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nore menmbers. Desirably, the anmpunt- of said curing agent (E) to be used is
in the range of 0 to 10% by merght ‘preferably 0.05 to 5% by wei ght based on
100% by wei ght of the photosensitive thernosetting resin conposition. 45
Optionally, such well known arid-wi dely used inorganic fillers as barium

- sulfate, bariumtitanate, silicon oxide powder, fine particulate silicon

" oxide, anorphous silica, talc; clay, nmagnesi um car bonate, cal ci um
carbonate, aIunrnunroxrde aIunrnunrhydroxrde and nrca pomder can be used,
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iagents represent ed. by S|I|cone type, quorlne type and nacronptec
agents and/or |eveling agents, and adhesiveness i nparting agents '
represented by im dazol e ‘type,’ téﬁ@ggmtmpe triazole type, and
coupling agents nay be additionally used. 10 EP 0 323 563 B1 It
perm ssible to select and use well known and w dely used bi nder
i such  -aBrepaslioy Rewle: - et hyl eni cally -unsat urated conpounds,..
esters and pol yester resins synthesized from poly- hydric.
sat ur at ed Aopartia M‘ﬁﬁaﬂﬂ“mﬁ’dggl(w &t rovelek typeceprpyamering with agoflie ammm‘anm
used h ‘Bs‘%ﬂé"’l "9 6@"’slw3§;e ped by, fellqwing; thg progecyrecaf qutny 'et-‘egoeey\q_, ,
, from H’gﬁg jacrvlig ecid,wascchangad 19250 parfsan @B'ﬂ}g‘hlﬂ‘l p dre dp 9.produc
conpoun ﬁﬁ""ﬂl # dyl (meth)acryl ates, and urethane (net h) vyl

synthes | yhydi ¢ al cohol-s and di | socyanates and hydroxyl
gr oup- cgn a?t'ﬁﬁq%g"?’%% - acryl-aties; .in an-anount--such that the:«=
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propyl e?ﬁ*ﬁ“gawbww‘t‘* ioF ther Rewelakatyee epoxy GPmEﬂU@fbt”ﬁy penlis, acidnwhose #pid eamponent .. _
trichl oMﬁFP&r?@é"'(’P’@'ﬂ?r‘é%ﬁ‘ﬂé‘&”@y t he product of Asahl Chem cal I ndusti ry

15 &., Ltd nde% registered trademark designation of "ETHANA" IR, that

of Toa @8%‘?"?%%" & |ndustry Co Ltd. under registered trademark

?23: g?g‘t :&dtn Of Thraiue Qgsesel as AT m@ anplg 1::)8‘}1_@%s o?a%\_‘{aﬁ%e il &{ﬂugfer"f; o
re = .
 Asahiy, easve o e{asr égtéié@ 1k ti' ¥3 =
Sol ve g& c%{lat@%'ﬁ&ﬂé%f EibsBivé acetateliéo &H§of%soﬂﬁ§@%%s pan érﬂ%ﬁ fo, a&Pd' um-
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si | i cat entraliod béldWIBHYCAThen Yo RSN Mixtufd Wi Weatetiid SOUS arfllie¥Cier raactionier AxperRf -~
= sol uti opmtafnwhwmmhecodbomﬂatamgga @imidah&enyd BRUK TaES teihde ureihaiertompéund &gl I esi n
CONPesi 250qarts afrthd parfiad Bsterfication produatiyaLy aitained froPregexagion B@ample [ addbd:theretorvetei t
boar d hisaterido 80 rCcandtstirrddofommeattiorhfer &laus doy thap feiftycooligg tohrerneab momstepenature el t he
ent i r e wopvedcleonpthet dastibro messhl.honsagpentn thare was pigjaineduant erganicceplypiteglutignodf|a :
coat i nguretbp\eagv'e@awwgtaé@t ofta-partipl emﬂﬁcﬁyn produyst of dherriomalekitine eewp‘e@mund)wﬂt nto a
dryfllmﬁ rectly | am nati.ng: he dr fllmonthe board, or -
- appl ¥ tThQaP c???at"P‘é)ﬁ' Rrepagaion | 'PY?"QH'Y 't‘m?f%‘a?‘ sa n ‘“ an

| ani nat '°a fhaymeyld ?sﬁ'é““a 'tdeﬂ‘t? “‘@‘f ?sf’ﬁa’%j na
wet st a?’g safo ;}E plies tp L!;?%‘t %g?
di rect|§® %%ES&%’&"% %é’ecf’ X >2%6°§' F?I""S éh a phot onask

having a prescribed pattern to fHe act|n|c ray froma high-pressure

mer cury-vapor |anp, ultra-high-pressure mercury-vapor |anp, a netal halide
| anp, a chem cal |anmp, a. Xenone |anp, or the |ike. The unexposed portion
of the coating Is 30 devel oped w-th the -devel oping solution to give rise to.
a resist pattern. Since the photosensitive thernosetting resin conposition
of thés invention uses a finely. powdered epoxy conpound sparingly soluble
inthe diluent to be used, it excels In devel oping property, enabl es the
exposed portion to resist the deveIoplng solution, enjoys a |long shelf

life, and exhibits highly satisfactory photosen- s|tivity. By subjecting

"t he photosensitive t hernpsetting.resin conposition to a process of coating,
expo§Qng to the actinic radiation, developing and then postcuring,
there can be fornmed a sol der resist-pattern excelling in adhesion,

I nsul ation resistance, resistance to electrolytic corrosion, resistance to
sol deri ng tenperature resi stance to solvents, resistance to alKkalis,

resi stance to acids, "and resistance to platlng " DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS 40 Now, the present invention will be described nore
specifically below with reference to working exanpl es and conparative
experinments. |t shoul d be notéd:;’ homever t hat the present invention |Is not
limted to these exanpl es. V%erever parts and "% are nentioned, they are
i nvari ably based on wei ght unl ess ot herw se speC|f|ed 45 Preparation
Exanple 1: In a three-neck flask’ prov%ded with a stirrer and a condensed
1,090 parts of a cresol novol ak type epoxy resin having an epoxy equival ent
~of 218 (product of Tohto Kasei Co., Ltd. under registered trademark

S a_l_.: ;
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. The react™@RPlilxt ure was rempved fromthe flask and |eft -cool.ix

50 desrgnatlon of Epo -Toht-0" YDCN-702);, was nelted and stirre
terrperature in the range of [err] to [err] Then, 396 parts of.
aci‘d,. 0.6 part of hydtoqui none, ER®323GepBAts of benzyl di rreth»f ani'n
were added to the stirred nolten resin. The resultant mxture was: ‘heat e
a tenperature In the range of [err] and stirred for reaction for 12 ho

‘room t enperature, to obtain-a’ corrpl ete esterification product '(

.

‘her ei nafter.
50

novol ak type 55 o0 with acrylic acid having ai
4.5 ng KOH g. Thasrrqa-mmuatnems’reparamnmm Id state. EP
Pr-epar dtion aDipbraaepythritel pexaaciylate est erification- product -(:
type- epo‘ky c onjp Biethdensi ghigolgiscylatec - aci d havi ng an acid val up
was obt ai ned byBéraylidimegthybketal he procedure of Preparation Ekal
excepting the 24%%'&"‘"&99"”9[&'?"9?‘13‘9 aci ¢. was -changed to 25 -

| engt h,pf reacl PBmsuipe ¢ T hours The product wasin a pofy

Preparation Exafip® p%’.de’edta'-c olnthe s

boteri ficati on| e Grossl i pﬁiy}""%?gﬁg‘?"% o o} P olgbat

of cell osol ve ' Jce(;fm@ga{dﬂyd aben 7en4aop@§ :i

petrol rc sol v n@j?él Mstla ﬂé&eﬁ&kgedhﬂi@ﬁ'&WBLEﬂM':ﬁD), Ltd. undpr |
regostered tr ﬁ&%u&te%%h&nﬂﬁﬁ S epbily m&nﬁ&&ucﬁblﬁﬁbomyﬁudl spolsegardt [ 2 . i

terrpera]turﬁ Ihn bbel.ta%ﬁdb?rdéfstebﬂtr&demﬁh@&sign&ﬁ%ﬁohﬂfbpsmmkn m kture and| 120
parts (0] 0] 1 =€ a|1||yU| —de auucu treretovwereeate . per at Ur'ef.'-
in the range of _[err] and sti rred for reaction for 8 (étéfnr 16i9|§;;ir§n~u|tant
reacti & m xture was renoved from'the'rieaction vessel and | eft cool | n to
nofmal roo mmemnmpwtsriedlca@dmbeqwmnwﬂmﬂweﬁ'e ngﬁ%tfﬁicﬁ%l“?iﬁs

sol vent swybmixjwam kngadech therei mesrwitolr thepe-rellomill de U°2 al " E'g}?fﬂ@?
esteri fi cepmpesitiopr By test with & gilad mgteLPredu °9%ng \Mdﬁfh Ws'g:i"a id
whose gl V& feuidyie maress @é@@%é‘éﬂ °fa'r‘Pté’l? rosn

Pr epar at i gﬂq\pggg ag applie n t| rouPh-hole n
Exanpl e 1% '"§? tbga't';f“‘?'b “%‘H'Bas T"g‘ § P zg;was ;EUE gd fﬁhmugfé ﬂft’o
2, 4- posi t Yl Bt s cota $r i 9 ssrr@rn Gl it 50
:.\.par t S Of I%m'as §ct in bsr dev op%& tﬁnﬁ ﬁed-ltﬁbhfom%thmmr%&dcf r ed
rﬁicaﬁ ﬁétr% ong.tdo m@ngreaﬁg & r&to Baighbtidn Yo FEBERNAC 1Rflapflied aHO
par t S Of o\(rﬁo ﬁg urddr B PrebsureCds 2bm§/&h2 # Jﬂ'égpla&d @Pa Pétralr clidulation oven

phenot hi agg {‘ﬁat@ﬂﬂm@r of280 1C &bl peitdeksl Ydr 50 mihuids, otuinbd Sideb@sisteisn. dr opwi se,
over a perlod of 2 hours, with the tenperature thereof controlled bel ow

[err]. Theampllze resultant mxture was heated to.50 * C and stirred for .
reactrcﬁt for 4 hours, ‘to obtain a. hal f .uret hane conpound having a term nal:
acryl group.. Then, the half urethane .compound and 30 .250 parts of the
partial esteriffLtat Exdpiey €0 1N Prepar al 1ondpnplle 2
added thereto |wg h&ﬁ' %Mm& 06; rred for-reaction {supats fours and
then |l gft cool |ag|°§°g,ergwl roomterrperature and renoved f}r ozadguasrieacti-on
vessel  ConsquepénadrythiifdRbraatraieObt ai ned, an organic sol ve sHpstsdn of a -
ur et hane acr yllaBshzadmeiyt Kotat 2- 2). of a partial esterificatijon 3Fmdsdt of the -
novol ak type dp2gyioohiogathass Wi t h acrylic-acid. 35 The pr cthesrts lobt ai ned .
in Preparation Baamsukets 3 and 4 were. invariably in the fofnitddprasslol ution
in an asgani c [sEhahepiwdedt eljconoxidedpradust afNippon Astesi] €p.didaunseivnen theat wer e
dried by evap rmisendb'ﬁden@d(p’eiimmdb'rﬁéaﬁﬁlg%%ﬂol/ehts Thi s japplies tlo the
50% butyl cel | joEWhajesyanispgteebn of " DAl SO DAP dj al Inalwghth |a3£%ﬁ bol yner

d i bed

produced by Dej Awi-fogming aggnt)(produstpt FY?‘* wHf-¢
name of'Fl WLEN :F

Finely powdered diglycidyl terephtha a%e (pr%guct g kupponatsrpang ths 10.0 parts
Co., Ltd. under registered trademark designation of "BLEMMER"-DGT) -
Curing agent (product of Shikoku Kasei Chemical Co., Ltd. marketed 2.0 parts
under registered trademark designation of "CUREZOL" 2PHZ

=

~ Total: 100.0 parts

55

A photosensitive thermosetting resin composition was prepared by premixing the components indicated
above in the proportions indicated correspondingly and kneading the premix twice with a three-roll mill. It
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H ) bt ai ned in Prepar at i on’.
Di pent aeryt hri‘t ol hexaacryl ate 9. 0 parts ]jl
22 O-parts -Benzyl dinet hyl ket al ' 4
4.0 parts 2-(Di net hyl am no) et hyIEPb%g%so% e 1Bar| um sul fate
20.0 parts 10 Finely powdered talc o
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1. 0 par fcodier gleduetrdk ThkeRiloy Seikd ©m, Lad.). THDOAE cGt)with the, resity pmipgsition was placed in a’
powder e detchirgirguiatiahydven, drietherbia htd0s C(ftpﬂ@mmltes @hd NP'p'pt!) proling to s09pm tempamatyse,te ;

| ene egCot diac

Fat s &€o prodiced. bomu@ha#w@%lm;r ed trademark desi:gnat | on of BLEI\/_MER
Particul atep haying 8 ar ﬂ?’ég‘i‘ﬁ"' &G ‘t‘°“ Y 0 .
parts Ot9°a“’ ey Wa&l%ﬁs 9" E"'[—ﬂ“%'ﬂt" %ﬂ%ﬁ% 4 w v
Tot al : gg ﬂd a

pr oport |°l5‘i‘|‘ ‘?" g 63”4 Fem p vvas

ti meswi Tsﬁ ?’HP"gse yltﬁ? ° oauce a
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Sel saku
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size of not nore than 25. um -Thi's™ photosen3|t|ve therm)settl ng reS| n 25.

Ltd ), th| S corrp05|t|0n was found to possess a par'"t‘l -

ad lf\ -l-lf\n'r\nv-n

CO”pOé' t | [pY2IAYY ¥ gnnl

of a coppq
pr edet er m
space of (
t he photor
mer-cupy- va
The exposg
of Asahi (
of "ETERN
of 2.0 kgl
t enpeffat ur
resi st pat
25.0 partd
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Rogip (a5 I‘?b'ﬁ'B?"e"‘§ BF t board. Then, a phd
rf’é%PV ’é’PH“‘Wﬁ@ ‘@P‘ osed to the coated surf
2k & of the conposition was then ‘ex
u|n froma collimting ultra-high-preds
% Xposure deviee (product of ORC manufactfur igf

evel oped with nodified trichl oroet}h
mmegy Co., Ltd. under registered t r adgdmai
\BaL, sl 1 ed as devel opi ng sol ution by spraying
[ tHabocyahite gveeh P! aced in a hot air -circul ation ovdn |
e'MgDARO®W* C and postcured for 50 m nutes, to for
t RafticulatEkisphphat S ype Ry msip dprddyctobRairinpendink #nd lﬂhepaalsat i
IRBsries, (td-udder odgisteraddrddemarkiesignationtof TRFIGEQN EXA1534)

yac

100.0 parts

.15.0 part 4740 ~CelTosolve acetate Total:
23.0 partd etaaer)
5.5 parts Benzyl dinethyl
3.5 parts QPWG‘PSB'Y%F‘B'%P
2.5 part%“sBﬂ

|ﬂ+n

ketal ° '
tth:?rl m composition was prepared by following the procedure of Example - :
0

tcate Ve in the- proportions indicated correspondingly. it was found to have . . o
ize of not more

thermosetting resin compagsition w: applled to
11.0 par %’" éi%{é ensw 1 ad%sum&lucgf o
Aer ossd ace d‘f wppi wier 95%&%%%%&%&?%&&%%@ n@n.mae‘es. T
" AERCS Lan edin 'a board with a dry coating. This coatiig was given an -
0.5 partg, gantwmﬁg cht dat oﬁﬁaaaqcbam iR carbdria®. sokiEe
the 1.0, Gd?ng%lﬁﬁ‘on 24303 praShure of 2.0 kglcm?wasRéd/wihonstber ed’

di gl yC' déﬁh uteﬁrd @t»auﬁ& vl foR@ ke ick 3B MikutESIng hot aid Grcliatoates Co. , i}
Ltd. debtatew@m(msoadaamac&aaergmtpanmof "BLEMMVER' - DGT) Curing agent i
(product of Shikoku Kasei Chenical Oo., Ltd. marketed 2.0 parts under
regi stered trademark designation.of. "CUREZOL" 2PHZ Total: 100.0. parts 55. A
phot osensitive thernbsetting resin conposition was prepared by premxing - ..i-
the c onents indicated above in the proportions indicated correspondi ngl y"i-j_j
and kneadi ng the premx twice wwth a three-roll mll. It 13 P 0 323 563~
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photosen5|t|ve

surface of a copper thfough- hol & EPIOB23@&68 BICUI t board witH#a< 1ol :
(product of The Pilot Seiko Co., Ltd.). The board coated with the resin..
conposition was placed in a hot air circulation oven, dried therein at..
[err] for29®PRfnutes, -and then. teft cooling.to room t enper
produce a board with a dry coating. A photomask having.a’p

' of not rmre than 200 um
therm)settl ng“resin conposition was appl i ed to

pattern was placed contiguously on the coated surface of the boa

coating was o Rpsirs(ed-1) bhtained iin Rréparapiénaixempeis® to a |ight fr.om §
ul't r-ahi-ghpr ef Selidalialie pitaiaje prenotymet. (aropuctof Peise Ge: Litke wideryegisterestiy
Manuf act urin "@mafklémﬂyﬂonvh'@‘\!ﬁ%?@d) board -was placed in
circul ation J\Ge'l?sqb@ o a tenperature of [err] and post-cg
m nut es. Con:«%ﬂfﬂ%'?ﬂ %P"SB‘P‘E!@?WIO resist pattern was f.orm

the preacedurp
Preparati.on
nmononet hyl e}
D pent aeryt hf

oY/ ate :
parts 2- Wdropm(g% {,\E lrew,ate o
AIYDAFLD

2.0 p&Hts 2

3.5 parts ) Be Biticulate bixylenol type epoxy resin (product of Yuka Shell Epoxy Kabushiki | 12.0 parts
2.0 " parts A waknadhaePiehiderel @¥ddark designation of "EPIKOTE" YX-4000) ‘

il -14-(methy thtoﬁ(enm?zl-morpholmopropan 1ZP§R88 ngr ,E 2 ]F'.; dov]

‘sgefet%w‘m‘m“ R |

ragui none’ o ' T ok 10part

5.0 parts. Fipelcyanpiavger ed tal c | 20pans R

5.0 parts BaJ Cudiigagsdnt (toduct of Shikoku Chemlcals, Co. under registered trademark 1 M0part. |

11. Opaft's: Ph} Hedgoationof "CURBIQLEREAMZONS) '~ - N Y

0.5 part " AFCOW™ T '|; ‘100.0 parts
' ' —g-f—lf&-m ppo

1.0 parts-Pal

I nk and Chem cal s 15.0 parts Industiies, Ltd. under regist ered tradenar k
desi gngf i onA(?f‘th&WWQI?M ompositigp was prepgred by fnllewingthe proged I ve

't her noset4 i ¥epPingsthe CE'B g‘;ﬁﬁeq"’agogn if"l'iseqjl ?ef%qppgws;pd I g‘°fﬂ‘i§;"8at ed
5432 i

Exanpl e 2'l

corr espon rﬁ%i?gﬁlg yf%smvg teE’gEg“?’az(?

enti resosur ace

i %"Qé Ezté‘ el applélé éi 4,20

o hrough hole prlnted CII‘CUIt board with a roII

coat er (I%Qﬂht%. of The P| I ot 35 Seiko Go., Ltd.). The coated board was"

pl aced In a hot

air circul ation oven, drled at [err] for 20 m nutes, and

|l eft cooling to roomterrperature to obtaln a board W|th a dry coating.”

This coating we
‘devel offed with
~solution and ajf
‘Wi th water, ang

for 30 m nutes|i
iC, to fprma sg éjﬁﬁm

4. Resin (a-1-1
parts 5

Ltd. under regi|staersoat
-Cel | osol ve acet|
5.0 pamts Tri nd
4.0 parts 10

7l e 2,:
oeveloplng

o 4‘9 under a pressure of 2.0 k g , washed -
,hg%,ph 9ard with the dry coatirg. J@s.-R0st - cured
g Hﬁgtlon oven, kept at at rie of 150*
st pat ern... 45 50 55 14 "EP O 2 %ﬁ{l Exanpl e
)R tai@ Preparation Exanple 3 4.0 parts 45.0
madh@rbgnl -‘pht'hal-at e prepol yner. ( pr odycto.opa so Co.,
5.0 parts trademark designation ' O DAP")

atﬁhculate blsphenol S type epoxy resin {product of Asahi Denka 15'0 parts
t KogyaoCo., lidoprwlatyegisterad wragbmaricdesignation of "EPX-30")

"2PHZ" et hyl ene gl ycol diacrylate 1.0 part,

3.0 parts 2- Met

3.0 parts 2 4- D--sopropy—i- “V““*rhG‘:C

hyl - I-TZ-(net hyl thi o) phenyT |- 2- norpholfogpqrgp@ga,g oy

2.5 parts
?(’59 mg resin composmon was prepared by following the procedurs of Example
11.0 p5_°r t ? Iel F%%:Pé? th componer(asqllrtg 8

5.0 parts,’ Sxcertn

icated .above were used in the proportions correspondingly indicated

instead. This composition was found to have a particle size of not more than 30 pm. A mixture of 82 parts

of the photosensitive thermosetting resin composition and 18 parts of a 1 : 1 mixed solvent of toluene and
butyl cellosolve was applied on the entire surface of a copper through-hole printed circuit board with a

§5 curtain coater (product of Hiyama Industries Co.; Ltd.) and subsequently treated by following the procedure
of Example 2. Thus, a solder resist pattern was formed.
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Disthgler@iplycbicliaopieter e surf ace of a copper through
Behzyldimedhytijetat t i ng -t-he: coat-ed board to- the prioc
Needimetiayliminoaqstopbaspne was for ned. Exanple '5:° 35

Berivecgulfate Pr epar: at i on- Exarrpl e 4 - 30.
Amorphous silica -

1 Ptttﬂlocga@tﬂr gaen yI ate -
o?novolak type epoxy resin (product of Nippon

%eg-h e nE
y ) § d trademark designation of "EPPN-201")

dered heterocycllc opoxy resin (product of Ciba-Gelgy Ltd. under
§ﬁp£tl mark designation of "ARALDITE" PT 810)
it s

Curing agent (product of Shikoku Chemicals co. under registered trademark
émnmhen@bn&mypmmmxy resin. (product of Asali

Kogyo—€o— LLu
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1.0 part T

n 2 PHZ_H

otal: 82.0 parts 50

conpqgi t i dnphemsengitvetamaetetng fesin Cardonitiont wes propeedBILolowing 1B,pieed

t he conpomearting theeimpanasty inglisated akgue werp ygad in

i ndi cat &b¥s

not ror éonpesty faigwingihe arogqdyre of Bxagiple @ousing this;phgiosqngitive HigaRos

t her noset t

icpranoaitign. wap|fpusd 13y & RartielR sizaof pYmeee

i ng resin conposition and 18 parts of a |

© praRe PIPPRSING "1919?%?
Bl Foe, it (e e
PN ‘t?a‘p°s"‘°"

1 m xed sol vent of .-

regi-st er

uTTder-TEeyr St er ed Llloﬁptllwolbpgﬁé gnat ) ort ': _'

A phot osensitive t her noset t| n

 esi n .

E‘RQ',% ptimng

B of-

B??dr ngl y"

¥

t ol uespe BFF! tyI cell osol've was applied on the entire surface of a copper
t hrough-hole printed circuit board with a 55 curtain coater (product of

Hyama Industries Co 1td ) and subsequently treated by follow-ng—the
procedur e 6ﬂ%mm9lltsolﬁesolﬂmf "%'%%perér resist pattern was forﬁ‘h?d’a“sl EP
0 323 563] Bent | totrgacrylate . PR il n :
(a-2-8) optlimetytponzyl kpfabpar at | on Exarrpl e 4 3%?:@ arts
‘Carbitol pldPiaelYRNRIFARIYRHR i t ol . hexaacryl ate 05

3.0 parts|fay ycol "diacrylate . 1oop:g

3.0 parts|E U? et hyl ketal . {ogm_

3.0 parts L g‘e&e%ﬁm noacet. ophenone 'O:S-part

1.5 parts K%HK hold biphehol type epoxy resin (product of Yuka Shell Epoxy 5.0 parts

10.0 part$ iR RSk und taaﬁmmﬂoia&nraaraegg&mnm rerRoTE " MesEBB)E N

0.5 part 1AGnidite bisphenolStypeepoxy ‘résin (product of Dainippon Ink and Chemicals, 7.0 parts

1.5 parts| iRYadaed rbgisidrbdiRdéindt disighdtibnidri"ePCIONabalk type egoxy resir

(pr odygct )fz.mtb@poaenzﬁ&ymhmhﬁaya&uem Ltd. under regi stler @® pat;demar k
desi gnat i grmof—EPPN20t"—FrTTet owdered—etrerocych! XYool

(proguct f Cbha-Ceiqgy 1td ||nrl¢=?'/-p’l? Q narfcMm

desi gnation of " ARALDI TE PT 810)
: A photosensitive thermosstting resin composition was preapred by following the procedure of Example

50 2, excepting the components indicated above were used in the proportions correspondingly indicated
instead. This composition was found to have a particle size of not more than 20 um. From this
pholosensitive thermosetting resin composition, a solder resist pattern was formed by following the
procedure of Example 2, excepting the developing solution was changed to 1,1,1-trichlorosthane.

55
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Di- cyandl am de - :
parts Curing agent (product of - Shi koku Chem cal s co under,zregl
trademark 0.5 part 20 - de5|mabg;pm1 " CUREZOL" 2PANHRZ) - T6
parts A photosensitive thernosetting resin conposition was prepared: by
followi ng the procedure of Exarrpl e 1, excepting the conponents ‘i ndica
"above wer®mg¥aiye Expetiment b opor t i ons correspondr ng I.ndi cat ed.inst o8
conposi tion was found to have a particle size of not mor e “t.han 20 Ui
sol der resist pattern was forned by follow ng the procedure of Exarrpl e.
usi ng this phot os¢rekih (a6 obthid DR atatiorOEXaMBlb corrposr . dnpl e -
50% Bufyl cel | osoll \Gelicsoladcetata of . - DAI'SO DAP" 1: 22

parts Pent aeryt hr if tRehtadrgthiritolaatiagcryeites o
7.0 partds 35 ErEtnt enftirdoeineng] ket al

3.5 parts 2-(Di net WWWI benzoate -
1.5 papts Finely pdiglpavderedtaic
9.5 parts Barium §fafum gifate :

10.0 parts "AC 30 )'*’““'a'“V"“'"*’ﬂ"“"

1.0 part 40 IX%R yosisha Chemical Co.,
0.5 part Finely pnlggémgﬁr Wi QW&EHXOCP@%IJ’J (droduct of VYuka
Epoxy 5. 0 parts Kabushi ki Kai sha under regi st er ddtat rlathoi0mers flesi gnation of
"EPI KOTE" YL-6056)" Particurate bi sphenol S Type epoxy Tesrm.{product of..

Dai ni ppon |K‘|Shoﬁi§6’1sﬂber3% BdnShosition was BreBbd By folwing R Eceﬁtﬁ'gbﬁéﬁﬁ\ dzté Pk
desi gnat iNcomporiahts Gar@\cor vé bfpostlien rnd.cateo?ar%begw '?r WE egaﬁ i%t vl

i m dazol @orrespondingly instead. From this resin. compositién, @ sBRéri rSsist Qﬁtﬁrn was b RfidwingAhe -

phot os*énwobmeorbﬁnmsaesmw@hmeﬁdsmﬁwwcam o¥fbst wak Omited by f ol | owi'ng
~the procedure of Exanple 50 2, excepting the conponents indicat ed abo"
wer e use@oinparativeExperiment 2:i ons correspondr ngly indicated instead. - Thi s~
conpositiron was found to have a partlcl e size of not nore than 20 um Fram_
this pgotosensitive .thernobsetting resin conposition, a solder resist . ..o-is
pattern wa ﬁe@ﬁ@ﬂnl&&aﬁé&uhﬁr‘%%orﬁﬁﬁm%%ceaure of Exanple 2, | e%58 Bads"pP the
devel opi ng smhgmwgrbrmtﬁh@rage «t0 -1, 1, 1-trichl oroet hane. 5 1@0paﬂsEP_0,323.

583 Bl Conpesubi tetiesolxperiment 1: Resin (a-1) :obtained in Pr¢pagapin -

= Exanpl e 1 | Benzyl diftetbylpasit s Cel | osol ve acetate Pentaerythlri{ol 35 parts

t et r amery| qtaEthyl anthraquinone ' 7.0 parts 2-Ethyl anthrfquiseas. | = .
2.0 parts 1-Bghbrosufethi oxant hone : A20parsafts-. -
Fi nel y powjdiinelf powdesed talc - 10. 0 pa tseQpars -
Bari um sul d’thé'a'ocvamnegfeen - 15. 0 phrt@ﬁpaﬂ : _
Pht hal ocyani M® S5{patbpats |- ...
- Anti - f%®ami 'WB‘P“‘(?F" IaplyRs proxsesi @mpu °UE§T°“‘°W )ar‘§°E%"G ‘under-.. .
the trad e und Legrm-tram ?lgrfgonof“Epo Tohto™ YDCN-702) . R
Tot al : 0 sitiv on-was pre %Eﬁ by
fol | ow ng Qé’; M L "@éﬁm S gdsﬁngﬁttre?{ '&ad?:% oneft sfj' al
COTTpaI’ﬂ,tI on were used in the ar \nnri onsinvnes .
i ndi cat ed orrespondl ngly i nst ead. -Fromthis resin corrp&w{ dR0.0 gartso der

. resist pattern.was fornmed by followr ng the procedure of Exanple 2,

excepting tAghopedikitiveindmigsetibg D bdnspakilicAtwad broBstad bw@mmtmedu@mmm'ﬁd ve

Exper i me2t exgsptiabthéeampondnts- far- al dompliativie m&dpdsmoera&mabmmeB@a@in&hﬁpmpomons o
42. Gs padicgedicormspbiiigly| instead (Feomethis phatasensitiag thermosetting resin composition, a solder resist -

6. 0 part pattern was formed by followmg the procedure of Example 3.

50
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Butyl cel I osol ve -

4.0 parts Benzyl dinet hyI ketal’ . o
3.5 parts 30 2- Et hyl anthracﬁﬂmmmssam
1.5 parts Barium sul fate

12.0 parts Finely powdered talc

8.0 par F?“Pﬁﬁ“h%l?’@&%ﬁ‘u‘me green. .

0.5 part "MODAFLOW _
1.5 parts 35 75%butyl cellosolve solution of novolac fype €poxy ¢
(prodyct| BésiieRi2potitamdin Prepatkn(Exganid 4 Co., Ltd. under regi stermnanac_
deS| gnat | Gellogdive'aggtale Toht 0" YDCN- 702) Di cyandl am de Al park
: Dipontg@ryuitol kexaagwlaisg agent (product of Shikoku Cheni a.._ .0 fadsy:
regl ster B'°thv'a'??&'¥&?‘l€"a°'!'a§ part designation of "CUREZOL" 2PZ-ICN30PR 4l
1100. 0 pajr Benz d Heokhsi t i ve ‘thernosetting resin conpositionf-wgsBi¥Eja
by fabl FFQ"‘? 8’%’?"2??‘,'@ AWf Exanple 2, excepting the conpdnefftdios
conpar atji B‘Pﬁ? on indicated above were used in the prgpofti-oUsS |
i ndi cat P p respondl ngty instead. Fromthis photosensitive. -h_ gaeT i N
resi ndc MRG, Lew,. % sol der%realjntz pa:)Jt;ge)rn r\gggp%%émrreﬁi by foljl oyigldnd
procedur n fg henbl A u@mﬁ”at'{s\(ﬁm. '
Exper'Pnenrzp&r KEs%anm e e 1

n

40. 0 parft bdisHehyi Sutfaieet at e Di pentaerythrltol hexaacryl at e 20 parts
4.0 parlt suriayagdnypoaact of SHiReku Odﬁrﬂéuls}doaﬁtﬂer registered trademark y - 1.0 part
3.0 par t{sddsighatigh of 'ICUBEZOLF 2MZAZIN) I I
3.0 rtg 2 (Ormethytam oy et iyt penzoate Total: 1000paﬂs

:2.0 partls-10 . Finely powdered falec : _
'11.0 parts Cay T

12.0 part < Fhelosensisvethermeseting wain comppoghiqnwaprepared by folloving the Pfocedwe&f-ﬁﬂmple
1.5 par Bsexcentog the cpRrRanericfone eqmpaiative sompasion Beicaiadgbperwre e e'gwfg
(pr ochl "dﬁ L ofy- F’°T5“‘?)P F%“é"“ﬁ sR'él?HJ@ﬁ "‘Heéﬂ"’é'h% a@ Pt e
t r ademaR® gE%d Hy m

2.0 pars ¥ ﬁsﬁ 23;?? X ithsy oo g ;%E‘%ﬂp‘gg#ﬂ“e?ﬁ”iéaﬁiﬂeer ed'

tradenar e5|gna I on o _
= Total : d@\e roB és%n&a{aﬁ%t PBR" S éeéaec; E@ﬁm&h&d ,nathesawavsueaml thd QeyaS =

pr epa® eghadod HrbPhdatyyt N€ ‘procedure of ~ Exanpl e 2, excepting the conponents:.
for a conparative conposition Indicated above were used in the proportlons

i ndi cat epireorer gholsunslivigl y. From this photosensitive thernosetting resin .
conposition, a solder resist pattern 25 was formed by follow ng the
procedur e b photeeititybwas Halermirde by exposiigOs sdmipdits af ditravivlk Ghbt 385 @i is wavaleagtit he =~ °
- sol déf tees vagingdddsgor af $00) 7502 ion €ADO0| ral/dme awit tesaidl oftap Begial GictiBomederr(prbdugtof Orc - i
Exper i mMatacturingyCa, Utd)ndeveloping. thehexpesodeamplet forfi0cdconds witharrblexant dpmpemmefs The :
resul t s agulied b erraying uTdgh |acpressurgas: 2okaimér mide visyaliiratiog de condiforbefcthe coglipge -
‘tested WSQWenWqumﬁngmﬁﬂWOmmM uated by the scales 30 indicated.
. corregpon@ gl yPe M‘T‘Sﬁs@m‘ﬂﬁ%‘%ﬁy tivity The photosensitivity was - '&i -
'determneﬂ bye Ieto an ultraviolet light 365 nmin B

wavel engtfi‘to a %’6‘? 500, 750, or 1,000 ml)/[err] with the a'd

of an Int%yral product of Oc - |

2) Test for developing property

The develaping property was determmed by exposlng a sample through a relevant photomask to an
ultraviolet light 365 nm in wavelength to a d e 1ge. of 750 mJ/cm? with the aid of an integral actinometer
(product of ORC Manufacturing Co., Ltd.) theruby producing a test plece, developing the test piece for a
varying duration of 20, 40, or. 60 seconds with a relevant developing solution applied by spraying under
apressure of 2 kg/cm?, and visually rating the condition of removal of the unexposed part of the coating on
the following four-point scale.

50

1 O: Perfect development
o: Survival of thin undeveloped surface por'aon
55 A Survival of undeveloped portion throughout the entire surface
X

Substantial absence of development

18



Manuf act uri ng Co.. eve__. o_p| ng the exposed sarrpl e
with a rel evant devel | ca
2 kg/[err], and vi sual-‘l"y rati ng tER0B2RHEIBON of the coating-iéonseés
produced on the follow ng four-por nt scale. O Perfect absence of

di scer ni bl_gﬁchhan e 0: Slight change of surface A:

" change of¥ 'P'ét?f'é _“-r-- o EXT oI I -at: Il on of coating 2) Test f.or- .d
property The dev in r vvas det d '
“ﬁa @r@f frfmgr;r?

to a dp sm ' er g .
(-product aEHue géarfbe

devel opi Qehdlube y ﬂo@&ﬁlg aofestapiééarl“éi% &lbgsaéu{sq tl@c te pie

wth a ri@hd%k%ﬂarddﬁvéﬁ Jafnble! IRfdstidP IahdAFl 1S) BRI2GYY 'ahd) st
2 kgl [ er pibce Brachoviing teat t:sshg raataauaejvet daffopfidhB Elipb (G¥llo Pdpe® AT Vigh
part ob pélingaethe fliowing fdunpoidtatdeoni-ng - f our - poi nt -scale. O -
devel oprren@o Total aBenasi of pdeliyl (100M00) undevel oped surface port|on A
Survi val” o6 : undeSlghtyeelihy roess-out pprtions (190/0e) t he entire surface x:

Subst ant i af : absefW0&d 9048Y el opnent. 18 EP 0 323.563 Bl 3) Test for
adhesi on The adh®30dASKHY det ermiend by exposing a sanple through a -
rel evdAt photomask to an ultraviolet light 365 nmin wavel ength to a dosage'
of 750 rrﬂﬁ"é'rfP']PeW"t'ﬁ'df‘?Fé aid of an integral actinoneter (product of ORG-5.-

Manuf act ur i Lfeve E:a&b the exposed snm Ie for 60 seconds™

(t:he
E /rfl eva%p@% :%E;ﬁﬁa?eﬁe 489 TP e ﬁ%?"“&é 19q °m"h orts tt?ff

producr NG) Fost Grbsi g,ac,ggm si ng cross cuts In the test piece after.t
pattern of a chec er oard as specrfled by Japanese Industrial stan

(J1S) D 02Gis pripértyswdideBintintdl by Résphng o SEfe teﬁsreo@as%ed ih SeAesP RE bileSih imfrelser
an adhesinva £R6duOADIOG SulR doidab lﬁﬁnmw)c RNE0 Wiinttds.| rovovindthd fbstt fidte G

of 10 2peeduetil solOtidhEhdfrating Mté%ﬂptédalbbmﬂ'ﬁ\eﬁiwe&cvﬂdt Qespéat to film £6Haflbn @de@hvE®en 61
peel i ng (hd@dibvli@Ppurepoint scale. Sl i ght peeling in cross-cut portions (100/100):

50/ 100 t o @D/ 100Absplute absend of BiscetaiblexBany®0 15 4) . Test for penci | hardness The
penci | harelness Vemsslighttpresericaekchingenmeasuri ng hardness of the sane test -pi-ece
< as used i nAthe tBragence gf gpnspickiqussthangei n accordance with the nmet hod specified
in JI K 5400 un@estrrepce phbligferjopanell of separglign of 20atisy Test for resistance to '~
‘acids This 0 was det er mined by keeping the sane test -piece as used -
in the t@stes?fﬂ'p ﬁ%ﬁ?@ﬁ'kF'ﬁrrersed in an aqueous 10 vol % sul furic-aci d i

sol ution at, ﬂ%err]9 for Yﬁ@ r!gg{hrg\é\ron t est gqescgvfrom t he 25
t t
il m dond) % aa% Wag'ﬁ" AU Y45 g'efp ?ﬁ{}g? o g e fesi oo

e ah
Absol ut e absence of di scernl bl e change o: Very slight presence of -
change Ay) Test for rRliEHENBSoldnt CONSPi cuous change 30 X: - Qccurrence of

blister or swell or separation of coating 6) Test for resistance to alkalis
© Thi s P& operrhiy prpsrywdstieinid by Bliokify he PloBdliuleE thl téAe RF HsBtath t§ Béds! Sdptihdd "

r esi st anamtoh@wasQiseksin taxptep bi thgaqidufTo Vol Sulitik: atid selitfin.sodi um hydrOXI de -
solution was used in the place of the aqueous 10 vol % sul furic acid
sol uti on8) E}tf&ees_istafnostorptaﬂrigst ance t'o sol vent

45 This property was determined by plating the same test piece as used in the test for adhesion in a go!d
plating liquid (product of Electro Plating Engineers of Japan, Ltd. under registered trademark designation of
"AUTRONEX" CI) at 30°C for © minutes with a current density of 1 A/dm? thereby depositing.a.gold plate -:-
1.5 *2n in thickness and examining the condition of produoed coating ir ¥..@ same manner as in the test for
resistance to acids.

9) Test for resistance to soldering témpér.a_ture
f This property was determined b'y di'ppihg the same test piece as used in the test for adhesion once,
thres times, or five times each for 10 seconds in a soldering bath at 260 C in accordance with the method
s5 specified in JIS C 6481 and rating the condition of the coating consequently produced in the same manner
as in the test for resistance to acids. = ' :
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