;A" abcdee3eDt HDg 6TH) - * CARBOXYL GROUP- CONTAI NI NG PHOTOSENSI Tl VE RESI N,
ALKALI - DEVELOPAHLE, PHOTOCURABLE AND THERMOSETTI NG 5 COWVPGCSI TI ON CONTAI NI NG
THE SAVE, AND CURED PRODUCTS THEREOF Technical Field This invention relates
to a photo- and/or thernp-setting resin obtained by the chain extension of
a phenolic novol ak resin 10 caused by .an- addition reaction olmmm///lm e
oxi de thereto and the subsequent addition of an unsaturated ﬂ”//mﬂ

gr oup- cont ai ni ng nonocar bxylic acid and the addition of a ponbagL%_aC|
anhydride thereto, and nore parti GHSHRIPEPY photo- and/or thernp-setting
resin of which cured product excels in resistance to heat and 15 toughness,
exhi bits high hardness and flexibility, and enjoys high water resistance

and resi stance ¢epsbeglcakbup Lol Alid WHEHEE RS TR Shdrdr 20

al kal i - devel opa ocurabl e an i ng conposition'and a cured

product obt ai pegatreTHvEIDPASKE NOPROPOCHRABIAT IAND ebpd@SosPTRINEqUi d 20
al kal i - devel opabl e, photocurabl e and thernosetting conposition which is

sui t &l e CAMPQSET EGN aCOETAANENG MHEK SAMBE ANEJCUREDHPRODUCTSC MHERRDF usual
printed circuit boards, flexible printed circuit boards, and tape carrier
packages, interlamnar insulating layers for nmulti-layer circuit boards,
and the |like 25 and .capable of formng a cured filmexcelling in

adhesi veRigsBnifFadi Fi&d&k to sol dering heat, resistance to noisture

absorption, si st.ance to PCT essure _cooker test resj stance .

el ectrol ess & %f[ﬂ%ﬁ?QEﬁO?IE&i%&eﬁegpsﬁaﬁag q?ﬂ%ﬂaéfr th%r%ﬂaﬁFéﬁéaﬂ
flexibiljLys, ect Il j [ ' a

et bt L08R P A4 L Al A L0a MRS £ I8t
com@pi t Eals¥ht By VAR rd OF £én | £ 1 618\ QR BY KN RXRASEE thlePed Ana
di l ute aqueous alkali 5 solution, thereby formng an inmage on the film and
finally enei mmbddwyientn hddicdidmgofoamyuhsatdiratiedn qikdlipagcdbhraianaggy
rays and subsequent heating, or by heating and subsequent irradiation with
active emenggarkyylitoagadlepdthe addiniopodsamolyisasica@aist anbydystideor

part of the household grade printed circuit boards and for virtually all
t he i ndukhergtogrand NaLe,Ped tdcud@nlbbarai®hofa- anAd cactResnengetpag

sol der resi st m?icg.i irradjated. with ultraviolet Light an tEen 15
devel opelot o1t BEn i CPrEe S8 Praitn S 1 | §o2bP BAneSs £Ai BRACLAPAY) by
heatx;sﬁg Qﬁuggpgﬁgee&(ﬁfﬂi@ Hiﬁ@%ﬁ&%ﬁoﬁ& hPlé&fﬂ@;&E&ﬂ?%ngéﬂanbpg due

hi ghl'y accu drmation of ciTceul ghdensriy.” .
respect H9ghh@aReeDIreB it fd rondeptaiseaheky tol kéhdm il s sol der resist of

t he al kali 20 devel opi ng type which inplenments devel opnent with a dilute
aqueous al kalmhisolinvent bon afdevkeppeelhzescaee dr0 gl kylibdevelopable,
photocurable and thermosetting composition and a cured product
obtained therefrom, and more particularly relates to a liquid
20 alkali-developable, photocurable and thermosetting composition
which is suitable for use as a permanent mask to be used in the
manufacture of usual printed circuit boards, flexible printed
circuit boards, and tape carrier packages, interlaminar
insulating layers for multi-layer circuit boards, and the like
25 and capable of forming a cured film excelling in adhesiveness,
resistance to soldering heat, resistance to moisture absorption,

resistance to PCT (pressure cooker test), resistance to

electroless gold plating, flexing resistance, folding

SRR
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| eading role. As such al kali devel oping type solder resists using a dilute
aqueous al kali solution, for exanple, published Japanese Patent

Application, JP 61-243869A discloses a solder 25 resist conposition
conprising a photosensitive resin obtained by addition of an acid anhydride
to the reaction product of a novol ak t-y%e epoxy conpound with an
unsat ur at ed nonobasi ¢ acid, a photopol ynerization initiator, a diluent, and

an epoxy - 3_caonpou JP. 3: 253093A di scl oses, a_sol der, resist ¢ Qsition
Corpr s s SRR BRE e X IOA LI ERr o RRRTRG B hnd EPET Lo Tan ThER QB | de
to the r LoD RLO t v 0 Rt h
unsaturafggﬁﬁggéggsﬁ) a%? ?Qa%g S%gﬁgééggﬁggi?%?ﬁ%ﬁPgﬁﬁgi£%¥ﬁ,§§?%ﬁlSgnt, a
vinyl tripziAgiQtig ”hxééié‘e‘iﬁé Yimhl bF i e Neonhd i €isHpIt AN Peradidiade.
mel am ne resin, ang JP 3-71137A and JP 3-250012A di sclose a so aer resist
conposi ti 0gh€pndevelogingpbne asepss &d viei Iesiitioht ainat ebyqaddius ankal i
(meth)acrylic acid to an epoxy resin resulting from10 the reaction of

epi cldl orsbydtionwi tthereby ebetmbngprodiuatagsd oal thel fidehydendnfiimebdyal ent
phenol and subsequent addition of a pol ybasic carboxylic acid or anhydride
t her eof €@ring ¥Rke fiilahbyr Beaking  ppbtipdryastdatakanwith aridyie eagrgygani c
solvent, etc. 15 As gention d above, sone terial ggstens are heretofore

pr oposedt3%8 5 a5 gBPPFEGUENT, NRER b RENt IQF uB¥d HeRE LRGe aRGhnERPPESURRE: he
practica re.of print ' j t rds. However, in view of high
densific%f?%ﬁy%?ggﬂe%ﬂgwhgggﬂgﬁgdﬁéégﬁ%aFgggé cope wth the recent trend of
el ectroni c devices 20 toward decreasi ng wei ght and size, the desirability
of producing the sol der resist having high perfornmance has been finding

gr ovfigng BgERgRbhina@narkurthernore, the 1 C packages using a printed circuit
board having the solder resist applied thereto and a sealing resin are
recently usedti ptesahtof ddeal €bpdekagesids dalrl ehr@Rf quizel hoasehatl
package), SOP (snall outline package), etc. which use a lead frame and a
seal i ng g¥ada prifsed ﬁ@ﬁ%@&(ggégdﬁaw@d fganvirtualiveathahenbpdugtsiah as

ball-1ike sqQlder are arranged in an area_.on one side of . a printed circuit
-4 grage printed circ %t boards, a liquid deve10pingptype soider

resist which is irradiated with ultraviolet 1light and then
15 developed to form an image and thereafter finally cured (finish
curing) by heating or exposure to light is adopted from the
viewpoint of ensuring highly accurate formation of circuits with
high density. Further, with due respect to the problem of
environmental safety, the liquid solder resist of the alkali
20 developing type which implements development with a dilute
aqueous alkali solution as a developer has come to play the
leading role. As such alkali developing type solder resists
using a dilute aqueous alkali solution, for example, published
Japanese Patent Application, JP 61-243869A discloses a solder
25 resist composition comprising a photosensitive resin obtained
by addition of an acid anhydride to the reaction product of a
novolak type epoxy compound with an unsaturated monobasic acid,

a photopolymerization initiator, a diluent, and an epoxy



board having the solder resist applied thereto, the I1C chips are directly
connected thereto on the other side by wire bonding or through the nmedi um
of the bunps etc . , and they are sealed by a sealing resin. They are

call ed by menoni c names, such as BGA 5 ( ball grid array ) and CSP ( chip
scal e package ) . These packages have -mpre pins than ot her packages such as
QFP of the sanme size, but are easier to mniaturize. Mreover, also in
nounting the devices, .t ealize a | ow percent. defectjve owing to.the

cel Tl epmBARnEy 0ot Jor T 1T | {EsCupREer SR laRE 4R HRbCEPBROSOLIPN hese

S e e TN B R LR R
however ’aﬁﬁfd?%er &S stcﬁacermfboh_s dcdN o Ferm 1;)6%@95(' ier%pdé ]?I;S.P%% a

package I's Tnferior, which results ifn exfoliation of 15 a cu
Mor eovercompetufar najieli Whiagh codBRBatGratedest imonoébakhe so-f@id gd papcorn
phenonenon, i.e. the phenonenon that the absorbed noisture boils within the

packdge photaopoilgmelrdwadfidhd npacietger ata dhid usrp, af vimyittimig xfnaed aes
and cracks occur in the solder resist filmand the circunference thereof

i nsi de ZDixhurgacifagelnGlichiprdbreiitih dicyandhanide, nwinst 1a emabswipe on
and Iong-tetnlreliabilit% are undesirable not only in the case of the
above- nehef dRe ARD R Brid 1lecih 8RSy P pin 229 Sb2 R (1 k8l of @ fuSed dedy regpst
uses, such a sol der resi.st. _of usual printed circuit board,. a solder
rosi st 1 opEoaTEaBm CalBRAR irde. & PR B FEyE et An BRI AR BY

boar d, Eaterl am J i Rg 5 r Gl Is S
ke a bograCasn g (REATALERIIROacTUS i Pl rePiS reebitip ETbh

el ecfigr i cthadgehey isnd oYeBEFWLEEOhyHREHS WY hl @Bld RSadPién | PPHAYERERY

in the characteristics such as, for exanple, heat resistance, toughness,

fl exi bi | s&ayicyadtddehysies aal enoranch Yeast Jileeroel tand hewibsafisentnadddeiono
satisfy such demands, various new photosensitive resins are devel oped. 5
Her et of 0P €, at IR0l dtensarbexyldst naoif goFatdnhydy bdet thexrepd akot §pe
epoxy resin as a start, material is wdely used in nmany fields of elecgtronic
mat er i al Te8RLRARE FeSdiNterd (RRPEPPAAYMER 1EALACHY TG AtoBni AR PEIAPIC
outstandinﬂ adgesi eness, heat resistance, resistance to chem cals,

el ectri c®?Ph8GP&ri SfC etc. 10 As a carboxyl group-containi ng photosensitive
resiyx havi ng ppartiGul angd] ; i§ﬁﬁﬂﬁ§n t resi Lhed
by clgusi ng aA%oW%c%{éadéi%ygi f/drglbgg ?g%tregg%? wth a sre%%?i@%%%%?? of
the abovgrépskeaness Cr£sgbla@t0l 2kstivRe £RAXYcuLSémt Bpd edNS3H Ul akge
group- cont al ni ng nonocar boxylic acid (JP 15 61-243869A) is w dely uséd.
Thi s resquanhsieiesl |iant the hesct bsabt manefadbwmeroft lprsimtesd nchasutifte
drawback of being easy to generate cracks by the thermal shock because it
causes |bpardshrihrug¥etur LAgViaw a§ hhahedensifichsioal efghheoprantedoor
t oughness, 20 As hqéosensitive resins which will solve such prqblens, a
phot osen%FFFVétp}?‘g%B FReFORR Ehth £he regentotr eR Afc el txomisAgNSF By pe

epo resin_havin | de_chai ns,_of Leh _hydroxyl .arqups..is rtiall
ooyt sEarand dEPr St Epfie LanE anlf T he, U Me AR ELLER o PreBustng
9- 54434 a u 2 - aiJy r Iy esglk i ned
by causﬁ)r:llglea%tdét ra y%?%%ﬁ%hzﬁ%hgggﬁdﬁfﬁ%%&% P%)éa Br('pe%trfzt ?%ﬁdgggguct
of a creg§PbwifyolrdcdyPEL EFRXY FRiFthemdidyé) Ctael dic apdcRAyesoxyPhegety!
al cohol {JP 11-288091A), etc. are proposed. _6_ However, these resins are
al so stiprinnedféircait boagdt haWinkothet belleat resisst appé ieddthenghoess.
The present invention has been nade in view of the problenms nentioned above
and has andobjsealing pepiiniers cacesxly ssgdoimpstead0hitiye fFopackagesi ve
resgﬂsca abl e of roducing a_cured product which exhibits goad eIonﬂ%%ion,

t

vat & r eSPLLEAceRERd 9updt ahtatrBackenPagkadgiad nPYR fKé%gBﬂliPth
dditi t h |] - bal d heat ISt d t h A f

obi ect _oP2PKROR) Goeh - HVRIE et R ondy s P 240 obhFe
phot ocur ghl,epa80ahBer 1R98 51RY biPubture that metals such as ball-like

solder are arranged in an area on one side of a printed circuit



conposition capable of formng a cured filmwhich keeps or inproves such
properties as adhesi veness, resistance to soldering heat, resistance to

noi sture absorption, PCT resistance, resistance to el ectroless gold
plating, flexing 15 resistance, folding endurance, flexibility, warpage,
and electrical insulating properties reguired of a solder resist of a usual
printed circuit board, a solder resist to be used in the manufacture of a
flexible printed ¢circujit board and a tape carrier packa an interlam nar

{ nsul at | KGR, BAVENIATDE SR AP | ER%HSt ARRA tebsdier ahion the ACITN1RE AFe
b d, d the lik ti | | | i h ti i st
Lo 1ol st OrnE SRt SERRRCHAH BEPTehS o0, FhecB5RET) s L8l BY avte Band 1 B an

| C packa . i i i densifi i

rount | ng O L el tin ROP ke Wil SP M AR HELHEALA B o

obt ai ned slagrigfq @@s il SChaey @rd daa dd N indholPi AGHEY | SudhaPhidEst s
ment i oned above, a first aspect -7 of the present invention provides a
car baxyl (padupgeddt arpagy shatOSENsdhiy esdalse packagd) Al Mikdy pacdeidaly an
unsat urated group-contal ni ng nonocarboxylic acid (d) with a reaction
product heyveomoxeppinsl thancvohekr packages)surhl asn QEPKgE erize mame si®e 5 and
further reacting a pol ybasic, acid anphydride (f) with the resultant reaction
product P&t e fasodark® RitIRBURbER - CHAEREVETpr ad60r d@ BONAXIREhithE t he

toi tion, th IS . i ded boxy!l tainj
phot osendivEarestRET AF St T4 ch LAY BRERSA ot SHLE6 gVGy PERT aF i dghe

T S S Vel LA NG

pol ybasi ¢ aci S an ali cycC

car bpxy! o Qe YAt KH §Ws PIST Ra9RakkLY {uigH 1y of the present invention has
inproved flexibility and el ongation owng 15 to the chain extension of a

phenol i c novairk tmesi praatsatl o ruiaddidoayis edeiviialy ot i Al raxi de
thereto and has an unsaturated group and a carboxylic group added to the
si de chaicommend idl ky tdwaebibhet alkallibgevhdopmentqhiype addideiromresfistn,
unsat urat ed group-contai ni ng nonocarbxylic acid and the 20 addition of a

pol ybasi 8CHEVETand PEE resdsdanas whichydsubbecdovadtsym Keldadiliidy

reaction of .the al kyl ene oxide. Therefore,. the resi.n has inpr.aved,
eact | vi £FSind 2P| BIEKAAE pPodlEErantor VBiGh EFHdRLCn FRHIgation of

el | 19 AereRaah o oo hBLANA AN QAP B IIBROLRC! e SYERIN N | 1

har dness n exi bi Ty, QHU exhibrtrng out'standirng We sistance
and resi 3ARGR O -RANER! Fopddrk PREAGHERABNWM &het.hen%hgh@n%ﬁeemﬁi Yhat

Further, since the resin has end carboxylic groups, It allows the
devel opnehfe \Whish rivedaueissure Kisbil1sovith®n. the_pPackage during re-flow
of the package at the step of mounting of devices and cracks occur
in the solder resist film and the circumference thereof inside
20 the package. Such problems in resistance tomoisture absorption
and long-term reliability are undesirable not only in the case
of the above-mentioned mounting technology but also in the
products for other uses, such as a solder resist of a usual printed
circuit board, a solder resist to be used in the manufacture of
25 a flexible printed circuit board, and interlaminar insulating
layers of multi-layer circuit boards like a build-up board.

As mentioned above, the recent advance of the electric

industry and semiconductor industry requires more improvement



Anot her aspect of the present invention provides an al kali-devel opabl e,

phot ocur abl e and thernosetting conposition characterized by conprising (A
a carboxyl group-contai ning photosensitive resin obtained by reacting an
unsaturated 5 group-containi ng nonocarboxylic acid (d) with a reaction
product (c) of a phenolic novolak resingta) and an al kyl ene oxi de (b) and
further reacting a polybasic acid anhydride (f) with the resultant reaction

duct ( C hot .y, i zat ingtiator, d (D in,
01 “an al (81 FDRGE AR LR ot Utk bt che o= EREP BeoPERG  CBNBEEMERn
h teri f : [,Si ; it | gt
Comound SBEENAEE et HEKHEREREY b, FeRRELARERS A HARLALAREK

preferredyephedinent, thne&d,s ReOVEgetls .@ﬂ;agﬁgﬁggeam&i&@m abl e

and thernosetting 15 conposition charactetize urther conprising (E) an

organic gﬁb\te,rstemdﬁafe (s EnS UArBYdewledloyped .besi des the conponents
ment i oned above. I n accordance with still another aspect of the present

invendion, thericfqreyitee photosdnpitdvet rebtiai ped giinatire £3dm the

al kal i - devel opabl e, photocurabl e and thernosetting conposition nentioned
above. | Ro¥ed@kdAYPEe RPOKYoAesimefad Be§ taftoMakenialhdreafidale usathddi ti on
descri bed above is agglied bﬁothe technigue of screen printing process

rol | coafPRy Sr6Le8sOLcetecthordstPALePladas8uchpRE? ERAIS LHtds &ndyr
the like_to the surface of .a substrate, for exanple.a printed circuit
board hadPngEanenBcREp BFapariter 1By FE: futbErofily greludtedy opeat

| nf rar ed fays (dnidg rRRaR fn b R cRlemiUalid0 eQ¥Rr P! AR o { AR,
sub!ecteé to irradiation mnfh active energy rays, for _g_ exanpl e, by
proj peti g tdhechapekyleagrshpeebh¥adninde sRAtb8EnEHETvRCCOESE NY na® itg
prescri bed pattern or selectively exposing through a photomask having a
prescri bed rdicdray Iy ousistg i itig he@tesesie tamoey Yheapes ih aht a ied by
ultra-high-pressure 5 nercury vapor |anp, a netal halide |anp, and an

el ect r odelaasdndargp, pd bybagiaplaeidaranhydr tdet sp teaamexpobed Heagtdion he
coating filmis devel oped with an_aqreous al kali solution to forma |,
prescri b@FoFCte Pl thReRrRIVEamentyi oaehIGRRSAUY INAY QX3 i toP S §RNY) TEFE i | m
by heating,, or by irradiati,on with active ener 10 rays d subseq

hoat i ng, 98 A1 n¥arrhEFaRnl frdhtrredn e Fadnd: Mbrand P oell e "ERERgy Mays,
It 195 p°%§'-9'4%atscépfc)°r1}§ %ié‘eigwuggﬁt. Wiph 3 ghiy Q@ 3 Oﬁ%%kc‘:’é%%eﬁtc'ihe‘i’lefa!é m
(cured product) excelling In various properties such as adhesiveness,

resi st ang@sti@ teQlcder | RGWRAlr, RISISr@BG% hasPhetdF SwBRER! &F iIK¥nd €hsip

resi stance, resistance to electroless gold plating, flexing
to generate cracks by the thermal shock because it causes large
shrinkage during curing and exhibits low elongation and poor
toughness.

20 As photosensitive resins which will solve such problems,
a photosensitive prepolymer which is a reaction product of a
bisphenol type epoxy resin having side chains of which hydroxyl
groups is partially epoxidized, a (meth)acrylic acid, and a
polybasic acid anhydride (JP 9-54434A), an unsaturated

25 group-containing polycarboxylic resin obtained by causing a
tetrahydrophthalic anhydride to react with a reaction product

of a cresol novolak type epoxy resin, acrylic acid, and p-

hydroxyphenetyl alcohol (JP 11-288091A), etc. are proposed.



resi stance, folding endurance, flexibility, warpage, and el ectrical

i nsul ating properties. Brief Description of Drawings 20 Fig. 1 shows the

i nfrared absorption spectrum of the carboxyl group-containing

phot osensitive resin obtained in Synthetic Exanple 1. Fig. 2 shows the

nucl ear magnetic resonance spectrum (sa vent: CDCl1" reference substance:
TMS {tetranethyl silane)) 25 of the carboxyl group containing photosensitive
resin obtain i [

Cpectrum of | EREISToLDEes EEpLRBRES ALAG Shot botird Fhel Pt ¥ aRaRtah | o
Synt hetlﬁ?sol \%gﬁtaﬁ%%c%% t;gncé she O{IQﬁn@‘é%' ear magneti c resonance

spectrum erence su nce. TMS (tetranethylsilane)) of

the carboxyl ﬂreogae%@nttataw%t&w A38NBEENVRaHESIA WRWIJEEne geoﬁmtn@et Ic
Exanple 4. Fig shows the infrared absorption spectrum of the carboxyl

gr oup- coméatibnedphabovensand vehdssian obbjesed td Proidé ¢ Exagpboxyl 10
Best Mbode for Carrying Qut the Invention The present inventors, after

pur sui nggrodpkcoamta istindy photosers ihevpr celsdms cragyeth Iom elf apnoduchage af ound
t hat a carboxyl group-containing photosensitive resin (A) obtained by
reacti ngcﬁﬁeénBﬁ?Gidﬁge‘dhgﬁbuﬁxbéh@&ﬁngfﬁgdnﬁhéﬁaﬁﬁéﬁylr| tv,vaa@rrdramﬁtanp@

t duct of h | ak I d d
furt h';r’”?Béﬁt#%bsﬁafa%ei’téé‘q%era&‘%rﬁ‘%hef.éé{‘vti Ykt 2e R Fon

Product. - far LS4 Bee ARNRoY | 0L oUPSRRLAGALY ggtoesse&s't've resin (A

in which Gnsatura roup- contar ni ng nonocar N9 acid is acrylic

acid and/or 20 siRihass Yn'l:'r?féét?'o? %'ﬂ%x%g‘%s%?ilﬂl ge%'e‘ht%&irf‘ RIS jide 3R

alicyclic dibasic acid anhydri els In vel opl ng propefties,

photrur AngaphcAeiedlepabd, t HomsAitabDe Proper t t RSraddetthiags ttiiewld

production of a cured product having excellent heat resistance and

t oughnessomposatrtiomatdapabTae ofr camingyveantcured5f hame whirdhhekeépandrt hat

a cured product obtained froma photocurabl e and thernosetting conposition
cont ai ni AYPLA¥ESS oFEfFENt P@mﬂwﬁﬁ)xﬂs grasiteabrenedf ng preistansie | e

resin (A et her th a phot rrerizationinitiator C) and an
( ;oiggr&ng \ﬁeat, F)reszc.) a ce moisture bé %ptlon, PCT

resistance, resistance to electroless gold plating, flexing
15 resistance, folding endurance, flexibility, warpage, and
electrical insulating properties required of a solder resist of
a usual printed circuit board, a solder resist to be used in the
manufacture of a flexible printed circuit board and a tape
carrier package, an interlaminar insulating layer of a
20 multi-layer circuit board such as a build-up board, and the like,
particularly excels in such properties as resistance to moisture
absorption and PCT (pressure cooker) resistance required of an
IC package, and capable of coping with high densification and
surface mounting of a printed circuit board, and to provide a

25 cured product obtained therefrom.

Disclosure of the Invention

To accomplish the objects mentioned above, a first aspect



-11 epoxy resin ( D) or further wwth a photosensitive ( neth ) acrylate
conpound (B) has the aforenentioned excellent properties required of a
resist. As a result, the present invention has been perfected. 5
Specifically, the carboxyl group-containing photosensitive resin (A of the
present invention has a nmain chain formed by the chain extension of a
phenol i ¢ novol ak resin caused by an addition reaction of an al kyl ene oxi de

t her et d |ling in flexibilit | ' d the sub t
addi t1 orP b1t 3% B6°8RSh: {PUFBE GPoBFOIOMEA i 1 THSRBERS5GHF cCARFALRART he

caused tpithEs BRRERERS" AR h ANV TObEE  hRNTEE, BBt i PhPRE R AERHES

an unsat d kA 3 r i
T de onatEOAE e heURnaRG AofBEARKANY iU AUPAXE) UPEND PRAE idh RPEARRES

the resipcexsel & pRenéditi vowplahardyigh hieptandsdmtareglond brigenesy, and
exhi bits excellent al kali-developability owng to the presence of the end
car bdxyl amd ofipstheay reaath iy aepolybasic Boithemiydy,ide ncg) twetheshe has
no hydrophilic secondary hydroxyl group of low reactivity 20 unlike the
convent i begnlansegencdileroip tateytate nodified with an acid
anhydride, it allows the prqduyction of a cured product excel|lin

in wat
resi stance afd PESPLARRNCE W3 tihaPREFsCORCESEE REFYEITRE P}“HBF‘&%GM of
phot ocur abl e er Lng 2%.conpogiti cont ai ni he .af or nti oned
car boxylélg?og%c%%r?ttnal nﬁ‘zg}ﬁfﬁé?géeﬁ:stf%lfg\/)ei’?egﬁrr%)%lg]e?oae{&%é&) ovﬁflh gggsp_
phot opol i s LN R ALt : XY esis r wth a
Phot osera T et gt RrS st the Shoe #l PRT gD St IO uhBhHUER el
develgopi @ﬁoae\ﬁaeh_tae_sa,in@ﬁba@@@ﬁwmqnﬁabiigs (d§NEk thaiysehididand/or
properties. en its coating filmis selectively exposed to |light,
devel opedethadriilial laciclirand ther palybasiar necid anhgdrideduct ) eksehlhni ng
in 5 adhesi veness, resistance to soldering heat, resistance to noisture
absor pt i @hicycricedibagice,adiediankydreide- el ectrol ess gold plating, flexing
resi stance, fol ding endurance, flexibilité, .and el ectrica

insulat}ng pFﬁﬁeFP'@Q?ﬂ&n&rquTQQﬂ?%$§+n r%ﬂ%égg%gﬁFﬁrﬁﬁhﬁﬁéﬂﬁsQSSFPPve
i 10 t t i J ' h .abl
ond < nerbsee bt EAESRRLeh e witkdfee R AL ehLsapialt R Gui s, °

bel O  to the chain extension of a phenolic novolak resin caused by an

er

addition reaction of an alkylene oxide thereto and has an
unsaturated group and a carboxylic group added to the side chain
terminals thereof attained by the subsequent addition of an
unsaturated group-containing monocarbxylic acid and the
20 addition of a polybasic acid anhydride to end hydroxyl groups
caused by the addition reaction of the alkylene oxide.
Therefore, the resin has improved reactivity and allows the
production of a cured product having well-balanced heat
resistance and toughness at a high level, excelling in hardness
25 and flexibility, and exhibiting outstanding water resistance and
resistance to chemicals, in cooperation with the chain
extension. Further, since the resin has end carboxylic groups,

it allows the development with an aqueous alkali solution.



First, the carboxyl group-containing photosensitive resin (A of the
present invention is obtained by reacting an 15 unsaturated
group- cont ai ni ng nonocar boxylic acid (d) with a reaction product (c) of a
phenol i c novol ak resin (a) and an al kyl ene oxide (b) and further reacting a
pol ybasi ¢ acid anhydride (f) with the-r&sultant reaction product (e), as
nment i oned above. Each reaction is easily carried out in a 20 solvent or in

t he absence of | vent b sin% a,cat al yst a§ descriged herei nbelow. It is
desi rabl e t NAPOERER a2BREGxy PTgr BB- CBRESPRENGLBYEPEECRs| PFOYIAES! napa)

houl d i I j cahly 50
Lo 100 et RaffsaeyH1Epatd TohfR oAb ail {fermds UL it domPort £10R' Y

phot osenshii¥et&88LBdl Dy eéém%:fiﬁiﬁ@ ' KR arbbxill |ghsusledbgt §0hihg
solubility in an aqueous al kali soldtion and the coating filmforned

t her ef r ophotbseheitdével opedianl gbwatihed f biycutésctingveanelynsabaeraceed

-13 val ue exceeding 150 ng KOH g is not preferred because the coating film
wi | | 5be gevepepedtaisingrmohecsubbxyd icfachd (ekpwitl paencwiiomoprodutér ence
to the conditions of the exposure. The phenolic_novolak resin (. a )

ment i onetC hbdfed i Rhenedifefoyodpk HeSdhdehs ANDRT cubfY banefophkdRolB)and

aci Grc GBI SRTERRE ERB IS BhERT LocrEatl SR I er bl WHrBoshe.

h I, t Wl I . ; 10
phonol | EeRgtBRE deadtlth Kher PTY . TTETC: 2 P o e s PAFTER
al kyl eney ox d8e68) bRt ho Phanapsxforebah, ' et Arl A1 KENE140FE) sBRKE 6l S

preferred to be 0.3 to 10.0 nol s per one equivalent of a p ol i ¢ hydroxyl

group ofphdeoptieabliec aimnyothkrneset ting ddmpdsstiehi ehardassrired B9 0.3
nol, the resultant carboxyl group-containing photosensitive resin will

suf fer ffenther kst isbhe (Rchipkotosehsitdve (mebhpperyilase Gompeusndl y,
if the ratio exceeds 10.0 nols, the resin will suffer from an undesirable
decl i ne b@sidesnbbet CPAPORIYE (Rt ionedhabgaugi-ti on reaction of the

al kyl ene oxide (b) to the phenolic novol gk resin (a) is carried out, for
example. i n thaetdange it th e pEaP Pt Rel ot IBtih - SR e st Yified
hydr oxi dg, or t i.c salt uc tr
annnniyn?%ydr%§¥%£? ?é??gé€?3ﬁ§Wnnmaﬂgﬁﬁgﬁﬁgghe, aH@§25'¢e %@%%g?géﬁénium
hydngxi d@@mﬁés 2t Tbnt Sh8rabtkha A aly _fﬁ?i:ﬁ'erCEHBB%'l@ifi‘ﬂgd (k")eaﬁuélirﬁ&ﬁ%y
basi ¢ salt conpound by using an organi c solvent such as acetates i ke

et hyl enesglyent amageihy(F et ecuddeiptieat £1 ¥yt epesdieecltHonebmpyhentber

acet at e,

mentioned above.
In accordance with still another aspect of the present
invention, there is provided a cured product obtained from the
20 alkali-developable, photocurable and thermosetting composition
mentioned above. 1In accordance with one preferred embodiment
thereof, the composition described above is applied by the
technique of screen printing process, roll coating process,
curtain coating process, spray coating process, or the like to
25 the surface of a substrate, for example a printed circuit board
having a circuit preparatorily formed thereon, dried in a far

infrared rays drying oven or a hot air drying oven, for example,

then subjected to irradiation with active energy rays, for



- 14 diethylene glycol nonoethyl ether acetate, diethylene glycol nonobutyl
et her acetate, propylene glycol nononethyl ether acetate, and di propyl ene
gl ycol nononet hyl ether acetate, ketones |ike nmethyl ethyl ketone,

cycl ohexanone, and 5 nethylisobutyl ketone, and aromatic hydrocarbons |ike
tol uene, xylene, and tetranethyl benzeng, or a m xed solvent of these
conpounds, at a tenperature in the range of 80 to 180C under a pressure in
the range of nornmal pressure to 10 kg/cnR. Particularly, ketones and

ar omat i cRIBPLLar BEnBrasectd ng kit dFtRK IBPAR LSS hEY QRnhe ePaking

m xed solvent_of 1 Qr, nore nenbers, .As e_al kyl ene oxides (Db .

ety enct LERAECaTARpRcHE S RIRECE 1 bad Rt BRERoRT o LeCE HURp 4 SFRPS /NG
tetrahyd , et i 1 r j a h
coteriti COPRaan, o holBaBh, Helih (2 Batesiaped by EERERTEY Mublpl 8
novol ak pe§hDpfedshrandmeheudyky kel oxXildand p) an t fuittes Linsgh Up2b8Hure

gr oup- cont ai ni ng nonocarboxylic acid (d) is preferred to be in the

appr &xi nméecuapgeapbrSamp ,120GetHle hadaicie dranipy gridceedelesierodeliegsd 20
pressure, under normal pressure, and under pressure as well. As a reaction
sol vent , lambex g, exaniplexaard mhendafitdwhehkananelposede, aned vefiethe

xyl ene, trichloroethane, tetrachl oroethyl ene, nethyl chloroform

di i sopr op9Rtinaciilmig deeelppedsuihh A eaﬁypéﬁeabfé%msqﬂdhwwo EoRBr
acetate, 25 ethyl.en | ygol_nonqghut yl her acetate, .diethylene glyco
ronoet hyR BEREFEIEER BREKRER ry HER S EEEF ot dnyL 10t Hete L, sEabish
propyl en L I I a e, . Oi | lsyco

onowet ngPeabAe e ELTRBY hA o P Bile P Bt BRGNS Bk ener gy,
may e Upggseidmer sabBBhvedt | RedPenfQr B0f b? Med tifg Oland\Os @bsBRLENL
menbers. AS the esterification catalysts, sulffuric acid, hydrochl oric acid,
phosphor igraaiidtibar etithl detige, emeidygneayls’,0iitc iaCpdssIvienzenesu agi c
acid, p-toluenesul fonic acid, cation exchange resins, etc. may be suitably
used. Tha keverdostonithrmighqroductipitiearedred Helmatcurddoproducthe
presence of a_polynerization inhibitor. As the polynerization inhibitors,
hydr oqui %881 liBghN NPdiods PEARCT Ky §S0LT hGfea ABAB AEERPS Set FRF 1sBaREEhOI |

10 | Iol, etc. be advant I d.., As typical I f th

unsat ur af8d SHRF e Aetng RORGERFBGRI T AGIAEURS  ABROFGIIGRbOBED
tur at fiig FEnoaraskyIbe Byuwan fonn .

o ERate ARERG e s Piide VB Mtdudilegs IOBTY MRS, Hexing, o

may 15 bgegikeadncAlONgoUNeg URidrAl&L, gr%wﬂ1§£pin9wg9g9§anb0éxhi c
acids cited above, acrylic acid and/or nmethacrylic acid prov 0 be

desirabl elécemithe \inewlatingpfpidwertiésence on the photochen ca
reactivity and the properties of the cured product, particularly heat

resi stance, resistance to 20 noi sture absorption, and el ectrical insulating
properties., These unsaturated group-containing nonocarboxylic acids may be
used ei t BEie§j RgPFrdptiion L fFIWHRIB ni xture of two or nore nenbers. The

car yl groyp-containin hot psensitive resin 25 hot os itive
r el yrer) SRon shessPhE IRATATER apsiah 1B CREM S FATe SOFYBREL.
aci d anhydride it LQEG d ) : unsat .
o odfEL e atind nseaeLRSRRUIL(p) ot stbEASe! Mt Bdcse
pr oduct ﬁgamplénlghis
Fig. 2 shows the nuclear magnetic resonance spectrum
(solvent: CDCl;, reference substance: TMS (tetramethylsilane))
25 of the carboxyl group-containing photosensitive resin obtained
in Synthetic Example 3.

Fig. 3 shows the infrared absorption spectrumof the carboxyl

group-containing photosensitive resin obtained in Synthetic



- 16 reaction, the anount of use of the polybasic acid anhydride ( f ) is
preferred to be in such an addition proportion that the acid value of the
produced car boxyl group-containing photosensitive resin (A falls in the
range of 30 to 150 ng KOH g, preferably 5 50 to 120 ng KOH g. The reaction
is perfornmed in the presence or absencgQof an organic solvent to be

descri bed hereinafter and in the presence of a polynerization inhibitor
such as hydroqui none and oxygen, usually at a tenperature in the
approxinﬁ%@mPgﬁg ‘of 50 to 150C. In this reaction, as occasion 10 denands,
atertiary am. Syc ri yl am a ter.nar | I h as
triethyl benz?llrbg'mrgnihsﬂ%é% I oﬁ%e,n%a@r%%?an]% dglgl | g%lo@m%&%%ﬁggnaégebtiﬂﬁ

2- et hyl - 45BRLRYk :McBR79)] %e?@ﬂeﬁc@@@ﬂ@@éﬂéeQOfH@U(‘Qétfé'ﬁQtF}?lE’i'lBlﬁ%'}??'
phosphi ne may be added to the reaction mxture as a catalyst? 15 As t'he
pol ybasi efachd canttysixylegrdip-s6ntadnedgaphveosanisditlve réisiasbbtainéd
anhydri des such as net hyltetrahydrophthalic anhydride, tetrahydrophthalic
anhyds i dén Bgxahmedriopittemiple ahhydri de, net hyl hexahydropht hal i ¢ anhydri de,
nadi ¢ anhydride, 3,6 20 endonet hyl enet et rahydropht hal i ¢ anhydri de,

met hyl endorreffiyd -eh@hawskher bpfx aued @ahaanelk o spaed num pidihmeprbrayilc
anhydride; aliphatic aor arojati c dihasic acid_anh¥grLdes such _as succinic
anhydr i dELORBrELNEAINWNE | BROCPESREALI VEn KRF 1 Be OPSAIARH iR cFypLhetic
anhydridg %§ %ggtadodecenylsuccinic anhydri de, phthalic anhydride, and
trimelliftre % ydriide; and aliphatic or aromatic tetrabasic acid

di anhydri des such as bi phenyl -tertacarboxylic di anhydride, diphenyl

et her-tertacarboxylic di anhydride, butane - 17 tertacarboxylic

di anfyydr Bdgt ®veleoFH angrieih§conboxliki ¢ndiertiyl i de, pyronel litic
anhydri de, and benzophenone tetracarboxylic dianhydride nmay be cited. These
pol ybasi ¢ aciTheapnedrenesimesnber sig eaf terhpursudngy aodildgelnd samdyoftoa 5
conbi nati on of two or nore nenbers. Anpbng ot her pol ybasi c acid anhydri des
ci ted ab&edveatheyprpblemsaneaticngdalppid déavs Fpand thatpar casboxyily
desirabl e. Further, .another carbqﬁzg%frou -contai ning photosensitive resin,

for exanfFQUR-SROLGEHAT Rhotass h:\3 By iobtehingd by rragéiqg

anhydride_tao the reactiion _praoduct .of.a.noval ak type and/ or _bi.sphen type

epoxy confodite SrTECHa Lt RLRas RoNRdAP A HE ARER M Phe o xed

Wi thy g he | RHRC 09 2h "pRENBAREO S 14 hnagh hhe le

i nve%]%i orI{_ ?g?q';&r?e E%Lr poseocg# <flrrgirqmr/li ng the prodp%ﬁéight%gre%ﬁ a?&?}?ﬁt he

phot osengitiidecanBEtlirdter 2kactamePrangolBbasE a@ied anbgdridwith the

phot osensitive (neth)acrylate conmpound having one or nore ( neth ) acryl oyl

groups i mresud tamtecnéactindnagmodunct 4 parduiicth I wkye, asadrbatyl egroup-

sem -solid state at normal roomtenperature may be used. The photosensitive

(et h) acephiad ndm g @hsherensitive resinhd Aurigbséh beh eklpt npgatnrated

phot ochem cal reactivity of the c osi,tion., The photosensitiy met h

D ry! at o SESRBOGAT LAY SMPROSAF PAUVY 16t ALy LADARIY L Gome Lin RaY e

Wl lgpla e rol.e o ] i t siti Q such a_degree of ..

vt s CheriReaia Tor i 45 5R8 PoEvRRHRE ML Ao R fe it cg 6

enhanci ng ;3@ 130! WBiiki t ¥nAldri@es0mMadeihisOn 1N aBvaidpaLy ab%@k’er%(l'éét,' on

besi des the purpose of exafting the photochem cal reacltivity of the

Cigpoa t phidtolduiERy proberties) ahbet wérhosedsi hgverépetbiasrandag 1emspound
the production of a cured product having excellent heat
resistance and toughness in combination. The present inventors

25 have further found that a cured product obtained from a

photocurable and thermosetting composition containing the
aforementioned carboxyl group-containing photosensitive resin

(A) together with a photopolymerization initiator (C) and an



assumng a liquid state at normal roomtenperature in a |arge anmount is not
preferred, because the produced coating filmdoes not easily acquire
necessary finger-touch dryness and tends to have their properties degraded.
The amount of the 5 photosensitive (nmeth)acrylate conpound (B) to be
incorporated into the conposition is pridferred to be not nore than 50 parts
by wei ght, based on 100 parts by weight ( as a solid content, this holds

good for the sane.ex SSi t.q be described, hereinaf.ter) of . the

o or enenEPORYIEBBLBokS GF B hTR HEthG BROHOSERELEAVE (BeTDIRFTHAR S

t he phot Itive t cr te , [ r - 3l ni ng
acryl at eggg ?rllltng\s/ ég W;dpégye?hsl ?igér}g?lg?gqagﬁ %drg%s(rig?ﬁtgagﬁlp%t@laééq
pent aer yr-BhhtiHed 'dAW We fat ANhdliPadAeT ¥} NEhé Obr88BhRaGhYedktSonalR 15
sol ubl e acryl ates such as pol yet hyl ene glycol diacrylate and pol ypropyl ene
gl ycol dbeenypairfeqtadf unctional pol yester acryl ates such as

trimethyl ol propane triacrylate, pentaerythritol tetraacrylate, and

di perfi aer yt hiSpges i hicxabhtyy | the caxboxydt gsouvp~-ephyladmd nox ptie t edemestis iared/ or
20 propyl ene oxi de adducts of polyhydric_ al cohols such as

t ri met hyF8Bafogane odndhey RERRSRE N FeRbheRoNas 8rmadny Fhadine foraed ¥%uch
as bi sphepol A _and biphenpl ; | yfuncti qnal or of uncti onal pal yurethane
2t yl at obhgh COR 1Y EXTEREHA PonBa PREICINA TR cRESHRI REUSER) £Xt &
nmodi fi ed_ wiit:Q :i SO t.e; o) ' t ryiic .acid
adduct s 8&%’?516%%%%?%21&“9%?c?gy%y}gﬁé%{%a%’g%?%e@%%{dg bﬁ"ghe?n%cl%“& i

di gl yci dgh eglifban iafy R{RN0L18RYQL AnCBRW 1S dubslh OBE NaaEY kLSS of an
corresponding to the acryl at eS enunerat ed above =19 may be cited. These
conprndangayuia teabd grélpLcontgliyiiag | Mo sty Pic of ate Oandodr &he
menbers . Anong ot her conpounds cited above, polyfunctional (nmeth)acrylate
conpoundaddadtiiog 0fia po Liydrass i(arathaanlyydy idgrtaips pilacehatremd hydrossy Ipr ove
to be 5 particularly desirable. As the photopol ynerization initiators (C),
for exanfreubSesAsisedhy dilgladdieianiFeagbioBueh hbebarkylenepexisien

met hyl et her, .and bepzoin iso I %ther'_

et her, henzoin gltegl op ;
acet opheftG&€< Yos SN AGFaturateq GhR(AMl S EARPORY LG g5 hone,
2, 2-di et - 2 t €, : +1di chl.or gace e
ani noace?g)éyﬁ%%%%le}%%&ﬁggsap@égﬁa Sl&)@gh%l}l éﬁg 1%coa6{:eci Q.Bhﬁpé)@%rmlnals
2- mei Ay | o E( $neMBEBpLhiiNP B bhaimy, PRYld PeRIAPBRERAS in reactivity,
2- benzyl - 2di net hyl am no- 1- (4- nor phol i nophenyl) - but ane-1- one, and
N, Ndi et hglsaniga- ReatopégietancanbhhtaguughnesssuahdaextimHidyy extellent
ant hr aqui none, 2-et hyl ant hraqui none, 2-t-butyl ant hraqui none, and
1- chl or oadkladdcdeveEinpalni bkbytdwing tsutheaprésédcees iyt héiendacarboscy 1
2, 4-di et hyl t hi oxant hone, 2chl or ot hi oxant hone, and ) )
2, 4- di | SOFPYPF aMayx EFcHvithe Raid shaddh afuztbespidtond dqretths ne&iqn and
benzyl dinethyl ketal; .20. organi c.peroxi des such as benzqyl peroxi.de and
cunene. pbRgxPRehYdEmEn rLS SR SafEr BV FFSaE ofedte! B Lhy Reactividy
t et rgbut @, .0 C - capt i_m g
2mar%(_gpt \ébghzgxgggl Jé?ﬁggg%;-g ﬁérl é ppgggné% f‘a‘_;z?&eg’?’%@,;i@é&? fa(s:l!eg ord‘llafz]'lerﬁie;
organi ¢ Qakgeh C&é@&’“ﬂﬁﬁy&ﬂ'@lea,s i ZaP1dwst Eher YRRI4n 298 a cured
tri brononet hyl phenyl sul fone; benzophenones such as benzophenone and
4, 4' bi s( piredudtramere)dlanznphampnwadferx atidsdmsdnnck 4.6401d | FRidiythaiveylto
di phenyl phosphi ne oxide etc. may be cited. -20 These well known and
wi del y usbemdleatlaepol ynerization initiators nmay be used either singly or in
the formof a m xture of two or_nore nenbers, or further in conbination
wi th a phot o-A9Rer&iRglyyd thehlaquidr tphetoeurakie| jgad Nthegmosetting

(o amnais o b O oo st
Further, a tit; _ i o aren”
Furner OB AU S =5 s 704500 UG B SRl 1Y

photopolymerization initiator (C) and an epoxy resin (D) or

further with a photosensitive (meth)acrylate compound (B)



10 in a visible region may be added to pronote the photochem cal reaction.
Particularly preferred photopol ynerization initiator is

2-met hyl - 1- [ 4- (et hyl t hi o) phenyl ] - 2nor phol i nopr opanone- 1,

2- benzyl - 2- di met hyl am no- 1- (4nor phol i nophenyl ) - but ane-1-one, etc., but not
limted to these 15 conpounds. Any conmpgunds which absorb light in the
ultraviolet region or visible region and cause radical polynerization of

t he unsat urat ed grou%s: such as (neth) acjé-%ll oyl groups, may be used either
singly of*REPLRE f R KFEL LENEONDARNEIOP IS t WPIRPHIDE EeFenhPROFPFRERBL i ve

of the photo rizatjop initi . or the 2 hot o- i tiator ai .The
anount o?l%ﬂggtﬁgsbpé%ﬁpggﬁ’g%&g&i’lﬁ zﬁ%‘?p?%tgggtlsegﬂgﬂﬁ 21 yg?g?:llggi n

t he range. 5 . L gh oy LG S k f the
af orenen :l"%{rllegscg%ggéélﬁglxp&c%ﬁgfﬂn?%g?gﬁggdseﬁnsi t Io%éé,ﬁ%d‘{‘ﬁ}ﬁﬁ}%?
Concr et ecgxadp! eehétet hesaf obtFEMdPNQN PR I §5tdHUER Ié\ﬁéémihgsmanol A
type epoxy resins represented by EPI KOTE 828, EPI KOTE 834, EPI KOTE 1001,
and BPl KiThed §04npseduceds hyptdapan €poxxo kst ind. keatEP! €edlilsd4hceEPEGLON
850, EPI CLON 1050, and -21 EPI CLON 2055 produced by Dai ni ppon |Ink and
Cheni calmoistureBposdoptéovh- BET, ra®igtancep teFistanceDto28l ecbrdatedsby
Tohto Kasei Co., Ltd., DELR 317, D.E.R 331, D.E_.R 661, and D.E. R 664
pr oducedd®¥A TheP Bt &Heni chl eTbRBanyL e&hSt BRAL/ epok9lELAI01 18NBUERACET, |

ELA-115 and E&A— 128 produced b Suirit no em cal ., Ltd té: all

trage ngﬁﬁgx}b} BESmi Qfé’@%ﬁfoﬁ}yq €% ?‘ﬁgri"‘éﬁ eé’é‘ﬁf‘&d’%ﬂ‘g&ﬁm%‘ 333 .
i . PlL.CL 6 .

Pesni ppon | niCRRERRKEEBRYD, drSap-EbbEnal bl Bf oen gl 2 RIAHEST 1Y

Tohtjg Kaggk sent-lirventdb andtheReomgsnh L8 USE L HY phBe oW BN Th Al
Conmpany, and Sum - epoxy ESB-400 and ESB-700 produced by Sum tono Chem cal

Co., Ltdthéphdsttadagnad@positi®yotantaypengpPaxy widsl Nse rdpsesepead iy

EPI KOTE 152 and EP | KOTE 154 produced by Japan Epoxy Res in K. K. , D. E
. N . 43detaillDbelBw. N . 43 8 produced by The Dow Cheni cal Conpany,

EPI CLON 15 N-730, EPI CLON N-770, and EPI CLON N-865 produced by Dai ni ppon

| nk and ChenFd&Ed /| kdie CapheXydh9d oMBoIGortza kN yRhe reaeps 84¥Edr 8§ 1Moht o

Kasei Co,, Ltd., EPPN-201, EOCN 1025, EOCN-1020, E 04S, and .RE- 306
produced(®) 9Hpd %a?ﬁﬁﬁeég. ,anFB.gl?“anhsstﬂﬁ?tiaer‘b% é@'cu\ﬁf@g oy an
ESCN=220 y@qm’p k cal cLald tr ) ;
bi sp eno?Régggggqggo reéi%gn%g%ggngle%gmbg%%%\é S%éﬂpir g(gﬁcggﬂgl; a
Dai ni ppoﬁeé@%iéﬁdgg&%lfﬂ&ﬂ &Y&Bf a %ﬂéﬁgﬁﬁ.éoﬂo@éﬂ?ﬁkcﬂs% JapPpnakRO¥N
Resin K. K. , and Epo Tohto -170, "YDF- 175, and YDF-2004 produced by Tohto
Kasei Coalkyléfle (oxidetr@se aadesfarthbydrogeseing ki spbagblasAd ypeids
epoxy resins represented by Epo Tohto ST-2004, ST-2007, and ST-3000
producedabhydohide Kabei wisch thed. nesultantlereastspn gbyedugtanijek, t pge
epoxy resins represented by EPI KOTE 604 produced by Japan, Epoxy Resin K K.,
Epo Toht®BeWFigngdpahaked Eagh gieacdmon kaSeieaddly (Farrigdd O%hni 1Bpéxy
Sum t ono, Chemi cal_ Co Ltd. _(.all trade nayies )
catalyst’ as

EH\A cPi gggggﬁgdo@_y in the absence of solvent by  using a

described hereinbelow.

It is desirable that such a carboxyl group-containing
photosensitive resin (A) should have an acid value in the range
of 30 to 150 mg KOH/g, preferably 50 to 120 mg KOH/g. If the

25 acidvalue of the carboxyl group-containing photosensitive resin
is less than 30 mg KOH/g, it will be deficient in solubility in
an aqueous alkali solution and the coating £ilm formed therefrom

will be developed only with difficulty. Conversely, the acid



resins represented by Cell oxi de 2021 (trade name) produced by Dai cel

Chem cal Industries, Ltd.; trihydroxyphenyl nethane type 5 epoxy resins
represented by YL-933 produced by Japan Epoxy Resin K K. and EPPN- 501 and
EPPN- 502 produced by N ppon Kayaku Co., Ltd. (all trade nanes); bixyl enol
type or biphenol type epoxy resins or-nBxtures thereof represented by

YL- 6056, YX-4000, and YL-6121 produced by Japan Epoxy Resin K K (all trade
nanes); 10_bi sphenol.S type epo resi ns, represent by EBPS-200 produced
by ppotakas EEesaing 155 mERH 65 e Ao GESRan PANEE b, SORERNS and
EXA- 1514 i 0 ac ] Ln 1 n );

bi sphenof TAANGET R SBeC18BaY bREn 3l EHEThAR Ak Gr bR pkbOHBA BHFE
nanme) proguRedebyed@RARJP XY thve ReSHA: Kikns B%t%ﬂﬂ“ahﬁdﬂufﬁhane type
epoxy resins represented by EPIKOTE YL-931 (trade nane) produced by Japan
Epoxy Resin Kh phlegbariecnehliod s @xs iregiansmeapioned aokye IEPbEtAthade
nane) produced by Ni ssan Chem cal Industries Ltd.; diglycidyl phthal ate
resi b r epyeddre edobyeBsBWileR: DEFattriate ofinplmmisednd0 Hyrikpdehydel and
Fats Co. , Ltd. ; tetraglycidyl xylenoyl ethane resins represented by

ZX- 1063 Vsvady whie)repddierd hHFardniesd Rideincbhe presenge s Ryl agadic
group-cont ai ni ng epoxy resins represented by ESN- 190 and ESN 360 produced
by Shi nnfet@t¥§tehenical Co. , Ltd. and HP-4032, EXA-4750, and EXA-4700

produced 25 L NiPRO nk Cheni_cals 1 (all trade n S);
dicyclopentag%éggééﬁgﬁgﬁg%ﬂégﬁgbﬁﬁi§SE§%&Xyé€§¥%ﬁ§"?§%gbggﬁFgg?BéeHB}Tzoo
and HP-7 d i B I d hca C t
nanes) ; %ng?Sgﬁﬁggﬁécﬁéfg?eﬁgggngngét?gpgﬁaﬁg%é ggggg Pgéﬁéé'rgggggénted
by G SO0phandlCPchaVipmidined, byt & ppay Bel carédhats Co ., Ltd . ( all
trade nanes ) ; hydantoin type epoxy resins, and copol yneric epoxy resin of
cycl ohexyl matiem et Emdo fj| aciddy i oret dficthleatasl kynlgnear exide |(iby td thet hese
epoxy resins . 5 These epoxy resins may be used either singly or in the
form of mBhenpbiganpyelek mesigy () dentiened Fbpovg bshpreépsxedr &£9i he
cited above, biphenol %{Be or bixyl eno pe_epoxy resins Qr mxtures

|t
t her eof Br%y*'eotlcp e med, el ARFye ‘ééY?éﬁPg.Ofrr?eP@ﬁ&W%EV%Oe‘M)l FERMPoned
s SOBETLRY Gukol 58, A bTRICLRRRAL ) 008, RGBEFRESD, 53 ROBE°LNERESS
t il oAt . ! Sl oosLt i
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parts byrégifhivilnr eyt YfAdmt &nb6AnAaktivabl e e ,ixbagﬁdteaui;@agpar ts
by wei ght of the aforenentioned carboxyl group-containing photosensitive
resin (Apropérthiesanodonvelrstdiey epb&kythesrasipDexicedis | htod ppoasedthe
bel ow t he above range, the hygroscopicity of the cured filmwll tend to
become s&eRiighwihdtsehfepdirersantundesirpblpedgedingedinshtiernesepting
resistance to sql dering heat and resistance to electroless plating will be
degr adedPT8BRTELESy, if the ampunt exceeds the above range, the devel oping

pro ties of,the ting film.and t Lesi st.an 0 elecgtrol.ess, pl ating of
Phe e ea i M 3Bk B sal ny' O e SRET T Le BxI8H anioeBe the
degr adedpnaolhe RBOLIGK 2k ANd)! el BRTSLIEA GuEOMRBY biafhpdle ! I% RhEsCN
|nvent|oﬁ may 1 ncorporate an organic solvent ( E ) therein Fbr t he purpose
of di ssopyeBentlecogatRoxyYkaliodetadntampbaadrsathsasssbiyam’ RgdRokeqnd

t he photosensitive (nmeth)acrylate -24 conpound (B) nentioned above and
adj ust i ngrt e quastxmdyy obashie salt compound such as trimethylbenzyl
ammonium hydroxide, tetrametylammonium hydroxide, and
25 tetraetylammonium hydroxide, or a mixture of the alkali metal
compound and the quaternary basic salt compound by using an

organic solvent such as acetates like ethylene glycol monoethyl

ether acetate, ethylene glycol monobutyl ether acetate,



conposition to a level suitable for the coating nethod. As the organic

sol vents, for exanple, ketones such as nethyl ethyl ketone and

cycl ohexanone; aromatic hydrocarbons such as tol uene, 5 xylene, and
tetramet hyl benzene; glycol ethers such as ethyl ene glycol nonoethyl ether,
et hyl ene gl ycol nononethyl ether, ethylgene glycol nonobutyl ether,

di et hyl ene gl ycol nonoet hyl ether, diethylene glycol nononethyl ether,

di et hyl ene gl ycol nopobutyl ether, propyl ene glycol nonet.hyl ether,

bt opy | eI SRe| ShEROL: RPRORIIST ShIF 5P ers Cary Ao uhIdERg XL and
triethyl ene gl I et er; S at tyl
acet ate,moeqchl%%ig Slq@%%l %%%Bﬁ%w Pertacgﬁf%'g%t ?tlig&ogt h@%gélé‘egﬁggol&n%%%butyl
ether a di eyl g8 %éﬁ‘é d0BegERY! RbASheRhFLAt ErneleidwdEage 9! yCO
nonobut %ﬁfte?' 15 aceta g, ror?yl eﬁe%lyco‘ﬁ rmngrre?%yl et her acet at e? and
di propylieneo gy col igenonpéty1et hathyret ge@ond),coheys16HeRaasdnet, harghd
propanol , ethylene glycol, and a propyl ene glycol; aliphatic hydrocarbons
suchbas nott leyki swiolu thet ket onad aued raatamant S0l hysdit sc snbbnasl plee riod wen et her
petrol eum napht ha, 20 hydrogenated petrol eum naphtha, and sol vent napht ha
may be ctykenerThard befaametdyllydenzens, ber udeBizedhsolsianyl whrthesehe
formof a mxture of two or nore nenhers .. Incidentaugﬁtqthe Oﬂganic

sol vent GRPHENIZed@t n2 aheBPEFatEre dfolie F&IRIiNy %et 88 rfd W9€%t hod
adopted for _the application of the 25 conpositign. Preferably the 2
ot oourhb PE R et ot | RETEGmHOL| Y | PRESEPEConto] ienkBaF™'
contain i taly ) f t he JRbRASE of S d et ma
curing }%ﬁ)‘gﬁéggr%ﬁéreogétﬁgs -2§htdhe gurl ng%%at alﬂysts (é%ﬁ? fo%fé
exanpl e_,ac_wraﬂ@a@é@u@nﬂ nSbdagotRedesiingllyves sHCH mexaddnéiventi dazekes,
2-ethylim dazole, 2ethyl-4-nethylimdazole, 2-phenylim dazole,

4phenyl iow degod emedbeyanoet hyl - 2- phenyl i m dazole, and 1-(2 5

cyanoet hyl ) - 2-et hyl - 4-met hyl i m dazol e; am ne conpounds such as ‘

di cyandi am das thenhajkyilesengkidesney ) 4-etdiyens bxiddeo) PROREL fBERA bdazy|
am ne, 4-nethoxy-N, N-di pet hyl benzyl am ne, 4nmeth I-N,N—dinethylbenﬁxl

A ne: HyGHIOY AEL BRRIRIHIR . R SBYRTRFUFPRe HoF FADEIEARYRpEraSEEe HaY
sebacate; and osphorus 10 conpound such as tri phenyl phosphi ne may be
used. THE® ?%@'catalysts whi ch are commercially avail abl e incl ude
product s of i 1 tde, 5 s : 4Bkl £ 2nd
2P4%ﬁz ( inV?ﬁFgﬁ%%cg?gﬂgeﬁﬁﬁgggFgfgiﬁ$d%ﬁ%ﬁ%ﬁﬁ§%£¥%§§%35555é33§%d prgducts
of Sun- ApR@ Fedet 1A PrS@SKt and) Wb EATRS GhendDyarnabbYakorés afe(apngsdf or
i socyanat e conpounds bl ocked with dinmethyl ami ne ) and DBU, DBN,

U CATSAlfRe abkylefdTofAAe( (bvaritdbl yhéransatamat eidorgmbupratontaiminge
conpounds and salts thereof), for exanple. The curing catalysts are not

| i m t ed none¢ereoxpbindacdd éd)aieypreferusd dia ik dutthe ARPTOF1IRPERY

[ d 20 ds  whi ch h '
W ih carkRAgF O cibstngoBetascins TReRE Nty nad e durary (oetoErdner
i ng) in the f f 1. Xt f t E :
S ¢ P05z oo B o AR s PR aBte o uf wiRBE SR ety ShEn:
SUSN P P EEas o SOLEREOMHENRRLAG, BFRIDNANAE " etTR/ REYIfohexane,

2, 4-di am no-6_net oyl bxyet' S-'trfazine,
2-vinyl -Hedz&ha@m no- Str kaaideme, socyanukxyteael,d adducttichloroethane,

2-vinyl -4, 6-diam no-Striazine, isocyanuric acid adduct of 2,4-diam no-6
tetrachloroethylene, methyl chloroform, diisopropyl ether, and
acetates such as ethylene glycol monoethyl ether acetate,
25 ethylene glycol monobutyl ether acetate, diethylene glycol
monoethyl ether acetate, diethylene glycol monobutyl ether

acetate, propylene glycol monomethyl ether acetate, and

dipropylene glycol monomethyl ether acetate may  Dbe



-26 net hacryl oyl oxyethyl -S-triazine can al so be used, preferably in
conbination with the curing catal ysts nenti oned above. The anount of the
curing catal yst nentioned above to be incorporated in the conposition may
be in the conventionally used range, for 5 exanple, in the range of 0.1 to
20 parts by weight, preferably 0.5 to-15.-0 parts by weight, based on 100
parts by weight of the carboxyl group-containing photosensitive resin (A
ment i oned abo¥ The p hotocura&h and ther ettl %h 03|tbon of, the 10
present PAVBRERGSONS) Y Yok €& EF W?q: &Y, Pe used: g4t HRTEIRALY, a
wel I kno d S nar fikl S | fa i um
88 3T eHISIrione BNEIANS, ot Bl B3 éﬁ,sr{ heBEey; | hE: R

titanate, I con OXl de po Yy pu veril ze I de, “"anor ous

silica, sgxé&atfllb@%ﬁd' ﬁaiyéegs' ld G sRbenksal s m 3} Igjacni fo 63w,

magnesi um car bonat e, ciimcarbonat e, al uni nd um num

hydr oxi d?ho@@ﬁoﬁﬂl@a sacﬂgdly Obolrbn! hef osPifal i Omedhdnds WIfo®ie naeher,s.
These fillers are used for the purpose of suppressing the shrinkage of a
coat isng behmeoesalifiong caraet iehhgrdialpemeswhfontteacdti ceatfionhexchapgei tion
such as adhesi veness and hardness. The 20 suitable anmount of the inorganic
filler tceBénpncokportards guifabdohpssid.i oFhesesherid icafjonoreagtion300

By vei ohiE TR HerEed 5REP iET aﬁ?t% %Spgéﬁggé%s?t .a\?ggfg@gﬁl%g? l%z,f e
5T
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col or i ngy aeﬁg&ﬁﬁ%%ﬁmm h%f&ygghmﬁopleuaﬂmmm{ffy%af g geBeradi ne

green, disaz crystal VI O titani car dck
and 1rmph{39@bgaq1bllaclét&nynacy & ox@vantagesiignlyy sy, t her nal

pol ymeri zati on i nhibitors such as hydroqui none, hydroqui none nononet hyl

et her, tert- st Wwymat@Lhekampyesgadf otheandsptearatidzgneupaosygnbhikdayn and
5 connDnIy used thickening agents such as finely powdered silica,

or ganobempsaregbozyd itontaedds | ok e menticoed tybeves| ugcrmélpypecold,

macr onol ecul ar type anti-foam ng agents and/or |eveling agents, silane
coupl i ngME§BALEY: édrmﬁﬂﬁﬁﬂ%39&§&}%bﬁﬁé@h&aQ¥#a£b+%¥ba§§Hn§éW&§und
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when necggfabnrbok§ idPplaefddy theeld t@@@@egueaefryaqrceer\a@m nt hﬂa/or
curtain coating, spray coating, roll coating, or thé like to a printed

circuit imeahdchrgliingaaid prove to be desirable from the viewpoint of the

influence on the photochemical reactivity and the properties of

the cured product, particularly heat resistance, resistance to

20 moisture absorption, and electrical insulating properties.

These unsaturated group-containing monocarboxylic acids may be

used either singly or in the form of a mixture of two or more
members.

The carboxyl group-containing photosensitiée resin

25 (photosensitive prepolymer) of the present invention is obtained

by reacting a polybasic acid anhydride (f) with the reaction

product (e) of the unsaturated group-containing monocarboxylic

acid (d) and the aforementioned reaction product (c). In this



circuit preparatorily fornmed thereon, and then dried at a tenperature in
t he approxi mate range of 60 to 100C, for exanple, to expel by evaporation
the organic solvent contained in the 20 conposition to produce a tuck-free
coating film The coating r~ 51 filmis then exposed to a | aser beam by
projecting the |l aser beamdirectly on.fjge coating filmaccording to a
prescribed pattern or selectively exposed to actinic radiation through a
phot omask haV|ng] grescribed gﬁfosure pattern_and the unexposed area of

i §

the coat FRECFLP Ge%‘PBBEdO BRd YRagaS aﬁd—ljutap ydxrddeodd)a
Goscri bkt dbogeTLea £81% %ﬁ‘“ﬁggﬁaﬁé% BrEpereith Bharn theRcid i ve

energy r
|rrad|at?%%uaﬂgﬁ active eﬁg?éfggéys 0 g| blrtﬁ§?%iggé§$§5§$2ﬁ§ﬁ? cured

product rewhhCA§XE£8L$si Anadhesr¥AgeS6f BESt6t PHGEMGORGR) 5T pharBeably
resi stance to noi sture absor pt i on, PCT resistance, resistance to i

el ectd ol B8stgol 20 phat KoK/ gt | eRhagreast soanie, péofdrmgdenduthecpresence
flexibility, warpage, and electrical insulating properties. As an aqueous
al kal i sorahasneemi ancdrgpnie, saventstabedessaiiledherefinaditess and
hydr oxi de, sodi um hydr oxi de, sodi um carbonate,  potassi um carbonate, sodi um
phosphat &0 sBRRuUNPEREEBSE:, °§hw@h|£°¥¥ﬂQﬁ*¥a¥&Qﬁ chrhbBiteEd. suGht aBe

l'i ght soay es Wi c% ar e sed fornthe f ocur| t he co §S|t|on
are a | o0 AFSEEAPESor alty VEYEFn T adg it g gre LS T R abBe

| anp, a . re a anp cury
vapor | anpDraRiEATY FahgB B E S0 ckIpBp- L Pin Ahit J“%*}zf ﬁ?éﬂkﬁs%‘l

| aseyp be&éhgﬁ}dsbeau’ééét@.%rtyh%nﬁﬁié SO h M&néheapﬁ€§€€§:nary
invention will be nore specifically described be|OM/MAth reférence to
wor Ki ng emmonliam. sdevencht hes ptesenhylbedzyilonamfonadtiml ichliedide, t ba
foll owi ng exanples . Werever"parts" is nmentioned hereinbel ow, they

i nvari abimidatzed et canpmandasschomsne? gt hyht ésmethiydrimisia zsperi f and. a

Synt hetic Exanple 1:
phosphorus compounds such as triphenyl phosphine may be added

to the reaction mixture as a catalyst.

15 As the polybasic acid anhydrides (f) mentioned above,
alicyclic dibasic acid anhydrides such as
methyltetrahydrophthalic anhydride, tetrahydrophthalic
anhydride, hexahydrophthalic anhydride,

methylhexahydrophthalic anhydride, nadic anhydride, 3,6-
20 endomethylenetetrahydrophthalic anhydride,
methylendomethylenetetrahydrophthalic anhydride, and
tetrabromophthalic anhydride; aliphatic or aromatic dibasic
acid anhydrides such as succinic anhydride, maleic anhydride,
itaconic anhydride, octenylsuccinic anhydride,
25 pentadodecenylsuccinic anhydride, phthalic anhydride, and
trimellitic anhydride; and aliphatic or aromatic tetrabasic acid
dianhydrides such as biphenyl-tertacarboxylic dianhydride,

diphenyl ether-tertacarboxylic dianhydride, butane-



i Into an autocl ave equipped with a thernoneter, a device for introduction
of nitrogen and al kyl ene oxide, and a stirrer, 109 parts of a cresol

novol ak resin manufatured by Gunei Chem cal Industry Co., Ltd. (trade nane
"Resitop PSF-2803", OH -29 i 10 equivalent: 109 ) , 2 . 6 parts of an
aqueous 50% sodi um hydr oxi de sol ution, 14rd 100 parts of tol uene/ net hyl

i sobutyl ketone (weight ratio = 2/1 ) were charged. The air in the system
chanber was regl ﬁced wi th Qi.tr%g,en -"(\4“”9 stirring the mxture. The _,

t enper at BEELBFAFRBXHLACuUr e IHARIYRE AGrcr e SYE PSRN By FEAE RREOXN 160

P esour ARFRBYRERSC™ By PBRINITIE VahRLhduect (RERC heRfCbnendRed
'for aboubtfabR¥hexiilile ahzsnaguqqdry ﬁﬁg%@ Afedy 0 &@{ésr@ﬁeggﬂofa@% E\B%dB

sol ution was cooled™to roomténperatur To this reactio ution,

parts ofaphyagiaess o byrdrnosdd okiithagi ds $ALUYI @y Wwaa atted fone dxed
therewith to neutralize sodi um hydroxi de. The resultant neutralized

reactd oncegmbilnat inasofli twd exr widre membens,. waAsioedy withlerwpbadybllsrieecatiides,
subj ected to desolvation by an evaporator to obtain i an_ al kyl ene oxide
adduct oankydrsafefovibtad akave, il e dijdoig lacdgupnhydatidsis pERVE/ eq.
This neans that one npl of the al kyl ene oxi de was added to one equi val ent

of the phenBfi BARYAFHLAT 1§t AP HRBYRrage. Into a reaction vessel equipped
with a stirrer t her, ter,. _and an air bl ow t ube 22 parts.of the

al kyl ene. oxi BETSREICt 2B L S ERSU b PR TP U ARy RATEGTRNS 15 ins
of acrylj id . folet 4|, LonLE s ac) r .

hydr oqui %%%gﬁ Fm%%’r?rpt %%éhﬂr?%nﬁégggggg&%sggﬁ l?lo{)gte:ﬁg_n%gr §9C%g§%§é?n
stiryoed yhide b D aﬁ@hﬁafiabef.él Bhe, réadtlieht preaaticnefi af AbvE1ARUEFpaL
110C. From the point that water caused by the reaction was distilled out

t oget heramdfbrt db isgpieensl ant gpeotepyxy @ontpound t kd theaahi ounsasutatelder
continued for 5 hours. Thereafter, the reaction solution was cooled to room
-30 tenpeeRebagicTae ishtandedhecabikenmayl e dnixed wathedhve t Gaghoxydeous

5% NaCl sol ution, tqluene was distilled out by neans of an evaporator, and
di et hyl eBECYPYEBPEAIRIAG PROSOSENSIdh YR &efldt odgthet Brefensol iy epR1P8

o R R FBE SIS ot 7L e e PR BRSO L 2
resiyy As the photosensitive (meth)acrylate compound (B) mentioned
above, any photosensitive (meth)acrylate compound having one or

more (meth)acryloyl groups in its molecule and assuming a liquid

state, solid state, or semi-solid state at normal room
temperature may be used. The photosensitive (meth)acrylate

20 compound is used for the purpose of exalting the photochemical
reactivity of the composition. The photosensitive
(meth)acrylate compound which is in a 1liquid state at normal room
temperature will play the role of adjusting the composition to

such a degree of viscosity suitable for a varying method of

25 application and aiding in enhancing the solubility of the
composition in an aqueous alkali solution besides the purpose

of exalting the photochemical reactivity of the composition.

However, the use of the photosensitive (meth)acrylate compound



solution, 0.05 part of hydroqui none nononet hyl ether, and 0.2 part of
pyridine were charged into a four-necked flask equi pped with a stirrer and
a reflux condenser. This m xture was heated '.0 to 120C and nade to add 23
parts of tetrahydrophthalic anhydride and they were left reacting for 6
hours . The product was cool ed and thepg8extracted fromthe flask. The

car boxyl groupcontaining phot osensitive resin consequently obtained
wasfound to have a fonv atl|§ content of 64% and an acid val ue

G aRSOHERS ant39hedcProResarPRamay ok ‘?%‘P%?’E%B“’E% HrarTaroer” ag
" i A |
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thernnneter ow ng tu parts of the al ky ene oxl de

adduct q{a@éeStherinol@fopegtmebaVId@gﬂwe@ydroxyﬂheequamahﬂat &f 16¢¥nhe/ eq.
and obtained in the sane way as in Synthetic Exanple 1, 26 parts of acrylic

aci db 2.phpassensitivp- (meth)easdyfleatie comphudd OB patd lné inaboporabad
nmononet hyl ether, and 100 parts of toluene were charged, stirred while
bl owi ng HrEo ke tonpeSs dhdoneis pEgéerngdf 6P benbatsmareltbag >0Fpantehe

p0|nt that water caused by the reaction was distilled -31 out together
with tolRieme gty bapest PP} R0 RAGLF &Y VREIPEAERS ihSRALS GPRRERteoRRLAUEd

I%pirgf ids%%?ﬁi O 0 Pame: Pohraaracrbove TenfEtb el e ituens s
Na
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obt gign arQQYQ|§K type acrylate resin solution having a nonvol atile content
of 61% Next, é parts of the resultant novol ak type acrylate resin
solution, 0.@8 pahle ofpHormbeEns hoheenomeehh)plcrgtllate arwhmPowhdpar {Bof,
pyridine were charged into a four-necked flask equi pped with a stirrer and
a refl uxhydndsysergronpsconka indngasa tieyl ates o slmdc afd Zrduedr@xxaahyl 3

parts of tetrahydrophthalic anhydrlde and theﬁ were left reacting for
hours . AREYpREBuct i AmdY HEUIRFAPYL t hen3EX¥latCed fr RRRIREFYS th?ﬁe

Found 1 o PAGETR bRl ATT] 6 COTEEREobY LRBEaRa RRRAAs WA TiSor UBbCRG
KOHg, a?] iﬂgbﬂé acER'l%te"sacéd&?eég ﬁ{ai?%t)é’khbn‘ée Cc{l JT &8l d&r éEé”QBher as

varni s Synthetic Exanp auto ve equl pp

therrmmeﬁsi{;i gyﬂeﬁe f gl ylcolr odualdrgn dtfe Ni tgBpfumedi ghy! e%@lgé‘séér and

a stirrer parts of "a cresol novol ak resin manuf at ur ed
nghpolyaerthtesLtd s@ithade nane SmmmdthﬁxamﬁwqpiléeqU|waiaoryléta 4), i
1.19 parts of potassium hydroxide, and 119.4 parts of toluene were charged.

The air pentperygbrdgodhanbéetwaaamplate®d wi tandi t r clipenkaerythritpeadg t he

m xture. Thetm?mauneofthe
hexaacrylate; acrylates of ethylene oxide adducts and/or

20 propylene oxide adducts of polyhydric alcohols such as
trimethylolpropane and hydrogenated bisphenol A or polyhydric
phenols such as bisphenol A and biphenol; polyfunctional or
monofunctional polyurethane acrylates which are aforementioned
hydroxyl group-containing acrylates modified with isocyanate;

25 epoxy acrylates which are (meth)acrylic acid adducts of
bisphenol A diglycidyl ether, hydrogenated bisphenol A
diglycidyl ether or phenol novolak epoxy resin, and

methacrylates corresponding to the acrylates enumerated above



m xture was then increased by heating and then 63.8 parts of -32

propyl ene oxi de was gradually added dropwi se thereto to cause reaction
thereof for 16 hours at 125-132C under pressure of 0-4.8 kg/cm-.
Thereafter, the reaction solution was cooled to roomtenperature. To this
reaction solution, 1.56 parts of 89% 19Rosphoric acid was added and m xed
therewith to neutralize potassi um hydroxi de, thereby obtaining a propyl ene

cont ent DY 638 1566 ¢ nEkg e conpo RS, AR B Redd;e SR TRT helhe ¢ ey
1. 08 ”D'E%I%ihg‘éliéhkéff R B¥ MGrLate t urfiey lo Gt ¥BhPBunds Eied

phenol i ¢ hydroxyl group on average. Into a reaction vessehﬁeqU|ppe wth a

stirrer, aBov8¢r pBNYEAnctiAthaAN @hétR) Q¥rPlatebeompdhdiPAAving tH6 or

al kyl ene oxide reaction solution of cresol novol ak resin obtai ned as above,
43 .2 pandseof(methy)daryloyl frdaupspaihs tdieimet madeswlfemni provecitth Be 18
part of nethyl hydroqui none, and 252.9 parts of toluene were charged and

| ef t 5r eapairhychdarly deswrdgadlel10C while stirring and blowing air thereinto

at the rate of 10 mM/mnute, 12.6 parts of water caused by the reacti on was
di stilled oufst 3@ HRROTPPALYBPEAAE L4 Bk ebREBEFC (Fidwt X GHaMBAfrer,

th fi | uti | ed t t .._ITh bt ai ned ti

(ne ook 803042 A ERRLed 8OO LSSl A, T a0 Al et o
hyd id ti i ter,..qTh er, . i illed
hyr o g gL UL 0 A0S SR Vddh 9B et MBRALIE, s bobUGRG Bl

di et hyl eggegbphahoheBONegERY ! aft Retdfiticiond O AOLAIL e IRYRY K- Méﬁ?l
acrylate resin solution. Next, 332.5 parts of the resultant ‘nhovol ak type

acrylgat eag@gbpheabuiei,0n2 apddiet Rdxya2-phnyY | phetdpimmpié ne aner el¢har ged
-33 into a reaction vessel equipped with a stirrer, a thernoneter and an
ai r bl owdhghlabeace@ophearare pfannoahetioppenoaleisc sudly s d2-mathyladual | y
added to the m xture while stirring and blowing air thereinto at the rate
of 10 m I #r cueshydghisnpheneblt2 riic¥phod ipgpropPancys-1lol1C. 27heNaYdadct was

SR MU E e PR T e v i
Com e Bhp P ARG AIR BB o Fall 160H sl ad®2-dBtRytE
15 anthraquinone, 2-ethylanthraquinone, 2-t-butylanthraquinone,

and 1l-chloroanthraquinone; thioxanthones such as 2,4-
dimethylthioxanthone, 2,4-diethylthioxanthone, 2~
chlorothioxanthone, and 2,4-diisopropylthioxanthone; ketals
such as acetophenone dimethyl ketal and benzyl dimethyl ketal;
20 organic peroxides such as benzoyl peroxide and cumene peroxide;
dimer of 2,4,5-triaryl imidazole, riboflavin tetrabutylate,
thiol compounds such as 2-mercaptobenzimidazole, 2-

mercaptobenzoxazole, and 2-mercaptobenzothiazole; 2,4,6-

tris-S-triazine; organic halogen compounds such as 2,2,2-

25 tribromoethanol and tribromomethyl phenyl sulfone;
benzophenones such as benzophenone and 4,4'~
bis(diethylamino)benzophenone or xanthones; 2,4,6-

trimethylbenzoyl diphenyl phosphine oxide etc. may be cited.



as "varnish A-3". The 1H NMR spectrum of the carboxyl group-containing

phot osensitive resin obtained is shown in Fig. 2 and the IR spectrum
thereof is shown in Fig. 3. Synthetic Exanple 4. Into an autocl ave equi pped
with a thernonmeter, a device for 5 introduction of nitrogen and al kyl ene
oxide, and a stirrer, 109 parts of a cmgsol novol ak resi n manufatured by
Gunei Chem cal Industry Co., Ltd. (trade nane "Resitop PSF-2803", CH
equivalent: 109), 1.09 parts qf potassium hydroxi de, .and 109 parts of

Lol uene MbeESHEHbdtRowhand 1ide s egcrbat eRatBBe Y ARt oo pRASAA tamEn

ni trogen mhibe stirrin? t he nixhure. The tenperature of. the nié£ re was
h or

then i ncP88sBE B§eHeat FRGL aRU"EAENCE48D ool SLAFM P bR IMHEF HhE £

gradual | d Wi 3 [ her o] . rs at
Do 132 oESeRenbERgy! 8F FUFLELR 1A SOHBtnRTIBH BLH"Sl BROLOZLPIS LTS, (on
was cool gdqgto rogﬁbmenperakyre.'Ebg¢&§¢¥eacti9ﬁiﬁggutionlike 2 patyg,§-of
89% phosphoric acid was added and m xed therewith to neutralize potassium
hydr dxi dedieehsilandhic) et lngl hepzoaykene oxi de reacti on sol uti on ofy,sv-esol
novol ak resin having a -34 nonvol atile content of 84.3% and the hydroxyl
equi val elfdigletihyd anging sikgoamy tbenaastehat 5. 79 nols of the pekghydedoxi de
was added to one equi val ent of the _phenolic hydroxyl groughon average. Into

a react i 9AngEdydiamdq\ahanzraken hrierhydr amdne s dokeierhannd amine.

bl owi ng tub 542 . arts of the al kyl ene oxi r tion sol ution . of
cresol n \‘7‘5? rr’e'S,‘itrll'J}O %Yﬁ%ﬂea%o%%%ix S} Qrstgsafﬁggr S/PF%a‘éego?Pglg’érts
of netha l.f.qu i el rt | i " d I of

t ol uene \%g%glgﬁgy;gggggaaﬁgf gﬂ?;é c?f’ﬂﬁ%ﬁ%%&tgsmggﬁff% \a/‘\lgléﬁé:%gtj'lto?lri ng
D anfj bl gy BIvakhibhkerRigildh May B rﬁ&e&’ftéoggf%rﬁatéuiﬁe ?h@t@éh@ﬁti@falwat er
caused by the reaction was distilled out together with toluene as an

azeot r opireagitiion.e. Thepaattienlarlsy r eqaid furBed ut | PRovBHoTofked zhd ilodom
tenperature. The obtained reaction solution was neutralized with 26 parts
of an aquedddat®® sodi umis hydr ox2dmesdiyli-ilon enthekkhbthnp) pheayarn-2-

Thereafter, toluene was distilled out by neans of an evaporator while
repl aci n§orPhRlimopreRAnIRe ol / di et hyl ede Nzl -2dBehhylamhep-dcdtdate to

obtain a_novol gk type acrylate resin _solutjon having a nonyol atil e content
of 58 BORERPL LpaBtei VSufabfel radty i ahE noBbt Mot L] g EnEe -
sol uj4 on pant, .0 I vyl pnhqsph ' i I, ion
vesst} “esERbsintE by pohpbRRSR VREBRIab PELTL SaREY PR RS DR rdviRdEy 5F
parts of rlegliahydrepihpé ire ALY AniddeattBe HaHEaL o BHReL : e
whil e stirr ‘railng and 5 bl ow nggalai r thergi nt oﬂitg?ﬁié [?I%te o?lﬁgtsr'ﬂaﬁrﬂlﬁ?)éw and
left reaahsaguratedl itowpatsudk- 439 Cmeths apmdunil VGBo6ps| Rdyabe ulseid
extracted fromthe vessel. The carboxyl group-containing photosensitive
resi n cosdsheantsiiyngiiy aimetn wekef fana od AavembinaBitomonfotudi be vomeent
of 63.8% and an acid value of 59.9 ny KCH/E as solids. This resin solution
will be PerPersjirsepReetiyriet the phatapshymerizatiom inifkkapace¥ dicof

t he rboxyl gr.oup-.cqntai ni ng phet osensitive_resin optained is shown in

Fi gﬁi aﬁ}é\éﬁ:ﬁéﬁnﬁ%&%ﬁ’? u?r?'aherg‘glle iagn%%%oﬁn%eg_p o @HEK@FF&ZE;&I% e 5:
Into an QG ui i t ry:.a Vi for d nt roductjion of
nitrogenigégﬁgﬁﬁﬁiS%Et§§$g¥¥i5ﬂhﬁ%$€?§p?€??§1%8 ngtgggﬂeaogrg§glq#b?élak
resin rm@lafr%fsursg byeSynei, Chames! olnndq%toryg ts Ly Wiyt N¥E the
~~Resi top PSF-2803", OH equivalent: 109 ) , . 0 parts of "an aqueous 50%
sodi um hudoeemdn tsieindd earboxy Il Hrqpasiconta thhiyibephRogbgenls indvectrieylinet her
acetate were charged. The air in the system chanber was replaced with
nitrogen (Wli-le stirring the m xture. The tenperature of the m xture was

then_increased to 150C by heating and 56 parts of, ngfylene oxi de was
graddRl |y i ntGRRAKYLE t BEABPheEn Oy Eheaafersmessionest epx¥y cEesiB dBse

reaction,thereof, .The reaction was continued for aboyt 4 hour i1l _the
Gauge pr dB8THERGD L BBReRGT A YRR LENER AR IO F GRS SRR BERRL LS B3R

t enper at isS T { ti t us. .. 369
hydrochl%?ﬁgégﬁ odl ioék@£§ﬁ§£db é%d§%f§§gét2g§gm??ﬁagg%%e§ rgéﬁfg
sodi um hydoey desith&.KeSUIEANILACWA @) IFRECT.E6RCE507 RPeeyol Wasodi hwged
with toluene, washed with water three tinmes, subjected to desolvation by an
evaporat or, and diethyl ene glycol nonoethyl ether acetate was added to the
solution to obtain an al kyl ene oxi de adduct of cresol novol ak resin having
a nonvol atile content of 80% and the hydroxyl equivalent of 149 g/ eq.
calcul ated as solid content. This neans that 0.7 nol of the al kyl ene oxi de
-36 was added to one equival ent of the phenolic hydroxyl group on average.

Into a reaction vessel equipped with a stirrer, a thernonmeter, and an air
bl owi ng tube, 187 parts of the al kyl ene

AT SEARIP b AN e = = e



i oxide adduct of cresol novol ak resin obtained as above, 25 parts of
acrylic acid, 2.0 parts of p-toluenesulfonic acid, 0.02 part of

hydr oqui none nononet hyl ether, and 70 parts of toluene were charged,
stirred while blowing air thereinto at the rate of 50 m/mnute, and | eft
reacting for 5 hours at 110C. Fromthe2doint that water caused by the
reaction was distilled out together with toluene as an azeotropi c m xture,

Sol ut | onERAC TR0 5, PERAIFEd, Bo e mbet Tk anFoEnSRIRAIR A R 1| od
cetal o MBCRaRATto! (L EhFuitn 1 SLYR T R M ERURCRYE Bon R Rekak

sol utioncBavi pgqa neNwol@l i3 €y canlenk., o3 pp% . Rext. 6638 RA .9 H.N%64
resul tant ndvol ak ‘t ype ‘acrylat'e resin solution, 0702 part of “hydroqui none

nmonomet hpkoduked, bandhke DapaChenticd iqdigpayhphospdi semieeposargad oilnt,o a
four-necked flask equipped with a stirrer and a reflux condenser. This
m xt U e R83-0édt,eBLAel130CGrdELPade 8 praduhcsd bardwnbfonetGheyitrapiohal i ¢
anhydride and they were left reacting for 6 hours . The product was_ cool ed
and t henLégder falddtrardm paRes) ssRromiaatadeRrPKYgregncoreprfisanpted by

phot osensitive resin _conseguently i_obtained was found to have a

Ponvol at FPEKDER, S 05f BERALARA 4 AARRS Heex s a8 HyKKkrrg BTG do2
Thi s reacgt.i,o j Wi | f.erred. herejnafter "varni_s - 5",
Compar at 08 SpAERE 438 prafadd S A ERPFhHIR fA ERemdRadatsSad wi tn
a stirre X (rjgd&p - r I I t epoxy
resin, EEP%LH%.\F‘CN{)E%%#(%gg uct %%HfB D%Q{ﬁpgggtrllﬁ leﬁ(bg %@ﬁqec%#s)%‘@fﬁdé‘.’ ?"Qgp'o'xy
equi Ml ept k. 2205 2apEoddEefaby ITIRé DLW Izhledli e Cap aafde A nd 8 uRtC elpossr €

di ssol ved by heating. Then, 0.46 part of hydroqui none as a pol ynerization
i nhi bi t oES8R4 00. 3RdESBs7 00 prodineed hyhsaplitomoaShamieadtCon, datdl Yl lwer e
added to the solution. The resultant m xture kept heated to 95-105C and 72
parts of txadgl namgsild geaedalk FyPedepoxyopepdast hepaes aniad hyf EPAEHIE ng
for 16 hours . ion product was cooled to 80-90C and nade to add

106 part $24f af‘@'? Fﬁ%&&%ﬁ%ﬁawed&ﬁﬁfdPwdéaaﬁ& EreyynBee eft Kraalrifndl-f or 8
UL o AL BHRIHE NP BB R0 Hn ST S AR B
foungs t oNayg apReRt a1 £ §, COid SV 1ELoR4NL 88 BRoatELdY BYUBadhiBpotD
KOH' g as solids . This
Ink and Chemicals Inc., Epo Tohto YDCN-701 and YDCN-704 produced
by Tohto Kasei Co., Ltd., EPPN-201, EOCN-1025, EOCN-1020,
EOCN-104S, and RE-306 produced by Nippon Kayaku Co., Ltd., and
Sumi-epoxy ESCN-195X and ESCN-220 produced by Sumitomo Chemical
20 Co., Ltd. (all trade names); bisphenol F type epoxy resins
represented by EPICLON 830 produced by Dainippon Ink and
Chemicals Inc., EPIKOTE 807 produced by Japan Epoxy Resin K.K.,
and Epo Tohto YDF-170, YDF-175, and YDF-2004 produced by Tohto
Kasei Co., Ltd. (all trade names); hydrogenated bisphenol A type
25 epoxy resins represented by Epo Tohto ST-2004, ST-2007, and
ST-3000 produced by Tohto Kasei Co., Ltd. (all trade names);
glycidylamine type epoxy resins represented by EPIKOTE 604

produced by Japan Epoxy Resin K.K., Epo Tohto YH-434 produced



reaction solution will be referred to hereinafter as "varnish B-1 ~~
Conparative Synthetic Exanple 2: In a four-necked flask equi pped with a
stirrer and a reflux condenser, 220 parts of a cresol novol ak type epoxy
resin, EOCN-104S (product of Ni ppon Kayaku Co. , Ltd. , epoxy equival ent:
220) and 220 parts of carbitol acetate28dded thereto were dissolved by
heating. Then, 0.46 part of nethyl hydroqui none as a pol yneri zation

&Egébééﬁéaaﬁgh%ﬁfﬁ Bl st - %ﬁ%g A R e e e (R St | ‘Z&%ﬁ |
0. 4.pAat i i 4 ,
o adoai | 5R450nE cRERN T, £6.0 880 Hat1PREaROhaRERY Y BT bpBy O

reacti onregig8 PEpHeSlentas 4RI 18k B8 9962 ﬁnfltfraée hamegdpiséaue@rdt pyof

tetrahydropht hali ¢ anhydri de "and they were left reacting for 8 hours . The
product pascedotitémbodl timduektiast akd s protily ddasfphdhel ardianed type
gr oup- cont ai ni ng photosensitive resin consequently | obtained was found to
have @ nepeuslares ens orempnes eh t 68% v Yd: -3 Japrodugledebpf I Ha mEGY §esdn
solids . This reaction solution will be referred to hereinafter as "varnish

B-2". CokpKrafndeEBPN-3& @nck FRAN-02 |preduced by BinpppeBaypky £Cgas

i nt ducti t , ti , | d th t 313 t

of by sphbhdr ASddataaneaaneny: PERELFEGE tybypl BiBheRPlsFRPELAPERIN 540
f act | N | i . iwal :

T L P L B0 ot SRR 8 SR S, 100

at ﬁvsphe&ﬁ-_daqn?r%%éaa;ﬂg Yapan rﬁwas YREHPEPRL RS VRE12€¢86e! a%ﬁgg);

m xture and the Tenperatu inthe f was | ncreased to 150C.

react( onbi@phesnili BUEgpkoepaRguUreBinBl Pupeesehitled kyeRBRg-RN® bebpacaidir e
at 150C to obtain an epoxy conmpound having the epoxy equival ent of 475

g/ eq. Neby,Nippohctgpealat Wce. | Atidhe EPXs3 Owproduckeddby AF4ICL drer ks ¥ogaed
1851 parts of epichlorohydrin and 1690 parts of dinethyl sulfoxide were
added t oKtKe rnRRAEXA- Tﬁi4 nPxedneedahy Ratrippen 7nk wid £hemiaalfy Iacd kept

o s (STHEALuE: ey SO RPT 60 Rh SRR IR de e
Lo ! DR RaR By AELETECTIS L iy BPBLAER AT Sadln 657
redupgd RESIRUREKYS é@gwghequle%tﬂm R ebo%9NtasAinRIrapPrsRnRCt
salt and di net hyl sul foxide was
by EPIKOTE YL-931 (trade name) produced by Japan Epoxy Resin
K.K.; heterocyclic epoxy resins represented by TEPIC (trade
name) produced by Nissan Chemical Industries Ltd.; diglycidyl
phthalate resin represented by BLEMMER-DGT (trade name) produced
20 by Nippon 0il and Fats Co., Ltd.; tetraglycidyl xylenoyl ethane
resins represented by ZX-~1063 (trade name) produced by Tohto
Kasei Co., Ltd.; naphthalene group-containing epoxy resins
represented by ESN-190 and ESN-360 produced by Shinnittetsu
Chemical Co., Ltd. and HP-4032, EXA-4750, and EXA-4700 produced
25 by Dainippon Ink and Chemicals Inc. (all trade names);
dicyclopentadiene skeleton-containing epoxy resins represented

by HP-7200 and HP-7200H produced by Dainippon Ink and Chemicals

Inc. (all trade names); glycidylmethacrylate copolymer type



-39 dissolved in nethyl isobutyl ketone and washed with water. Thereafter,
met hyl 1 sobutyl ketone was recovered fromthe oil layer by distillation to
obtain a pol ynucl ear epoxy conmpound havi ng an epoxy equi val ent of 336 g/eq.
Next, in a flask equipped 5 with a stirrer, a condenser, and a thernoneter,
336 parts of the obtained pol ynucl ear-8Bexy conpound and 300 parts of
carbitol acetate added thereto were dissolved by heating. Then, 0.46 part

he' sol LEPoRY MRt Pe et ol Tht Srsp0d aBH R T B08 W st b RYBBER: O
of acrylos1aghd sgadably peded S1oput seel RERELS; YRy RabELk ' e9ELi BEoLy! 10

hours. The reaction product was cooled to eto arts

of tetrahygiARht Rdi Coppyserde éﬁdx&hﬁés%rﬁﬂ@%éléﬁ‘éﬁgh.ﬂﬁlia@.hi%ehﬁﬁﬁs :
The product was cool ed and then extracted fromthe flask. 5 The carboxyl

gr oup- coglacigd ndichacepiateydbutare nondamicidd yootliesaeposgsrésting .t o
have a nonvol atile content of 65% and an acid value of 98 ng KOH g as

sol i ds .Thape epasyi sAsiosumAynbei nEedeeishern sdmgd yhereiimather fagm' or ni sh
B-3". Preparation of Photocurable and Thernosetting Resin Conpositiogn
Conposi t # FPEREAPF 2SN 10F FW° A MR BeDGTS Co APRNG P& ST SRPRYS T $S1H83;

The conponent.s_accounti.ng for. varying ratios of .cqnbi nati on shown in Table
1 and USPAESERaBOTRY BiEba Ly hae e RETT PR (YRS TRTEL TP LnE 8Eq
conpar at § het. ' \, several ly
kneaded %ﬁﬁ?ﬁ%h?@& Fgﬁargr#ﬁe tl%(15 ggga?%ggggkgcggﬁﬁ%%nﬁﬁﬁee? nosetting
resin cormosweor@ﬁ,oi,?er@mh@ctmj Shkf 18hdd 650 ¢ B8Rt AT €0 SRAWN 1 N
Tabl e 2. -40 Tabl e Conpar ati ve Conponents (parts by wei ght) Conposition
Examg eCimpesvemenitx ial?2s8d6h23prdpetties - ab- 2adliésivencsay banyd heat
group- A-3--142----- cont ai ni ngA- 4---157----photosensi ti veA-5----164---resi nB
-1----- 166siBtance -0f52he Jresist- touRglbptherdar i thegmalr €12E21217h212121
2zation initiator907Phot osensi ti veDPHA555- 5555nmononer Epoxy )

resi nYx- 285662032p528RM09n529%| £hgcEPEXYo¥ES 1N to be incorporated in the

B S L A T
oyaka cind' fofHEETHUAR P A Y Wedaie A Ay I e g abe B
Japary EpB%YwB@Eh'ﬁ,Kbﬁsbd om 4boTdiR & @[{iﬁ’%ﬁi%‘f the aforementioned

¥

Exa~l ecurati veProperti esConposition Exanp 45123(1) d asstransition

poi nt 118¢28b3%¥01 HHbBHOBHNK LI A 2hg photosensitive resin (A). If the
Tensi | e33503380304024903320350034703370nodul us (I ~a) (3)

Tensi | e5284868516535Be30poX¥nyehinE~4P()4LoEbeniacovporated is below the
(9% 3. 73. 33. 57. 73. 81. 01. 92. 3(5) Fol di ngOOOQOKDDendur ance(6) .

Fl exi bi | RP9¥ecERRSLY 7+ hpahBgrosgopigity of the cured film will tend to

become so high that the PCT resistance will be degraded and the

20 resistance to soldering heat and resistance to electroless
plating will be degraded. Conversely, if the amount exceeds the
above range, the developing properties of the coating film and
the resistance to electroless plating of the cured film will be
degraded and the PCT resistance will also be degraded.

25 The photocurable and thermosetting composition of the
present invention may incorporate an organic solvent (E) therein
for the purpose of dissolving the carboxyl group-containing

photosensitive resin (A) and the photosensitive (meth)acrylate



0.9 1.20.7 1.6 1.4 1.9absorption (% (8) Pencil| 3H4HAH2HSH3H2HHBhar dness(9)
Resi st ance t 00000000Caci ds(10) Resi stance t oO0O000pDal kal i s(11)

Heat OOO0OOOpDr esi st ance The characteristics shown in Table 2 nentioned above
were determned by the following nethods. 5 (1) dass Transition Point:
Each of the conpositions of Conpositie@4Exanpl es and Conparative

Conposi ti on Exanpl es nenti oned above was applied by the screen printing

hod Tef | h hed_wi th d dried in advance. T
Compos 1 PoRegRnenEe LGt bERS Y e A5 AR o e BERSH o Bben o

80C for ] f { . seq 4 Q..Li ght
B or " yAOBhAYSn kB4 FARLI i Cab POREFTR B GG RS oA Byl ONC
a_hot ai prghhgel AdEerky] NGV ek ahp 189 CKletio) MsAhe s Tﬁ&ﬁ?@@&ngqver ed
with the clired conposition was cooled to room - 42 tenperature and the

cured fi ketvae sepayailethdxavride atomaticshedirotardboing suéhtastosaspkee. The
glass transition point of the test sanple was determ ned by the DVA net hod.
( 2 )5 Tergilesvenband uetxamethyinsehzeser enydo ] tetriset & sstaleagt athylbneak) ,
(4) Elongation (tensile elongation at break): The tensile nodulus, the

tensil e LYERSt MPRRABhYE Lthew: h elthibhenk) 9lyark hmosaesdilonethersi | e

I ti b f. the test ti d ab det ined b
o tonei | BXhRABEALYSH oIS nEROFBet L T 0 QYD SPOAREEAEL
KK). E f [ ti f Bt I i
Composi + PoneEra SIS E nERTRER 1 Ren P, £Ee EAY 1 CREPEI DT

met hod t goRobARYYN eThRSY, gtﬂ%'t NG5S g14 raox&oxggsﬁgﬂ %Bar‘["aﬁféeﬁ?@n@” ed

in advance, and dried in air clirculating g oven at” 80 or 40
m nutes. glkeogonpasethyl @thdre, Higptopwbehef§lpooli agethyloethkenpanat ure
and exposed to |light under the conditions of i1rradiation dose of 1, 000
ml/ cn2, &amdethyiener eylyroh monosEthyd r ethetri;nqaktyatgs osachatad 56€hfydr 60
mnutes to obtain a test sanple for the folding endurance test and the

f1 exi bi | pEptassy butyl pgediate ErtbYdcae divieclaaneskhy t afherr argtateso

over itsel ile positjoning.the cured film outside and _ eval uated on_t he
fol | ow natgaf’ﬁé&ﬁ .Y?°Ja m Tof eEF‘&Ek 35etake cuddeylfne glycol

monoethyl ether acetate, diethylene glycol monobutyl ether
15 acetate, propylene glycol monomethyl ether acetate, and
dipropylene glycol monomethyl ether acetate; alcohols such as
ethanol, propanol, ethylene glycol, and a propylene glycol;
aliphatic hydrocarbons such as octane and decane; and petroleum
solvents such as petroleum ether, petroleum naphtha,
20 hydrogenated petroleum naphtha, and solvent naphtha may be
cited. These organic solvents may be used either singly or in
the form of a mixture of two or more members. Incidentally, the
organic solvent may be used in an arbitrary amount depending on
the kind of method adopted for the application of the

25 composition.
Preferably the photocurable and thermosetting composition
of the present invention contains a curing catalyst (F) for the

purpose of promoting the thermal curing properties thereof. As



D: Presence of slight cracks in the cured filmX Presence of cracks in the
cured film(6) Flexibility: -43 Afilmtest piece was prepared by cutting
the cured filminto the size of 10 mmin width and 90 nmin | ength. One
side portion of this test piece was placed on an el ectronic wei gher and the
ot her side portion was fol ded over the2bne side. By 5 assumi ng the nmaxi num
| oad applied on the el ectronic weigher when folded so that the distance

bet ween e side portjons aches a repul.si fQrge

f1 exi bi |%$§% i&é&%@a‘%%ﬁ%‘)gﬁ*’{éﬁ fﬁg'f?a?f?ﬁ%%f’?gn%ﬁ%%?g%e gg(sdsilpﬁigﬁzf(l)eg D
10 to <3 : X I h Q : or ptUi-Qh: ] e o_
conposit?%%é%gF&g%ﬁpgiﬁ??o%EEéagﬁquﬁﬁﬁ?%§%§£§étPVSQ %ﬁﬁﬂqégﬁgé&aﬁples
nent i onedeAPOLE -Wethglhniikthavié, t he scregnphlenRiliind d@idmwsl, to a gl ags
sheet of which weight was neasured in advance. The gl ass sheet covered with
t he conpphehydhmidazdliesd ilrcyanatetdiyl <2 +phéayl hyidagione,ovandat 18Q2-f or
40 m nutes. The conposition on the sheet was left cooling to room

t enpér at gyanaathglpodedtthy I 4inettyibimidazodedi anbne edmpounds Muanadose
of 1,000 mJ/cnR, and then cured.in a hot air circulating drying oven at
150C f ord&60YARAdERddEg Jpenrrldimgthydagmenerhd 1(hime; @B ) clolNad to

00 SRS K20, 164 00k o SRBSUCR Wn IS CS BTN S e e
B R N L
the har dgpgdapigeuchqipatedl aHbatRpabyzife fotbavure;edHall OPhosphbtus
10 compound such as triphenylphosphine may be used. The curing
catalysts which are commercially available include products of
Shikoku Chemicals Co., Ltd., 2MZ-A, 2MZ-OK, 2PHZ, 2P4BHZ, and
2P4MHZ (invariably trade names for imidazole type compounds) and
products of Sun-Apro K.K., U~CAT3503X and U-CAT3502X (invariably
15 trade names for isocyanate compounds blocked with dimethyl
amine) and DBU, DBN, U-CATSA102, and U-CAT5002 (invariably trade
names for dicyclic amizine compounds and salts thereof), for
example. The curing catalysts are not limited to the compounds
cited above and any curing catalysts for epoxy resin and any
20 compounds which can promote the reaction of epoxy groups with
carboxyl groups may be used. The curing catalysts may be used
either singly or in the form of a mixture of two or more members.
Furthermore, S-triazine derivatives which also act as an
adhesiveness-imparting agent, such as guanamine,
25 acetoguanamine, benzoguanamine, melamine, 2,4-diamino-6-
methacryloyloxyethyl-S-triazine, 2-vinyl-2,4-diamino-S-
triazine, isocyanuric acid adduct of 2-vinyl-4,6-diamino-S-

triazine, isocyanuric acid adduct of 2,4-diamino-6-



Water absorpt ion=~( W - W )/ (W- W) } x 10 0 where W is the
wei ght of the test sanple, WZ is the weight of the test sanple after the
PCT treatnent, and WO is the weight of the glass sheet. (8) Penci

Har dness: This hardness was determ ned in accordance with nethod specified
in JIS K 5400. Each of the conpositiong26of Conposition Exanpl es and
Conpar ati ve Conposition Exanples nenti oned above was applied by the screen

printing t j Chreui r d,. wi ' in
Bavance PERAG IR R dRERL L  Eh by PR Clt BTl | e T Y

m nut es. bR iRATASH hith OBhkheioad ¥aealpbtsCaridtibidd r aBBvES &Rt ur e
and exposed to light under 5 the conditions of irradiation dose of 1, 000

ml/ cn2, amduhbenf dheeduring batadlystcmentliahieddaloyveng deeinébrpb@ateldor 60
mnutes to obtain a test board for the acid resistance test, the al kal

resi stanés tketGompris ihtohanay rieeiigt dihee coayent(i®nadclyl ukes] seages Test :
This property was determ ned by keeping the test board nmentioned above

i mrersede¥amiBAeagdBotibe1vange ofsQl-AukPc28cParss| byi vaightzopreéerably

i nut es, [ he t boar.d f t h | ut i | uat i t est
oar o copEohBrbTVEIERAES Y BEHEAT 1 BAoE 8ok PR HF P REHRATI Thihe
dhesi iterd tj i f.al e O f

i scer ni BPECCAY R0 G M e Y B G PBrbR R e Res D (RTCBERKTons
blister gpoowel !l or separation of coating -45 film (10) Al kali Resistance
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20 suitable amount of the inorganic filler to be incorporated in

the composition is in the range of 10 to 300 parts by weight,

preferably 30 to 200 parts by weight, based on 100 parts by weight

of the carboxyl group-containing photosensitive resin (A)
mentioned above.

25 The composition of the present invention may further

incorporate therein, as occasion demands, any of known and

commonly used coloring agents such as phthalocyanine blue,

phthalocyanine green, iodine green, disazo yellow, crystal



-46 resistance to noisture (water absorption). Conposition Exanples 6 to 10
and Conparative Conposition Exanples 4 to 6: The phot ocurabl e and

t hernosetting resin conpositions shown in Table 3 were prepared by
conmpoundi ng rel evant conponents at proportions shown in Table 3 and
kneading themwith a threeroll mll, ré3pectively. -47 Table 3
Conparative wei arts b ht) onents ( ConConposition Exanpl eConpositiong p vy
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resi n(produced by Japsn Epoxy in RR) Each of the photocurable and
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Conposition Exanples 5 4-6 nentioned above was applied by the screen
pri nktd ngovbelmo#nown and commonly used additives.

The photocurable and thermosetting composition of the
present invention having such a composition as described above
is adjusted to a level of viscosity suitable for a particular
coating method by dilution when necessary, then applied by the

15 technique of screen printing, curtain coating, spray coating,
roll coating, or the like to a printed circuit board having a
circuit preparatorily formed thereon, and then dried at a
temperature in the approximate range of 60 to 100°C, for example,
to expel by evaporation the organic solvent contained in the

20 composition to produce a tuck-free coating film. The coating
film is then exposed to a laser beam by projecting the laser beam
directly on the coating film according to a prescribed pattern

or selectively exposed to actinic radiation through a photomask

having a prescribed exposure pattern and the unexposed area of

Py
%)

the coating film is developed with an aqueous alkali solution
to form a resist pattern. The resist film formed in the
prescribed pattern as described above is finally cured by

heating, or by irradiation with active energy rays and subsequent




using a polyester screen of 100 nesh to the entire surface of a copper

pl at

ed-t hroughhol e printed circuit board having a prescribed pattern forned

i n agvance thereon to forma coating -48 filmof 20-30 Nmthickness. The

coat
80C
ul tr

ng filmon the board was dried in a hot air circulating drying oven at
[or a prescribed duration. The coaBng filmwas irradiated with
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DevelopabbliiuypXaibgnat ey potHHEium carbonate, sodium phosphate, sodium

(mn

) 304050607080906000X- - - 700000X- Conrposi ti on
silicate, ammonia, amines, etc. can be used.

Suitable light sources which are used for the purpose of
photocuring the composition are a low~pressure mercury vapor

lamp, a medium-pressure mercury vapor lamp, a high-pressure

15 mercury vapor lamp, an ultra-high-pressure mercury vapor lamp,

a xenon lamp, and a metal halide lamp, for example. Also, a laser
beam may be used as the active energy rays.
Now, the present invention will be more specifically

described below with reference to working examples. However,

20 the present invention is not limited to the following examples.

Wherever "parts" is mentioned hereinbelow, they invariably refer
to those based on weight unless otherwise specified.

. £ carl 1G _ . hot s .
Synthetic Example 1:

25 Into an autoclave equipped with a thermometer, a device for

introduction of nitrogen and alkylene oxide, and a stirrer, 109
parts of a cresol novolak resin manufatured by Gunei Chemical

Industry Co., Ltd. (trade name “Resitop PSF-2803", OH




|
Exaan ea00000X- 9000000 0OO0O0X- 4000X- - - Conpar ati ve Conposition Examle 5 O
OX iy - - -p6OX -- - (13) Adhesiveness: The cured filmon the test piece
was | ncised like cross-cut i in the shape of squares in a go board and then
subj ected to a peeling test with an adhesive cel |l ophane tape in accordance
wi th|the nmethod specified in JIS D 02029 -The degree of separation of the
cured filmafter the peeling test was visually exam ned. The results are

Shoul g e B 0950: 205 a8 AE PR GRS B fuRihy BEpERB!
0 3 Toisabions! A 199 B6ctp U cotssnanaat ofsoBugdl 0iond0l 100
) 304D5060408§RELGAPIc = 7 PDYRPre eW@Yed) OThe air in the system chamber
was replaced with nitrogen while stirring the mixture. The
5 temperature of the mixture was then increased to 150°C by heating
and 60 parts of propylene oxide was gradually introduced therein
under a gauge pressure of 8 kg/cm’ to cause reaction thereof.
The reaction was continued for about 4 hours till the gauge
pressure of 0.0 kg/cm’ and then the solution was cooled to room
10 temperature. To this reaction solution, 3.3 parts of an aqueous
36% hydrochloric acid solution was added and mixed therewith to
neutralize sodium hydroxide. The resultant neutralized
reaction product was diluted with toluene, washed with water
three times, subjected to desolvation by an evaporator to obtain
15 an alkylene oxide adduct of cresol novolak resin having the
hydroxyl equivalent of 167 g/eq. This means that one mol of the
alkylene oxide was added to one equivalent of the phenolic
hydroxyl group on average.
Into a reaction vessel equipped with a stirrer, a
40 thermometer, and an air blowing tube, 122 parts of the alkylene
oxide adduct of cresol novolak resin obtained as above, 34 parts
of acrylic acid, 3.0 parts of p-toluenesulfonic acid, 0.05 part
of hydroquinone monomethyl ether, and 100 parts of toluene were
charged, stirred while blowing air thereinto, and left reacting
45 for 6 hours at 110°C. From the point that water caused by the
reaction was distilled out together with toluene as an azeotropic
mixture, the reaction was further continued for 5 hours.

Thereafter, the reaction solution was cooled to room




ExaerI ea~0pQp- - 900000COOL0pppp- - 4000 - - - Conpar ati ve Conposition Examle 5 O
O-t - - -p6OG----- (14) Resistance to Sol dering Heat: A test piece was
repeptedly i mMmersed in a solder bath kept i at 260C three tines each for 10
secopnds in accordance with the nmethod specified in JIS C 6481 and visually
exan ned the change in appearance on ti3@ following criterion. The results
are shown in Table 6. Incidentally, the test piece which could not be
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sol deri ngnheed Pby¥a 86t i 4fd ati ler® glycol monoethyl ether acetate was

) 304P50607080906000 - - - 700000 - Conposi'tion
added to the solution to obtain a novolak type acrylate resin
5 solution having a nonvolatile content of 60%.

Next, 170 parts of the resultant novolak type acrylate resin
solution, 0.05 part of hydroquinone monomethyl ether, and 0.2
part of pyridine were charged into a four-necked flask equipped
with a stirrer and a reflux condenser. This mixture was heated

10 to 120°C and made to add 23 parts of tetrahydrophthalic anhydride
and they were left reacting for 6 hours. The product was cooled
and then extracted from the flask. The carboxyl group-
containing photosensitive resin consequently obtained was found
to have a nonvolatile content of 64% and an acid value of 67 mg
15 KOH/g as solids. This reaction solution will be referred to
hereinafter as "varnish A-1". The infrared absorption spectrum
(IR spectrum) of the carboxyl group-containing photosensitive
resin obtained is shown in Fig. 1.

Synthetic Example 2:

o
o

Into a reaction vessel equipped with a stirrer, a
thermometer, and an air blowing tube, 122 parts of the alkylene
oxide adduct of cresol novolak resin having the hydroxyl
equivalent of 167 g/eq. and obtained in the same way as in
Synthetic Example 1, 26 parts of acrylic acid, 2.0 parts of
45 p-toluenesulfonic acid, 0.05 part of hydroquinone monomethyl
ether, and 100 parts of toluene were charged, stirred while
blowing air thereinto, and left reacting for 6 hours at 110°C.

From the point that water caused by the reaction was distilled




Exanpl eaO0000- - 900000001000000G- - 14000 - - - Cext g~arat ve Conposition Examle
50b- - - - -p6D----- (15) Water Absorption: A cured filmwas forned on
a cefam c board ( alum na board ) i of which weight was neasured in
advapce, under the sane conditions as described above except that the
dryipg time was 40 minutes, and the teBal- wei ght was neasured. This board
was | mersed in dem neralized water of 22C for 24 hours and then wei ghed.
The degree, of

The e st Lot ELERRT O 15 LS AL W L R BBRERILRT
(%9 6D. 670, 8CoHPRALY VoA E8Lo898- ALAPL Crnletedfer, the reaction
solution was cooled to room temperature. The obtained reaction
solution was washed with an aqueous 5% NaCl solution, toluene
5 was distilled out by means of an evaporator, and diethylene
glycol monoethyl ether acetate was added to the solution to
obtain a novolak type acrylate resin solution having a
nonvolatile content of 61%.
Next, 179 parts of the resultant novolak type acrylate resin
10 solution, 0.05 part of hydroquinone monomethyl ether, and 0.35
part of pyridine were charged into a four-necked flask equipped
with a stirrer and a reflux condenser. This mixture was heated
to 120°C and made to add 41.3 parts of tetrahydrophthalic
anhydride and they were left reacting for 6 hours. The product
15 was cooled and then extracted from the flask. The carboxyl
group-containing photosensitive resin consequently obtained was
found to have a nonvolatile content of 68% and an acid value of
100 mg KOH/g as solids. This reaction solution will be referred
to hereinafter as "varnish A-2".
20 sSynthetic Example 3:
! Into an autoclave equipped with a thermometer, a device for
introduction of nitrogen and alkylene oxide, and a stirrer, 119.4
parts of a cresol novolak resin manufatured by Showa Highpolymer
Co., Ltd. (trade name “Shonol CRG951”, OH equivalent: 119.4),
5 1.19 parts of potassium hydroxide, and 119.4 parts of toluene
were charged. The air in the system chamber was replaced with
nitrogen while stirring the mixture. The temperature of the

mixture was then increased by heating and then 63.8 parts of




onpafa Conposition | 5 1.7Exanp e 6 2.3 (16) PCT Resistance: The PCT res

I stapce of the cured filmwas neasured under the i conditions of 121C,
satufation, and 50 hours and eval uated on the following criterion. The
results are shown in Table 8. Incidentally, the test piece which could not
be devel oped was not evaluated. O No-dRscernible blister, separation, or
di scploration of the cured filmobserved D: Slight blister, separation, or

i ol or BEPBR18hel RRIEY Fpe R AL Shded FhqguFhe PARREED BB clheg, i g
time| at §@§cfﬁon3Qﬁm7woﬁ%urs7m QUi dA@Er pressure of
Exanpl eaO0000- - 4XXX----ve Conparat Co~osition

0-4.8 kg/cm . Thereafter, the reaction solution was cooled to

room temperature. To this reaction solution, 1.56 parts of 89%
5 phosphoric acid was added and mixed therewith to neutralize

potassium hydroxide, thereby obtaining a propylene oxide

reaction solution of cresol novolak resin having a nonvolatile

content of 62.1% and the hydroxyl equivalent of 182.2 g/eq. This

means that 1.08 mols of the alkylene oxide was added to one
10 equivalent of the phenolic hydroxyl group on average.

Into a reaction vessel equipped with a stirrer, a
thermometer, and an air blowing tube, 293.0 parts of the alkylene
oxide reaction solution of cresol novolak resin obtained as
above, 43.2 parts of acrylic acid, 11.53 parts of methanesulfonic
15 acid, 0.18 part of methylhydroquinone, and 252.9 parts of toluene
were charged and left reacting for 12 hours at 110°C while
stirring and blowing air thereinto at the rate of 10 ml/minute.
12.6 parts of water caused by the reaction was distilled out
together with toluene as an azeotropic mixture. Thereafter, the
20 reaction solution was cooled to room temperature. The obtained
reaction solution was neutralized with 35.35 parts of an aqueous
15% sodium hydroxide solution and washed with water.
Thereafter, toluene was distilled out by means of an evaporator
while replacing it with 118.1 parts of diethylene glycol
25 monoethyl ether acetate to obtain a novolak type acrylate resin
solution.

Next, 332.5 parts of the resultant novolak type acrylate

resin solution and 1.22 parts of triphenylphosphine were charged




EIl bpp-----xanpeb6p---- - - (17) Resistance to Electrol ess
ol d| Pl ati ng: The copper plane of a copper plated-throughhole printed
circpit board having a prescribed pattern forned in advance thereon was
surface-treated ( surface polishing with the use of a roll buff No. 1200
(manuf actured by Ishii Hyoki K K), sul38equent jet-scrub polishing with the
use pf an abrasive No. 270 (manufactured by Ishii Hyoki K K ), washing
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peel | ng test with the tUse of an adhesive cell ophane tape and the peeling
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9. Ipcidentally, the test piece which could not be devel oped was
5 reacting for 6 hours at 95-101°C. The product was cooled and
then extracted from the vessel. The carboxyl group-containing
photosensitive resin consequently obtained was found to have a
nonvolatile content of 70.6% and an acid value of 87.7 mg KOH/g
as solids. This resin solution will be referred to hereinafter
10 as "varnish A-3". The 'H-NMR spectrum of the carboxyl
group-containing photosensitive resin obtained is shown in Fig.
2 and the IR spectrum thereof is shown in Fig. 3.
Synthetic Example 4:
Into an autoclave equipped with a thermometer, a device for
]5 introduction of nitrogen and alkylene oxide, and a stirrer, 109
parts of a cresol novolak resin manufatured by Gunei Chemical
Industry Co., Ltd. (trade name “Resitop PSF-2803", OH
equivalent: 109), 1.09 parts of potassium hydroxide, and 109
parts of toluene were charged. The air in the system chamber
P0 was replaced with nitrogen while stirring the mixture. The
temperature of the mixture was then increased by heating and then
348 parts of propylene oxide was gradually added dropwise thereto
to cause reaction thereof for 16 hours at 125-132°C under
pressure of 0-4.8 kg/cm’. Thereafter, the reaction solution was
5 cooled to room temperature. To this reactionsolution, 1.2 parts
of 89% phosphoric acid was added and mixed therewith to
neutralize potassium hydroxide, thereby obtaining a propylene

oxide reaction solution of cresol novolak resin having a




-54 npot evaluated. O Neither any change in appearance nor peeling of the
cured filmwas observed. D : No change in appearance was observed, though
slight 5 peeling of the cured filmwas observed. X : The cured film
suffered fromlifting and plating penetration, and significant peeling of
the pcured filmwas observed in the peed4rng test. Electroless Gold Plating
Process: 0 1. Degreasing: Inmmerse the test piece in an acidi c degreasing
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was distilled out by means of an evaporator while replacing it
with 340 parts of diethylene glycol monoethyl ether acetate to
obtain a novolak type acrylate resin solution having a
nonvolatile content of 58%.

20 Next, 418.5 parts of the resultant novolak type acrylate
resin solution and 0.76 part of triphenylphosphine were charged
into a reaction vessel equipped with a stirrer, a thermometer
and an air blowing tube. 38 parts of tetrahydrophthalic
anhydride was gradually added to the mixture while stirring and
45 blowing air thereinto at the rate of 10 ml/minute and left
reacting for 3 hours at 107-119°C. The product was cooled and
then extracted from the vessel. The carboxyl group-containing

photosensitive resin consequently obtained was found to have a




- - 1pbX----- By using a capton sheet (thickness: 25 pnm) in place of the
-56 copper plated-throughhole printed circuit board having a prescribed
pattern formed i n advance thereon, the photocurable and thernosetting
conppsition was applied thereto and cured in the same manner as descri bed
above and tested for flexing i resistagge, folding endurance, flexibility,
and warpage. (18) Flexing Resistance This property was evaluated in

Fd fht t | PC- SM 8408 TM2. 4,29 under t
cond t?ﬁﬁén% AP ERPARRDEr b hrt AL AE6h VKIS 61 Si-%m6r KOHY Fon.

not_bo db S i R shdye R WELae e e RsR Fa b LR R R T
D Py eseél&e Ofashight £Laeks | hyde guige fé%gb%&uﬁr eé%ncghaf E48BERyLN the

cured filmi Table 10 Flexing resistanceDryihg time nt
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5 4 and the IR spectrum thereof is shown in Fig. 5.
Synthetic Example 5:

Into an autoclave equipped with a thermometer, a device for
introduction of nitrogen and alkylene oxide, and a stirrer, 150
parts of a cresol novolak resin manufatured by Gunei Chemical
10 Industry Co., Ltd. (trade name “Resitop PSF-2803", OH
equivalent: 109), 3.0 parts of an aqueous 50% sodium hydroxide
solution, and 150 parts of ethylene glycol monoethyl ether
acetate were charged. The air in the system chamber was replaced
with nitrogen while stirring the mixture. The temperature of
15 the mixture was then increased to 150°C by heating and 56 parts
of propylene oxide was gradually introduced therein under a gauge
pressure of 8 kg/cm’ to cause reaction thereof. The reaction
was continued for about 4 hours till the gauge pressure of 0.0
kg/cm®’ and then the solution was cooled to room temperature. To
20 this reaction solution, 3.8 parts of an aqueous 36% hydrochloric
acid solution was added and mixed therewith to neutralize sodium
hydroxide. The resultant neutralized reaction product was
diluted with toluene, washed with water three times, subjected
to desolvation by an evaporator, and diethylene glycol monoethyl
25 ether acetate was added to the solution to obtain an alkylene
oxide adduct of cresol novolak resin having a nonvolatile content
of 80% and the hydroxyl equivalent of 149 g/eq. calculated as

solid content. This means that 0.7 mol of the alkylene oxide




- -1 - -Xxanpe 6 Q- - - - - - (19) Folding Endurance: -57 The test
pi ece was fol ded 180 over itself while positioning the cured fil m outside
and evaluated on the following criterion. The results are shown in Table
11. |ncidentally, the test piece which could not be devel oped was not

eval pated. i O Absence of crack in thd6cured filmD: Presence of slight
cracks in the cured film X Presence of cracks in the cured film Table 11
Fol d| ng endur in | .

EocabagsHas haREHoEbPhe blRidaLeny Winfdsi i phenolic hydroxyl group on
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Into a reaction vessel equipped with a stirrer, a
thermometer, and an air blowing tube, 187 parts of the alkylene
5 oxide adduct of cresol novolak resin obtained as above, 25 parts
of acrylic acid, 2.0 parts of p-toluenesulfonic acid, 0.02 part
of hydroquinone monomethyl ether, and 70 parts of toluene were
charged, stirred while blowing air thereinto at the rate of 50
ml/minute, and left reacting for 5 hours at 110°C. Fromthe point
10 that water caused by the reaction was distilled out together with
toluene as an azeotropic mixture, the reaction was further
continued for 5 hours. The obtained reaction solution was washed
with an aqueous 5% NaCl solution, toluene was distilled out by
means of an evaporator, and diethylene glycol monoethyl ether
15 acetate was added to the solution to obtain a novolak type
acrylate resin solution having a nonvolatile content of 55%.
Next, 238 parts of the resultant novolak type acrylate resin
solution, 0.02 part of hydroquinone monomethyl ether, and 1.3
parts of triphenylphosphine were charged into a four-necked
20 flask equipped with a stirrer and a reflux condenser. This
mixture was heated to 120°C and made to add 39 parts of
tetrahydrophthalic anhydride and they were left reacting for 6
hours. The product was cooled and then extracted from the flask.
The carboxyl group-containing photosensitive resin consequently
25 obtained was found to have a nonvolatile content of 61% and an
acid value of 83 mg KOH/g as solids. This reaction solution will
be referred to hereinafter as "varnish A-5".

Comparative Synthetic Example 1:




le 5, X X - - - - -pb6p------ (20) Flexibility: This property was eval uated
In the sane testing nethod and criterion as those of (6) flexibility

nment | oned above. The results are shown in Table 12. Incidentally, the test
pi ece which could not be devel oped was not eval uat ed. -58 Table 12
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condenser, 220 parts of a cresol novolak type epoxy resin,
EPICLON N-695 (product of Dainippon Ink & Chemicals, Inc., epoxy
equivalent; 220) and 220 parts of carbitol acetate added thereto

5 were dissolved by heating. Then, 0.46 part of hydroquinone as
a polymerization inhibitor and 1.38 parts of triphenylphosphine
as a reaction catalyst were added to the solution. The resultant
mixture kept heated to 95-105°C and 72 parts of acrylic acid
gradually added dropwise thereto were left reacting for 16 hours.

10 The reaction product was cooled to 80-90°C and made to add 106

parts of tetrahydrophthalic anhydride and they were left

reacting for 8 hours. The product was cooled and then extracted
from the flask. The carboxyl group-containing photosensitive
resin consequently obtained was found to have a nonvolatile

15 content of 64% and an acid value of 97 mg KOH/g as solids. This

reaction solution will be referred to hereinafter as "varnish

B-1".

Comparative Synthetic Example 2:

In a four-necked flask equipped with a stirrer and a reflux

’0 condenser, 220 parts of a cresol novolak type epoxy resin,

EOCN-104S (product of Nippon Kayaku Co., Ltd., epoxy equivalent:

220) and 220 parts of carbitol acetate added thereto were

dissolved by heating. Then, 0.46 part of methylhydroquinone as

a polymerization inhibitor and 1.38 parts of triphenylphosphine

25 as a reaction catalyst were added to the solution. The resultant

mixture kept heated to 95-105°C and 50.4 parts of acrylic acid

and 41.5 parts of p-hydroxyphenetyl alcohol gradually added

dropwise thereto were left reacting for 16 hours. The reaction




(21) | arpage The cured filmwas cut into the size of 150 X 110 nm The 5
hei ghts of the four corners fromthe bottom surface was neasured and their
averpage value ( hereinafter referred to as "four corners average val ue")
was cal cul ated. The warpage was eval uated on the following criterion. The
results are shown in Table 13. Inciden38l-ly, the test piece which could not
be devel oped was 0 not evaluated. O The four corners average value is |ess
than} 6 mMm The four corners average value is not |less th a

| eos| ¢ haRreBush Was Theoffir Too flral e Alge Madeicths At 1LAPRRER BF mm 5
or ITpOS S . i ng
{1 me| o BBCreAYAT SR A o 7Bt 4id %ﬁw%ﬁa%éﬁ#%%@%%
Examol eam CRRERIARTONR s AX8Keat 2 R BHREA bk LS SO T bh U EE T che ©

The carboxyl group-containing photosensitive resin consequently

5 obtained was found to have a nonvolatile content of 66% and an
acid value of 98 mg KOH/g as solids. This reaction solutionwill
be referred to hereinafter as "varnish B-2".
Comparative Synthetic Example 3:
Into a flask equipped with a gas introduction tube, a
10 stirrer, a condenser, and a thermometer, 313 parts of bisphenol
A and 987 parts of a bisphenol A type epoxy resin (EPICLON-840
manufactured by Dainippon Ink & Chemicals, Inc., epoxy
equivalent: 180) were charged and dissolved at 120°C while
stirring under nitrogen atmosphere. Then, 0.65 part of
15 triphenylphosphine was added to the mixture and the temperature
in the flask was increased to 150°C. The reaction was continued
for about 90 minutes while keeping the temperature at 150°C to
obtain an epoxy compound having the epoxy equivalent of 475 g/eq.

Next, the temperature in the flask was cooled to 70°C or less,

2o
(=)

and 1851 parts of epichlorohydrin and 1690 parts of dimethyl
sulfoxide were added to the mixture. The mixture was heated to
70°C while stirring and kept at this temperature. Then, after
110 parts of 96% sodium hydroxide was dividually added to the
mixture for 90 minutes, the reaction was continued for further
25 3 hours. After completion of the reaction, most of excess
epichlorohydrin and dimethyl sulfoxide were distilled at 120°C
under a reduced pressure of 50mmHg. The reaction product

containing a by-product salt and dimethyl sulfoxide was




-~6pt----- (22) Electrical Insulating Properties: By using a B pattern of a
printed circuit board (thickness: 5 1.6 nm specified by IPCin place of

t he copper pl at edt hroughhole printed circuit board having a prescri bed
pattern formed i n advance thereon, the photocurable and thernosetting
conppsition was applied thereto and cuBB8d in the same manner as descri bed
above. The electrical insulating properties of the Dresultant cured film
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are shown in Table 14. e test piece which could not be
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not |ess than -60 109 S2 and no migration of copper is found. D:
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m gration of copper is found. X : Insulation resistance after noistening is
not (forewikhnaistUgrep, & ¢omdgnaaion asd aoppermppeternd33tagparetapf the
Electrical insulating propertiesDrying time _at 80C )
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of methylhydroquinone and 1.38 parts of triphenylphosphine were
added to the solution. The resultant mixture kept heated to
10 95-105°C and 72 parts of acrylic acid gradually added dropwise
thereto were left reacting for 16 hours. The reaction product
was cooled to 80-90°C and made to add 152 parts of
tetrahydrophthalic anhydride and they were left reacting for 8
hours. The product was cooled and then extracted from the flask.
15 The carboxyl group-containing photosensitive resin consequently
obtained was found to have a nonvolatile content of 65% and an

acid value of 98 mg KOH/g as solids. This reaction solution will

be referred to hereinafter as "varnish B-3".

20 cComposition Examples 1 to 5 and Comparative Composition Examples
1 to 3:

The components accounting for varying ratios of combination
shown in Table 1 and using the varnishes obtained in the synthetic
examples 1 to 5 and comparative synthetic examples 1 to 3
25 mentioned above were severally kneaded with a three-roll mill
to obtain photocurable and thermosetting resin compositions.

The characteristics of these compositions are shown in Table 2.
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- - -g60------ I ndustrial Applicability As described above, since the
DXyl group-contai ni ng photosensitive resin of the present invention
pits the flexibility and el ongation inproved by the chain extension of
enol i ¢ novol ak resin caused by an addition reaction of an al kyl ene
> thereto and contains unsat ur at ed4@roups and carboxylic groups
pduced to the termnals of the respective i side chains by the addition
h unsat urated group- contalnlng af bxylic acid and the addition of a
pasi C aC|d anhydride to th y roxvl groups caused by the addition
i on -61 the al kyl ene OX|de, the resin exhibitq i nfepuetive
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oprre % an aqueouyssalHall golutijongz Accordingly, Dy [The yse-of| a
bcuna ng%§ 9???‘ SERE Y COIIPT STLgn Qortfgplng the—Tarboxyt—grogp0
ai nifn tl St UI —tme pfieSsSeft—1v ft s pLSSfble to
a cure éﬁ:é@ | nﬂgln VETE us_propELLLeE_j ;* adHesTvgness,

5t ance to so der| ng hét _ reststlance tomji sTurle a Pt ijon” RBPCT™
st anjce, resistance{to BeRect|roteds gol|ld pl gting,| ftexi ng ried¥stjance,
ng |lendur ance, fl exibiB-Bty,| war Jage, |and €l eetr|i cal |i nsullat+nd 154
eIt if eSphatopdlin@i-C 0% [Trghdulte I [grodudt i vi tfy. _Adcor difngly,[ the
DS tfi patibs inddiated Yy usabl e agg Jﬁtraf@oleHQCL agl d %ﬁ HFirtﬂﬁg i nk
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Ul 3S a monomer

Epoxy resin ¥X-4000 22 32 29 20 41 31 32 32

Irgacure 907: 2-methyl-1-[4-(methylthio)phenyl ]-2-morpholino-
Propancne-1 (produced by Ciba Specialty Chemicals Inc.)
DPHA: a mixture of dipentaerythritol pentaacrylate and
Remarks Dipentaerythritol hexaacrylate
(produced by Nippon Kayaku Co., Ltd.)
EPIKOTE YX-4000: biphenyl type epoxy resin
(produced by Japan Epoxy Resin K.K.)




0 so
i Nsu
boar
pack
and

conp
it a
boar
t he

her et

r esi
aci d
and
(f)

grou

unsai

net h

accof

alic
phot
t he
0. 3
phen

]

der

resist, an etching resist, a plating resist and an interlam nar

ating material to be used for the manufacture of a printed circuit
d, a permanent mask to be used for the manufacture of a tape carrier
nge, a resist for a flexible circuit board, a resist for a color filter
he |like. Further, 5 since the phe#dcurable and thernosetting
psition of the present invention exhibit little warpage after curing,
| ows easy mounting of parts or §%¥Qs on the flexible printed circuit
d or tape carrier package. % is possible to - 62 produce
condosition at | ow ¢ost in 8%29&&% 40 a liquld potypatatieve nk
of gre upgflerties 63 CLAI MBS 1. car group- cont afampordit imoExzgplEsi|t i ve
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(7) Water
absorption (%) 0.8 0.8 0.9 1.2 0.7 1.6 1.4 1.9
(8) Pencil
hardness 3H 4H 4H 2H 5H 3H 2H HB
(9) Resistance to
acids O O O O O O O O
(10) Resistance to
alkalis O O O O O O A A
(11) Heat
resistance O O O O O O A A
The characteristics shown in Table 2 mentioned above were
determined by the following methods.
5 (1) Glass Transition Point:
Each of the compositions of Composition Examples and
Comparative Composition Examples mentioned above was applied by
the screen printing method to a Teflon sheet washed with water
and dried in advance. The composition on the sheet was dried
0 in a hot air circulating drying oven at 80°C for 40 minutes, left

cooling to room temperature, and exposed to light under the
conditions of irradiation dose of 1,000 mJ/cm?, and then cured
in a hot air circulating drying oven at 150°C for 60 minutes.

The sheet covered with the cured composition was cooled to room



5. The carboxyl group-containing photosensitive resin according to claim1,
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acterized by conprising (A a carboxyl group-containing photosensitive
h obtai ned by reacting an unsaturad2d group-contai ni ng nonocar boxylic
(d) with a reaction product (c) of a phenolic novolak resin (a) and an

al ky e oxide (h furthe eacting a polyhasic.acid anhydride (f)
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o oseneakive (dneElpagatixre coepsihd, elohgationt @iolbreskyati on

ator, and (D) an_epoxy resin. 8. The photocurabl e and thernosetting

hsition Z8CoteRRylednefelvee the remsikastreagih (trgsite ahrenghhic i
ent . .. Th hot bl dith tti it di

6 BF BTl e R T APRgAt o al Larr iy Soalahgat toppathgeak)foE”
DPur@R{%etaﬁé ;Qﬁgireéea\mgo%%m%weo%%r%ccf@wmﬂnaa ﬁ#as rq;ébsm%ch
Al NS t epOtOpO yrrerlzatlonlnltlator N an anount o . to

art saRy %hg'i"és%'l%ﬁ[ hee£08¥Y (nRUT ddDurtdd 2By a8 MadHu 19e{9akQsRBI S
on 100 parts by weight (as solids) of said carboxyl

gr ou@gconk aknj ng photosensitive resin (A). i 11. The photocurabl e and

t her
phot
t han
-65

to 7
carb
and

curi

nosetting conmposition according to claim7, which contains the
pbsensitive (nmeth ) acrylate conpound ( B ) in an anount of not nore
50 parts by weight, the photopol ynerization initiator (C) _.in an anount

bf 0.5 tgazé p%f]t sthgy m!mﬁswrme%fgo%ympeﬁml(qg Er{aglﬁlﬁrli?uﬂtldgf 10
) . | oo , ) .
B R L R B R S A
R b R L i S A

ng catal ys moun arts ght, ‘base

par tih bywdeheAtwies §otedsanafdpdbd ¢ar RA¥%hce’, OHRUCAM@d"iRJa hot air

phot
conp
an a
sol i
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DSi tcbncataeidgndry nglaven &t 80F Chesr a@muihaiteg .anThexdampbsitibher in
mount of 10 to 300 parts by weight, based on 100 parts by weight (as
ds) of thedsbaebowgs Feftpcoodtizionitiog noom dsmperatvere eand éxposed

to light under the conditions of irradiation dose of 1,000 mJ/cm?,

and then cured in a hot air circulating drying oven at 150°C for

20 60 minutes to obtain a test sample for the folding endurance test

and the flexibility test.
(5) Folding Endurance:
The test sample was folded 180° over itself while positioning

the cured film outside and evaluated on the following criterion.

a5 O: Absence of crack in the cured film

A: Presence of slight cracks in the cured film

X : Presence of cracks in the cured film

(6) Flexibility:




i 14 The phot ocurabl e and thernosetting conposition according to claim9,
further conprising at | east one conpound selected fromthe group consisting
of ajcoloring agent, a thermal polynerization inhibitor, a thickening
agent, an anti-foam ng agent, a |eveling agent, and a silane coupling
agent. 15. A cured product obtained by 48i¥ing the photocurable and

t her posetti ng conpositi on according to claim6 or 7 by neans of irradiation

of active ene heat i ng. . .
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0 This property was determined by keeping the test board

G

mentioned above immersed in an aqueous 10 vol.% sulfuric acid
solution at 20°C for 30 minutes, removing the test board from
the solution, and evaluating the test board comprehensively with
respect to the coating film condition and adhesion. The
25 criterion for evaluation is as follows:

Q: Absence of discernible change

A: Very slight presence of change

X : Occurrence of blister or swell or separation of coating
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in a go board, 10 x 10 (100 cells) , and then subjected to a peeling

test with a tape in accordance with the method specified in JIS
K 5600-5-6 to evaluate the resistance to heat deterioration by
the adhesiveness. The criterion for evaluation is as follows:
15 O: 100/100 (Absolutely no peeling of the film)

A: 99/100-70/100 (Slight peeling of the film)

X: 69/100 or less (Considerable peeling of the film)

It is clearly noted from the results shown in Table 2 that
the cured products of the compositions obtained by using the
40 carboxyl group~-containing photosensitive resin of the present
invention excelled not only in heat resistance and toughness
(tensile modulus, tensile strength) but also in such properties
as elongation, flexibility (folding endurance, suppleness),
water absorption, hardness, and resistance to chemicals. On the
45 contrary, the cured products of the compositions obtained by
using the carboxyl group-containing photosensitive resins of the
comparative examples were deficient in tensile strength,

flexibility (folding endurance, suppleness), elongation, and
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Carboxyl. g'roup- Ad = — — 157 — — — =
contalning
photosensitive resin A-3 = — - =~ 164 = - h
B-1 - - - - - 156 - -
B-2 - - - - - - 152 -
B-3 - - - - - - - 154
Irgacure 907 12 12 12 12 12 12 12 12
Diethylene glycol monoethyl 5 7 4 6 9 5 7 7
ether acetate
Silicone KS-66 3 3 3 3 3 3 3 3
Barium sulfate 50 50 50 50 50 50 50 50
AEROSIL 380 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Phthalocyanine green 1.5 | 1.5 1.5 | 1.5 1.5 | 1.5 1.5 1.5
Dicyandiamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
DPHA 20 20 20 20 20 20 20 20
YX-4000 21 32 29 20 41 31 32 32
Irgacure 907: 2-methyl-1-[4-(methylthio)phenyl]-2-morpholino-
propanone-1 (produced by Ciba Spscialty Chemicals Inc.)
Silicone KS-66: Silicone type anti-foaming agent
(produced by Shinetsu Chemical Industry Co., Ltd)
R ks AEROSIL 380: anhydrous silica (produced by Nippon Aerosil Co., Ltd.)
ma DPHA: a mixture of dipentaerythritol pentaacrylate and
Dipentaerythritol hexaacrylate
(produced by Nippon Kayaku Co., Ltd.)
EPIKOTE YX-4000: biphenyl type epoxy resin
(produced by Japan Epoxy Resin K.K.)

Each of the photocurable and thermosetting compositions of
Composition Examples 6-10 and Comparative Composition Examples

5 4-6 mentioned above was applied by the screen printing method
using a polyester screen of 100 mesh to the entire surface of

a copper plated-throughhole printed circuit board having a

prescribed pattern formed in advance thereon to form a coating
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test piece having the cured film was tested for the adhesiveness,
resistance to soldering heat, PCT resistance, and resistance to
15 electroless gold plating. The testingmethod and the evaluation
method are as follows:
(12) Developability:

For the printed circuit boards which have been dried for
30 minutes, 40 minutes, 50 minutes, 60 minutes, 70 minutes, 80
)0 minutes, or 90 minutes, the conditions of the coating films after
exposure and development were visually examined by using a
magnifier. The results are shown in Table 4.

O: pevelopment was perfect because the coating film was
removed during development.

25 X : Undeveloped portion having at least slight residue was

observed in development.
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The cured film on the test piece was incised like cross-cut
5 1in the shape of squares in a go board and then subjected to a
peeling test with an adhesive cellophane tape in accordance with
the method specified in JIS D 0202. The degree of separation
of the cured film after the peeling test was visually examined.
The results are shown in Table 5. Incidentally, the test piece
10 which could not be developed was not evaluated.
©: 100/100 and absolutely no peeling of the cured film
O: 100/100, but slight peeling in the cross-cut portions
A: 50/100 - 90/100
Xs: 0/100 - 50/100
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(14) Resistance to Soldering Heat:

A test piece was repeatedly immersed in a solder bath kept
at 260°C three times each for 10 seconds in accordance with the
method specified in JIS C 6481 and visually examined the change
in appearance on the following criterion. The results are shown
in Table 6. Incidentally, the test piece which could not be
developed was not evaluated. Further, a flux according to JIS
C 6481 was used as a post flux (rosin type).

O: No discernible change in appearance

A: Discoloration of the cured film observed

X : Lifting or separation of the cured £ilm, or infiltration

of solder observed
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5 circuit board having a prescribed pattern formed in advance

thereon was surface-treated (surface polishing with the use of
a roll buff No. 1200 (manufactured by Ishii Hyoki K.K.),
subsequent jet-scrub polishing with the use of an abrasive No.
270 (manufactured by Ishii Hyoki K.K.), washing with water, and
10 drying). The reslatant board was subjected to coating, drying,
exposure, development and heating in the same manner as described
above to thereby give a test piece. By using this test piece,
electroless gold plating was effected by the method as specified
below. Then the test piece was examined as to the change in
15 appearance and subjected to a peeling test with the use of an
adhesive cellophane tape and the peeling conditions of the cured
film were evaluated. The results are shown in Table 9.

Incidentally, the test piece which could not be developed was
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Ch?2! A: No change in appearance was observed, though slight
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15 ammonium persulfate solution at room temperature for 3 minutes.
4. Rinsing: Immerse the test piece in running water for 3 minutes.
5. Immersion in acid: Immerse the test piece in an aqueous 10
vol.% sulfuric acid solution for one minute at room temperature.
6. Rinsing: Immerse the test piece in running water for 30 seconds
20 to one minute.

7. Introduction of catalyst: Immerse the test piece in a catalyst
solution (an agqueous 10 vol.$% solution of Metal Plate Activator
350 manufactured by Meltex Inc.) at 30°C for 7 minutes.

8. Rinsing: Immerse the test piece in running water for 3 minutes.

»
134
(9}

9. Electroless nickel plating: Immerse the test piece in a nickel
plating solution (an aqueous 20 vol.% solution of Melplate
Ni-865M manufactured by Meltex Inc.) of pH 4.6 at 85°C for 20

minutes.
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The results are shown in Table 13.

or impossible to measure because of curling.

Incidentally, the test piece which could not be developed was

O: The four corners average value is less than 6 mm.

A: The four corners average value is not less than 6 mm and

X : The four corners average value is not less than 12 mm
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Exanple

(22) Electrical Insulating Properties:
By using a B pattern of a printed circuit board (thickness:
1.6 mm) specified by IPC in place of the copper plated-
throughhole printed circuit board having a prescribed pattern
formed in advance thereon, the photocurable and thermosetting
composition was applied thereto and cured in the same manner as
described above. The electrical insulating properties of the
resultant cured film was evaluated on the following criterion.
Moistening condition: temperature 85°C, humidity 85%R.H.,
applied voltage 100V, 500 hours
Measurement condition: measurement time 60 seconds, applied
voltage 500V
The results are shown in Table 14. Incidentally, the test

piece which could not be developed was not evaluated.
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flexibility and elongation improved by the chain extension of
a phenolic novolak resin caused by an addition reaction of an
alkylene oxide thereto and contains unsaturated groups and
carboxylic groups introduced to the terminals of the respective
|5 side chains by the addition of an unsaturated group-containing
monocarbxylic acid and the addition of a polybasic acid anhydride

to the end hydroxyl groups caused by the addition reaction of
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Accordingly, the composition is not only usable as an
ultraviolet-curable type printing ink which is cured by the use
of the active energy rays or other usage but also useful as a

solder resist, an etching resist, a plating resist and an

.
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(=]

interlaminar insulating material to be used for the manufacture
of a printed circuit board, a permanent mask to be used for the
manufacture of a tape carrier package, a resist for a flexible
circuit board, aresist for acolor filter and the like. Further,
D5 since the photocurable and thermosetting composition of the
present invention exhibit little warpage after curing, it allows
easy mounting of parts or chips on the flexible printed circuit

board or tape carrier package. Moreover, it is possible to
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5. The carboxyl group-containing photosensitive resin
according to claim 1, which has an acid value in the range of
30 to 150 mg KOH/g.

6. An alkali-developable, photocurable and thermosetting
25 composition, characterized by comprising (A) a carboxyl
group~containing photosensitive resin obtained by reacting an

unsaturated group-containing monocarboxylic acid (d) with a

reaction product (c) of a phenolic novolak resin (a) and an
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epoxy resin (D) in an amount of 10 to 70 parts by weight, based

on 100 parts by weight (as solids) of said carboxyl group-
containing photosensitive resin (A).

25 11. The photocurable and thermosetting composition
according to claim 7, which contains the photosensitive
(meth)acrylate compound (B) in an amount of not more than 50 parts

by weight, the photopolymerization initiator (C) in an amount
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5 12. The photocurable and thermosetting composition
according to claim 9, which contains the curing catalyst (F) in
an amount of 0.1 to 20 parts by weight, based on 100 parts by
weight (as solids) of said carboxyl group-containing
photosensitive resin (A).

10 13. The photocurable and thermosetting composition

according to claim 9, further comprising an inorganic filler in

an amount of 10 to 300 parts by weight, based on 100 parts by
weight (as solids) of said carboxyl group-containing
photosensitive resin (Aa).

15 14. The photocurable and thermosetting composition

according to claim 9, further comprising at least one compound

selected from the group consisting of a coloring agent, a thermal
polymerization inhibitor, a thickening agent, an anti-foaming
agent, a leveling agent, and a silane coupling agent.

20 15. A cured product obtained by curing the photocurable and

thermosetting composition according to claim 6 or 7 by means of

irradiation of active energy rays and heating.




