloyl group
may be cited. As a method of adding such a pendant group to the
copolymer mentioned above, the method of adding an ethylenically
unsaturated compound having a glycidyl group, (meth)acrylic
chloride, or hydroxyalkyl (meth)acrylate to the carboxylic group

20 of the copolymer is generally adopted.

As the ethylenically unsaturated compound having glycidyl
group or (meth)acrylic <chloride wused herein, glycidyl
(meth)acrylate, allyl glycidyl ether, ¢ -methylglycidyl
(meth)acrylate, «a -ethylglycidyl (meth)acrylate, chrotonyl

25 glycidyl ether, chrotonic acid glycidyl ether, isochrotonic acid
glycidyl ether, (meth)acrylic chloride, allyl chloride, methallyl

chloride, and the compounds represented by the following formulas

(1) to (4) may be cited. Among other compounds mentioned above,



unsat ur at ed doubl e bond-contai ni ng conpound and (h) a compound having a
gl ycidyl group and an unsaturated doubl e bond and then causing (c) the
saturated or unsaturated pol ybasic acid anhydri de 20 nenti oned above to
react with the secondary hydroxyl group caused by the above reaction, and
(b-3-2) a carboxyl group-containing resijp obtained by causing (i) an
organi ¢ acid having one carboxylic group and no ethylenically wunsaturated
bond in its nplecule to react with a glycidyl group 25 of the

af or enentd Bk bpdtstiragyykate t ke having an unsaturated doubl e
bond and (h) the conpound having a glycidyl group and an unsaturated
doubl e bond and then causing (c) e saturated or unsaturated pol ybasic
aci d anhydri de nmeftioned above tq react .20 with the secondary hydroxy
group caus by _t Re ajove reﬁgti n. The carboxyl group-containing

phot osensi tYVe regin ¥b-371) nent{ one @dover1°41d resin obt ai ned by causi ng
the carboxyl group o} (d) the uns fated carboxylic acid to react with
the egoxy group 5 of "the copol yner “of (e) the unsaturated double
bond- cont ai ni ng conpound and (h) the conpound having a glycidyl group and
an unsaturated double bond i@ its nolecule nentioned above to induce

i ntroduction of the unsaturatwd doubl e bond of the unsaturated carboxylic
acid nentioned_ abowe_iwio dheqside_chain of,, copol yner 10 and then
causing the e caF?i or?reg?t_idén of {c) ttkgg?pol ybasic acid anhydride
menti oned above he secondary Jydroxyl group caused by the above

addi tion reaction, thereby inducing introduction of the carboxyl group
into the side chain of the copolyner. For exanple, the resins obtained by
causing 15 (neth)acrylic acid to react with such a copol ymer as a copol yner
of allRyl (neth) acryla®H_and glycidyl (neth) acrylate in a nolar ratio of

40 : 60 to 80 ;30 lLLymer pf hydroxyal kyl (nmeth)acrylate, alkyl
(meth)acryl |and q;l yci gy t [_yé te by.a nol )rati o of 10-50 :
10-70 : 20-60 t

Ben causidyg the Fesultant froduct 20 to further react
with the saturat\@d/o‘t\u]{a uraf ed pol ybasic acid anhydride (c).
CH, ¢

2

s /CH\ o
CH—CH \ CH, I
ol | =~ CH4—0—CH,~CH,—0—C—CH=CH, -*+(4)
GH CH / _CH,
NN/~
CH, cCH

wherein, R! and R* independently represent a hydrogen atom or a
20 methyl group, R’ represents an aliphatic hydrocarbon of 1 to 12

carbon atoms, and R® represents

—CH,— or —CH,—0—f— C— (CH,)5 I+
I
o)

25 The hydroxyalkyl (meth)acrylates mentioned above are
hydroxyalkyl esters of acrylic acid or methacrylic acid. The
hydroxyalkyl group of these hydroxyalkyl esters is desired to be

an aliphatic hydrocarbon group having 1 to 6 carbon atoms and



As concrete exanpl es of the conmpound (h) having a glycidyl group and an
unsat urated double bond in its nol ecul e nenti oned above, gl ycidyl
(meth)acrylates, a -nethyl glycidyl (meth)acrylates and 25 the conpounds
represented by the chemcal fornmulas (1) to (4) nentioned above may be
cited. These conpounds (h) nmay be used_gigther singly or in the formof a
conbi nation of two or nore nenbers. The carboxyl group-containing resin
(b-3-2) nentioned above -21 is a resin obtained by causing (i) the organic
aci d haviFRPH 1% HF Mg YghBd5oxHd a50ep hy|Asitypioaluesamplased fhoachi n
its nolecule tOIQ? ct with the glycidyl group of the aforenentioned

copol ymer i(fp AP TYIRIaSsCREtARN LRA e @3RI hydwory 15gnoup,

gl ycidyl .group and .an unsat.urate oubpl e bond .and (e) the conpound having
an unsat L#—J{%cgo%%m@ G ALEE %o‘q\%ﬁ%r"d%tbé’rloﬂ‘ﬁt cxyil@dtegr 6p. Baghbas
al kyl ( rylat nd ,substitu e%or unsuhstituted styrene, and then
causi ng t ié)é;%'di tﬁo%hggi& Egnn%#:eé( Y5t &5€ axSarotag¥glusive
pol ybgsi Ce,@ﬁﬁeﬁj_l_ hydride nentioned 10 above to the secondary hydroxyl group
cause t above reaction. As the organic acid (i) having one

by
carboxylic grewe éQE'bBQ?r_leb?’)Shﬁ%%ﬁk:!ﬁn‘i@%??‘l‘lrﬁ:to%%r%g%.lvee %@sgjtiﬂ(%éf-é%é“ c

nol ecul e, al kylcarboxyli c aci ds havi ng carbonato

aci d. pragmiicnddighove bIb Vi i Kedtoh Cont 200 Yoy Codfd tha NodPe U FRERY! ULy i ©
acid, ethylbutyric acid, hexanoic acid, 2- nethyl pent a%_ c acid, _
2- et hyl penilgix idecirhupepBnthe Espsllymer '@t hys Neph&ngh£a 86t Sy el 386 h51e

acid, stearic acid, and n- heptadecanoic acid; and aronatic

gr oup- corhendvcuntd kyiroar bompbund anidds( Sucthasuashsuirhttedd dduble bond-

unsubstituted benzoic acid, 20 (R), (S)-2-phenyl propionic acid,

(R) - Aen@anssininsarédanhydr enenyibnedrabowetd reaut wiphahd hydyokel

acid may be cited. These organic acids (i) may be used either singly or in

the for mBFOUP Odoifd) &S SPMmBPuRdRaingn hydnarsrls group and boxyhsaturated

gr oup-con auﬁin ngﬁosens'tive resins and the 25 carboxyl _

gr oup- corftHl j%§° ﬂspmq%ﬁeﬂaélg;ﬁr%t%y Werghydiedumény savgequetion a

m xture. df’ t?l'et HﬁéaE&%Ste&h&o&éfQ %rc;[r{do ngI:hé hceoﬁﬁaosdr{]d (g) mentioned above
into the side chain of the copolymer.

15 As concrete examples of the unsaturated double bond-containing
acid anhydride (f) mentioned above, unsaturated polybasic acid
anhydrides such as maleic anhydride and itaconic anhydride
enumerated as the component (c) mentioned above, and a partial
reaction product of pyromellitic anhydride with a hydroxyl

20 group-containing unsaturated compound such as hydroxyalkyl
(meth)acrylates 1like 2-hydroxyethyl (meth)acrylate and 2-
hydroxypropyl (meth)acrylate may be cited. These acid anhydrides
(f) may be used either singly or in the form of a combination of
two or more members. Among other acid anhydrides cited above,

25 maleic anhydride is desirable fromthe viewpoint of stable synthesis
of the polymer.

As concrete examples of the compound (g) having a hydroxyl group

and an unsaturated double bond mentioned above, hydroxyalkyl



to be incorporated in the conposition is preferred to be in the range of
about 5 to 250 parts by weight, preferably not less than -22 5 parts by
wei ght and | ess than 100 parts by weight, based on 100 parts by wei ght of
t he photosensitive prepolynmer (A) nentioned above. If the amount of these

resins to be incorporated is unduly sn b{er than the lower limt of the
range nentioned above, the filmb5 having¥a satisfactorily |ow gl oss val ue

is formed only with difficulty. Conversely, if the anount is unduly |arger
than the (ngperaciyiates wsueh ange 2rbydromyetiydve(medh jaéEyTacat at 2=
curing properties will be easily obtained depending on the selection of the
car boxyl RYSIRXYRFRRYhi (Retekacryiate ha pamamar opthyinkd byl ehei veaekposur e
to light and develqggent will be attained only wth difficulty. The

car boxyl QY oA EE R 3L phbthserRTe]l 3@teRre; N8 magremenopar bokyained by
group-containing neskﬁg nenhioned above, can be used_ advantageously when
their wei ght TEFEFA0D Ho(BELPARCEELgREN gt RO1¥CRARFP1ARtPRE Qlargmunest, about
1,000xt 0 +000,. referably about 000 to 50,000, the acid val ues each
fall Pn tlﬁ%Prbéan%ét(?%'ab@h?sﬁoc?%poﬁ%gé i k@aYgPe Rerd et Ren sialan oroin 2o
ng KCOH g, Lt carbpoxyl group -containing photosensitive
resins, t%@%‘?fdﬁgu%fegggﬁgbg%ﬁgg?eﬁf g\%%/g%gsm?g?lm?lﬂ ?ﬁ%'range of about
350 to 20 2, I L : : . tLhough the .preferred ranges
vary dependi %ﬂ%n@%ﬁ%&ﬁf%o%r%tge%@gﬁﬁie&%g neC(E;' é% \%‘EF‘%&F‘)’“ A f"h@vﬁeéﬁn
ment | oneda 3] find bt d 11l by Uhusd i diidiftdal 24aBtIbn’ bROS! cBEpBxy1
coating filmwll be inpaired and the resin wll bring an adverse’e ¥ ect

on the fagtagssc@btainifesompoandt 86 analdpdsyl igrduPird Ntk NEp&RYr §80Qb-~
devel opnment. Convers ely, the nol ecular weig tnggggding 18@%,9% g 0 ?s

not dfs icemtainimgaemolymer egid thidd camsdnigo ai Bpaurated opeuAsatirated
devel opnent. If the acid value is smaller than 20 ng KOH g, the solubility
of -23 tHeokykanic¢ maid aphwiride Ka ineactomitthothe hydoexyisgkbupi eatsedd
t he devel opment will tend to prove defective. Conversely, the acid
by the above reaction and includes, for example, the following
resins:
(b-3-1) a carboxyl group-containing photosensitive resin
15 obtained by causing (d) the unsaturated carboxylic acid mentioned
above to react with the aforementioned copolymer of (e) the
unsaturated double bond-containing compound and (h) a compound
having a glycidyl group and an unsaturated double bond and then
causing (c) the saturated or unsaturated polybasic acid anhydride
20 mentioned above to react with the secondary hydroxyl group caused
by the above reaction, and
(b-3-2) a carboxyl group-~containing resin obtained by causing (i)
an organic acid having one carboxylic group and no ethylenically
unsaturated bond in its molecule to react with a glycidyl group
25 of the aforementioned copolymer of (e) the compound having an
unsaturated double bond and (h) the compound having a glycidyl group

and an unsaturated double bond and then causing (c¢) the saturated

or unsaturated polybasic acid anhydride mentioned above to react



val ue |l arger than 160 ng KOH g is not desirable because the fastness of
adhesion of the matte filmw |l be degraded and the photo-cured 5 part
(exposed part) will tend to produce dissolution during the course of

devel oprment. Further in the case of the carboxyl group-containing
photosensitive resin, if the double bonggequival ent weight of the

phot osensitive resin is less than 350, no sufficient photo-curing 10
properties, and photo-curing depth will be easily obtained. If it is larger
t han 2, 0001thhehexgegandary hydrexulnarevpecansedwhyicthei aboie vpachtipom of
devel opnent and an undue _addition to the exposure dose required for the
phot o- curi ng. TA® FREDRKYL.FHARRNGONE idvinchiRhetiesensgt ive crephendhed~3dch
15 as aceto ﬂenoq&, 2, 2-di met hox -Z-ﬁgen | .acet ophenone, 2, 2-

di et hoxy-%?‘g tAGF a%%‘?‘b%ﬂesnéné?sénd? ?hﬁ?én‘?ﬁ&ﬁ%’iﬁ%ﬁé}%ﬁérboxyl group

O S ARSI EER B AP s ey oz
L4 ' -\2- | no- P 2 .

eyl | b BB Abe e s o BIELA 0 Y8080l P8°nofoncaining
N, - i et EiihoddhaOasal AIEIORE: cBRBEIRICIANT S UENg35ciBETZAAIRNOTEN an

nmet hyl benzophenone, 2-chlor obenzophenone, 4 | one,

4,4' - bi s(ghsRthysead OBEIE PHRNANE i tsmd] eOh $é dheityd R f&l)&iﬁ‘éﬂc%p*i‘ﬁp%@
M chler's ketone, and 4 25 benzoyl -4' - et hyl -di phenyl sulfide; benzil;

benzoi n aimtesdecsionhefethes ugls atsradeeidouBidomi hef , thenaakatara¥rkd
et her, benzoin  isopropyl ether, and benzoin isobutyl ether; ketals such as

acet ophencaebaxykibdcilkdenaeht Aadeaimite dhtetthd skdealhaiR4 fithosapbhones
such as thi oxant hone, 2-chl orothi oxant hone, 2,4- dinethylthi oxant hone,

2, 4- dilet hgnd HikpmmavwsHialg &he esterdificepriopyreacbixantdbnis) ahehpadybasies
such as 2- pethyl ant hraqui none, 2-ethyl ant hraqui none, 2-tert-butyl 5

ant hr aqui 3648, 22bydrifdgamentigoefombove L5/ |Ethe heeepndany, hgddoxyl group

2, 3-di phenyl ant hr aqui none; organi c peroxi des such, as benzoyl peroxide and
cunmene pe?%??ﬁé; gﬁioF €o &s sﬁéﬁ#%&?%ﬂrﬁﬁaQﬁlOHf thereby inducing

introduction of the carboxyl group into the side chain of the
copolymer. For example, the resins obtained by causing

15 (meth)acrylic acid to react with such a copolymer as a copolymer
of alkyl (meth)acrylate and glycidyl (meth)acrylate in amolar ratio
of 40 : 60 to 80 : 20 and a copolymer of hydroxyalkyl (meth)acrylate,
alkyl (meth)acrylate and glycidyl (meth)acrylate in a molar ratio
of 10-50 : 10-70 : 20-60 and then causing the resultant product

20 to further react with the saturated or unsaturated polybasic acid
anhydride (c).

As concrete examples of the compound (h) having a glycidyl group
and an unsaturated double bond in its molecule mentioned above,
glycidyl (meth)acrylates, a-methyl glycidyl (meth)acrylates and

25 the compounds represented by the chemical formulas (1) to (4)
mentioned above may be cited. These compounds (h) may be used either
singly or in the form of a combination of two or more members.

The carboxyl group-containing resin (b-3-2) mentioned above



2,4,5-triaryl imdazole, riboflavin tetrabutylate, 2-

nmer capt obenzi m dazol e, 2-nercaptobenzoxazole, and 2 10

mer capt obenzot hi azol e; organi ¢ hal ogen conmpounds such as
2,4,6-tris-S-triazine, 2,2,2-tribronoethanol, and tribrononethyl phenyl
sul fone; 2,4,6-trimethyl benzoyl diphenylgy phosphlne oxi de, for exanple,
maybe C|ted These conpounds maybe used elther singly or in the formof a
conbi nati pn of two or nore menbers. 15 The photopol ynerization initiator
(O nentibhed E8BYR ARyabBedub¥d CRisdasbi(dat itde Widamie aeidehaving one
m xture of two 0{+nDre menbers sel ected fromthe photosensitizers such as

tertiary SHFDREY ?k@rﬂPRL@@ﬂnéth?EhY%%Bé?%&l%eﬁﬂééﬁéraﬂeﬂ-bond in its
(di net hyl a nq&isoanyl benzoat e, ent éy 0 dlneth | am nobenzoat e,
triethyl @éﬁ?ﬁa WP tFeathatbtia %eg r%F%FPeG cbhei akpremenbionad

h I t | ude .t h t
2-2;?E§IY ] 4- net y*{ﬁég€I%%éh&%ijp%§$$ﬁﬁﬁﬁﬁﬁfgggpg 3:88ﬁ805§9cha3§n9f0r

e, 9

 roncur o RGP ARl Redt bRl ibbrt ORTRER Fed s oPRaennds,
for examhey i Kavae s g S 1Y BIRROBIEYAK, B0pert L boup, K3Va6YAS

Is a registered trademark) , 2,4-diethylt

exanpl e, deyasHr esPERX @rsodtatﬂeyi)y Nnéﬁﬁ'j‘agi‘%ﬂéﬁecoa’ncr 25%uhgk dbuted or
2-i sopropyl t hi oxant hone, or 4-benzoyl -41-nethyl di phenyl sulfide, ftor

exanpl e. Uieubsroitited dteredeoy &rmtumed:amwrtyotﬂh)enaaa&%hbanrleabftilahobf
(C) to be used suitably falls in the range of about 0.2 to 30 parts 5 by

wei ght, ptef éhebsyt@raved @mpansatbyated gulyHasdedaohd Hithyenride hgnveogbd of
t he af orenenti oned photosensitive prepolyner (A (in case the conponent
(B) rnt | FpRYE disotbejseeondanip hydrexydpgrewp icaus ety byHohe sdoviet reactéenn,
the total amount of the photosensitive prepolyner and the carboxyl

gr oup- cont ai nPRgthe BHSPB§€n§FﬂﬂvdlﬂeQQWln9fOQQMFQﬁhﬂﬁﬁlkﬂ greup and no
ation _initiator to be used is undukg smal l er than the | ower
n

hot |
Flﬁ1?pgfygﬁgyf?%hﬁ%l¥%ntH&%&?%ﬂiﬁﬁg t Aeubbfpodandon Bt ailfdd wiplesuieer

from alkylcarboxylic acids having 2 to 17 carbon atoms such as acetic

acid, propionic acid, n-butyric acid, isobutyric acid, n-

15 dimethylbutyric acid, ethylbutyric acid, hexanoic acid, 2-

methylpentanoic acid, 2-ethylpentanoic acid, heptanoic acid,

2-methylheptanoic acid, lauric acid, stearic acid, and n-

heptadecanoic acid; and aromatic group-containing alkylcarboxylic

acids such as substituted or unsubstituted benzoic acid,

20 (R),(S)-2-phenylpropionic acid, (R)-phenylisopropionic acid,

2-phenylbutyric acid, and 4-phenylbutyric acid may be cited. These

organic acids (i) may be used either singly or in the form of a
combination of two or more members.

The carboxyl group-containing photosensitive resins and the

25 carboxyl group-containing resins mentioned above may be used either

singly or as a mixture. 1In either case, the proportion of the resin

to be incorporated in the composition is preferred to be in the

range of about 5 to 250 parts by weight, preferably not less than



I nferior photo-curing properties. Conversely, if the anmount is unduly

| arger than the upper limt of the range nentioned above, 15 the
conposition will entail the disadvantage of exhibiting inferior quality
for cured coating filmand poor stability during storage. As the conponent
(D) nmentioned above, nanely the diluent,g9an organic solvent and/or a

phot opol yneri zabl e nononmer may be used. As the organic solvents, ketones
such as nethyl ethyl ketone 20 and cycl ohexanone; aronatic hydrocarbons
such as tdIRAFES By weightamad desanthanl 16@rparies hy wsilghdt hdesesiion 260
cel | osol ve, netgyl cell osol ve, butyl cellosolve, carbitol, methyl

car bi t ol ,PREES I PY cHRPBARE o td\ IRt st s prepglyRehetA) dupnbpphede

| ycol thyl_ ether di | | ycol diethyl ether, and triethyl
35" G ycol Shaltoet 1 CbneotaB e Ee dekiecth e dostormar ang i nodubve
I Tosol t |, sellasol. tate carbitol tate, butyl

carbi tol TEFEE et kb e 13 eRome inpnaent Soned SpSuey che Filn

di | | . aleohol s -26 such as ethanol,

or opanel T . SPVROTANoR LY CRoREAPTS Br18R0) Fo  ZBrBER) ot HORS

such as 0giengodliy eQaie A PO hHiNantAINC IS waliEh y23 REEFOLAUM 2hher
t sofven napnt may

petrol eum napht ha,” hydr ogenat e pet r ol eum napht ha, an

be cited ufpeselonganbe Lheolrseifes mEht R eis ab&id hefio SEEBEYc Phnt N BQE Lorm
of a conmbination of two or nore nmenbers. The organic solvent Is uge Por

the pur poser biig pirepelrtiieg wikl behed 95By sbtiaiael i nd g bA)t1d1del B8t ion.
car boxyl group-containing copolyner resin (B) nentioned above, diluting

the conposft itbe, darkoxyli gyoupecontpasihfjonrdsimeandplthed pactdienfingnpef a

liquid, enabling the applied | ayer of the conposition to forma film by

the pledr§fhectiyie eXpeswrR thd ightrand devekppment twill gie altratined ondbyact

exposure. Though_the anount of the organic solvent to be used is not 15

particul aft rgéff+€Y%H¥°it is properly in the approxi mate range of about
based on 100 Eérts by wei ght of the total

aount of {neTBRorBLBRTY Ly 7 BRBREPPRaLnLAY RRACERERStive resins and the

carboxyl group-containing resins mentioned above can be used

advantageously when their weight-average molecular weights each

15 fall in the range of about 1,000 to 100,000, preferably about 5,000

to 50,000, the acid values each fall in the range of about 20 to

160 mg KOH/g, preferably about 40 to 120 mg KOH/g, and in the case

of the carboxyl group-containing photosensitive resins, their

double bond equivalent weights fall in the range of about 350 to

20 2,000, preferably about 400 to 1,500, though the preferred ranges
vary depending on the kinds thereof.

If the molecular weight of the resin mentioned above is less
than 1,000, a tack~free touch of finger of a coating film will be
impaired and the resin will bring an adverse effect on the fastness

25 of adhesion of the coating film during the course of development.
Conversely, the molecular weight exceeding 100,000 is not desirable
because the resin will tend to impair the operation of development.

If the acid value is smaller than 20 mg KOH/g, the solubility of



car boxyl group-contai ning copolyner resin (B) nentioned above. The anpunt
of the organic solvent may be suitably set so as to fit 20 the nethod of
application to be selected. on the other hand, as the typical exanples of
the photopolyneriz able nononers, 2-hydroxyethyl (neth)acrylate, 2-
hydroxypropyl (neth)acrylate, N-vinylpyrgglidone, acryloyl norpholine,
nmet hoxyt et raet hyl ene glycol (neth)acrylate, 25 nethoxypol yet hyl ene gl ycol
(meth)acryl ate, polyethylene glycol di(nmeth)acrylate, N, N-dinethyl

(et h) acré‘%rﬁ%’;ﬂ MRl gaeeous edikaldgre sedusd onNy ML Ui e timsluefifi irdEmapwind
(neth)acrﬁlagkge, N, N-di net hyl am noet hyl (neth)acryl ate,

N, N- di met W)F SRY t w3l iandrapxoe defestdviene Canvaraelyl dthe acid

TS BT Aol S S he P
Ty R TAVGEE 4y ) SRR 457 ooy -cnces
(Tt et Gy aepke | AT SEEXhoLS, e OhiEE! LB SIS b SRSl

(met h) acrybatse ofy&beeEspREhene nono- or di-(meth)acrylate; polyfunctional
10 (nmeth)acryl ates of polyhydric alcohols such as hexane diol, trinethylol

propane, pentgaryhBriteh, €heri aEBY! 8F PEABANgarpAkHENt ?Bﬁghékhehiniﬁg
I (e a

tris-hydroxyethyl isocyanurate and polyf unctiona t rylates o

et hyl ene photiesens pt bpy| peeiwxiide thadduabs eobohhesdu Ded VéwE il g€ ok fie
and nmono-, di-,, tri-, and 15 hi gher polyesters of polybasic acids with
hydr oxyal Rptogems i} iveytes s imjess thard35Thaere spiffieientphbtabbaring
mononers may be used either singly or in the formof a conbination of two
or nole neRPReLtigmecand @hatentdwniow septdpwifiebe zeds Bl ywivreinéd. ugdd itor
the 20 purpose of diluting the aforenentioned photosenstive prepolyner
(A) and th® EaFRK\EhRR WonttdhaiaxFasspaiydebriag @ pBrroWerebylowance

rendering.th roduced conpositjon easily applicable, and inpartin
9n t%epoperatlon o é)evelopment an)cli ar? %ndue addition tgp the exgosure

dose required for the photo-curing.
As the photopolymerization initiator (C), acetophenones such
13 as acetophenone, 2,2-dimethoxy-2-phenyl acetophenone, 2,2-
diethoxy-2-phenyl acetophenone, p-dimethylaminopropiophenone,
dichloroacetophenone, trichloroacetophenone, p-tert-butyl
trichloroacetophenone, 1l-hydroxycyclohexyl phenyl ketone, 2-
methyl-1-[4-(methylthio)phenyl]~2-morpholino-propan-1l-one, 2-
20 benzyl-2—dimethylamino-l-(4—morpholinophenyl)—butanone-l, and
N,N-dimethyl-aminoacetophenone; benzophenones such as
benzophenone, methylbenzophenone, 2-chlorobenzophenone, 4,4'-
dichlorobenzophenone, 4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone, Michler’s ketone, and 4-
25 Dbenzoyl-4’-methyl-diphenyl sulfide; benzil; benzoin and ethers
thereof such as benzoin methyl ether, benzoin ethyl ether, benzoin
isopropyl ether, and benzoin isobutyl ether; ketals such as

acetophenone dimethyl ketal and benzyl dimethyl ketal;



phot opol yneri zability upon the conposition. The anount of the

phot opol yneri zabl e nononer to be used is 25 desired to fall in the range
of about 3 to 50 parts by weight, based on 100 parts by weight of the
total anount of the photosenitive prepolyner (A) and the carboxyl
group-cont ai ni ng copol yner resin (B) qgﬂfjoned above. If the anount of the
phot opol yneri zabl e -28 nononer is unduly smaller than the lower |imt of
the range nentioned above, the conposition will be at a disadvantage in
failing tbhiexnhnhbenefesprdt @scrhinxantipene i e3-clibovetsidyanthbreanayat

| arger than the upper limt of the range nentioned above is not 5 desirable
because ad%@ERhYlEglPﬁﬁﬁﬁhéﬂeiinge?:%ﬁ tethipl thhioxanthone ) | berndmai Red-
The photo&urable anﬂ t hernmosetting conposition of the present invention,
besi des t At1EORPBRENER1IGXERERBRE abov @NLASRAHIRONES t herSUGh pol ya8inct i 8mal

epoxy co d.(E), having at |east_t pox roups 10 in its nolecule_as a
thernDse?Bgﬁgy%éﬂ%Bﬁaﬁ?}gggea res&1%¥H£%§Pe/ PWon can?pkert-butyl-

advantagegehyalselohe! UNSHAIBLAN O (AL LEo] DR LASULALLN0 20

| ayers, for t use as’an etching resi an _
fornat'Onzoﬁ-éigﬂéﬁﬁiaﬁﬁﬁtﬁ u?ﬁoﬁéLnt afid ¢ %%09&%% S’ségﬁ.%ﬁgaﬁkﬁ op? AS
époxy’ conpodnd, €poxy fesins FoR

exanpl es of “such a pol yfuncti ona

exhi bi t sparbR@d€0hHAl bunenien prrdididnt diide dsfsbundd!Céuds Rk Sahgae!
type epoxg resins representedfﬁy EBPS-'200 producednhy Ni ppon Kaegﬁgecgi,

Ltd., EPX230,prodilsegdlby Asgidadonka KegpefKavin . anstRidfMhEeA 1514
(EPICLON is a registered trademark) 20 produced by Dai ni ppon 1 nk and

Cheni cal sméncaptdbghygimdgbhzphehal at e2-menstapteipseserdesidy BLEMYIR- DGT 2 -
(BLEMMER is a registered trademark) produced by N ppon Ol and Fats Co.
Lt d. ;1hetBesegptpbenepthjaredens roagassiant eblabgg@kP| Cofwpeginsiser esuch  as
tradenmar k Eroduced bg Ni ssan Chem cal Industries Ltd. and ARALDI TE PT810
( ARALDI TE2 2%/ PstRipe§irErépadney atieted kYT b eomeethayo i madSpadbabmpmethyl
Chem cals _Inc,; bix%$enol type epoxy resins represented by YX-4000
produced PB§RYLKSU SHeRe: Eydkab K IdmethniRenrsox ) shiphirnyl phesphingpeddsyed
for example, may becited. These compounds may be used either singly
or in the form of a combination of two or more members.

15 The photopolymerization initiator (C) mentioned above may be
used in combination with one member or a mixture of two or more
members selected from the photosensitizers such as tertiary amines
like N,N-(dimethylamino)ethylbenzoate, N,N-
(dimethylamino)isoamyl benzoate, penthyl-4-

20 dimethylaminobenzoate, triethyl amine, and triethanol amine.

The preferred combinations of the photopolymerization
initiators (C) include the combinations of 2-methyl-1-[4-
(methylthio)-phenyl]~2-morphorino-propan-l-one (such as, for
example, Irgacure 907 produced by Ciba Specialty Chemicals Inc.:

25 “Irgacure” is a registered trademark) with 2-chlorothioxanthone
(such as, for example, Kayacure-CTX produced by Nippon Kayaku Co.,

Ltd.: Kayacure is a registered trademark), 2,4-diethylthioxanthone

(such as, for example, Kayacure-DETX produced by Nippon Kayaku Co.,



by YL-6056 produced by Yuka-Shell Epoxy K K. ; and tetraglycidyl -29.

xyl enoyl ethane resins represented by ZX-1063 produced by Tohto Kasei Co.,
Ltd.; and epoxy resins which exhibit solubility in a diluent to be used,
such as bi sphenol A type epoxy resins represented by EPIKOTE-1009 and
-1031 (EPIKOTE is a registered trademar 5 produced by Yuka- Shell|l Epoxy

K. K., EPICLON N-3050, N 7050, and N-9050° produced by Dai ni ppon | nk and
Chem cals Inc., AER- 664, AER-667, and AER-669 produced by Asahi Chem cal

| ndustry Lod, )kt @-isopRopidthidxdithorie,0ldr YDbeRBoyand ' YRe@B7 1R pHeaed by
Tohto Kasei Co., L'td., XAC-5005, GT-7004, -6484T, and -6099 produced by
Ci ba 10 Spetfifley Chenexamplénc., DER- 642U and DER-673MF produced by The
Dow Chem cal Conpany, and EP-5400 and EP-5900 produced by Asahi Denka
Kogyo Co., Lt &he anaiintgefdikelafprphentionetypiotypndymessizsticeindsdated by
ST-2004 and ST-2007 produced by Tohto Kasei Co., Ltd.; bisphenol F type
epoxy resfhs ¥Reheusrdesuplalyiyr Dools dndths ropge e apovdubed by obaats

orom e ot aho PR AL AP T pibcrchy deeldnd e s apares
- TBA- 40 K Yakuhi.n K Co,,.Ltd., EP-62 and EP-
or oduced %}R’Zés’%ﬂ.?@%efﬁ’kﬁ&%aﬂgggtsﬁwiﬁ’ﬁﬁé.nl?hé’\%f?%%%‘aemwrwﬁdwed;sﬁ
i Chegigal bk . YDB- 600 d_YDB- 715 d
Asahi Cheglcg Cot%% 'L'{E'%Hﬁéﬂn?o (B); ;:g%ntlloc?ﬂgd Dot £ 8o kPl EeBRuRoT.

Toht 0o Kasel ., novol €poXy resins r )
ECCN- 103, o 566A A , ; B . pr od d hpp a
Ltd, ECN278. ,E%ﬁpgzg , Rodddaiesod p?gglﬁgéd E@%gﬁit%e%ﬂegﬁ’é |§5usC?P§7‘

Co., Ltd.photéderg7Birad d2PRepr athiige | Ci 2 hG kS
Inc., YDOW 2201, YDON: 220k YD%gnoz, YD%\%O%,&I%\? Nﬁ?ﬁgngo%%&‘ggé
produded photobenskasee fosinhtd.If aie aIuGHONNtHE3phdtBBB1yhtet92atNoh’0,
and N-775 produced by Dai ni ppon |Ink and Chemi cals Inc.; novolak type epoxy
resi ns of ihitpatonl td beSQisedpiesendelly BmbDe8@hbn ERY- 86Wer Et Y¥6@nheand
EPPX- 8061 produced by Asahi Denka Kogyo Co., Ltd. and EPI CLON N- 880
produced rangedanenpponed nkbewel, Ghvericaimod ittign didlaitreed wid 1e pwdf eire $rdom

inferior photo-curing properties. Conversely, if the amount is
unduly larger than the upper limit of the range mentioned above,

15 the compositionwill entail the disadvantage of exhibiting inferior
quality for cured coating film and poor stability during storage.

As the component (D) mentioned above, namely the diluent, an

organic solvent and/or a photopolymerizable monomer may be used.

As the organic solvents, ketones such as methyl ethyl ketone

20 and cyclohexanone; aromatic hydrocarbons such as toluene, xylene,
and tetramethyl benzene; glycol ethers such as cellosolve, methyl
cellosolve, butyl cellosolve, carbitol, methyl carbitol, butyl
carbitol, propylene glycol monomethyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol diethyl ether, and triethylene

25 glycol monoethyl ether; acetates such as ethyl acetate, butyl
acetate, cellosolve acetate, butyl cellosolve acetate, carbitol
acetate, butyl carbitol acetate, propylene glycol monomethylether

acetate, and dipropylene glycol monomethyl ether acetate; alcohols



represented by EPX-49-60 and EPX-49-30 produced by Asahi Denka Kogyo 5 Co.,
Ltd.; glyoxal type epoxy resins represented by YDG 414 produced by Tohto
Kasei Co., Ltd.; am no group-containing epoxy resins represented by

YH 1402 and ST-110 produced by Tohto Kasei Co. , Ltd. and YL-931 and

YL- 933 produced by Yuka-Shell Epoxy K K., rubber-nodified epoxy resins
represented by TSR-601 produced by 10I&ﬁQﬂppon I nk and Chemi cals Inc. and
EPX- 84-2 and EPX- 4061 produced by Asahi Denka Kogyo Co., Ltd.;

di cycl opefiechliahetilaaadli proppecleperhiylenenglyepl psant eddpy 16 §99col ;
produced by, Sanyo- Kokusaku Pulp Co., Ltd.; silicone-nodified epoxy resins
r epr esent @81BYa&ig 3hydreearbens sychsani ocbare KodydeCane;ladd; petdtodeum

-caprolactoge 15 nodified epoxy resins represented by Placcel G 402 and
G 710 proYtEeUtR S Ush @S PehERLeHM ehiexst: petsoleum naphtha chyddogghated

Tho or | nop BCreRBRR BBty 6B Ly nApkitha TAY b6 Ghbed; (Meed praRpic
I ' | iLgh L bit. ' . bility 20 i di luent t
be. usd aro RV st el B WRpA REERRE 4 \APEY o a8 RO ctond dfoas Romhanahgon

sol ubl e epPX¥wd €S v particularly desirable. . The anmount of
t he aforenEntYonggn%g%gfﬁﬁﬁg??ghal epoxy conpound (E) to be incorporated

in the conposiphkOdrg§sn e tdETvEBELitd ﬂQe@?oE%’HQ%ﬁP% e U ?&%%8&81&%%a$:ﬁgt he

range of about 5 to 100 parts by weight, prefer out by

vei ght, bplsetbosend D0iveaprepbyymet 9k ) OhndNenbotatbe PN r8hiptBéntainin
phot osensi tive ,prepol ymer %A) and t he carboxyl group-co talﬁlng copoﬁyﬂer

resin (B)copoiymerdrdsiab@Be. mentionedsedwve erdbbtitEly Ohet Bempbstiesdhabl e
and thernosetting conposition of the present invention, as nentioned

her eil@befaltowing thergempesitioertoFpei appliled Lthetheoffom bficapuigasd,of
formng 5 mcrofine rises and falls in the filmsurface to further |ower

t he gl osseRaplitngnbhel appibedt hayeunr pbsthef cempasitignt he foomeat f¢im by
thereof such as adhesi veness _and hardness. As concrete exanples of the
inorganict$?IH%ﬁdRX%Qgix%ﬂdU#ﬂ10Wlng the film to be exposed to light by the

contact exposure.
Though the amount of the organic solvent to be used is not
15 particularly restricted, it is properly in the approximate range
of about 30 to 300 parts by weight, based on 100 parts by weight
of the total amount of the photosenitive prepolymer (A) and the
carboxyl group-containing copolymer resin (B) mentioned above.
The amount of the organic solvent may be suitably set so as to fit
20 the method of application to be selected.

On the other hand, as the typical examples of the
photopolymerizable monomers, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, N-vinylpyrrolidone, acryloyl
morpholine, methoxytetraethylene glycol (meth)acrylate,

25 methoxypolyethylene glycol (meth)acrylate, polyethylene glycol
di(meth)acrylate, N,N-dimethyl (meth)acrylamide, N-methylol
(meth)acrylamide, N,N-dimethylaminopropyl (meth)acrylamide,

N,N-dimethylaminoethyl (meth)acrylate, N,N-dimethylaminopropyl



sulf ate, bariumtitanate, power of silicon oxide such as crystalline 10
silica, anorphous silica, talc, nagnesium carbonate, calcium carbonate,

al um num oxi de, al um num hydroxi de, glass fiber, carbon fiber, and mca
may be cited. It is desirable that the inorganic filler to be used should
possess a particle dianmeter in the rangquf about 0.05 to 10 }gym 15
preferably in the range of about 0.1 to hum When the inorganic filler
exhibitin? high oil absorption is used, a matte filmw th the nore |owered
degr ee of @?Bgéa%%mtavnemelammeew (Gfethiacmdiatte, |diéshgbsheabgaythat
t he inorg&nic filler should have an oil absorption of about 15 mi /| or
more, preftFBBFY)apEvLate, tor behybene /alampl Hid medhmataiyll adieso pprbpglenas
used her ej ns,.' " .of oil which,is determ ned by gradual |y addi ng

| i nseed o%’?ﬁ%f 1(?dg(me5fho)£r?qyﬂr?rt®ni diPrppELepswiElY cUbsdivmegh) heryiate, of

an i nor gapj | whi kneadj.ng them and finding the point at which an
Sggloner§§%£;§$¢%%§%% ;fgﬁfpgpPﬁﬁﬁh?%hﬁqui%ﬁ$jﬁltpﬁ;%E?QP%*??a ~giycol

i spemse of oil a __The arount o e inorganic
fiIIeFS(F)fgo %%)?%%%%po?éted is d &éﬁﬁ?ﬂ%# & not nore {ﬂﬁﬁhéﬁﬁﬁylé §

parts by vetsityapoederably GRS B0.1A00 Ry E! b ntased o 10°

parts by weight of -32 the total anou e phot os ¥

(A) and t@Byceﬁthél)ﬁ:Em@]: Gt e rdiﬂ%e%@ﬂ%!dggqragree,_shgarﬁ@:iﬂe%kgfjggaég Ve.

The phot ocurabl e and thernpbsetti ng conpositi obt ai as’  desc ove

functionsethery sat itsfigmeth)ayrgdatesol der igsbSiny D mﬁthpﬂgthgggk?igge
addi ti onal use of an epoxy resin curing agent because the aforénentioned

photosens¢Y¢lQp$m%@©i§ner fanoand drhe dcafrety) agifPlece PNt BbMiyBEAnELRBHhY IET
resin (B) contain hydroxyl groups and/or carboxyl groups and these

hydr dfy1 ~ Ggrefeimia akes cathorolyhydups falkualials asuahcuas nheagaid 89611 he
pol yfunctij onpal .10 epoxy conpound (E). When the photopol ynerization
initiatortI(Jé)\et‘i*béJff?f oRIPRARe PRILIEIY thridelno ditupmethyiiodi ngropane,
phot opol ygeri zation injtiator or photosensitizer intended for enhancenent

of phot osTHRFRFIFEYENEHECLur | Af%f brRESpBYJrenretbyhl isocyanurate and

polyfunctional (meth)acrylates of ethylene oxide or propylene oxide
adducts of these polyhydric alcohols; and mono-, di-, tri-, and
15 higher polyesters of polybasic acids with hydroxyalkyl
(meth)acrylates may be cited. These photopolymerizable monomers
may be used either singly or in the form of a combination of two
or more members.
The aforementioned photopolymerizable monomer is used for the
20 purpose of diluting the aforementioned photosenstive prepolymer
(A) and the carboxyl group-containing copolymer resin (B) thereby
rendering the produced composition easily applicable, and imparting
photopolymerizability upon the composition.
The amount of the photopolymerizable monomer to be used is
25 desired to fall in the range of about 3 to 50 parts by weight, based
on 100 parts by weight of the total amount of the photosenitive
prepolymer (A) and the carboxyl group-containing copolymer resin

(B) mentioned above. If the amount of the photopolymerizable



epoxy conpound (E) nentioned above is further pronoted by the 15 effects of
am no groups of the photopolynerization initiator and the photosensitizer.
For the purpose of further enhancing such characteristic properties as
adhesi veness, resistance to chem cals, and heat resistance, however, it is
desirable to use the conposition as m'_xggl_with an extra curing agent for
epoxy resin 20 (G . As the epoxy resin‘curing agent or curing catalyst (Q
menti oned above, for exanple, imdazole and imnm dazole derivatives such as
2- et hyl i RPBAEEFds Qndﬂﬂ-ﬁ)ﬁma:h]rﬁldahahd:,hQIGEEh)lllm-l't ofinhieytange dentlidned
2-phenylinj dazol e, 4-phenylim dazol e, 1-cyanoethyl-2 25 phenylim dazole,

1- ( 2- cyanGEPH?P)tbeetcﬁylp-oéir’@{qﬁww%]dah%laat ag@aﬁadvam;agecmnafaguanqmtne
acet oguana ner benzoguanam ne; and am ne conpounds such as

di cyandi afif ancse}?gﬁ dPﬁ@?ﬂyFuﬁﬂr‘Pﬁe Prfme(rcﬁlrﬁﬂ hyl §RPNEFSKLN-di ke hymounty 1

3d t t hyl - N, N- di net hyl benzyl
Zm 22 anggkpr\%?g%hlﬁg t eEBIPg‘%nE% gsoﬁrﬂf%ger%gg@& g‘elepﬁéPn?Fin&Ib;PV@r l|>én nlol’éy

f f t t ts .which
comrer i aﬁfﬁgge‘g??aﬁﬁeaﬁﬁa A 5T REDRPUER” ospiantse, Bl 2 S0t N

(i nvari abt,ylprggughpaggga of im dazole type conpounds) produced by Shikoku
Chemicals Co. , Ltd. and U CAT 3503X, U CAT 3502X (i nvari ably pr oduct

names of ISOCThéapEoﬁeﬁﬁﬁHBﬂé é}k&%ﬁr@%ﬁéﬂs@uﬂﬁ&gpbs;ﬁeﬁ) it g)?as%t

Sun- Apro Ltd., for exanple. It is desired to reac rting

t enper at uLrvehtiba, Qs ifesl Ohe edniponents deytPTbé AN, e8ERt 4 PRS u%ﬂ’é&
resin curing agent incorporated in the conposition. The anount o

epoxy resampayiungtbagel epolg dompoyrdd E¢thaving Be Teu@OTibI é’%b)??l)érlé%
the conventionally used range, for instance in the range of a

10 pakls Bp wéﬁgrn@legubeeaabaytucsrmwsetrelm@mmnmut A & tr@s&l&,p&htls by
wei ght, based on 100 parts by weight of the total anount of the
phot osensFPRRES b &PBIGARPe(agvantryeors kyisedy foytepformatiionngt vamdbyser
resin (B) rggggéggegnsgll)gt\:/?.ng layers, for the use as an etching resist and
a marking ink, and for the formation of a solder resist on printed
circuit boards, for example.

15 As examples of such a polyfunctional epoxy compound, €epoxy
resins which exhibit sparing solubility in a diluent to be used,
such as bisphenol S type epoxy resins represented by EBPS-200
produced by Nippon Kayaku Co., Ltd., EPX-30 produced by Asahi Denka
Kogyo K.K., and EPICLON EXA-1514 (EPICLON is a registered trademark)

20 produced by Dainippon Ink and Chemicals Inc.; diglycidyl phthalate
resin represented by BLEMMER-DGT (BLEMMER is a registered
trademark) produced by Nippon Oil and Fats Co., Ltd.; heterocyclic
epoxy resins represented by TEPIC (registered trademark) produced
by Nissan Chemical Industries Ltd. and ARALDITE PT810 (ARALDITE

25 is a registered trademark) produced by Ciba Specialty Chemicals
Inc.; bixylenol type epoxy resins represented by YX-4000 produced
by Yuka-Shell Epoxy K.K.; biphenol type epoxy resins represented

by YL-6056 produced by Yuka-Shell Epoxy K.K.; and tetraglycidyl



The thernosetting conponent (the polyfunctional epoxy conmpound 20 (E) and
the epoxy resin curing agent (G) nentioned above nay be m xed in advance
with the aforenentioned photocurable liquid resist conposition. Since the
conposition is liable to gain in viscosity prior to being applied to a

bl ank circuit board, however, it is proper to have them m xed i mmedi ately
prior to use. To be specific, 25 it is appropriate to prepare two separate
solutions, i.e. a hardener solution conprising the aforenentioned epoxy
conpound ¥¥}eBeYd erkhanecyegdnenrepnesentedn bygéi-196Bupiroducedp bysDohtiche
aforenmenti oned photosensitive prepolynmer (A) and the carboxyl

gr oup- conFaPRLn§O- 34LEEpdl PRAr ePESYNrEBiNgs Wich eshpbisnselabdlityeioxn
resin curim% agent gG dded thereto, and mx these solutions prior to
use. The %% B?Bﬂ&ﬂP h8EEP RS/ AaFPRaRP L AbYRAEPO XYk DL RS Fepresented

pol y1 untt Pan e E0RE 18030 AE Th93 £ (ERTkoRRe Yo, 6 Peate EonpananatommeRough
0 . o8 Aeden

al | v | oP o 6aoP Yo A S R RO K ﬁ%l’%la@ﬁf?r%ﬁié%ﬁﬁ‘é raan

al I at i on 1 m 3 Hou et

ad ust nont or 7 Sobr o ey Y PRLARAIon TRoRy B AMerfladyd (G} T PRER-ce,

preci pi t aAERO6BY ¢ VirH AR -3EONSréQused by RBaRX (G{in idat Lies of
the filmwll not be adversep% affectgh. %s t he #é%?iﬁgagégﬁgqgﬁd'?ﬁg°'

filler prepkpilpatym«0Pptewentdlvy vHS0a0¢nNind VIR Hpsetibed 15% TRH e e
Pat ent Application, KOKAI No. 9-157574 and corresponding U'S. Patent No.

5, 753, 722Comy bed. advAG+BOEDLSEY-T6C4, L6E84PAGNAGS 0Ty WiiddhcE Hiecany

incorporated by reference. A suitable anount of the matting agent "to be

used ¥& n8peabaéty2Chemianadbolnc 1pDRRF§4£2MyandkiHER-6 TOMH grralducatDbymahe

t han about 50 parts_by weight, based on 100 parts by wei ght of the total

anount oPOVhEhgméeaseRomppnE , paBgoEPrEA 00ARNdnBP+R8 00aplvodykedr bypAsahi
containing cogol mer resin (B) nmentioned above. On the other hand,

enka Kogyo Co., Ltd.; hydrogenated bisphenol A type epoxy resins

represented by ST-2004 and ST-2007 produced by Tohto Kasei Co.,

Ltd.; bisphenol F type epoxy resins represented by ¥YDF-2004 and

15 YDF-2007 produced by Tohto Kasei Co., Ltd. and GK-5079L produced

by Shinnittetsu Kagaku Co., Ltd; brominated bisphenol A type epoxy

resins represented by SR-BBS and SR-TBA-400 produced by Sakamoto

Yakuhin Kogyo Co., Ltd., EP-62 and EP-66 produced by Asahi Denka

Kogyo Co., Ltd., AER-755 and AER-765 produced by Asahi Chemical

20 Industry Co., Ltd., and YDB-600 and YDB-715 produced by Tohto Kasei

Co., Ltd.; novolak type epoxy resins represented by EPPN-201,

EOCN-103, EOCN-1020, EOCN-1025, and BREN produced by Nippon Kayaku

Co., Ltd., ECN-278, ECN-292, and ECN-299 produced by Asahi Chemical

Industry Co., Ltd., ECN-1273 and ECN-1299 produced by Ciba Specialty

25 Chemicals Inc., YDCN-220L, YDCN-220HH, YDCN-702, YDCN-704,

YDPN-601, and YDPN-602 produced by Tohto Kasei Co., Ltd., and

EPICLON N-673, N-680, N-695, N-770, and N-775 produced by Dainippon

Ink and Chemicals Inc.; novolak type epoxy resins of bisphenol A



a suitable anount of the filler precipitation preventing agent to 25 be
used is not nore than about 10 parts by weight, preferably not nore than
about 5 parts by weight, based on 100 parts by weight of the total anount
of the photosensitive prepolymer (A) and the carboxyl group-containing
copol ymer resin (B) mentioned above. If gg5 the amounts of the matting
agent and the filler precipitation preventing agent to be used are unduly

| arge, the characteristics of the resist filmsuch as the hardness,
resi st ancESPEeERBRPEAIRY ER¥t800dul aEPKg8PPaperEPRE-80W60, haratlv EPPA-B061

"ncor por PECTHEPAIRY ARETcBERER, KATHRITO kn e -aABFHENLON SoB8 Guptotiized
oht hal ocy B Ra EeRn TR A R L ket | U LaTg SEupePBPEY -Fesins
w dol'y useaPt RapREPaRy Beacks-PORrRRkaFy 576 pashicadt Reap i en e fodaRe.
phenotni acy ne AR IEBIYRxEl ipe beokh Kealde it eanll iR YRt Pl Bredured
by asbestpg apBatbi nelseipavslef efltqsi! iaﬁﬁhoa"l{llgéﬁﬂ-ﬁm:ﬂgi Sé&?o%?d/rgrsins

| evel i ng agent represented 15 by silicone t , uori ne

macr onol ecepresényped MNTHAN 4020868 iSMENEIS prBRAEEEY 98k, kEEéF_%‘d‘.t,eﬁtQY
I m dazol e type, thiazole type, triazole type, and 'silane coupling ‘agent.

The phot ogndab¥e-23t tdwed NOEBt93 Ng mayqusdd | By Ofvulkae shled3enNEpokyvert kon 1's
adj ust ed, when necessary, to a level of viscoSity 20 suitabiée for the '
coating neebber-mp@iféedbgpoke reshnsqueppésentednbpr TBR-801 prbHated by
coating, spray coating, roll coating, or the like to a printed circuit
boar dbhavPaynapeen dink aadrehenicatsdnct. hand BPX-6ie2 endBH®i4 Gfidprbancesi ed
at a tenperature,in the range of about 60 to 100"C, for exanple, thereby
to evapor2Y cA8aR1oPERKACKREYQeRe - 25LtAem dheyebapentadiposi phenodid giype
rise to a tack-free coatin m Thereafterf the coating filmis

fil
sel ect i vePRORK F&S9S Beﬁﬁegﬁﬁﬁlaﬂiqy PSEr4PP dF adicrshhY S amn diakike akw PHdpa

rescribe at n t he_cont act.exposure or non-contact exposure nethod
gnd t he EOPI £€&-; QXllcone-mo 1%1eépepoxy resins representeg by X-1359

produced by Asahi Denka Kogyo Co., Ltd.; and €& -caprolactone-

15 modified epoxy resins represented by Placcel G-402 and G-710
produced by Daicel Chemical Industries, Ltd. may be cited. These
epoxy resins may be used either singly or in the form of a combination
of two or more members. Among other epoxy resins cited above, the
finely pulverized epoxy resins which exhibit sparing solubility

20 in a diluent to be used or a combination of the sparingly soluble
epoxy resin and the soluble epoxy resin prove to be particularly
desirable.

The amount of the aforementioned polyfunctional epoxy compound
(E) to be incorporated in the composition as a thermosetting

25 component is desired to be in the range of about 5 to 100 parts
by weight, preferably about 15 to 60 parts by weight, based on 100
parts by weight of the total amount of the photosensitive prepolymer

(A) and the carboxyl group-containing copolymer resin (B) mentioned



-36 unexposed areas of the coating filmare developed with a dilute
aqueous al kaline solution (for exanple, an aqueous solution of about 0.5
to 5% sodi um carbonate) to forma resist pattern. Then, the photocured
coating filmis further thermally cured by subjecting 5 to the heat
treatnent at a tenperature in the rangeggf. about 140 to 180C, for exanple.
By this thernmal treatnent, in addition to the curing reaction of the

af orenenti.ond t hernosetti ng conponents, the polynerization of the
photocunﬁﬁ%y?Esin conponents is pronmoted and the copol ynerization of

t hese conpon w th the therppsetting 10 conponent are also facilitated
so that the g‘%?&?uﬁﬁ??g}gp? nt Q;ig therphohoquiahls andpkbeonesetting

vari ous J.6S s resistance to.heat, resistance to adhesion of
sol der, E’re3| S éalntglec”?%?gglle\/?ﬁte&enﬁze%%’?agwnv o2cPreatiqpedsherpinkefore,
resi st an : | r d.pl ating,. .electri.cal, properties, and
har dness%l%ﬁ‘?ﬁga?g%pgéﬁf;égg& ré‘ge%é%ggttl%%ﬁegﬁ ;Otfs‘él?%l WRos6 2% EeFALRGN
of apsolfiirdfesicsiri a -1 ke, s | 0 sed,in the
process of rde%%%r%g’%? fafgﬁt %ﬁie)%sla (g'\l;%! fgg‘b‘e%#sjf%‘?%ﬁ? rﬁéﬁg <k 18KEE Fhe

pot assi urgllosd @eldr amldiaQ@b“f@ﬁ:O%héepP;%BQEH”bfaéHRQﬁ‘E £n Pﬁfégsﬁié{!'}géggjces

carbonat e, sodi um phosphate, sodiumsilicate, ammonia, a an be

used. Thelmndmblsndh gl sihesiorendds had ehawsdred®r the purpose of
photo-curing the coating filminclude a | owpressure nercury lanp, a

medi um pressk® gencueyel @yampd ds gbf prraes Uit gl YEL8MBr q%)35 barium

ul tra-high-pressure nercury |anp, a xenon |lanp, and a netal halide |anp,
for examAvdfassi Basiuntid lanedre bpawenof fikl icke ooddebsuchibisl ¢ Zgsht £51 1 He
actiiéc radiation for exposure of the film Now, the present invention wll
be dé¥criSedArecPPPERNPYSh ihiC®B7 HRLR ./ r dlagneriun ocasbknageex avml esurand
conparatiyve exanples. It should be noted, however, that the follow ng
Exanpl es SAPMR T84 UM BUBL I @ luminum Bydyexsdeaalass faperersarbon
Lgfteir Ingte:fé'\?\ie(y’ tar}led n{%_rc,e‘_isemnafy |bnevecnitéeo({1.. Wherever the term"parts" is used

It is desirable that the inorganic filler to be used should
possess a particle diameter in the range of about 0.05 to 10 um,
15 preferably in the range of about 0.1 to 5 um. When the inorganic
filler exhibiting high o0il absorption is used, a matte film with
the more lowered degree of gloss is obtained. Inviewof this point,
it is desirable that the inorganic filler should have an oil
absorption of about 15 m1/100g or more, preferably about 30 to 200
20 ml/100g. The term “oil absorption” as used herein means “ml” of
oil which is determined by gradually adding linseed oil to 100g
of an inorganic filler powder, observing the state of an inorganic
filler while kneading them, and finding the point at which an
agglomerate is formed from inorganic particles in the scattering

25 dispersed state, i.e. ml of oil at this point.
The amount of the inorganic filler (F) to be incorporated is
desired to be not more than about 250 parts by weight, preferably

about 50 to 100 parts by weight, based on 100 parts by weight of



5 it shall refer to "parts by weight" unless otherw se specified.
Synthesis Exanple 1 Into a f our-necked flask equi pped with a stirrer and a
ref lux condenser, 220 parts of cresol novol ak type epoxy resin

(manuf actured by Daini ppon Ink and Chemicals Inc., registered 10 trademark
"EPI CLON' N-695, epoxy equivalent: 220)gyas charged and then 214 parts of
carbitol acetate was added thereto and they were nolten by heating. Then,
0.1 part of hydroqui none as a polynerization inhibitor and 2. 0 parts of
di met hyl G&‘Fzﬁl%“rﬁlneala%un’a PéadhicoPheiesgnsivive pdepdlyhnereta) Eigl the
resul tant _m xture was 15 heated to 95-1050C. 72 parts of acrylic acid was
gr adual | fa?&’c?é‘é’l FONR-CON RN CaRPRSE \Ressin fB) meanttioned abde.
hours. The suIH§nt reactjon_product was cqoled to 80-900C, 106 parts of
t et r ahydr ophthal i% %%%?}ﬂ‘ﬁﬁaiee \A%Edaaﬁ@HmPﬁéFEﬂ-BS SREPERd tdont whda sl | & t

' f d h n ' 20 d
extract o8 LB B oA TR TREE SCun oL Shsi AR e Robp Laer yres Lot
t 4 bQxy bt ai ned, descri bed
above. had B-honyor B € bt SRR of AU PR LS RS e
of 100 mpek@ue thrdagorendhtiayelagholBLEANL BT vEhIlbay MY L) 3BOUL 25

3,500. Hereinafter, this resin solution w € re

"2, | noidebbaylly gridup- i aeS aspSTyReH! AEs R 9BY Qlorh e WAAEH

resin was determ ned by high-speed liquid chromatography -

punps nagrbapeured/or Syl SprowsishfdLtHese hya8o4 1KFg1%Q% aHh
KF-802. Synthesis Exanple 2 Into a 2-liter separab?g flgsk, 45 ﬁxuts!%ﬁ

di pr opyl €agbgkydopgrogpaofienet igh ad lecuading agenenfoanthe g farit ional

azobi i sobutyronitrile &gereinafter referred to b(iefly as ZAIBNF) as a
cata.@steR€F¥ £@8®gungnd Ea -t hiWbennsblee phosppodlyine riilzatk ovo\iari tagiticipedt wi t h
a stirrin r.od de of Teflon (registered trademark), a cooling tube, and
a dropppﬁﬁtﬁﬁﬁﬁ | walPPYet ed, InHddefey weRe | mmiBed | grampsidomiatining
photopolymerization initiator or photosensitizer intended for
enhancement of photosensitivity, the curing of the polyfunctional
epoxy compound (E) mentioned above is further promoted by the
15 effects of amino groups of the photopolymerization initiator and
the photosensitizer. For the purpose of further enhancing such
characteristic properties as adhesiveness, resistance to
chemicals, and heat resistance, however, it is desirable to use
the composition as mixed with an extra curing agent for epoxy resin
20 (G).

As the epoxy resin curing agent or curing catalyst (G) mentioned
above, for example, imidazole and imidazole derivatives such as
2-methylimidazole, 2-ethyl~imidazole, 2-ethyl-4-methylimidazole,
2-phenylimidazole, 4-phenylimidazole, l-cyanoethyl-2-

25 phenylimidazole, 1-(2-cyanoethyl)-2-ethyl-4-methylimidazole;
guanamines such as guanamine, acetoguanamine, and benzoguanamine;

and amine compounds such as dicyandiamide, benzyldimethyl amine,

4-(dimethylamino)-N,N-dimethylbenzyl amine, 4-methoxy-N,N-



10 and heated to 110C while stirring themso as to keep a uniform
tenperature. The conponents of a polynmer (120 parts of nethyl

nmet hacryl ate, 233 parts of isobornyl nethacrylate, 99.5 parts of

2- hydroxyet hyl methacrylate, and 46.4 parts of nethacrylic acid) were
mxed with 0.9 part of AIBN uniformy jggthe dropping funnel 15 and added
dropwi se to the separable flask nenti oned above while adjusting the
droppi ng anount so as to finish the dropping of the total anount thereof
af t er on&ifEEhy LRenaylcoapiasi ondohethyl-Ny Bpgdimgtbylbenzydt ahmineyntand0
parts of the solvent nmentioned above was added to the dropping funnel and
conpl et qu&“’dﬁﬁed TREFE SAMRRLIASH JayBe srd edibereningiyier da thetfarm

droppi ng funnel .. After this dropping, they were heated for one hour to
obtain aOﬁj?cSﬁ@blpégf"ﬂns‘B%‘u‘f‘?’%rf%é‘*ﬂ MeMOSLSd c GREeRer bRy sAgenthiwhiaki n

Beampl o 355 CRIEA LT RIRIE Wion RS i -G igm 15hsHz,

d ; . ORLh te, ethyl

ot hoor y FEC 2P ek iR Tal ShbLY SOONETE Hemel bR ndBR2RTR L o Siodieinas) 4
2 and @rdcdeny stk CREATBAIN A NEEa2% M §OLYAMs a2, Bndad AY AP 2

catal yst were added thereto and they were together stirred under~a

at nospher(d ndfariiablgg Py GRfctatndifed 687 idoB9Hhate! RofBbainds? Hl%?l&c? %i’t}]ﬂ on.
The resultant resin solution was cooled and, in the presence of met hyl
hydr oqui ddmetiydd aasirse podyodudedt bpnsiunhaprbontand fioet abuiple phagphani um
brom de used as a catal yst, subjected to addition reaction of glycidyl

met hacr yld@sdred &or dbweroth20reattionf sthettagbvempegatups of the dwsiny
menti oned above under the conditions of 95-1050C and 16 hours. The

reacl? on easdion s hawingothe afidrenentésnedcepdxyhaesfinomuriiey agent
phot osensitive resin having ethylenically unsaturated bonds together wth
car boxy| GCOFPOTsEs Hdy the ¢efinasiddadbove had a nonvol atile content of
65% an acid value of a solid content of 120 ng KOH g, and a

wei ght - avera&é‘%@é’tﬂtapfméhﬁhﬁ’?xwe%‘fn &¥ddng agent to be incorporated

in the composition may be in the conventionally used range, for

instance in the range of about 0.01 to 10 parts by weight, preferably

15 1in the range of about 0.1 to 2.0 parts by weight, based on 100 parts

by weight of the total amount of the photosensitive prepolymer (A)

and the carboxyl group-containing copolymer resin (B) mentioned
above.

The thermosetting component (the polyfunctional epoxy compound

20 (E) and the epoxy resin curing agent (G)) mentioned above may be

mixed in advance with the aforementioned photocurable liquid resist

composition. Since the composition is liable to gain in viscosity

prior to being applied to a blank circuit board, however, it is

proper to have them mixed immediately prior to use. To be specific,

256 it is appropriate to prepare two separate solutions, i.e. a hardener

solution comprising the aforementioned epoxy compound (E) as a main

component and a main agent solution comprising the aforementioned

photosensitive prepolymer (A) and the carboxyl group-containing



15 20,,000. Hereinafter, this resin solution will be referred to as

varni sh "b-211. Synthesis Exanple 4 Into a flask equipped with a
thernoneter, a stirrer, a dropping funnel, and a reflux condenser, nethyl
met hacryl ate and gl ycidyl 20 methacrylate were charged in a nolar ratio of
4 : 6 and carbitol acetate as a solventggnd AIBN as a catal yst were added
thereto and they were together stirred under an atnosphere of nitrogen gas
at 80*C for 4 hours to obtain a resin solution. The resultant resin

sol uti on SRRPlyFSIedesid (Bl eSempisseamponéntst apd aydepoxy Noeei R Sowstl as
a polymerization inhibitor and tetrabutyl phosphonium brom de used as a
cat al yst 29603 660 RA4RA iddnaten preddiinithese gelytionapricr t@ naeio The

100% of t epoxy .groups of the resip nentioned above under the conditions
of 95- 10?%%%??@“%6‘%5%&@%%@?%%% BPBABELSwaSHeRiag (Bl BRLDDC,
subj ected,to t reactiQn _wth tetrahydrophthalic anhydride for 8 hours,
cooJI ed, %té: °t h@%y :13& rg‘g‘?‘&ﬁl t HBFRf B X?ﬁégﬂyﬁot%‘%ﬁﬁ%mm PO lugdian haﬁi righe |
et hyl gni e . ther with carbox grQups obt ai ne

as éegcrﬁbég¥agovekHLad gp%%%@@ﬁgﬁ%%gggon gﬁfy0f9§¥%° ac‘ﬁyvaﬁﬁacﬁh%
solid co&hgymoggiggyg!Ebﬁggﬂéhtﬁqm a wei ght -average nol ecul ar wei ght, My,
of about 15,000. Hereinafter, this resin solution will be referred to as

var ni sh- Ob- 31t Hdhgih @ hegyh &ed @l ¥ 2 Fe %@tﬁ@rﬁt@@eé@i#ﬁ‘ﬁég&i&’ﬁﬁmo?wl €s

and conparative exanples are shown in Table 1. -41

Conponentpx@senitc dnventhow aplosc Eorage iBRObesanmattyeNaiRi whnakt Wig) ned
I n Synthesis prepol ynerExanple 1 Varnish 'Ib-111 obtained in Synthesis

Car boxy| agrmaptEngnuigert candaiani f§1iepolpieryiyaittston bpRevehtangethdent
Synt?88|%ossessed of a thixotropy adjustment effect, it may contain the
matting agent and the filler precipitation preventing agent to such
an extent that the properties of the film will not be adversely
affected.
As the matting agent and the filler precipitation preventing
15 agent, those described in Japanese Patent Application, KOKAI No.
9-157574 and corresponding U.S. Patent No. 5,753,722 may be
advantageously used, the teachings of which are hereby incorporated
by reference.
A suitable amount of the matting agent to be used is not more
20 than about 100 parts by weight, preferably not more than about 50
parts by weight, based on 100 parts by weight of the total amount
of the photosensitive prepolymer (A) and the carboxyl group-
containing copolymer resin (B) mentioned above. On the other hand,
a suitable amount of the filler precipitation preventing agent to
25 be used is not more than about 10 parts by weight, preferably not
more than about 5 parts by weight, based on 100 parts by weight

of the total amount of the photosensitive prepolymer (A) and the

carboxyl group-containing copolymer resin (B) mentioned above. If



Exanpl e 3 resinVarnish "b-3" obtained in Synthesis Exanple 4 Crystalline
silica (average particle Adianeter: 1.5 jum oil absorption: 35-40 nl/100Q)
Tal c (average particle dianeter: FillerBl.5-1.8 pm oil absorption: 45-50
mai nm / 100g) agent Preci pitated barium sul fate (average Cparticle dianeter:
0.5-0.6 pm oil absorption: 15-20 m/ 1(_)??)_
Phot opol yneri zati on2- Met hyl -1 -[ 4- (net hy['Thi o) phenyl ] - 2-

i nitiatornorphorino-propan-I|-one Col oring pi gment Pht hal ocyani ne green Epoxy
resin curifyBRSHes aff d&heamatisingD agemt Dapd opilkeerfd 1dleyc op remheied tivdn
ether Silicone-based anti-foam ng agent Anti-foam ng agent (KS- 66,

manuf act REEY 1949 RGESt EAhe tded mdiss ndad yChargety dthe Achii tacedvie tilds

( manuf act by _BYK. Chem e Japan K.K.) Photopol ynerizabl eDi pentaerythritol
hexaacr y|°§ gﬁﬁo%SﬁéFt%?'%n%‘? A& trhés}lﬁ?épr-‘ese nBfELataDFEdtR\ChemERRLS,
Chem cal | ' Ltd. | 1 uent Di_prapyl ene, gl ycal nmoponet hyl et her _
Exanpl es afﬂfj ﬁ%gd&%%'nﬁd é%rtﬁéé\kajsespr@p};‘r é%F W%&%Qﬁ‘ivant .
conpogents St HEOPORIH PN isn Tahl nd ding.themwith a
three-roll mll. A 'Earécyeér)le? g\g&rtel%élr egfgi ?nhgarngggn{éowb%ﬂﬁﬁ%ﬁﬁnr &Y ant

Chr et ol T E oAy R L B Bohanety s T BHLEH, SRR itely sed
additive such as a coloring pigment represented by phthalocyanine
blue, phthalocyanine green, Iodine Green, disazo yellow, crystal
violet:, titanium oxide, carbon black, ahd naphthalene black; a well

10 known and widely used thermal polymerization inhibitor represented
by hydroquinone, hydroquinone monomethyl ether, t-butyl catechol,
pyrogallol, and phenothiazine; a well known and widely used
thickening agent represented by asbestos and finely powdered
silica; an anti-foaming agent and/or leveling agent represented

15 by silicone type, fluorine type, or macromolecular type; and an
adhesiveness-imparting agent represented by imidazole type,
thiazole type, triazole type, and silane coupling agent.

The photocurable and thermosetting composition of the present
invention is adjusted, when necessary, to a level of viscosity

20 suitable for the coating method, applied by the technique of screen
printing, curtain coating, spray coating, roll coating, or the like
to a printed circuit board having a circuit already formed thereon,
for example, and then dried at a temperature in the range of about
60 to 100°C, for example, thereby to evaporate the organic solvent

25 from the coated composition and give rise to a tack-free coating
film. Thereafter, the coating film is selectively exposed to an
actinic radiation through a photomask having a prescribed pattern

by the contact exposure or non-contact exposure method and the



system t hus obt ai ned was prepared for use by mxing the main agent 10 and
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unexposed areas of the coating film are developed with a dilute
aqueous alkaline solution (for example, an aqueous solution of about
0.5 to 5% sodium carbonate) to form a resist pattern. Then, the
photocured coating film is further thermally cured by subjecting

5 to the heat treatment at a temperature in the range of about 140
to 180°C, for example. By this thermal treatment, in addition to
the curing reaction of the aforementiond thermosetting components,
the polymerization of the photocurable resin components is promoted
and the copolymerization of these components with the thermosetting

10 component are also facilitated so that the consequently produced
resisf film acquires improvements in various properties such as
resistance to heat, resistance to adhesion of solder, resistance
to solvents, resistance to acids, adhesiveness, resistance to
electroless gold plating, electrical properties, and hardness.

15 The composition proves particularly useful for the formation of
a solder resist.

As an aqueous alkaline solution to be used in the process of
development mentioned above, aqueous alkaline solutions of
potassium hydroxide, sodium hydroxide, sodium carbonate, potassium

20 carbonate, sodium phosphate, sodiumsilicate, ammonia, amines, etc.
can be used.

The suitable light sources which are used for the purpose of
photo-curing the coating film include a low-pressure mercury lamp,
a medium-pressure mercury lamp, a high-pressure mercury lamp, an

25 ultra-high-pressure mercury lamp, a xenon lamp, and a metal halide
lamp, for example. Besides, the laser beam or the like can be
utilized as the actinic radiation for exposure of the film.

Now, the present invention will be described specifically below
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with reference to working examples and comparative examples. It
should be noted, however, that the following Examples are intended
to be merely illustrative of and in any sense restrictive of the
present invention. Wherever the term "parts" is used hereinbelow,
it shall refer to "parts by weight" unless otherwise specified.
Synthesis Example 1

Into a four-necked flask equipped with a stirrer and a reflux
condenser, 220 parts of cresol novolak type epoxy resin
(manufactured by Dainippon Ink and Chemicals Inc., registered
trademark “EPICLON” N-695, epoxy equivalent: 220) was charged and
then 214 parts of carbitol acetate was added thereto and they were
molten by heating. Then, 0.1 part of hydroguinone as a
polymerization inhibitor and 2.0 parts of dimethylbenzylamine as
a reaction catalyst were added thereto. The resultant mixture was
heated to 95-105°C, 72 parts of acrylic acid was gradually added
dropwise thereto, and they were left reacting for 16 hours. The
resultant reaction product was cooled to 80-90°C, 106 parts of
tetrahydrophthalic anhydride was added thereto, and the mixture
was left reacting for 8 hours and cooled, and then the reaction
product was extracted therefrom.

The photosensitive resin having ethylenically unsaturated
bonds together with carboxyl groups obtained as described above
had a nonvolatile content of 65%, an acid value of a solid content
of 100 mg KOH/g, and a weight-average molecular weight, Mw, of about
3,500. Hereinafter, this resin solution will be referred to as
varnish “a”.

Incidentally, the weight-average molecular weight of the

obtained resin was determined by high-speed liguid chromatography

O
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connected tb pumps manufactured by Shimadzu Seisakusho Ltd.,
LC-804, KF-803, and KF-802.
Synthesis Example 2
Into a 2-liter separable flask, 450 parts of dipropylene glycol
5 monomethyl ether as a solvent and 2 parts of azobisisobutyronitrile
(hereinafter referred to briefly as “AIBN”) as a catalyst were added
and a three-necked separable flask cover equipped with a stirring
rod made of Teflon (registered trademark), a cooling tube, and a
droppfng funnel was fitted, and they were immersed in an oil bath
10 and heated to 110°C while stirring them so as to keep a uniform
temperature. The components of a polymer (120 parts of methyl
methacrylate, 233 parts of isobornyl methacrylate, 99.5 parts of
2-hydroxyethyl methacrylate, and 46.4 parts of methacrylic acid)
were mixed with 0.9 part of AIBN uniformly in the dropping funnel
15 and added dropwise to the separable flask mentioned above while
adjusting the dropping amount so as to finish the dropping of the
total amount thereof after one hour. After completion of the
dropping of the total amount, 50 parts of the solvent mentioned
above was added to the dropping funnel and completely dropped while
20 washing away the components adhered to the dropping funnel. After
this dropping, they were heated for one hour to obtain a viscous
resin solution having a solid content of 50%. This resin solution
will be hereinafter referred to as varnish “b-1".
Synthesis Example 3
25 Into a flask equipped with a thermometer, a stirrer, a dropping
funnel, and a reflux condenser, methyl methacrylate, ethyl
methacrylate, and methacrylic acid were charged in a molar ratio

of 1 : 1 : 2 and dipropylene glycol monomethyl ether as a solvent
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and AIBN as a catalyst were added thereto and they were together
stirred under an atmosphere of nitrogen gas at 80°C for 4 hours
to obtain a resin solution.

The resultant resin solution was cooled and, in the presence
of methyl hydroquinone used as a polymerization inhibitor and
tetrabutyl phosphonium bromide used as a catalyst, subjected to
addition reaction of glycidyl methacrylate at a ratio of 20 mol%
of the carboxyl groups of the resin mentioned above under the
conditions of 95~105°C and 16 hours. The reaction product was
cooled and then extracted therefrom.

The photosensitive resin having ethylenically unsaturated
bonds together with carboxyl groups obtained as described above
had a nonvolatile content of 65%, an acid value of a solid content
of 120 mg KOH/g, and a weight-average molecular weight, Mw, of about
20,000. Hereinafter, this resin solution will be referred to as
varnish “b-2",

Synthesis Example 4

Into a flask equipped with a thermometer, a stirrer, a dropping
funnel, and a reflux condenser, methyl methacrylate and glycidyl
methacrylate were charged in a molar ratio of 4 : 6 and carbitol
acetate as a solvent and AIBN as a catalyst were added thereto and
they were together stirred under an atmosphere of nitrogen gas at
80°C for 4 hours to obtain a resin solution. The resultant resin
solution was cooled and, in the presence of methyl hydroquinone
used as a polymerization inhibitor and tetrabutyl phosphonium
bromide used as a catalyst, subjected to addition reaction of
acrylic acid at a ratio of 100% of the epoxy groups of the resin

mentioned above under the conditions of 95-105°C and 16 hours. The
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reaction product was cooled to 80-90°C, subjected to the reaction
with tetrahydrophthalic anhydride for 8 hours, cooled, and then
extracted therefrom.

The photosensitive resin having ethylenically unsaturated
bonds together with carboxyl groups obtained as described above
had a nonvolatile content of 65%, an acid value of a solid content
of 100 mg KOH/g, and a weight-average molecular weight, Mw, of about
15,000. Hereinafter, this resin solution will be referred to as
varnish “b-3".

The raw materials used in the following working examples and

comparative examples are shown in Table 1.
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Table 1
Components Chemical name or product name
Photosensitive Varnish “a” obtained in Synthesis
prepolymer Example 1
Varnish “b-1" obtained in Synthesis
Carboxyl group- Example i ” . . .
containing copolymer Varnish “b-2" obtained in Synthesis
resin Example 3 .
Varnish "“b-3" obtained in Synthesis
Example 4
Crystalline silica (average particle
A diameter: 1.5 um, oil absorption: 35-40
ml/100g)
Talc (average ©particle diameter:
: Filler B 1.5-1.8 um, o©il absorption: 45-50
Main : ml/100g)
agent Precipitated barium sulfate (average
C particle diameter: 0.5-0.6 um, oil
absorption: 15-20 ml/100g)

Photopolymerization |2-Methyl-1-[4-(methylthio)phenyl]-2-

initiator morphorino-propan~-1l-one

Coloring pigment Phthalocyanine green

Epoxy resin curing Dicyandiamide

catalyst

Diluent Dipropylene glycol monomethyl ether
Silicone-based anti-foaming agent

Anti-foaming agent (KS-66, manufactured by Shinetsu
Chemical Industries Co., Ltd.)

Additive BYK-110 (manufactured by BYK Chemie
Japan K.K.)

Photopolymerizable Dipentaerythritol hexaacrylate

monomer

Hardener Epoxy resin TEPIC (manufactured by Nissan Chemical

Industries Ltd.)

Diluent Dipropylene glycol monomethyl ether

Examples 1 - 12
A main agent was prepared by compounding relevant components
5 at proportions shown in Table 2 and kneading them with a three-roll
mill. A hardener was prepared similarly by compounding relevant
components at proportions shown in Table 2 and kneading them with
a three-roll mill. A liquid resist composition of two~-part liquid
system thus obtained was prepared for use by mixing the main agent

10 and the hardener.
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Exanples 1 to 3 A main agent was prepared by conpounding rel evant
conponents at proportions shown in Table 3 and kneading themw th a

three-roll mll. A hardener was prepared simlarly by conpounding rel evant
5 conponents at proportions shown in T@Q?Q 3 and kneading themwith a
three-roll mlIl. Aliquid resist conposition of two-part liquid system

t hus obtai ned was prepared for use by mxing the main agent and the
har dener COMPRIra ta vep BFaEies dndcardount ( Conparative Exanple No. arts)
p123 al00100- Varnishb-i--- (solid content)b-2--100 b-3---
main agent was prepared by compounding relevant components
at proportions shown in Table 3 and kneading them with a three-roll
mill. A hardener was prepared similarly by compounding relevant
5 components at proportions shown in Table 3 and kneading them with
a three-roll mill. A liquid resist composition of two~part liquid

system thus obtained was prepared for use by mixing the main agent

and the hardener.

Table 3
Components and amount (parts) Comgfratlve %;ample go.
a 100 100 -
Varnish b-1 - - -
(solid content) b-2 - - 100
b-3 ~ - -
A - 100 100
Filler B - - -
Main agent C - - -
Photopolymerization initiator 15 15 15
Coloring pigment 1 1 1
Epoxy resin curing catalyst 0.5 0.5 0.5
Diluent 10 20 20
Anti-foaming agent 1 1 1
Additive 0.5 0.5 0.5
Photopolymerizable monomer 20 20 20
Hardener Epoxy resin 30 30 30
Diluent 10 10 10

10
Test Examples:
Each of the liquid resist compositions obtained in Examples
1 to 12 and Comparative Examples 1 to 3 as described above was tested
for the following items and the results were rated.
15 (1) Printability:
Each of the liquid resist compositions was printed on a
substrate, B package of the IPC standard, with a PET screen of 100

meshes by the use of a printing machine (manufactured by Seria K.K.).



A-100100 FillerB--- Main agentC--- Photopolynerization initiator151515

Col oring pignent111 Epoxy resin curing catal yst0.50.50.5 Di|uent 102020
Anti -foam ng agent 111 Additive0. 50.50.5 Phot opol yneri zabl e nononer 202020
Har dener Epoxy resi n303030 Di |l uent 101010 10 Test Exanpl es: Each of the
liquid resist conpositions obtained in_gganples 1 to 12 and Conparative
Exanples 1 to 3 as descri bed above was tested for the following itens and
the results were rated. 15 (1) Printability: Each of the liquid resist
conposi t I MEEYALR Ketoreer imsitR ©n BhRdessl tant maxm&l: £1 tmdeexe
with a PET scree f_10 meshes by the use of a printing nmachine
(nanufacE&P&Ev fﬁh?%P 1K optifad,MiGERSRpe haPwEeendificstions tte

I fi d.th tical m pe (30
g 11 cS a1 2PHoFRF R THE SRk Rl B2 Otol P eh it Pribop BLpa ke i
ski ps ba§ﬁptﬂg1qdridwgdqy@fgkégﬂ eria. 5 Bubbles: 0 : Good filmwth no

e A

di scerni bl e bubb esence of slightly discernible bubbles X . .
Presemce of agisyi&dously di scernible bubbles Skips: 10 0 : Good filmw th
no discernible skip O : Presence of slightly discernible skips X : Presence

of conspi cuoughy; ds868" £i PhewskhPio discernible bubble

A : Presence of slightly discernible bubbles
X : Presence of conspicuously discernible bubbles
SKips:
10 O : Good film with no discernible skip
A : Presence of slightly discernible skips
X : Presence of conspicuously discernible skips
(2) Glossiness:
Each of the liquid resist compositions was applied on a copper
15 foil-laminated substrate throughout the entire surface thereof by
screen printing and the applied layer was dried at 80°C for 30
minutes to form a tack-free coating film. The substrate was exposed
to light according to a prescribed pattern through a negative film
superposed thereon and then developed with an aqueous 1 wt% Na,CO,
20 solution under a spray pressure of 1.5 kg/cm®* to form a pattern.
This substrate was subjected to thermal curing at 150°C for 60
minutes to produce a test substrate.
The surface of each test substrate was measured for 60°
glossiness (gloss value) with Microtrigloss (manufactured by BYC
25 Chemie Japan K.K.). The 60° glossiness was expressed with an
integer which was obtained by half-adjusting the first digit after
the decimal point of the average found by the measurement.

(3) Wettability test



(2) G ossiness: Each of the liquid resist conpositions was applied on a
copper 15 foil-lam nated substrate throughout the entire surface thereof
by screen printing and the applied | ayer was dried at 80C for 30 m nutes
to forma tack-free coating film The substrate was exposed to |ight
according to a prescribed pattern through a negative film superposed
thereon and then devel oped with an aqueous 1 wt % Na2CO3 20 sol ution under a
spray pressure of 1.5 kg/cnR2 to forma pattern. This substrate was

subj ect ed t o & hEFfefubsfrale prepareds bn agCondancteewith ifremiy2¢ mentedned
substrate, The surface of each test substrate was measured for 60

gl ossi ne€POVS ¥aE Measyred £oR thecvet Eipo dedembmly ag tunder bheRXMmd 25iden e

Japan K K. Jhe 6 0ssingss was expressed with an integer which was
obt ai ned °E)y2%a$f@r§ﬁﬁﬂ%ﬁ M LtReRFToRdansewitdy the testdnenpihpdmpenibied he

aver age f.qu y, £ he neasure t., (3). . Wettabjlity test -45 A test substrate
preparedlﬁhagggdﬂéﬁﬁﬂgﬁﬁ;£?4Hg%ﬁﬁﬁﬁ qﬁﬁﬂ#%ﬁ%bl“éﬁHVE was neasured for the
wettigg inde t di td of 23 OC and 50% R H. in
accor%anéngkte%%e@ntdeégt%ﬁlga%ﬁ%g’g’ soéegslnq‘%ideecf' in JIS (Japanese | ndustri al

e pr ephr e | £ T SomE RRane® e R LR fhe et rtilner ab " Ehe SETIAT ©

was prepared in the sanme manner for prep

subst r at €oin PE%@%@%)]‘.OEE bitl anedsabeyBstrBYet IR Ki:‘l??m of 2 ﬂeﬂ%rggﬂférg%zggﬂr% .

devi ce (manufactured by Tokyo Seisan: G ken K

produced as dnsahdadeabdva f£iBwasoDaerifgiaaytde ahshictit '
t hi ckness, was subjected in the open air? mﬁthoﬁt(being %oatg% %&H#ggiéLg

to sol deSeiganT@ikendt derj ndhensesar suiesh Patte Prodiv b ue §65E881HAY ABHRESS
under the conditions of a solder tenperature of 2600C, double wave, and a

conv¥or asppravafied. withi aires bst Thidm t 120 s Lacehbékhées | esastsdb]evtdd was
visual ly exam ned to determ ne the condition of adhesion of solder thereto
and t he d&gkBe aemaid&si yihbast keingredtisdseiithrfluwhe thosdbdening: i tBireé on.
soldering was carried out by the wave soldering process under the
conditions of a solder temperature of 260°C, double wave, and a
conveyor speed of 1.4 m/minute. Then the surface of the resist film
15 was visually examined to determine the condition of adhesion of
solder thereto and the degree of adhesiveness was rated based on
the following criterion.

O : Good surface with no discernible adhesion of solder

X ¢ Discernible adhesion of solder in the form of thorns

20 and a cobweb
(5) Resistance to electroless gold plating:
Preparation of a test substrate:
A test substrate was prepared in the same manner as the method
for preparation of a test substrate in item (2) mentioned above.
25 Method for electroless gold plating:
The test substrate prepared as described above was degreased
by dipping in an acidic degreasing solution (an aqueous 20 vol.$%

solution of Metex L-5B manufactured by Japan MacDermid Co., Ltd.)



0O : Good surface with no discernible adhesion of solder X : Discernible
adhesi on of solder in the formof thorns 20 and a cobweb (5) Resistance to
el ectroless gold plating: Preparation of a test substrate: A test _
substrate was prepared in the sane manner as the nethod for preparation of
a test substrate in item (2) nentioned.ggave. 25 nethod for electroless
gold plating: The test substrate prepared as described above was degreased

of Wt ox o 48 (e ARBHEEH 53 sk ahed ”m:&h%‘ggfgﬁsqumﬁ%tl?’mf%%é°2
i nut oo, RS T0Re peghcEine VErEr e gﬁ%ﬁ’ SHRaFRAFLURE Bt ian ey %;» i ng
for 3 m ot P PR ARG b EEEabE, Sy St poler G Sk B0 o1
on i nus A, o R, b AR on L Bl i vga%?' it

by di ppi mtelxnbyuaﬂppgnwai@rrd‘xﬁ{lxﬁpw%%%@ért:9 a8t §5t§g‘|e&a}§;€8n5efﬁ

substrate was dipped in a catal yst™ solution (an aqueous

sol uti on aof abfele@usPhat o ACki @l Plir 88 B Waaaitafl o MRkt fXnlie. lt %%IQOC
for 7 mnutes to thereby add the catalyst thereto and then washed

wat er by teéimpeinegure r whe testasabsteata wasuweshedhwithtRatesUbgld BSing
having the catal yst added thereto was subjected to electroless nickel

pl ati ng By dWpting i wakeni kel 39 atequpdsol e i onelhifateaquaten he/otedt
solution of Melplate N -865M manuf actured by Meltex Inc., pH 4.6) at 85C
for 20 mSwhsdFats was dilppesg ipna gatadyesusolotion. (s@sagieous hEivbl.%

sol utjon a Qomt ure for qQne mnute, the test substrate was washed
Wtrﬁ D TR B L e h Hiaa Agtiaesery %FOSEﬁ@bﬁﬁﬂ’iaérQ%bﬂnEehtﬁutbncl\bxt

b t | ol d pl at by .di ppi ng
LA Ut B e el Dl

Aur ol ect LRl By WR tWH%@ftw %f!i.p@’ln'\c_/gmllh%urlanngavpadtgr Qe PRIndLS. This
test substrate having the catalyst added thereto was subjected to
electroless nickel plating by dipping in a nickel plating solution

15 (an aqueous 20 vol.% solution of Melplate Ni-865M, manufactured
by Meltex Inc., pH 4.6) at 85°C for 20 minutes. After dipping in
an aqueous 10 vol.% sulfuric acid solution at room temperature for
one minute, the test substrate was washed with water by dipping
in running water for 30 seconds to one minute. Next, the test

20 substrate was subjected to electroless gold plating by dipping in
a gold plating solution (an aqueous solution of 15 vol.% of
Aurolectroless UP manufactured by Meltex Inc. and 3 vol.% of gold
potassium cyanide, pH 6) at 85°C for 10 minutes. Then it was washed
with water by dipping in running water for 3 minutes and with hot

25 water by dipping in hot water at 60°C for 3 minutes. After
sufficient washing with water, thorough draining, and drying, an
electroless gold plated test substrate was obtained.

Resistance to electroless gold plating:



pot assi um cyani de, pH 6) at 85C for 10 mnutes. Then it was washed wth
wat er by dipping in running water for 3 mnutes and with hot 25 water by
di pping in hot water at 60C for 3 minutes. After sufficient washing with
wat er, thorough draining, and drying, an electroless gold plated test
substrate was obtained. Resistance to elgctrol ess gold plating: -47 After
the test substrate was plated with gold as described above, a cell ophane

adhesi ve tap lied to the plated test substrate and was then peel ed
t her ef rom Tﬁgﬁggﬁe %s?e§%b§PE§Fgatﬁa§a§xg%ﬁﬁ§é i thetaald ms tdrser Heedce

ot Tt rateoy ot 2 ehalsBhehel SBneRLy® reB4 Hat! Rral TaBctactionlated test
absence ol CAEs ARE VAR ANl b clran e sRELE St ibatnce
absence bl e "Charige 22 , “PR/RPRREACS
ayer obscrved o adrea e hE BRI o WP e lie R fame

nmanned asheheemElstodayed aiERHAld Ao 61?3&bs:éél§§é}' Ircif elﬂf‘li’&%ﬁfﬁ f o

nenti oned above. 15 The test substrate was 1 nci e Cross- _
shape of thqualetiny 4 igmikbatanthd hiait &t ac it e ﬂ?@'s&ﬁéﬁl&%é h‘??%
I n

cel |l ophane adhesive tape in accordance with the nethod specifie

D- 0202 thedatesrisitnd aytes degrese cof tepaficlilicwnimf diiecdesdst | ayer based on
the following criterion. 20 0: Absolutely no peeling of the resist |ayer
observed A &dly Eotaghtabsehcagobf dibeerasbie thyageobserved X Peeling
of the resist |ayer observed (7) Resistance to electrolytic corrosion: A
test substrat @wasShiehbrpeel inghefsaeeistnheyeasahtiedimtbedib2s f or

prepaksation of a test sugftr 'ﬁé nitem(2) nentioned above, except that a
conb el ect rode B cS&diFh 5t 4 AL 49D RS eNvRd of the copper

foil -1 am nat ec&subéirate. The test substrate was kept
: ear peeling of resist layer observed

(6) Adhesiveness:
A test substrate was prepared in the same manner as the method
for preparation of a test substrate in item (2) mentioned above.
15 The test substratewas incised like cross-cut in the shape of squares
in a go board and then subjected to a peel test with a cellophane
adhesive tape in accordance with the method specified in JIS D-0202
to determine the degree of separation of the resist layer based
on the following criterion.
20 O: Absolutely no peeling of the resist layer observed
A: Only slight peeling of the resist layer observed
X: Peeling of the resist layer observed
(7) Resistance to electrolytic corrosion:
A test substrate was prepared in the same manner as the method
25 for preparation of a test substrate in item (2) mentioned above,
except that a comb electrode B coupon of IPC B-25 in the place of
the copper foil-laminated substrate. The test substrate was kept

standing in a pressure cooker for 48 hours under the conditions



standing in a pressure cooker for 48 hours under the conditions -48 of
1210C and 98% R H (2 atm) , with a bias voltage of DC 100V applied to
the conb el ectrode, and exami ned to determ ne whether or not it suffered
occurrence of migration based on the following criterion. 5 0: Absolutely
no change observed A: Only slight changg observed X: Cccurrence of

m gration observed The results of the téSts described above are
collectively shown in Table 4. -49 zMOOWXO0 NOOenX000 [T U1l

001 wn000®£ 12 ARE red(d 9 8@0AIIDOQQ0a tin P GMIID A0 i OV 1+RQR00 £ DOAbOGOY D TTied
to the comb electrode, and examined to determine whether or not
it suffered occurrence of migration based on the following
criterion.

5 O: BAbsolutely no change observed
A: oOnly slight change observed
X: Occurrence of migration observed

The results of the tests described above are collectively shown

in Taﬁle 4,
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ti a~ b P400 0) r-4 V 4) r-1 1%rill%a) 1F4 lix a) a) H 1d E- I -50 It
is clearly noted fromthe results shown in Table 4 that the liquid resist
conpositions of Exanples 1 to 12 according to the present invention
excelled in printability and ability to formfine patterns and that the
resist filnms nmade thereof were matte figpg 5 of low gloss excelling in
resi stance to adhesion of solder, resistance to electroless gold plating,
and adhesiveness. Further, as being clear fromthe conparison of Exanples
3 and 11 wi t} B8afprariy neked ferare thid resbilisnebiownaim tTableedi hat the

conpositiqn_.using.the filler, A or B possessed of a |arge oil absorption
(Exrrgrrpl e lglsé'ﬁ%lf% %ﬂ%%@&%@plmp@%.&s thd 2raeeeetingttabile ty

751 oo R bt Lab Bt SR ) 44 R SRl LR SRS PO B iy fine
e ymEREREE S SRESL DBk 19: SN0 oL L PUOLOSEISL e
[P Sol RSEREES el Blind S AR I Salali 2 e
or a resi@silithiice to electroless gold plating, and adhesiveness.
Further, as being clear from the comparison of Examples 3 and 11
withExamplelZ,thenmttefilmobtainedfromtheresistcomposition
using the filler A or B possessed of a large oil absorption (Examples
10 3 and 11) exhibited more lower gloss and enhanced wettability as
compared with that obtained from the resist composition using the
filler C possessed of a small oil absorption (Example 12).
On the other hand, in the resist compositions using either one
of the photosensitive prepolymer (A) and the carboxyl group-
15 containing copolymer resin (B) (Comparative Examples 1 to 3), it
was hardly possible to obtain a matte film from the composition
of Comparative Example 1 containing no filler, or a resist film
having high glossiness was obtained from the compositions of
Comparative Examples 2 and 3 even when containing fillers, and the
20 resist films produced with these compositions were deficient not

only in the wetting index but also in such properties as resistance

to adhesion of solder and resistance to electroless gold plating.

Industrial Applicability

25 As described above, since the photocurable and thermosetting
composition of the present invention is capable of forming a matte
film which exhibits low gloss and excels in such film properties

as resistance to adhesion of solder during the course of wave



havi ng hi gh gl ossi ness was obtained fromthe conpositions of Conparative
Exanpl es 2 and 3 even when containing fillers, and the 20 resist filns
produced with these conpositions were deficient not only in the wetting

i ndex but also in such properties as resistance to adhesion of solder and
resistance to el ectroless gold plating, zindustrial Applicability 25 As
descri bed above, since the photocurabl e and thernosetting conposition of
the present invention is capable of forming a matte filmwhich exhibits

| ow gl os$odderdngs| sesastannefta phemdpadlsieses hstance Honatect soadbssgald of
sol der during the course of wave 51 sol dering, resistance to chemcals,
resi st an®Pd-atdng el esteisagoinsulataing propesiiescares hstiancemyp peaperands,
resi stance to heat, and hardness and is Eossessed of excellent fastness of
adhesi on Fdness, fper 180PPSERESEE Qhr pBGSLdepbsfastneasePt a9hes &eN e oi ng

to 5 mcrofine rises and falls .n the filmsurface, it is particularl
usef ul iﬁOfng’Frﬁ r#é’ r?é’tdtdé:osd’ia(fellroqse eﬁc’lq%eﬁj&ﬁmlﬁjlwlr Elrkflbaéj"ﬂ]:ngyto

Besi des, s osi: t.i.an n S or A. forpation, of.various esjn
i nsul gti %&gﬁﬂs& Zd’cﬁ agﬁ?ﬂ{%ﬁ.gr%ergi#her r%lgﬁaf‘flﬁgﬂaf:gye?' 5 p%‘?"rh‘f‘b{fi‘riy
circuit B i S j resi : : I ' and
chiow ! RUAA gdedatiibe Naee8aust SR O 3 by b OCTRERLDG TN,
formng pesTRidsS theMofBBBLtIbAICANbE Y 3ENEhE fgrﬁa‘éﬂghwffv&bi@dé‘ed
5 by causing a saturated or unsaturated polybasic acid anhydride to react
with a hydsdtylingudupial dayeskedudhiftindeiaaduwelr 9hsa18evayakaybyBein
epoxy conpound,and an unsaturated nonocarboxylic acid, (B) a car%oxyl

gr oup- comprdintienyy ciommi itndsoawsds nand GGor thBouspo alsy B8y iekash iary irddisd Ora

(D) a diluent, and (E) a 10 polyf unctional epoxy compound having at | east
two &@oxyagkdmes dink, jansd mdleeclilke. 2. A phot ocurabl e and thernosetting conp
osition for formng a matte film conprising (A a photosensitive

pr epol yner obt ai ned



by causing a saturated or unsaturated pol ybasic acid anhydride to 15 react
with a hydroxyl group of an esterif ication product of a novolak type
epoxy conpound and an unsaturated nonocarboxylic acid, (B) a carboxyl
group-cont ai ni ng copol yner resin, (C) a photopolynerization initiator, (D)
a diluent, (E) a polyfunctional epoxy_ggmpound having at |east two epoxy
groups inits nolecule, 20 and (F) an i1 norganic filler. 3. The conposition
according to claim1 or 2, which further conprises (G a curing agent for
epoxy resin. 4. The conposition accor@bA§MBo claim 1 or 2, wherein said

car boxyl group-containing copolyner resin (B) is at |least one resin 25

sel ected fromthe group consisting of (b-1) a copolyner of an unsaturated

carboxylic acid 'tg nothe u ﬁ havi n unsat ur at ed doubl e bond,
(b-2) a pr epgj1 rrgrp B?SCHEG 8SF armaﬁegﬁwy SPBRaPS £bheR| FPRgforming

t t t
copol %Z‘%eﬂe‘ﬁgﬁpﬁ%% i di%%#% @F?ﬁphg?saeaﬁataxstmé’é%twﬁéﬁ?&mw% an
unsat §r atyd cdaghhg Qoé‘éjtul:r?ge CP: HnsATERYY ﬁBrlg PaEAl ngg %ﬁgﬁal n<g§

addition reaction’of a gr oup- cont al corrpoun

group of reacepeiyha W@b’@xijp@tr@u@ & afOPOL SFEF léﬁgléﬁﬁQoﬁﬁﬁr@ﬂ %&%ﬂl@t ed

or unsaturated pol ybasic acid anhydride to react wt oxyl group

caused byypee eplomye dosziune.arfl aThQ:erHﬂiﬁfdﬁéd)ﬁn&f&deddd’b%ri& AR N 1%19{” 2

wherein the ratio of said photosensitive prepolymer (A) to said carb

group- 1@ cortaibrixyl copgtquprcorsain{fy t ocbpolpmerpor deedn,s (Acy (B _
100 : 5 - 250 in weight ratio. 6. The conposition according to clalml or

2, wher eiphotiepolymerizeit isa d jphidtistemsi t i (@) prapolijieentd) bmdsai@E) a
car b%(y grou cont ai_ni ng copol ynmer resin (B) to be incorporated is (A :
(B) oclyunctional) @poxy gempAundahaving. atrHeasdnpwsi eporyagrougsnin t o
claim1 Qr ﬁ/lnerel n said photopolynerization initiator (C) is at |east
one corrpdﬁ"ﬁd fromthe group consisting of acetophenones,

benzophenone
P Sz pgo@ocurable and thermosetting composition for forming

a matte film, comprising (A) a photosensitive prepolymer obtained
by causing a saturated or unsaturated polybasic acid anhydride to
15 react with a hydroxyl group of an esterification product of a novolak
type epoxy compound and an unsaturated monocarboxylic acid, (B)
a carboxyl group-containing copolymer resin, (C) a
photopolymerization initiator, (D) a diluent, (E) a polyfunctional
epoxy compound having at least two epoxy groups in its molecule,
20 and (F) an inorganic filler.
3. The composition according to claim 1 or 2, which further
comprises (G) a curing agent for epoxy resin.
4. The composition according to claim 1 or 2, wherein said
carboxyl group-containing copolymer resin (B) is at least one resin
25 selected from the group consisting of (b-1) a copolymer of an
unsaturated carboxylic acid with another compound having an
unsaturated double bond, (b-2) a prepolymer obtained by causing

an epoxy group-containing unsaturated compound to partially react



and al kyl ethers thereof, ketals, thioxanthones, anthraqui nones, 20 organic
peroxi des, thiol conpounds, and organi c hal ogen conpounds and the content
thereof is in the range of 0.2 to 30 parts by weight, based on 100 parts
by wei ght of said photosensitive prepolyner (A). 8. The conposition
according to claim1 or 2, wherein saidggdiluent (D) is an organic sol vent
and t he content thereof is in 25 the range of 30 to 300 parts by weight,

based on 1 parts b ht of the total ampunt of said photosensitive

pr epol yrr@’i*lt%A)a SA¥PORY & g‘é\‘Bo@&la @0@9&}'@@& afnARguRSPERyABed reathoxEic o,
The conpasi.tjan ccor ing to cl a| wherein said 54 diluent (D) is a
phot opol fr‘rﬁd g‘&’f’%f”ﬁ‘ﬁ’&“’?ﬁ éHl’rPan“ntH%?%B\“raF§d|‘ﬁo’tlhéerla‘h@‘é AN to

50 parts h ht he total anount_of
sai d phot Ose¥>§|5? é%%‘?i%‘g? %’% ?‘ é’ s%?‘bs%rgg bﬁagil%b?ﬁuﬁe@&ﬁ't’-é’lnm% a
copol ynerg ( _ aim

wher ei n sallgj%){p}vﬁ ?#ur‘i%t }:%r? m&d’%ﬁﬂ i{lﬁoéﬁlnlﬁd%%)E%';1 9&8% "ﬁnvﬁ’%’ﬁ’
exhi b5t s greRgy-idthtsinilid | bbpolyiee dhhye ) sgd ur
said epoxy resin with arﬁj epo>1<3y ryeS| n hh?cﬂé?épsgltaqlb %un%t hgé‘éafgléﬁ{" %5
to: be usakatifralled Eb@ybﬁﬁmasadi&'anih@@@ﬁ@len@otr%datawm:ﬁ aphyaroww 5;5
content of said pol yfunctional epoxy conpound (E) is in the range to
100 part sansetkeimphtthédadereonredd jumt s by wei ght of the total am)unt of
sai d photosensitive prepolyner (A and said carboxyl group-containing

copol ymer resin (MBe caBpd2itibe anmmpuking to clecion diory 2t, oviodre hn 2hewhi®t £b n
said inorgani¢ filler has an oil absorption of not |ess than 15 ni/100g.

13. The 1d i photieesnaiihgveo priegiohymesr () whd chafidr tearboxydnpyroes- a
col oring p| ment,. 14. The conposition according to claim1 or 2, which
furt A8r iM% SOPYL VAL Kesdd @ agonbeoingorposated agefd) 15(BA =
printed II’CUI boar haV| resist filmforned thereon froma patterned
and cured%%si & Ti IW¥hdiddRabl e and thermosetting conposition

according to &l a".[‘me cc?mpos E R%%Sceosrsdelng toclaim 1l or 2, wherein the ratio
of said photosensitive prepolymer (A) to said carboxyl group-
containing copolymer resin (B) to be incorporated is (A) : (B) =

15 100 : 5 - < 100 in weight ratio.

7. The composition according to claim 1 or 2, wherein said
photopolymerization initiator (C) is at least one compound selected
from the group consisting of acetophenones, benzophenones, benzoin
and alkyl ethers thereof, ketals, thioxanthones, anthraquinones,

20 organic peroxides, thiol compounds, and organic halogen compounds
and the content thereof is in the range of 0.2 to 30 parts by weight,
based on 100 parts by weight of said photosensitive prepolymer (A).

8. The composition according to claim 1 or 2, wherein said

diluent (D) is an organic solvent and the content thereof is in

25 the range of 30 to 300 parts by weight, based on 100 parts by weight
of the total amount of said photosensitive prepolymer (A) and said
carboxyl group-containing copolymer resin (B).

9. The composition according to claim 1 or 2, wherein said
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diluent (D) is a photopolymerizable monomer and the content thereof
is in the range of 3 to 50 parts by weight, based on 100 parts by
weight of the total amount of said photosensitive prepolymer (A)
and said carboxyl group-containing copolymer resin (B).

10. The composition according to claim 1 or 2, wherein said
polyfunctional epoxy compound (E) is an epoxy resin which exhibits
sparing solubility in the diluent (D) to be used or a mixture of
said epoxy resin with an epoxy resin which is soluble in the diluent
(D) to be used.

11. The composition according to claim 1 or 2, wherein the
content of said polyfunctional epoxy compound (E) is in the range
of 5 to 100 parts by weight, based on 100 parts by weight of the
totalamountofsaidphotosensitiveprepolymer(A)andsaidcarboxyl
group-containing copolymer resin (B).

12. The composition according to claim 2, wherein said
inorganic filler has an oil absorption of not less than 15ml/100g.

13. The composition according to claim 1 or 2, which further
comprises a coloring pigment.

14. The composition according to claim 1 or 2, which further
comprises an anti-foaming agent or a leveling agent.

15. Aprintedcircuit board having a resist film formed thereon
from a patterned and cured resist film of said photocurable and
thermosetting composition according to claim 1 or 2 and possessed
of a 60° gloss value of not more than about 50 in the film surface

in accordance with ASTM D 523-89.



