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157 71 TLE: RESI ST | NK COVPOSI TI.ON This invention relates to a r%L\%uﬁscn@ﬁg
conmposi tioh which is useful in the production of printed circuits

h@usehold and industrial appliances. Heretofore, the screen printing nethodGi)_
has bgen 5 widety adopted as a means of forming resist patterns on various
prlntéﬁ cireuits for household and |ndu§tr|al appl i ances. The screen
printing method by its nature has | ow résol ution. When screen printing is
carried out with a screen printing ink of relatively high viscosity, such

10 adverse pfgpppena asRﬁé?§¥SINﬁC66ﬂﬁoﬁgﬁEég and pi nhol es can occur in

t he produced patterns. =—OrTtmme otier ] en screen printing is carried

out wWith ascreen printing ink of relatively |ow viscosity, such adverse

phenonena as breeds, snugges, iAREnEaef ﬁamaeasueo a Begagaelak these 15
defects, the screen, tlntlﬁg ﬁechnlagf Ean ng g g abr.east, gf t he
recent trend %Wmﬁ??h Lo VRGPt $St BREFY i ABr leﬂ Oﬁgﬁ FPY. OfoPLAP gdthese
probl-ems, drycirtwitygptophbboseboitisanddihdqatdidevepppahheesesi st inks

" have been 20 devi sed. n . Llmt h r

ey f1 T meor ade phot osciePefot8ral, £iaTBLEeSh, BEYnking hERRORTARS! BRLRL ",
di (net h) ad¥ ylwidelyn sdophed haghanmeansl af tompduadrpeistspiahyenngl ass
~transition p%ﬁwu?apfpﬁeéa'elféa%s fag Rof€BbiAZEhd! Indlisebeagd 1n the

25 specification of Japanese Patent i cation Lai d-open S
57(1982) - 55, 9amp11a@%ﬂ%ra||9ha %ﬁ%?%?e@?é?tbﬁgtﬂétBPQ Pylﬁfﬁybét“58m99§r_

~ tends to produse. E@@@i@ﬁl@#rlngwhéﬁr§§ﬁ@€ﬁrp§§h@mn§0mglaﬂrrbéaraM% with
~inperfection.in thermal re lstanc& a?d Tatlggyeshygﬂess and oses

praplens such?® TSR ohhtPgeln viscosity, such

10 adverse phenomena as breaks, scrcen marks, and p1nholes

can occur in the produced patterné.- ‘On the other hand,
when screen printing is carried out with a screen printing
ink of relatively low viscosity, such adverse phenomena as
breeds, smudges, and sags can ensue. Because of these

15 defects, the screen printing technique can no longer keep
abreast of the recent trend of printed circuits toward
increasing density.

To solve these problems, dry film type
photoresists'and liQuid-developable.resist inks have. been

20 devised. To cite an example of dry film type photoresists,
a dry film grade photosensitive resin composition.which

-/ comprises urethane di(meth)acrylate, a linear high'_

molecular compound possessing a glass transition point in .
a specific range, and a sensitizer is disclosed in the

25 specification of Japanese Patent Application Laid-open SHO
57(1982)-55,914. Generally a photoresist of the dry film
type, however, tends to produce bubbles during
thermocompression bonding, betrays inperfection in thermal
resistance and fast adhesiveness, and poses problems such

30 as high price. ' ‘

An example of a liquid developable resist ink
is shown in UK Patent Application GB 2032939 A which -
discloses photopolymerizable coating compositions which
comprise a so1id-or semi-solid reaction product of a



xanpl e of a liquid devel opable resist ink is shown in UK Patent
pl-i cation GB 2032939 A which discloses photopol ymeri zabl e coating*
conposi tions which conprise a solid or sem -splid reaction product -of a_

- 2- polyepoxide and an ethylenically unsat ur at ed carboxyl+ c-acid, an |neg%

inorganic filler, a photopolynerizatign initiator, and a volatrle or gant
sol vent . Another exanple of a |iqui developable resist-ink is given inb5
t he specification of Japanese Patent Application Laid-open SHO

58(1983) - 62, 8Bk spead e | 7/81-1
flfed Sépténber éﬁgi%§8£ﬂ@ aﬂgaﬁg%fwgfg%f%geghgégggagga egrBBxV??gn havi ng

a fine grarftfid, fa1 | Hheg sk&ﬁ%%ﬂn+ﬁ élébFﬁtlBnPBPtQPBRBF8r1EBt§QHS|t|ve
epoxy resi nimitxieckow | hawd cairvobatydat ofgdn POSS636eNY. 8 VARBERERY i N the

range of 20Q 700 curta ati ng, net hod. Si nce
theglqu|d 8%5|s ﬂF?31§@#%§é%gvgf?ﬂ%£€3tE%fl§#téPgtb?e MEFPi dRed above
and.curﬁenmbﬁ(ﬁﬁeﬂkih¢a¢i¢nemﬁr&apamQQQ|Petese Applbcaviganleidebpents as
their devmsyalyh 659§§¥fé§p¢§@§n tgl %Elﬁﬁfgﬂ and t he use of-

expensi ve solvents and eS|de ron1 ron 1n resistance to

sol vents arfPRldGatiandie o GRIHULSLAL nbi hed ﬁﬁpbﬁmDGlean 49R3Di ardaqueous
20 sol uti oA di%/@id&éé\galwwtﬂng Nc im0 H1 8£6n Oha ¢! 4aRiReSOl VENt is
g;sclosed i n th %Pdﬁ ¥£cah%$n of ggjanesesPatentnAgfllcatlon SHO |
(1982) - 14295 e orresPorfit TRFT BT US' S, 1 52588107 1 T el BAALAry 16, 1981).
The nEHDOdsbmsﬂﬁENQHEnhxyImnsiﬂ miyed Wweth carcéuwring agent and
possessing a viscosity in the range of 200 to 700 mPas so U
as to suit the curtain coaling method. Since the liquid
resist inks disclosed in the patent literature mentioned
above and currently offered in the market require use of
15 organic solvents as their developing agents, they pose
problems of air pollution and the use of expensive
solvents, and besides suffer from imperfection in
resistance to solvents and resistance to acids.
‘ A method which uses an alkaline aqueous
20 solution as a developing liquid in the place of an
organic solvent is disclosed in the specification of
Japanese Patent Application SHO 57(1982)-164,595
(corresponding. to US S.N. 225810 filed January 16, 1981),
The method for the production of a printed circuit - . U
25 disclosed by this patent literature, unlike the _
conventional method which produces a film by applying a
liquid polymér on a circuit blank and drying the applied
liquid polymer, is a unique. method which comprises
causing the applied liquid polymer in its undried state
30 to be exposed to light through a given resist pattern and
cured in that pattern and then removing the uncured
liguid polymer. Since this method uses a liquid
prepolymer containing many reactive monomers, it is
inferior to the conventional film-forming method in such
35 characteristics as resistance to acids and resistance to
chemicals. Further, since this method does not form a.
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25 disclosed by this patent literature, unlike the conventional nethod \
whi chs proJuces a filmby applying a liquid polyner on a circuit bl ank and?ij)
dfylng t he “applied |iquidspolymer, is a unique method which conprises
causiyg the: app1|ed l'ifquid polymer in its undried state 30 to be exposed to

| i ght through a given resist pattern and cured in that pattern and then
renovi ng the uncured |iquid polyner. Sigce this nethod uses a liquid

prepol yner containing nmany reactive nononers, it is inferior to the
conventional filmformng nmethod in such 35 <characteristics as resistance

to acids and fesmswnaﬁyiﬁgphem gal ﬁecesEai-yheb kééﬁcehbhsﬁrmﬁb@éfdoes not
forma ecessar sur%ﬁce of .the

appl i ed I|qU|%P X%Pgaqﬂfgtgﬁggm?ro tﬂegfﬁgﬁgfepgf?@r ReistThi s

separation’ |mﬁattermhéllusoluthba Sepadahiéonsimpaties pheviesohutfioa speci al
devi ce andsa gﬁ@SﬁaeéaéleQééngawswﬂ 68Sh QgeEEQQUQEVQEe ahg gbj ect of

this invention is to provid roved |qU| otosetting resrst ink
conposi ti on. ??P%&Q%@EEn%@d%F%ﬂntﬁ?sthﬁvﬁﬁﬁFoﬁftH§P€uF§lQU provi ded a

photosetting and ther msétbngebtqufdtnegl ihveﬁklsﬁrmesw phodenel gpabl e
with a dilute,al kal i ue ut o] I-ses i Qnbi nation a
phot oset ti ng PRRFV %% g? $oﬂh8§ﬁ§?#g?ﬁ§ rfﬁ&sg gB&lﬁ°@BPﬁb§é°By acti vated
energy 15 radiation, mhInhaceordahae withcthisalineenhibhethargeisf 45 to

165 my KG9 iée8b£a¢§8 %XEéfﬁgrgﬁﬁttﬂBrBEsééilﬂgsf&&ﬁ?&egegast

unsat urated po asi C ac
1nk comp051tlon developable with a dilute alkaline

N\ aqueous solution, which comprises in combination a
photosetting resin composition comprising:
(A) a resin curable by activated energy
15 radiation, which resin has an acid value in the range of
45 to 165 mg KOH/g and is obtained by the reaction of (a)
a saturated or unsaturated polybasic acid anhydride with
(b) a pfoduct of the reaction of a novolak type epoxy
compound and an unsaturated monocarboxylic acid in the
20_ proportion of 0.95 to 1.05 equivalent weight of said
' unsaturated monocarboxylic acid per one equivalent weight
of said novolak type epoxy compound; |
. (B) a photopolymerization initiator;
- (C) a diluent; and _
25 (D) an epoxy compound containing at least two
" epoxy groups per molecule thereof as a thermosetting
component. '
The aforementioned resin (A) used in the
compositions of this invention is obtained by causing a
30 reaction product of a novolak type epoxy compound such as
described below and an unsaturated monocarboxylic'acid in
the defined proportions, to react with a dibasic acid
anhydride such as phthalic anhydride or an aromatic
polycarboxylic'acid anhydride such as trimellitic acid
35 anhydride or pyromellitic acid anhydride. In this case,
the resin proves particularly suitable when, in the
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9%? a product of the reaction of a-novol ak type epoxy conpound and an \ﬁ
at ur at ed nonocar boxylic acid in the 20 proportion of 0.95 to, 1. 05* N

équi val ent wei ght of said unsaturated nonocarhoxylic-.acid per one - - 5
equi val ent wei ght of said novol ak type epoxy canpound;. (B) a- '~ : o
phot opol yneri zation initiator; »(C) a diluent; and 25 (D) an b

epoxy conpound contai ni ng at Ieast two gpoxy groups per nol ecule thereof as
a thernosetting conponent. The aforenentioned resin (A used in.-the

conpositions of this invention is obtained by causing a 30 reaction product
of a novol Perddipet EROxgherappdunthe Uahoast descthbedrbebpentignan wasat ur at ed

nnnocarboxyl | f i Q Leagt_with a dibasic
aci d anhydr |'g‘§’ suc%e &Sé%t%gfléﬂggﬁg% é’t'oggéﬁeé?oéﬁ?%cmﬁ I?gﬁr 58_? lic
acid anhydﬁﬁﬂ#hﬁthQEP¥Y1rﬁ¢¢¢r$cP@§$€sssd byihbhei deacgtipypr prreluicti ¢ aci d

anhydri @e. of lthd Movorse. tyhe &8k @esﬁysﬁnaaaﬁacuharhﬁsﬁuh&a'eba when, in .
t he 4 productlon t heregof, the anpbunt- of the aforenentioned acid

anhydri de GO&PPHLihAF ¥ etion exceeds 0.15 nol per each of the hydroxyl
groups possessed by t¥mee raabd i walye odficthé pésihe(Apvabakbtifnaeapoxy

(A o0 obt ShebtiL 36, 0 ke "RG0 8CL8 Ao ShOY By o oot er ably
50 to 140 myedfewaphly 59 ¢¢mﬂﬁﬁlmgvﬁwﬂég+s 1Df shhé| @cidhualys, 1She alkah
sol ubi lyigl Y 4@ & than 45, the alkali solubility can be
insufficient. Conversely,_lf,the acid value is notably _
larger than 160, the resistance of the cured film to A
alkalis and the electric properties and other similar
properties expected of the resist are inferior. Thus,
15 it is necessary to keep within the range mentioned above.
The novolak type epoxy compounds are
represented by phenol nbvolak type epoxy resins and
cresol novolak type epoxy resins. Compounds such as
produced by causing epichlorohydrin to react with a
20 pertinent novolak resin by conventional methods can be
- used. N - _ _
Typical examples of unsaturated mohocarboxylic
acids which can be used in the production of resin (A)
include acrylic acid, methacrylic acid, crotonic acid,
25 and cinnamic acid. Among other unsaturated
monocarboxylic acids cited, acrylic acid proves
particularly suitable.
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i nsufficient. Conversely, if the acid value is notably |arger than 160, .
the resistiance of the cured filmto alkalis and the electric properties ang
other siml«ar properties expected of the resist are inferior. Thus, 15 P’
i's negessary to' keep within the range mentioned above. The novol ak type

epoxy conpounds: are represented by phenol novol ak type epoxy resins and

‘cresol novol ak type epoxy resins. Copounds such as produced by causing

epi chl orohydrin to react with a 20 pertinent novol ak resin by conventi onal

met hods can be used. Typical exanples of unsaturated nonocarboxylic acids

whi ch can be used in thé@ypiSadcergardes &f Fhearioremend issvad acisei d,
met hacryl i ¢ agh§drdset aiieC didiagic2acidnGntiydiades atidh as ANHIRG Ot her

unsat ur at ed nonogar.hoxyli.c isds cited,. acrylic acid proves particularly
sui tabl e. "‘BEV‘CF%?Eal S f&?r%’llgsa ?‘y{%ﬁ“eldéf'og‘é‘r?&?t“il&né‘a‘“é’&rd thydri de are
di basi ¢ aci dphtthpdiicdeshydelides reiteiadydmiopiitibgd. i cs mndiydird denhydri de,

I taconi ¢ gnhydel HG ~a [ t et r ' ide, 5
hexahydro%htﬁgF?g9gﬁﬁgg??h%?cn%??gpﬁggghy ré%ﬁ?%ﬁ%%y£§ﬂ§§§ﬁﬂ£§gy

endonet hyl endRBYAER(IE: ogRERBELEYAEREIEta@hydrophthalic anhydride,

net hyl endoneqByhenehabmakngnenbbarat yarbyhindd i o Bhdyardiye ,anhydri de, and
carbo c _.anhydri des such

2s 10 tri ol PhepEeadfgarnBadtigronents Be b iipar e T oy thalle
benzophenoneahhydatdehoxuromadianpydyicdebokydic anhydrides such as
10 trimellitic anhydride, pyromellitic anhydride, and
\/ benzophenone-tetracarboxylic dianhydride; and
polycarboxylic anhydride derivatives such as 5-(2,5-
dioxotetrahydrofuryl)—3—methyl—S-cyclohexene-l,2—dicarb—
oxylic anhydride. ' S

15 ' Typical examples of the aforementioned
photopolymerization initiator (B)_include benzoin and
alkyl ethers thereof such as benzoin, benzoin methyl
ether, benzoin ethyl ether, and benzoin isopropyl ether;
acetophendnes such as acetophenone, 2-2-dimethoxy-2-

20 phenylacetophenone, 2,2~diethoxy-2-phenylacetophenone,
1,1-dichloroacetophenone, l-hydroxycyclohexylphenylketone,
and 2-methyl-1- 4-(methylthio)phenyl -2-morpholine-propan-
l-one; anthraquinones such as 2-methylanthraquinone,
2—ethy1anthraquinoné, 2-tertiary-butylanthraquinone,

25 1-chloroahthraquinone, and 2-amy1anthraquinone; thio-
oxénthones such as 2,4-dimethylthioxanthone, 2,4-diethyl-
thioxanthone, 2-chlorothioxanthone, and 2,4-diisopropyl-
thioxanthone; ketals such as acetophendne dimethylketal
and benzyl dimethylketal; ' and benzophenones such as

36 benzophenone or xanthones. The photopblymerization
initiator {B) can be used in combination with one or more
well-known conventional photopolymerization accelerators
of benzoic acid type and tertiary amine type.  The amount

~ of the photopolymerization initiator (B) to be used

35 suitably falls in the range of 0.2 to 30 parts by weight,
preferably 2 to 20 parts by weight, based on 100 parts by
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carboxylic anhydride derivatives such as 5-(2, 5-
gz;Zptetrahydrofuryl) 3- et hyl - 3-cycl ohexene- 1, 2-di carb- oxylic, anhytri de.
15 7 » Typi cal exanples of the aforenentioned photopolyner|zat|on
initiator (B) include benzoin and al kyl ethers thereof such as-benzoin, - ;
benzoin methyl ether, benzoin ethyl eBkher, and béenzoin i sopropyd - eLher; e
acet ophenones such as acet ophenone, 2-2- dlnethoxy 2- 20
phenyl acet ophenone, 2, 2-di et hoxy- 2- phenyl acet ophenone,

1, I-dlchlor@@£§ﬁ9pg§ngﬁg résgxd(g§ycyclohexylphenylketone and 2-nethyl -1
4- (met hyl t hi o) phenyl - 2- oy phal i ne- n- 1-o0ne; ant hraqui nones such as

2- met hyl ant hr aqui none, #8- EPﬁypéﬁPﬁP q&EﬁoW@ntZOP@ﬂtP&PVBbu@ylanthraqU|none

25 1-chl orqalmfmmnymeﬁEzaamd doAdykanhhadgw agnerghiiie- solahhoran such as
2, 4-di et hyI gx&mt h di_ et hyl

e, .2.4-di -t hi gxant hone chl qr ot hi oxant hone,
A LI Ty SR bR L e RTR S s
d|nethyﬂkenmmnemmk$ennvludenwah9rkaoaublanmobememphéﬂeﬂesssumhaas 30

benzophenong_ ﬁ§d¥@§§@9 §.acr;@gtghogoH?P¥E§gk%g%gnven HaQ%Or (B) can be

used in combi nation wth one or nolfe we onal
phot opol yma¥T¥HRY bpy BEe biepReor 3Cb¥ 19EAzBPEPRELdnEy pBeih@xyéetiray ani ne

type.  Theghplehe oéma@lerﬁmahwemzabwpm btthgetl%e( Ehybglbe used 35
suitably falls jn éhe range i & 08 Hlags g' pre erably 2to
20 parts bya%&ﬁtﬁﬁ gﬁ bhy ieBepgiys (34 %@Pghg Nrddpethydin’ (A). As
t he d|Hunnta¢ﬁ§1m®maepmménebbymolaaphpnam®u¢UEN|nahhmemn@Qﬁmnn@@dh@wlan
organi c SO'W§E§l£ﬁqhe N,N- dlmethylamlnoethyl acrylate, N,N- d1methy1—
amlnopropyl acrylate and melam;ne acrylate, and -
methacrylates corresponding to the acrylates enumerated
above; nnd water-insoluble monomers (C-2) such as

15 diethylene glycol diacrylate,'triethylene-glyeol
diacrylate, propylene glycol diacrylate, dipropylene
glycol diacrylate, tripropylene glycol diacrylate,
polypropylene glycol diacrylate, phenoxyethyl acrylate,
tetrahydrofurfuryl acrylate, cyclohexyl acryiate,_

20 trimethylol propane diacrylate trihethylol propane _
triacrylate, glycer1nd1g1y01dyl ether dlacrylate glycerin
triglycidyl ether triacrylate, pentaerythrltol tri-
acrylate, pentaerythritol tetraacrylate, dlpentaerythritol
prentaacrylate, dipentaerytihritol heXaacrylate isoborneolyl ./ |

25 acrylate, cyclopentadiene mono- or dl-acrylate
methacrylates correspondlng to the acrylates enumerated
above, and mono-, di-, tri-, and higher polyesters of
polybasic acids with hydroxyalkyl(meth)acrylafes.

Examples'of organic solvents (C-3) include

30 ketones such as methylethyl ketone and cyclohexanone;
aromatic hydrocarbons such as toluene and xylene;
cellosolves such as celloselve itself and butyl celldselve;
carbitols such as carbitol, butyl carbitol; and acetic
esters such as ethyl acetate, butyl acetate, cellosolve

35 acetate, butyl celldsqlve acetate, carbitol acetate, and

butyl carbitol acetate.
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be used. Typi cal exanpl es of photopol yneri zabl e 5 nononers incl ude

materjsoluble mononmers (C-1) such as 2-hydroxyethyl acrylate,
2¢ hydroxypriopyl acrylate, N-vinylpyrrolidone, acryloyl norpholi ne,

nethQéytetra- et hyl ene gl ycol acrylate, methoxypol yethyl ene gl ycol

acryl ate, polyethylene glycol diacrylate, N N-dinethyl 10 acrylamde,-

N net hyl ol acryl am de, N,N—dinethylaninopropyl acryl am de,

N, N- di.mret hyl ami noet hyl acryl ate, N, N-di net hyl- am nopr.opyl acrylate, ‘and
mel am ne acryl ate, and nethacrylates corresponding to the acryl ates
enurrer at ed above; and Theedilnestsbl(€)menvmerated aboyeciares us®d di et hyl ene

gl ycol | dlt aCf&h%hSr l%ﬁh@tl?yb@'nlg.ng|t)‘1%0|flo(i'¥n36rf%’Eahﬁxtﬂl&%pﬂfe:%%ogld&g(ﬂ{ore | at

i acryl at e, epe col diacrylate tripropyleng col. diacryl ate,
polypropylené 8 géFaE QghéﬁéFé ph SX?@PHFI erg%ﬁtg PARSE ur f ur yl
acryl ate, Scyubeuesyhtabnyliaalszantmheetbybeloﬁropame gdioac palradse by

tri met hyl ol gl-y.c y | | at e,
gl ycerin trlg{eggﬂgylEJ 8&¥%§&a50 lt%étg g ?k ghkfﬁéﬁ tr?*é%%quhte
pent aeryt hri 18P PértaabeW§ﬂghtdpﬁeﬁh&eﬁ?ﬁhﬂlﬂéD -pent aacryl at e,

di pentaerythritol hexagehl, ke Wwaelerasalinh e Rodohneral(@~15Y G @iHeadi ene
nono- or di-acryl ate, nethacry ates caorresponding to the acryl at es

enumer at ed aﬁé$§r'&ﬁ8°ﬁﬂhae mgpomer; (€~ zénérﬁ|§ﬁ§F 56y &b PUXHOSSyQfhasi ¢
acids wib hadmﬂa&;kthérratfb):aﬁ\énltabn&d E)earml €3)Qf rehgatingsahneents (C- 3)

I nclude 30 k es_su | et h ket Iohex aromatic
hydrocarbonssgggﬁcgé %8F§§ﬁ %y 854 3ggﬂ&§é éﬁﬁhaggpcellosolve
itself and bmmpartehgoPbbtepoéxmbra@bbléu@w uvomaﬁbﬁt@bmn&ﬁ%ﬂlqnytntoI,
and acetic eghgr §o?ushla%yeurylthacg%haceau%p%%qtt%ﬂ ieldnesol ve 35

acet at e, buty osol ve~acetate, "carhitol acetate, and
_ kallne agueous solution improves in proportlon as the

15 ratio of the water-soluble monomer (C-1) incorporated
increases. If it-is used in an extremely large amount,
however, the completely cured resist materiai is deprived
of its waterproofnéss. Thus, the additional use of the
water-insoluble (C-2) can be beneficial. If the amount

20 of the water-insoluble monomer (C-2) to be additionally
used is too large, however, the composition produced
becomes only sparingly soluble in the alkaline aqueous
solution, and therefore it is pfeferred that not more

- than 100% by weight based on the amount of the resin (3)

25 of water-insoluble monomer (C-2) be used. Particularly,
ample use of a hydrophilic monomer brings about a
satisfactory effect at no sacrifice of the properties
described afterwards. _

The organic solvent (C-~3) is used for the

30 purpose of dissolving and diluting the resin'(A),
allowing the resin to be applied in the form of a liquid,
and enabling the applied layer of the liquid to form a
film on drying.

The thermosetting component (D) of the present

35 composition is an epoxy compound with two or more epoxy
groups in the molecular unit thereof such as, for



._1- carbitol acetate. 7 The diluents (C) enunerated above are used

dQ fler singly or inthe formof a m xture of two or nore individual .
di | uents. The anount of the diluent to be 5.used suitably falls in the
range of 30 to 300 parts by weight, preferably 50 to 200-parts by meigh(g
based on 100 parts by weight of -the resin (A). Here, the water-soluble ==
mononer (C-1) and the water-insoluble ®ononer (C2) are used for the
purpose of 10 diluting the aforenentioned resin (A, rendering the produced
conposition nore easily applicable, and inparting photopol ynerizability

upon the ceXpBBLEroft. PTEcPEENGRi A £YPSf epexYpare®dded & dtFosihanal iF t he
al kal i ne agyipeuspsRYUresini, MR BYeS-phenkil0BoRlyipan edoxya-ei,atd 0 of the
wat er - sol ubl e _mpnoner gg—%&gincorgprated i ncreases. | f i%ﬁis used in an
extrenel y PAPPRIGABYREL K h5XBFe PPOFKe tE5HDY e e SF BRI TS WWR%ri al i s
deprivesl oépoxy wesénpr aoNnglycidyIhtypet epoxydireisiml arsarof the

wat er -i nso =2 n be lsei al . s | f :ﬁg% of the

wat er - i nso%ﬁg%gc%ﬁo%gﬁasgpgfgt g%%éﬁéddi 'Erlht%rlfalclb&%use ltlné“a&go | ar ge,
however, tPRtienpdiyt ipRipAgdacddtiensddy anspaddadmeymt,sdatle in the

al kal i ne agHenroeisAl BEi PBaction!, herehr @poiky Tukifle prdted didh nore t han
100% by melght based on.the_anmount of the resin (A) .25 qf water-insoluble
monorer ((@%) FRr eXamPlep,ap; apine gompoyingd. ap dmidazadephilic nononer
bri ngsi@botdbmposnd shaghatgrabirgc amabnians salitf,i @@ af nidthyliolperties

descri bed ééégéwgggéaining compound. When the composition is
applied in a layer and the applied layer is then heated, U/
the polymerization of the photosetting component is
promoted and the copolymerization of the two components
15 are facilitated so that the consequently produced resist
coating acquires improvements in various properties such
as resistance to heat, resistance to solvents, resistance
to acids, resistance to plating, adhesiveness, electric
properties, and hardness. The composition proves
20 particularly useful for the formation of a solder resist.
The photosetting liquid_resist ink composition
of this invention as described above may further
incorporate therein, as occasion demands, conventional
fillers such as barium sulfate, siliconoxide, talc, clay, _
25 or calcium carbonate, conventional coloring pigments such /
" as phthalocyanine blue, phthalocyanine green, titanium
dioxide, or carbon black, a defoaming agent, an
adhesiveness~imparting agent, a levelling agent, or other
additives, or a conventional polyherization inhibitor
30 such as hydroquinone, hydroguinone monoethyl ether,
pyrogallol, tertiary butyl catechol, or phenothiazine.
A resist coating can be formed by applying a
liguid resist ink composition of this invention on the
entire surface of a printed-circuit substrate by the
35 screen printing method, the roll coating method, or the
curtain coating method, exposing the substrate to



&

The organic solvent (C3) is used for the 30 purpose of dissolving and :
diluting the resin (A), allowing the resin to be applied in the form of '-

l¢quid, and enabling the applied. ayer of the liquid to forma filmon
drylngy The thernosetting conponent (D) of the present 35 conposition is an
epoxy conpoeund with two or nore epoxy groups in the nolecular unit thereof
such as, for 8 exanpl e, a bis-phenol & type epoxy resin, a bis-phenol F
type epoxy resin, a bis-phenol S type epoxy resin, a phenol-novol ak type
epoxy resin, a cresol novol ak type 5 epoxy resin, a Nglycidyl type epoxy
-resin, or anaetieytédcenygpgyepadyatieonntherdbyscapingnehe negesphairgnal |y

i ncl ude Aol L h PPk hr 0P Mmkha2PUEh) vik PHATEhEIPoBEaT BAEL 83: 4 AN SDoxy

curing pro azol e 10
conpound, a.%pﬁdh@@a%?yaﬁnﬁhtbnﬂsd#1Ut€raékﬁétﬁ§légugﬂﬁépseéﬁtapnhng

conpound.s  Wen the C@ﬁaoaféfeﬁehﬁlaﬁaaleﬂermo§e£a135 aBfipbRen&PRb)ed
| ayer is then heated, the_p zatlon of the photoSettin nponent i s

pr onot ed ewmp?ﬁeb%o%@F§ﬁ%?|Yé¥Foﬁ EfpPﬂE°§ﬁBtéBﬁpBﬁ§ﬁPscfﬁpgﬁétP88|FPtated
so that the adwvangeecof| gcpualluaed tharabfrcoat Hogewegyi s¢Acenphevenents in

vari ous pr Oprﬂ:tt{:féssgg hg%éﬁsgét i\E%ﬁlé Eil}lgﬁgsgl s&gnggsEgegtg&vent S,

resi stance to ac rveness
properties, wintl & savaiting a¢heabonpplicabn0prgnes Q@rpultlb&hakhylﬁsefu

Lgr 22?t$§L”?§'@@s?faﬁléofdfrtﬁést§8 cdhifoRBALESEb! baImlikay! d resist ink
P immediately before actual use. Further, the

Y aforementioned filler, colouring pigment, etc may be
incorporated in the thermosetting component by being
mixed with a solution of the thermosetting component in

15 an organic solvent. The amount of the thermosetting _
component to be used generally falls in the range of 10
to 150 parts by weight, preferably 30 to 50 parts by
weight, based on 100 parts by weight of the photosetting
resin composition. The aforementioned epoxy curing

20 promoter, if present, is used in an amount of 1 to 20
parts by weight, based on 100 parts by weight of the
thermosetting component (epoxy compound).

Resist ink compositions of the present
invention can produce a resist coating which excels in

25 photosetting property, adhesiveness, resistance to heat,
resistance to solvents, resistance to acids, and
resistance to plating. Moreover since they are

" developable with a dilute alkaline aqueocus sdlution, the

_ use in this step of organic solvents is avoided, in '

30 contrast to conventional'liquid resists and, therefore,
the problems of pollution which orgénic solvents entail
are avoided. As is clear from the examples below, the
thermosetting component-containing ink composition of the
present invention which is developable with a dilute.

- 35 ‘alkaline aqueous solution can be used not only in the



eti on denmands, conventional fillers such as bariumsulfate, , -~ * ,

N+¥conoxi de, talc, clay, 25 or calciumcarbonate, conventional coloring
pi gnénts such as phthal ocyani ne blue, phthal ocyani ne green, titanium '1}
di oxi de, or carbon bl ack, a def oam ng agent, an adhesiveness-inmparting =
agent, a levelling agent, or other addifg ves,. or a conventi onal
pol ymeri zation inhibitor 30 such as hydroqui none, hydroqui nhone nonoet hyl
ether, pyrogallol, tertiary butyl catechol, or phenothiazine. A resist
coati ng carfdmm faff retchiyngppyisy but i also iestisé fokmcoppsesidepn of this

i nvention . ' r ' - Ci it sirate.hy the 35
screen pri (r%%én%gge?ng:%%‘;dfd{%eéro I%o%‘?%%@&nlg?%%dée% ‘f’ﬁggchéggi ﬁgcoat‘i ng

met hod, ex@slifganel ki bneerrorated n athe verededueeqgy rdlderon t hereby
curing tshe RAGARSAISaPHd £dan&Pd wh Bel &kssp! ¥ih neufbﬁgugfesaeﬁeg,part of the
applied layer with a dllq{e al kal i ne. agueous sol uti on: . The :
af o enent | SHBPRIVANRRS: MFRER DO IR LT H75R, Dok B hFEANEReto

phot oset t i mplveRits cogmistamre ito gollainieg pfarndtebéctBict peopattiestovever,
since the mxture so | S 41 t ol RURY | |

awai ting actual appl iﬂi(:.a nliBg%éonO% f&f‘#&l%"%ﬁéﬁaﬁ%ﬁgﬁ é?‘g&é{éé ?%%%i or the
two conpondifxs the tmuming Py ritheliconpgs beione afttaisuieventient her, the

af oremgnt | GoRA Jdd |1808w el St &) Gn i QUL tv?é?&tfﬁﬁh ¢, ine@iapLrated in the

t her nosetti ng conponent q¥ bei ng m xed with a solution of the thernosetting
conponent Pfessure mercury vapour lamps, high-pressure mercury

vapour lamps, ultrahigh-pressure mercury vapour lamps, o/

xenon lamps, and metal halide lamps. - Also, a laser beam
may be used as the source of activated energy radiation
15 during the exposure. _
' The invention is illustrated by the Examples
which follow: '

Example 1

The product of the reaction of (i) 1 equivalent

20 weight of a cresol-novolak type epoxy resin having an
epoxy equivalent weight of 217 and possessing an average
of 7_phenol ring residues and epoxy groups per molecule
thereof with (ii) 1.05 equivalent weight of acrylic acid,
was caused to react with 0.67 equivalent weight of _

25 tetrahydrophthalic anhydfide, by the conventional method,
with phenoxyethyl acrylate as a solvent. The product of
this reaction was a viscous liquid cbntaining-35 parts by
weight of phenoxyethyl acrylate. As a mixture, it
showed an acid value 6f 63.4 mg KOH/g. Hereinafter,

30 this product will be referred to for convenience as
"resin (A-1)".



-

& .
15 an organi ¢ sol vent .

used generally falls in the range of 10 to 150 parts by weight, preferabl
resin conp05|t|0n . The aforenenti oned epoxy curing 20 pronoter, if = -

30 to 50 parts by weight,

preseMt,

IS

.used in an anount-of 1 to 20 parts by wei ght, based on 100

parts by weight of the thernosetting conpanent (epoxy conpound). Resi st

conpositions of the present

excels in 25 photosetting property, adhesiveness, resistance to heat,
resi stance to solvents, resistance Canmponelst €nd resistance to plating.
Moreover since they are devel opable with a dilute al kaline aqueous

the use in this step of organic solvents is avoided, in 30
contrast to &RfAht(AH |iquid resists and, theref @, PaFes hyoyerghbs
pol | ution wmzuu WA etnal ity etg ai | are avoided.is5 As iswclear fromthe

ett| g conponent - cont ai ni i nk cpnposition of
fﬁ%}’eﬁﬂ%ﬁﬁ eveI opable with a di#]g?e 35 al kal i ne

sol uti on,

exanpl es

the present

aqueous soIumﬂﬁenzyiﬁzrnﬂnhyluﬁmIﬂﬁ@olm t he

but al so

in

wi-th heat is

Y

15

20

25

i nvention can produce a resist coating which

The anmount of the thernosetting conponent to be

based .on 100 parts by wei ght of the photosettind

i nk

10 fbeon of €etching resist

ty fe S ﬁggh t an aftercuring step
ﬁcﬂ ILTB;,P ﬂgﬁélf pré(}gedyr Solder 5 resists

can be fornmed wh) exce |n curlng property, adhe5|veness hardness

resi stance t ®adam swfatence to sol vents, resistam® to pl'ating, and

electr|cumwn?ﬂﬁhaxbcﬁaﬁﬂﬁéégkéénIight'sources usabl @, mdvantwmgeousl y

Total of component (a) 85 parts by weight
* registered Trade Mark

Component (b)
Trimethylol propane triglycidyl ether 15 parts by weight

The component (a) above was kneaded in a test
roll (roll mill)'to prepare an ink. Then, the ink of
this component (a) was mixed with the aforementioned
component (b). The resulting mixture was applied with a

. curtain coater (made by Hiyama Manufacturing Co., Ltd.)

on the entire surface of a copper-plated laminate
consisting of a copper foil 35 um in thickness and a
glass epoxy substrate, and also on a printed circuit
having a defined pattern formed thereon in advance by
etching, to prepare test pieces.

Hereinafter, the test piece obtained by coating
the copper4p1ated_1aminate will be referred to briefly as
Test piece No. 1-E and the test piece obtained by coating
the printed circuit as Test piece No. 1-S.



for the curing of the conpositions of this invention 10 include | ow

pr ure nercury vapour |anps, nmedium pressure nmercury vapour | anps,

hi pressure nercury-vapour |anps, ultrahigh-pressure nmercury vapour

| ahps, xenon | anps, and netal halide |anps. Al so, a | aser beanmrmay be uSed
as the source of activated energy radiation 15 dhrlng t he exposure. The
invention is illustrated by the Exanpl®3 which follow Exanple 1 The
product of the reaction of (i) 1 equivalent 20 wei ght of a cresol -novol ak
type epoxy resin having an epoxy equival ent weight of 217 and possessing an

average of 7 phenol ring residues groups per nol ecul e thereof
with (ii) 1.05 equival ent wei ght of acrylic acid, was caused to react with
0. 67 equival ent wei ght of 25 ahydr o h | i c anhydride, by the
conventional nethod, with phenox&gﬁﬁ%¥‘ te as a solvent. The product

of this reaction was a viscous |iquid contalnlng 35 parts by wei ght of

pgfvnoxyet Eggsgﬁr hah§. As a mixture, it showed ap }@ ?Jy’%véj’if 3. 4 ny

g rei nafter,; 30 this product will be referr iUeni ence
as "resPn NAVIRYl pyYrred$deset (a) Resin (A1) 15
40 parts bTrﬂﬁéﬁﬁ&laiHﬁébﬁéhétE!ha%&&ib%hﬁ 10 n 15 S
Benzyl di eth E .5 I-Benzyl 2-met hyl i m dazol e
1.0 "Nbdaf?oﬁF Y@|@9§PFPﬁgla§8ﬁt produced :
2,4-Diethyl thioxanthone 1.5 "
- 2=-Phenyl-4-methyl-5-hydroxymethyl
10 imidazole 1.0 " S
Phthalocyanine green 0.5 » e
"Modaflow"* : - ' 1.0 "
Calcium carbonate 24 "
15 Total of component (a) 85 parts by weight
* registered Trade Mark
Component (b)
Ep1kote*828 (epoxy resin made by o
Shell 0il) _ 7 parts by weight
20 Glycerin d1g1y01dy1 ether 8 "
' Total of component (b) ' 15 parts by weight U

* registered Trade Mark

Test pieces were prepared by following the
25 procedure of Example 1, except that the components
indicated above were used instead.  The test pieces will
be referred to as Test piece No. 2-E and No. 2-§S,
respectlvely |



-

by Monsant o Chem cal of the USA) 1.0 Bariumsul fate

26 10, Pht’hal ocyani ne green . 0.5 Total of conponent Y.
89 parts by wei ght * registered Trade Mar k Conponent (b) 15 TrlnethyK§§§> '
propane trlglyc1dyl ether 15 parts by weight The conponent (a) above

knead® in a test roll (roll mll) to prepare an ink. Then, the ink of
this conponent (a) was mixed with the afggenmentioned conponent (b). The
resulting mxture was applied with a 20 curtain coater (nmade by H yanma
Manuf acturing Co., Ltd.) on the entire surface of a copper-plated |am nate
‘consi sting of a copper foil 35 [err] Exandlieclgness and a gl ass. epoxy
substrate, and also on a printed circuit having a defined pattern fornmed

t hereon in advance by 25 etching, to prepare test pieces. Hereinafter, the
test piece obtained by Theabnegudte afoddr Yheairehdtimmaaite Wigquinaesiter r ed
to briefly agelgnit er%epﬁﬁnok%u%ﬂaiémwfétegyﬁserégiﬂxﬁlﬂmw &pating the

printed circuit "as Test piece | e 2 Conponent (a) Resin
(A1) 5 epoxy equivalent weightjqf, 178 EWqNQQﬁﬁ?3§NﬂSHQHHaﬁﬁﬁ?&ﬁ|done
15 Trinet hyl olf pr.epphenyl adny desidues ancﬂ%p%n@t Ritoui igE e e Isufl e
2.0 2,4-Dieth er%hkoﬁﬁQEPOQS) 0.95 equlvaleﬁ% weight of acrylic acid,
. was caused to react with 0.78 equivalent weight of
. hexahydrophthalic anhydride, by the conventional method,
10 with diethylene glycol acrylate as a solvent. The
(N product of this reaction was a viscous liquid containing
35 parts by weight of diethylene glycol diacrylate. As
a mixture,; it showed an acid value of 72.8 mg KOH/g. It

will be referred to briefly as "resin (A-2)".

15 ' Component (a)
Resin (A-2) 40 parts by weight
2-Hydroxypropyl acrylate 10 ".
Pentaerythritol triacrylate 10 n
2-Ethyl anthraquinone 2.0 "
20 2-pimethylaminoethyl benzoate 1.5 "
_ "AC-300" (defoaming agent produced
N by Kyoeisha Yushi K.K.) 1.0 o
' Phthalocyanine green . 0.5 "
"
25 Talc 20
Total of component (a)' -~ 85 parts by weight

Component (b) .
"Epikote"* 828 15 parts by weight
* registered Trade Mark

30 An ink was prepared by kneading . the component
(a) shown above in a test roll (roll mill). Then, the
component (a) and the component (b) was mixed. The



2- Phenyl - 4- net hyl - 5- hydroxynet hyl 10 i m dazol e

1. 0_Rht hal ocyani ne green 0.5 "Modafl ow'* , T
1. '[;:ci um car bonat e 24 15 , Total of component.
a 85 parts by weight * reglstered Trade Mar k Cbnponent (bY‘v
Epi kot e*828 (epoxy resin made by Shell Q1)

parts by weight 20 Gycerin dlegC|dyh et her 8 Total of
component (b) 15 parts by melght * registered Trade Mark Test
pi eces were prepared by followi ng the 25 procedure of Exanple 1, except
that the CQ@MM@ iﬂd&tﬁﬁi@dva’ﬂ)%l/ﬂ& wwhé rgéﬁééln pnT:li\elﬁqst pi eces
w | | berefer =] ﬁbTest lp|es l\g Ef Sjr{\‘?mg J8¥
Exanpl e 3 Tife hpro&tﬂ: 5t e(’?‘-) 19, SHREAGE FE A clo%%?ﬁ'v% 2ht ?’@H‘a a
phenol - noveingk alygse cgpex prrigeied einfowi tarhdy pp)xg stated| patteenght of 178
and posges Fished KAV t%ﬁﬁr&%r"hﬁa%m’ €4 P dietdUes ac;%ge&éy group per

nol ecul e t her eof mnth (i1) 95 equi val ent mel | ¢ aci d, was

caused to M@ESE kast PisfesHiAd QﬁﬁiﬁﬁeQﬁt%e&%Hpﬂ$5ph%ﬁ%?|E°anhydr|de

by the congelt andINoEtIE], Adspedtiveliys hyl ene gl ycol acrylate as a

sol vent. The product of this reaction was a viscous |iquid containing
Example 4

The product of the reaction of (i) 1 equivalent

10 weight of a cresol novolak type epoxy resin having an A\
epoxy eQuivalent weight of 217 and possessing an average
of 7 phenol ring residues and epoxy group with (ii) 1.05
equivalent weight of acrylic acid, was caused to react
with 0.95 equivalent weight of tetrahydrophthalic

15 anhydride by the conventional method. The product of
the reaction was diluted with cellosolve acetate to an
involatile content of 70%. The diluted product will be
referred to as "resin (A-3)".

Component (a)

20 Resin (A-3) 50 parts by weight
Trimethylol propane triacrylate 4 L
Pentaerythritol triacrylate ' 4 "
2-Ethyl anthraquinone 3 "
2-Dimethylaminoethyl benzoate 2 "

25 2-Phenyl-4-benzyl-5-hydroxymethyl

imidazole 0.5 "
"AC-300" . 1.0 "
Phthalocyanine green 0.5 "

30

Calcium carbonate : 10 "

Total of component (a) _ 75 parts by weight.



E. .

35 parts by weight of diethylene glycol diacrylate. As a mxture, it -
showed -an aci d.val ue of 72.8 ng KOH g. It will be referred to briefly o
‘resin (A-2)". 15 ‘ - Conmponent (a) Resin (A-2) €§;§7
40 parts by weight .2--Hydroxypropyl acrylate - 10

Pentaérythritob triacrylate = 10 2- Et hyl anthraqui none

2.0 20 2-Dinethylam noethyl benzoate 15 1.5 "AC 300" (defoam ng
agent produced by Kyoei sha Yushi K K.) : 1. 0 Pht hal ocyani ne
green 0.5 25 Talc : _

20 Total of conponent (a) Comp@Bemptar (Is) by wei ght Conponent (b)

"Epi kote"* 828 _ 15 parts by weight * registered
Trade Mark 30 An i nk was prepared by kneadi ng the conponent (a)

shown above '|BPicken'* (BXA-15b4 | bhstPhenol Then, the conmponent (a) and the
conponent (t§ t¥Re BB reghe made PY¥esy|ting nmixture was applied by the
screen pr nth3y FARRRY K theCkeRiTalgurfBCe of a CBBpB?FﬁfaggdwFéﬁp ate,
and al so on Brimethelblipropandavr iglychdyl edtpattera 5 forwed by etching

i n advance t e t Ll eces. These test pieces,will bg referred to as
Test piece l@?%%ﬁ% {%étgé% respectively. Exarrplse 4 The product of the
reaction of Ga)ciumgaxkorazie 5 "

10 Total of component (b) 25 parts by weight
.* registered Trade Mark

The components (a) énd (b) indicated above were
separately kneaded in a test roll (roll mill) to prepare-
inks.

15 ' Then the component (a) and the cbmponent (b)
were mixed. The resulting mixture was applied by the
screen printing method on the entire surface of a copper-
plated laminate and also on a printed circuit substrate
having a defined pattern formed thereon by etching in

20 advance and then dried in a hot-air circulation type
drier oven at 70°C for 30 minutes to produce test pieces.
The test piece produced by applying the ink on the
copper-plated laminate will be referred to as "Test piece
4-E" and the test piece produced by applying the ink on

25 the printed circuit having the stated pattern formed by
etching in advance as "Test piece 4-S".

Example 5
Component (a)

Resin (A-3) ' 50 parts by weight

30 "“Aronics M=-5400" (acryl monomer made
" by Toa Gosei Chemical Industry Co Ltd 3 "

Tetramethylol methane tetraacrylate 2.5 "



wei ght of a cresol novol ak typé epoxy resin having an epoxy equival ent

tht of 217 and possessing an average of 7 phenol ring residues and epoxy
grougswi th (ii) 1.05 equivalent weight of acrylic acid, was caused to react ,
wi th 0.95 equival ent weight of tetrahydrophthalic 15 anhydride’ by the L;' '
conventional nethod. The product of thg reaction was diluted with i
cel l osolve acetate to an involatile content of 70% The dil uted product
will be referred to as "resin (A-3)". Conponent (a) 20 Resin (A-3)

50 parts by Bemizglin Tsoptidpsloletpieapane triacrylate 3 parts My weight
Pentaerythrital tri.agryl N 4 2- Et hyl hr aquj none
SRR RS, dpiaazole £

3 2-Di net hylram néet 2 25 -
2- Phenyl - 4- B8€zpI003- hydr.oxynet hyl i m dazol e 1.0 " :
0.5 "AC- 300phthalocyanine green 1.0 0.5 Pht hal ocyani ne green
0.5 30 Calciun1cargbnate ' . 10 Total of conponent (a)
75 parts by T@dFght 15 Conponent (b) "Epiclon"* B®- 1514 ‘bi s- phenol S
type epoxy resin made by 5 Dal-N ppon I'nk & Chemcals, Tnc. 10
parts by wei ght Totaft kM @domporrarte (a)i gl yci dyl et hay park<£aby os@iget

acetate 6 Cal ci um car bonat e

Component (b)

10 "Eikote" 1001 ' . 15 parts by weight

Glycerin diglycidyl ether 5 " &
- Butyl cellosolve : - 6 "
Talc - : _ -4 "
15 Total of component (b) 30 parts by weight

_ Inks were prepared and test pieces were.
produced by following the procedure of Example 4, except
that the_compohents indiéated above were used instéad.
The test pieces thus obtained will be referred to as

20 "Test piece No. 5-E and 5-S", respectively.

Example 6

Component (a)

Resin (A-3) 45 parts by weight
"M-310" (acryl monomer made by Toa

25 Gosei Chemical Industry Co Ltd) 3 "
"M-5400 (acryl monomer made by Toa
Gosei Chemical Industry Co Ltd) 3 n
Benzoin isopropyl ' 3 "
2-Dimethylaminoethyl benzoate 1.5 "

30 2-Phenyl imidazole - ' 1.0 "

"AC-300" 1.0 0w



10 Total of conponent (b) 25 parts by weight ** -
regi stered Trade Mark The conponents (a) and (b) indicated above were N
separately kneaded in a test roll.(roll mll) to prepare inks. 15 Cizb
Then T he conponent (a)- and the conponent (b) were m xed. The resulting
' n1xtu>€ was -apptied by the screen printing nethod on the entire surface of
" a copper- plated |am nate and also on a pkinted circuit substrate having a.
defined pattern formed thereon by etching in 20 advance and then dried in a
hot-air circula % ? tége drier oven at [err] for 30 nute% to produ t est
pi eces. The tBRENB1BEE2PLBELIEGSBY appl yi ng_ the i nk®nA PRE Eogﬁ Wepedted

| am nat e mﬁllcéblosbbveedcebaae "Test piece 4-E' and 7he test piece

roduced b k on 25 the printed circu havi ng the stated
Bat tern fo%/maggt\xzh‘gfgg Jﬁ]ggt?n advance acp" Test m ece EBQ" Fygrml e 5
Conponent (a) Resi n % 50 arts by wei ght 30
"Aroni cs M 5400" 39 L ﬁﬁnSﬁEP°ﬁﬁB§ 6§)Toa Gosei Chéﬁ\EéFtFnHNsFP}g Ltd

3 Tetranet hyl ol nethane tetraacrylate 2.5 16 Benzoin.isopropyl ether
3 parts by weight 1-Benzyl-2- nethyl azo ke 1.0 "AC 300"
1.0 5 Phthal ocyani ne green nent (b} 5 15 ¢
10 _
"Epikote"* 828 ' 10 parts by weight
Trimethylolpropane triglycidyl ether 4 "
: 10 Barium sulfate = 6 "
-
Total of component (b) : 20 parts by weight
* registefed Trade Mark |
Inks were prepared and test piecés were
15 produced by following the procedure of Example 4, except
that the components indicated above were used instead.
The test pieces so produced will be referred to as "Test
‘piece 6-E" and "Test piece 6-S", respectively.
Example 7
20 Component (a)
k/i .
Resin (A-3) _ _ 50 parts by weight
Cellosolve acetate 10 "
Benzyl diethyl ketal : 3.0 "
2-Ethyl-4~methyl imidazole : 0.5 "
25 M"AC-300" 1.0 "
' Phthalocyanine green 0.5 "
Talc . 20 -oom

Total of component (a) | 85 parts by weight



of conponent (a) 70 parts by wei ght Conponent (b) 10

e" 1001 15 parts by weight Aycerifi :+ -,
i dyl ether : 5 " Butyl cell.osol ve N
4 15 Total of *conponent™;

30 'parts by weight I were prepared and test pieces\z

were produced by followi ng the procedure of Exanple 4, except that the
conponent s i ndi cated above were used instead., The test pieces thus obtained
will be referred to as 20 "Test pFeERORBNES(®) and 5-S', respectively.
Exanpl e 6 Conponent (a) Resin (A-3) ' 45 parts by
wei ght "M 34Q". v oner nade by Toa 25 Gosei Lcal | Ly Co

Lt d) Jé?1%§£§45ﬁgg.(acryl mononer nade by To%°g§§gkgc%¥n9%§%thdustry
Co Ltd) g Trimethyl glprepane sbpigpyFidyl ether 5 " 3 .
2- D net hyl am noet hyl Dbenzoate 175 30, Z-Phnenyl 1 m dazol e

1.0 "AC 300" Total of component (b) 1.0 15 partBt Byl eevanitne
green : wei ght Cel | osol ve acetate

. 0,5 parts b
7 Barium sul f af Fegistered TPade Mark 15 Total of component (a)
80 parts by weight

Inks were prepared and test pieces were
produced by following the procedure of Example 4, except
10 that the components indicated above were used instead.
The test pieces will be referred to as "Test piece No. \J
7-E and No. 7-S", respectively.

COmgarative Experiméht 1

"NK ester EA-800" (bis-phenol =
15 A type epoxy acrylate resin made by '
shin Nakamura Kagaku K.K.) 40 parts by weight

Trimethylol propane triacrylate 16 "
Isobutyl methacrylate 20 "
"Darocure"* 1173 (photopolymerization
20 initiator made by Merck) 3.5 "
Barium sulfate 30 "
Phthalocyanine green . 0.5 "
_ ' \/
Total 100 parts by weight
25 * registered Trade Mark

To prepare an ink compositién for comparison,
the components indicated above were kneaded in a test
roll (roll mill) to prepare an ink.

This ink was applied by the screen printing

30 method on the entire surface of a copper-plated laminate,
and also on a printed circuit having a defined pattern
formed thereon.by etching in advance; to produce test
pieces. The test pieces will be referred to as
"Comparison 1-E" and "Comparison 1-S", respectively.



Cbnponent (b) "Epi kote"* 828 : 10 parts by wei ght

Tri met hyl bl propane triglycidyl ether 4 10 Bariumsulfate o
6 " Total of conponent (b) 20 parts by weight * regi stef@
Tradg Mark | nks were prepared and test pieces were 15 produced by follow

t he bﬁbcedure of Exanple 4, except that the conponents indicated above were

used instead. The test pieces so producd® will be referred to as "Test

pi ece 6-E" and "Test piece 6-S", respectively. Exanple 7 20

Conponent  (a) Resin (A-3) ) ) 50 parts by weight
Cel | osol ve acetate Comparative fFxperimantyidthy| ket al

3.0 2-Ethyl-4-nethyl imdazole : 0.5 25 "AC- 300"

1. 0 Pht hal ocygani kegn 5 Talc

20 Tot al of Xeazo0 E ﬁtgane acrylagg Pé&fs by melght 18 Comnponent
. ynthetic Chém

(b) "Epi kot ey ﬁggﬁf O partg a?@égggbéelght

Trlnethylolpropane |egC|dyI et her 5 Total of co onent
15 parts by NeeRemtyl rehycedrdéagrukatenrk | nks wer&%prepar8d and test

pi eces were PprgAESRyPYopel | fetRgctPraeocedure of fganple #, except

"Darocure®"* 1173 3.5 "
Talc ' 35 "
10 Phthalocyanine green 0.5 "
k/; Total 100 parts by weight
* registered Trade Mark '
Test pieces were produced by following the
15 procedure of Comparative Experiment 1, except that the
components indicated above were used for an ink
composition for control. The test pieces will be
referred to as "Comparison 2-E" and "“Comparison 2-8",
respectively.
20 ' Comparative Experiment 3
"y-90" (bis-phenol A type epoxy
W acrylate resin solid at room
tenperature made by Showa .
Highpolymer Co Ltd) 50 parts by weight
25 Dlpentaerythrltol hexaacrylate _ 5 "
carbitol acetate 40 "
Benzoin isopropyl ether _ 3.5 "
Phthalocyanlne green 0.5 "
” - " ”
30 YAC-300 1.0
Total _ - 100 parts by weight

To prepare an ink composition for comparison
the components indicated above wére kneaded in a test
roll (roll mill) to prepare an ink.



e referred to as "Test piece No. 7-E and No. 7-S", respeclivelyﬁ s
WO at i ve Experiment 1 "NK ester EA-800" (bis-phenol 15 A type epoxy
acrylate resin made by Shin Nakanura Kggaku K.K.) S * 40 parts”hy

wei ght Trimethyl ol propane triacrylate 16 Isobutyl nethacryl ate

20 "Darocure"* 1173 (photopol ynerization 20 initiator made by Mer ck)

3.5 " Barium sul f : Se 4 P, cyani ne green
th k lied y g

o & Tot al ®én, this in was applie b e Q%Péég

arts
regi st er ed Phadddavimethead prphe eptirg %%ﬁ%@%?t?%naf6@Péeﬁpalﬁ§6ﬁ the
COWponent81iamﬁtixfa&tea,Th daahileﬂy@rax kanqaﬁlﬁdtb éd @itesit IRavikgoh! %gfhhédL 0CI :
prepar e .an is.in e_screen ntin get hod on
the entireP: lgeé' b ﬁbe&%h‘?%d“?{ ?ﬁ?\ﬁ%?%e' 'aga#gﬁnoﬁréeﬁr?‘ﬂt &d
circuit hahor\:g-aarde:‘nnmdqiaimertwb@rdmierWemrabﬂ@t@hfng 8o advance, to
produce te@()n?ft‘ae%es Th-@%ééét Péc?é‘@ssé{“ﬁro%cé&f@ﬂfdbéo Egerﬁgﬂpa” son -

-E" and nmparison 1-S", res ectlvedy arative perinment 2
" XP— 4200" (@ @sndcomparisan 3 neh fECORPAFr bpe SyPY hetic Chenical 5
I ndustry Ceedsdctively. 35 parts by weight
10 Comparative Experiment 4
"zZX-673" - (novolak type epoxy W

acrylate resin solid at room
temperature made by Toto

Chemical Co Ltd) 35 parts by weight

15 "ECN 1280" (cresol-novolak type | -
epoxy resin produced by Ciba Geigy) 8 "
Dipentaerythritol hexaacrylate - 6 "

Carbitol - 30 "
2-Ethyl anthraquinone ' 3.5 "

20 "AC-300" 1.0 ®
Phthalocyanine green 0.5 o
2-Ethyl-4-methyl imidazole 1.0 "

Barium sulfate 15 "

25 Total _ ' 100 parts by weight

Test pieces were produced by following the
procedure of Comparative Experiment 3, except that the
components indicated above were used 1nstead. The test
pieces so produced will be referred to as "Comparlson

30 4-E" and “"Comparison 4-s", respectlvely

Test gxamples 1— (Photosetting property, developability,
and dryness by finger touch)-

On each of the test pieces, 1-E through 7-E
and Comparison 1-E through Comparison 4-E, obtained in
35 Examples 1-7 and Comparative Experiments 1-4, a resist



Neopentyl glycol diacrylate 20 2- Hydr oxypropyl nethacryl ate
16 "Darocure"* 1173 3.5 Talc _ 2

35 1Q_. Pht hal ocyani ne green - 0.5 Total . @)
100 parts by weight.*-registered Trade Mark Test pieces were produced by
followmng the 15 procedure of Conparative Experiment 1, except that the
conponents indi cated above were used for2an ink conposition for control.
The test pieces will be referred to as "Conparison 2-E' and " Conpari son

2-S", respectively. 20 . Conpar at i ve Experinent 3 "V-90"
(bi s-phenol RaGFSERFEAP APRYIAS: fash P Alarsivabdhashdmrana ke by
Showa Hi ghpomg@dunCefl tad)spacer 0.5 mm in thickrdsgpaid adtovddkepdd :

Di pent aer yt h acGr, . r pi.t.Ql acet.at s )
40 Benzoin i g’%‘t&%‘%%@t tcﬁ’ler?£J aHiated for a va%y%?b ﬁ]ﬁ%ealwo%%nq%ee lg’r%fh
0.5 30 "AC-foom a parallel exposure device (Modell HMW-590,Tgtade by

100 parts byopel #falhnufadtiSiHE ) Hiddy QYR |} TfHot B i the
conponent s i ndi cated above were kneaded in a test roll (roll mll) to

prepare an i REOPertyy Thdie masdist,paterapfiildy Rftek ngpFured by

the exposure, was developed with an aqueous 1% sodium
carbonate solution as a'developer to test for

10 developability. The_resulté are collectively shown in
Table 1. |

U ' In the case of the test pieces from the

comparative experiments, since they were not developable
with an alkaline aqueous solution, they were developed

15 with "Eterna IR" (modified 1,1,1-trichloroethane made by
Asahi Chemical Industry Co Ltd).
_ The test pieces produced in Examples 4-7 and
Comparative Experiments 3-4 were tested for dryness with
a finger tip. On each of these test pieces, a resist

20 film was attached fast directly, irradiated for a varying

 time with the light, and tested for photosetting property

and developability. The results are also shown in Table
1.



e
aavance
30 mi nutes.

} ng nethod on the entire surface of a copper-plated Iam nat e,
3 printed circuit having a defined 5 pattern forned by etchipg in® -

and then dried in a hot-air circulation type drier oven at 7OCfor
The test pieces so prodagéd will be referred to as

"Conpari son 3-E" and "Conparisoen 3-S", respectively. 10 ™~
Conparative Experinent 4 "ZX-673" (novol ak type epoxy acrylate reS|n solid
at room tenperature nade by Toto Chem cal Co Ltd) : 35
parts by wei ght ‘15 "ECN 1280" (cresol novolak type epoxy resin produced
by C ba Ceigy) pept-aet ythrt+t-ot——hexaacrytate 6 Gal' bi t ol _
30 2-Et hyl anthraqu ﬁbme 3.5 pO. "AC 300" _
1.0 Pht hal ocyanijne pregsd ¥ X <« Q9 O (05 2 EtHyl24-nRt h@l |:5'r15dazol e
1.0 Bariumsulfgte | v 15 p5 Tot al R
100 parts by weilght{ &egt pl eces Were produced Dy TolTow ng the p[ocedure of
Conpar ati ve Expdly nees 3 [ex&epa that toe songppent i nd caéed@ao?/s. wer e
used i nstead. ThE| tpgt pj eces so produced w | be referred to g o
" Conparison 30 4+Feam—-Comparisomn n%“""f'espe* Mg & 1-3
(Phot osetting priopar evelopabil jty, ngss by fdn ichy On
each of the testigp 8%<,91-Ekth é% FE and @%Tparfgon 1- %gthéqubo
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21 pattern filmapplied fast on glass was placed through the nediumof a , .
spacet 0:5 mmin thickness so as to be2gept untouched, irradiated for a
varyjng time with the light 5 froma parallel exposure device (Mdel

HMWV , made by O c NEmefmarksi apddoated) inoTabde fLoamsphesudest bfigrating of
property. -The resist pattern film after_being cured by the exposure, was .
devel oped wiP¥ORSr BiReowse 1DRS8d| om thpbSadlevingusrahess a devel oper to

test for 10 _dgevel opabi The results are collectiveléﬁshomm'in Tahl e

1. In the caBe'RPst hléytéi’%gf)ffeﬁbg Tronf't REVEBnpaFht PYECEXPEFi ABfAEs SteRALaT in
they were not devel Opa.?'809(‘%gn?gggx%\ﬁé‘léé@ﬁr%q%ﬁ?uéoﬁgLH}l%O umﬁg‘%&‘gg%g]h at

devel oped 15 with "Eterna : rrchr 6roet nane

Asahi €hemical |Industrys€® i4d)esdhRut 85+ Pi R6ES, PLodUREE Mﬂtﬁxgnﬁhf«:?eé: tip to
and Conparative Experinments 3-4 were tested for dryness with a fingef tip.

On each of these test fepe€efor atael) Sain@0ratédnoiashat rathewihgskodickpotihy,
irradiated for a varying tinme with the light, and tested for photosetting
property and devel opabéd¢ale, whadbheimesults are al so shown in Table 22-

© --- Total absence of perceivable tack

0 --=~ Slightly perceivable tack

10 A -—~ Conspicuously perceivable tack
iy) X ==~ Adhesion of ink to finger tip
Photosetting property ~--- A given test piece was exposed to

ultraviolet light, developed with_a "dilute alkaline
aqﬁeous solution® as a developing liquid for 1 minute
- 15 under the condition of spray preséure of 2 kg/cm?,
visually examined with respect to condition of coating,
and rated on-the following four-point scale, wherein
© ---" Total absence of discernible change
o --- Slight change of suriace
20 & -~~~ Conspicuous change of surface
N\ X =--- Complete séparation of coating
Developability =~=-- A given test piece, while being de#eloped
under spray pressure of 2 kg/cm?, was examined for
developability under a microscope at stated intervais
25 | and rated by the following fouf—point scale, wherein
© --~ Complete development to fine portions
o =--~- Occurrence of thin undeQeloped portions on substrate

surface



, V-8

The marks indicated in Table 1 as results of rating of properties are
§98d on the follow ng scales. Driness by finger tip --- A given test «pi ece

8’ | eft standing in a constant tenperature and constant humdity bath at 5 ,
[err] and 65% RH for 1 hour, touched with a finger tip to test *for tacky;

and rated on the follow ng four-point scale, wherein [err] --- ‘Total N~
absence of perceivable tack o --- Slightly perceivable tack 10 A
--- Conspi cuously perceivable tack x --- Adhesion of ink to finger tip
Phot osetti hg property --- A given test piece was exposed to ultraviolet

| i ght, devel oped w th &~ di¢awy obdatiencaqotoundaveélibpad’ pagtaosevel opi ng

liquid for 1 mnute }5 __ <. U e _copdjtion of . spray pressure
of 2 kg/cn2, visualf% exaﬁ??EEFﬁf%ha}e%%%%?égoogoﬁ %%?8§m8Ptcoating, and
rated on the follow ng four-point scale, wherein [err] --- Total absence of

(éi)sce_rni blﬁ%%&@éw g,gginghﬁpgep{:y{syrface 20 ---
nspi cuoUS change of_surface x --- gBIe e separation _of coating
Devel ofability --: The gtesh pie¢eP: etel GRFPUIB/TE 8BYcFEPRAXISEBr spray

pressure gf-g t¥ciigh oetpLxbsdbnes-E prpoedaeteqaby| appltifder ralevangscope at
stated intervals 25

scal o, wheti 9 GqPReT-RiRked LaRL0eF S5 rin: EeabIRg hort Fls o oo
Cccur r encecapdita ti ven dixpé vjpeenpsr1+drmeeva expesedt tosliighteand
developed. Then, with an etching machine (made by Tokyo
10 Kakoki K.K.), the test pieces had their copper foils
etched to test for resistance to etching, peelability, v
and other coating properties. The results are shown in '

Table 2.



24 A -

of devel opnent Test Exanple 4 (Coating
plgece& 1-E through 7-E and Conpari son?

by apg/yl ng rel évant

Heavy occurrence of undevel oped portions x ---
5

E through Conparison 4-E, producedf
. inks on copper-plated | am nates in Exanples 1-7 and

operty):

%I’

avanacaod t ~ 1 ~ht

Subst anti al
The t

and _doviol A

absence

est

the case of comparative experiments.

dP

Conparat i ve -Exper ieft-s—i—4—mere—exposed—to—+ght—prd—devetopped. Thep, wth
an et chi ng machi n¢ (nadgfby Tpkyo 10 Kakoki K. K.),jthe test p|ggces h#igy
t heir copper foilu etched~to est for resistance tp etching, peebablggﬁy,
and ot her coating|prdpeats es. The results are shbun kn(;ablnuﬂu d&&
26 The marks indi ¢atdd §n Tab 00,8 (2518 & raf Png”of p?opétzl es :e%e
based on the foll pwhrjg Fcal esf Adhesiveness --- Infa given tes&,ﬁlecéia
cross cuts were 5| § 9 - nserted after the pattern of a cHEgker
i n accordance with Ern tnct.imn nethod_of . J1.S D 020 The tept~ iec@
then subjected toj & geelf ngotest with a "Cel | ophang" (registef ed:Tradem
Mar k). tape and exangredu isga Ky @& th @¢0¢% © o qr espect ot0£epar§gpn
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[err]--- Total absence of change (100/100) 0 ---  Slight peeling al ong cut
eoiges (100/100) [err] --- 50/100 to 90/100 15 X --- 0/100 to 507100
;CI| hardness --- In accordance with the testing method of JI'S K+5400 .
i'ng a pencil hardness tester, a given test plece was pl aced under a |:0ad
of 1 kg. Thi s property was reported;ﬂy the 20 : - hi ghest- hardness
which inflicted no dent on the coating. The pencils used for this test
were "M tsubishi* H-Uni" (made by Mtsubishi Pencil Co Ltd) (*registered
Trade Mark) Resistanrhetnaekshinglbaqaddln TaﬁagineastQQEuntecef 25

after devel i e o i g (o] L foil under
t he condltlons Egéyﬁﬁfgggérgr& b§£§8 ?cgé 8B$ %P% g% &Pature of
[err] until conplete et chi ng. The tine for conplete'etching was cl ocked.

The coati ngindkiveness —--erﬁ0§egltent€ss€tﬁhéaa |b93§§ vatsVieyal Iy
exan1n§f W th respect to coa and rated on the ol,l owi ng

four-patnt scale, whthef ted ?géer th?b?% tﬁ EeﬂgeathEﬁ§ﬁ§€°érd lnSIlght
rise of coating alongc¢¢mdedgeswﬁth théepesalnqnmetheaabfnglslong t he edges

5 X --- Conpl et ratlfgeoée;g r@g% wggaEbﬁg P§ %S|It ---

gi ven test piece, af er et ching, was s i &% d under
a peellng test with a "Cellophane" (reglstered

Trade Mark) tape and examined visually with
10 respect to separation of cut squares and rated
- . on the following four-point scale, wherein -5
© --—- Total absence of change {(100/100) o/
o --- Slight peeling aloﬁg cut edges (100/100)
A === 507100 to 90/100
15 X --- 0/100 to 50/100

Pencil hardness -~~~ In accordance with the testing method
~ of JIS K-5400 using a pencil hardness tester, a
given test piece was placed under a load of
1 kg. This property was reported by the
20 highest hardness which inflicted no dent on the
coating. The pencils used for this test were
"Mitsubishi* Hi-Uni® (made by Mitsubishi Pencil _
Co Ltd) (*registered Trade Mark) : U

Resxstance to etching liquid --- A given test piece,

25 after development, was subjected to etching of
35-um copper foil under the condltlons of spray
pressure of 1.7 kg/cm2 and 11qu1d temperature
of 50°C until complete etching. The time for .
complete etching was clocked. The coéting_

30 exposed to the etching liquid was visuaily
examined with respect to condition of coating
and rated on the following four-point scale,

~ wherein |



condltlons of spray pressure of 2 kg/cn2 and liquid tenperature of [err].

PR

The tinme: reqU|red 10 for - conplete separation was cl ocked. --- :
Separ ation -obtai ned within 30 seconds o --- Separation obt ai ned after 30 -
to 6l seconds A --- Separatlon obtained after 1 to 3 minutes x ---

Separ& i on obtained after nor€ than 3 minutes 15 Test Exanple 5 (Coating
properties as solder resists) The test pveces, 1S through 7S and Conpari son
1-S through Conpari-son 4-S, produced in Exanples 1-7 and Conparative
Experiments 1-4 were exposed to light, devel oped, and heated at [err] for
60 m nut es. Se—20 T@G@ﬁl@hﬁ%ﬁQﬁuQﬁiQhﬂnﬂﬁ resists consequently forned

were tested folp coati kg jRyHRP ertgees,f co‘g},qr{gesﬂg ac_rtﬁeséwg’g in Table 3.
29 The nmarks indicated in T Ie 3 %g\lts of gq éropertles are
t

based on the f&l 6w nG P QKﬁ%PWQJ dhesi veness and

har dnessswere X t+he sa:mpastteh(ma:fat'ﬁaiﬁ o thieessilancmdtuifeat of

sol dering --- In accordance with the testing method of JIS C-6481, a given

test piece was left flowng on a solder bath for 1, 3 and 6 cycles each of

10 seconds. PeeApbdd iftiye =t~ A given tesi gilgasy, afiten @fichhinge Was exani ned

with respect to "blisis@raydd vAHHe HHE P iy 1ih8Y under

conditions of spray pressure of 2 kg/cm2 and
liquid temperature of 40°C. The time required

10 for complete separation was clocked.
i; © --—- Separation obtained within 30 seconds
o --- Separation obtained after 30 to 60 seconds
A --- Separation obtained after 1 to 3 minutes

x --- Separation obtained after more than 3 minutes

15 Test Example 5 (Coating properties as solder resists)
The test pieces, 1S through 7S and Comparison

1-S through Comparison 4-S, produced in Exampies 1-7 and
Comparative Experiments 1-4 were exposed to light,
developed, and heated at 140°C for 60 minutes. The

20 -completely cured solder resists consequently formed were
tested for coatlng_propertles. The results are shown in
-Table 3.
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the USA), a given test piece was subjected to gold plating at a current AP
dénsity of 1 A/dn2 10 - for 12 mnutes to have gold deposited =
theregn in-a thickness of 2 Mn The coating was subjected to a peeling
test yusi ng a "Cel | ophane” (reglstered Trade Mark) tape, visually exam ned

wi th Fespect .to separation of 15 coating, and rated on the

foll ow ng four-point scale, wherein --- 29Total absence of separation o ---
Very slight separation A --- Separation of 10 to 50% of the whol e coating
20 X --- Separation of the whole coating Insulation resistance --- In

accordance with the nefhednarkg| ndigabed ingTakhet 3saspresulhmsofested for

i nsul ation |fb€$ﬁ@®$fSﬁﬁéﬁeﬁﬁﬂesaiiérbéggdh@Hrﬁhesféﬂﬂbﬁﬂngoécabégrpt|On of
noi sture 25 ns of [err 9 tested for

nditi
sul at on 1t 9RLeF (HEPS 5o Gt ing pahfeversitkafd hARSHoES vELP
The resuld s the csarel as tthosauwwt BabDE 500 V were reported. Test Exanple 6
(Resol ution) 30 NMet hods used for the formation of a circuit
pattern were tested with respect to resol ution. The net hod of non-contact-
exposure (udiefisteanceitecheats of RLARTing)~-rhinnefetdanceowi kbt
exposure (using Test pieetdsSing fxenddcob)aiend-6he1, a3divant fedtof

screen printing (using, fo0Ra] S0 f€5F184£5S dn°aLolder bath for 1,

3 and 6 cycles each of 10 seconds. After the

10 - floating, the test piece was examined with
L_) o respect to "blister" and adhesiveness and rated
synthetically. .
© --- Total absence of change
o ~=-- Very slight perceivable change
15 A --- Peeling on not more than 10% of coated surface
X --- Peeling on entire coated surface
Resistance to solvents --- A given test piece was
immersed in methylethyl ketone at 20°C for 1
hour, then examined with respect to condition
20 of coating and adhesivenesé, and rated
'~ synthetically on the following four-point
o scale, wherein '
-/ © --- Total absence of change
o --- Very slight perceivable change
25 A ==~ 'Conspicuous change
X --- Swelled and separated coating

Resistance to acids =--- A given test piece was immersed
in an aqueous solution of 10% by weight of
hydrochloric acid at 20°C for 30 minutes and.

30 then examined with respect to condition of
coating and adhesiveness and rated
synthetically on the following four-point
scale, wherein



gppar ative Experinment 1) were tried. In the case of the nethod of

®@ycont act exposure, the surface of the substrate and the expaosure Ti«dl-m,
2dk) were separated by a gap of 500 pm 5 . As an i nstrunent

fof measuring the resolution, a tool maker's n1croscope ( Mbdel :'STM 150~

magni fi cati ons, made by C)ynpus ptical Co., Ltd.) was used. A ridge,

and a groove, W4, in the cross section3pf a circuit pattern(ink) formed by

exposure and devel opnent on a substrate (glass epoxy substrate or glass 10

epoxy substrate coated with a copper foil) 2 as schematically illustrated

in the acconp@yirg dodailn@bseneare:s pearteivabie mdenged val ues were

conpared wi thgthe_co f Jdattern in the mask

The results are sho V‘i—ﬁp%dg&ﬁ I Ei Q %chl}ea{}%od of Part of )

Surface of Wé&tn-of ESopsRicaious ﬁqﬁﬂﬁ%ﬂrl measurenent substrate

patterns(um korrati gelled and separated coating20 . 200 150 100 75

Non- contact G oove GE *1) 203.6 154.6 102 51. 8 exposrue Wa

Cu *2) 209.6 158.8 105.8 48 - Ridge, . GE 291 242. 4

192.4 151R8sistdfice to gold plating --A) In a bath @Qf "AutroneiQ@IQ 239.8

189.8 140.8 - Conta ; . '3 iy - 2 ' 47. 6

02,2 662 exposure (IORg pla@lq’@/.qd?md %a%e by, Sep Rk 224050,

69. 7 Redge, G Ethe USA)347 givem desis pieceyas gaibyjegted to Cu

254.3 203. 3 152. 8t10603d8%1%t§§@ﬁ%& a curréﬂﬁ“ﬂéhs1t 65[5 A/ o5
- printin -

A:! 7
Rldge 10 GE % or 12 minutes ﬁﬁ have golqlgepoeated QH%F%O%SZ 3 *1) -
G E: Pattern exposednoa ghisknemsx\ofs@bgim.at e T cdating Reds ern exposedu

on copper foil subjected to a peeling test using a

kd

"Cellophane" (registered Trade Mark) tape,
visually examined with respect to separation of

15 coating, and rated on the follow1ng four-point
scale, wherein '

© --- Total absence of separation-
o --- Very slight separation _
A --- Separation of 10 to 50% of the whole coating
20 X =--- Separation of the whole coating '
Insulation resistance --- In accordance with the method

of JIS Z-3197, a given test piece was tested
for insulation in normal state and, after 500 N
hours' standing for absorption of mbisture

25 under the conditions of 55°C and 95% RH, tested
for insulation with the aid of "TR-8601"
(product of Takeda Riken Co Ltd). The results
obtained in 1 minute at DC 500 V were reported.

Test Exemgle 6 (Resolution) _

30 Methods used for the formation of a circuit
pattern were tested with respect to resolution. The
method of non-contact exposure (using Test piece 2-S of
Example 2), the method of contact exposure (using Test
piece 5-S of Example 5), and the



32 CLAIMS, 1. A phot osetting and thernosetting liquid resist ink
conposltlon devel opable with a dilute al kaline aqueous sol ution, which
conprises i'n conbi nation a photosettlng3le5|n conmposi tion conpri sing: (ﬁo

resi curabl gg ag i vat ed ener.qy .r adi ati.on |ch resin has an acid val e"
in th ranga‘e& 35 °F0 5185 Ry BSR4 d 1 ssm&ot AMPAF 45PN IRE e AT 7S (

t ted I t b t of_.th
oact s on of COHRAZERIDECEBRAANS 11 W AN el e %oﬁfﬁt*é}eoﬁr&emoed

acid in theqpr geattbaRak Qx%@sh?e Q%eegﬁkf%k%nbfN¥Hy“sstE¥¥éL and th

unsat ur at ed nonocar boxylic acid per one equival ent wei ght of said novola

type epoxy eappeupe; £ifh amaba)operrnRepaziaited bY 6 aY ofl Qo .l uent;

and (D) an epoxy conpound contai ning at .| east two epoxy groups per nolecule
there® as a thernosefsi ag dosponeent ZorAmeammadinigi dheacescdiutgdm G aidel

1, wherein said resin (A) is produced by the reaction of said saturated or
unsaturatedmﬁbﬁybﬁsmécﬁéﬁﬂoﬁﬁhjﬁpﬁeé §TMan 180 magndit isatt logss  miadde byl ®Iusipus
per each of _the h dr.oxyl ps possessed _by said product  of the reaction

of a novol aRP F&ﬁ% ebBxy Eg guﬁésaﬁéegn uﬁsSﬂéﬂéve%bnnﬁ@@a@b&%ﬂQW9umﬂQi in

A rdin m1 or wher n | ak
epgggpgzh;ggﬁ%afgggg'sgcggoglg% a cgrcgk pa%tern%l%k ?Jiméa”%fieéﬁlsure

and development on a substrate (glass epoxy substrate or glass

10 epoxy substrate coated with a copper foil) 2 as schematically

[ : .
\,( illustrated in the accompanying drawing were measured. The

measured values were compared with the corresponding dimensions

of the pattern in the mask. The results are shown in Table 4.
Table 4
15 _
Method of Width of exposure film
pattern Part of SuFface of pattern (um)
formation measurement |substrate _ :
250 200 150 ' 100 | 75
Non-contact |Groove : i _
. |G-E *1) 203.6{154.6/102 | s51.8 -
exposrue wa Cu *2) 209.6|158.8/105.8 48 -
Ridge, G-E 291 242.41192, 4 151.8f -
20 : Wb Cu 290.27239.8}]189. 8-140 8 -
A
Contact Groove, G-E 256.11202.7{147.6; 92.2| 662
exposure - | Wa Cu 245.4[194.11144.2 95.4| 697
| Redge, G-E 1247.4/196.6/153.5{ 108.2] 834
Wb Cu 254.3]203.3;152.8] 104.3; 822
Screen Groove, G~E - Co- - - -
printing Wa cu : 91.7{ 37.4 - - -
25 ' :
Ridge, G-E - - - - -
Wb Cu 412.7]352.3 - - -

*1) G-E: Pattern exposed on glass epoxy substrate
*2) Cu: Pattern exposed on copper foil



-of a phenol novol ak type or cresol novol ak type

sraduct |

'. and epi chl orohydri n. 33 4. A conposition according to any .. |
pr Cedl nmm“mlmiﬂﬁ“ sai d unsaturated nonocarboxylic acid is acrylic
acid or

5. A conposition accordlng to any. preceding
claim wher&in said *aci d anhydride is % di basi ¢ acid anhydride, an.aromatfc
pol ycar boxyl i ¢ anhydride, or a polycar 3xyllc anhydride. 6. A conposition
according to any preceding claim wherein said photopol ynerization
initiator igyqpd in combination with a photopol ymerization accelerator. 7.
A conposition according to any preceding claim. wherein said

phot opol yneri zation initiator is used in a proportion in the range of from

0.2 to 30 parts by WEl.ghtA ﬁ]@@lﬁﬁb@ﬂtﬂa@@ mtsrzaymweebingflsquddr esin (A).
oot on A it 55, AFEEEERE AT ABLRLEG SRl 1
a phot opo ab n
proporhlonaquadusrsnip;xﬂn;rwhndﬁ)¢Qmprﬁsgarin cthenghiznbased gp 100
parts by ¥yq? i qggﬁa according to Caim 8,
wherei n sai ot opo rngégéﬁlééﬁﬁﬁéﬁéfbﬁs a Pﬂgoluble mononer of an
[err]- unsaturated co rﬂiEﬁ%%%s@?FEP%Frﬁﬂr%ﬁh}Y¢Ee§r6G$rgxo A
CoNposi t i 02 AGA I wHidH aFéB fh NAET£h NaSPd vyBEET 1A0tHE! aABROBRr i S

setect ed (Gl el A £ A TRAIAE) VLAL S5aadB bR IGS)
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_ an1noa|ky|

a saturated or unsaturated polybasic acid ‘anhydride with
(b) a product of the reaction of a novolak type epoxy _ -
compound and an unsaturated monocarbdxyiic acid in the
proportion of 0.95 to 1.05 equivalent weight of said .
unsaturated'monocarbokylic acid per one equivalent weight
of said novolak type epoxy compound:; _

(B) a photopolymerization initiator:;

(C) a diluent; and '

(D) an epoxy compound containing at least two
epoxy groups per molecule thereof as a thermosetting
component. '

. 2. A composition according to Claim 1, wherein
said resin (A) is produced by the reaction of said
saturated or unsaturated polybasic acid anhydride of an N,
amount of not less than 0.15 mol per each of the
hydroxyl Qroups possessed by said product of the reaction
of a novolak type epoxy compound and an unsaturated
monocarboxylic acid.

3. A composition accérding to Claim 1 or
Claim 2, wherein said novolak type epoxy compound is a
product of the reaction of a phenol novolak type or
cresol novolak type.resin and epichlorohydrin. '



acryl ates or nethacryl ates, polyethylene'glyc_T‘WUﬁU“ and di=acryl ates or

nethqcnylhtes ,and N-vinyl pyrrolidone. n accordi ng
t.o Claim8; wherei n said phot opol yneri zabl e iﬂmﬂu mlj'
pol yiacryl ate or pol ynet hacrylate or a polyes acid with a

hydrK%yaIkyJ acrylate or nmethacrylate. 12. A conposition according to any
preceding claim which further conprisess®an inorganic filler, a pignent, a
def oam ng agent, a levelling agent, and/or a polynerization inhibitor. 13.
A conposition according to any preceding claim wherein said epoxy conmpound
as a thernosetting confeneht cpmppsétinn pgcosdibngaticonnyi Pregeddpaxy curi ng

pronoter. 14c1€uﬁ0”ﬁﬂékéhﬁnsﬁiaoﬁﬁbaﬁukﬁtEBYmBBQQSQbBQthélElehQ%Bln sai d
epoxy corrpound as.,a I’rT'OSe'['[IP‘%g onent, IS In an organi c. sol vent

sol ution andaEHH}%FoﬂﬁFFy°EoﬁF§ FI pEAd-*15. A conposition according

to any preceding claim wherein said epoxy conpound as a thernosetting
conponent is used in a 5Pr ORO 0 0 rts by
wei ght, based on 100 partst§B%§BS%?IBP aEﬁggﬁﬁggogét?h#gp%%§%§QnBa
conposi ti on.claim, Awhavedbesaidgagid anbyAvidet isgal Adbagicesicdd i nk
conposi tion ﬁ9&9i68 t anChabihtidNgotybatBBikyaliky anhydesae,bed ian any one

of the Exanp herein
polycarboxyllc anhydride.

6. A composition according to any preceding
U/ claim, wherein said photopolymerization initiator is used
in combination with a photopolymerization accelerator.

7. A composition according to any preceding
claim, wherein said photopolymerization initiator is used
in a proportion in the range of from 0.2 to 30 parts by
weight, based on 100 parts by weight of said resin (a).

8. A composition according to any preceding
claim, wherein said diluent is a photopolymerizable
monomer or an organic solvent and is used in a proportion
in the range of from 30 to 300 parts by weight, based on °
100 parts by weight of said resin (a).

9.. A composition according to Claim 8, wherein
said photopolymerizable monomer is a water-soluble
monomer of an a,B-unsaturated compound possessing a
hydrophilic group.

10; A composition according to Claim 9, wherein
said water-soluble monomer is selected from hydroxyalkyl
acrylates and methacrylates, acrylamides, aminoalkyl
acrylates or methacrylates, polyethylene glycol mono- and
di-acrylates or methacrylates, and N-vinyl pyrroiidoﬁe.
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17 A resist patterm om a substrate forned using a liquid resist ink
O

11. A composition according to Claim 8,
wherein said photopolymerizable monomer is a polyol
polyacrylate or polymethacrylate or a polyester of a
polyba51c acid with a hydroxyalkyl acrylate or
methacrylate. -

12. A composition according to any preceding
claim, which further comprises an inorganic filler, a
pigment, a defoaming agent, a levelling agent, and/or a
polymerization inhibitor. '

13. A composition according to any preceding
claim, wherein said epoxy compound as a thermosetting
component is present in combination with an epoxy curing
promoter.

14. A composition according to any preceding
clalm, wherein said epoxy compound as a thermosetting
component is in an organic solvent solution and
additionally contains a filler.

- 15. A composition according to any preceding
claim, wherein said epoxy compound as a thermosetting
component is used in a proportion in the range of from 10
to 150 parts by weight, based on 100 parts by weight of
said photosetting resin comp051t10n.

.16. A photosetting and thermosetting liquid
resist ink composition according to Claim 1 and
substantially as described in any one of the Examples
herein. '

17. A resist pattern on a substrate formed
using a liquid resist ink composition according to any
preceding claim.




