 e3e, ZVWW X: XY6YT, ZV i, RESIST COWPOSI TI ONS FOR PLATI NG Descr i oy e e
odif TR 2003

RepI acenent sheet . '~ This inventi esi st

for plating, a oduci ng the mm N\“ d wiring board

using the sarre UJMrtrcularly t gmposi tion for plating
with a fine struc q‘rze‘m g excell ent hot osensr?r ve properties,

resistance to alkall and heat resistance and an inproved surface snmoot hness

wi t hout causi ng_ devel opne%ﬁSIIS"e';GQm@SITrIrOQ_@m Pisgliycof anchor depth, a

net hod of prB¥H#!'My t he same and a printed wiring board using such a resr st

conposi tion for pﬂh@&rveﬂt%nreﬁestoaregydom oslrl ré’f{ﬁ Zat I On andg 4 h Speedl ng
sit onior

el CtT oNi C eQdisRIMe A Lol mwres E'Z%éls??,%?ﬁe rﬁv‘iﬂ” MRy
For this endpholodenditibe prop6Hits, rrﬁgla Elkaﬁgdd Rda rsYMnJe a E?Qa
mount i ng LSI infidvebpiéngiasidlensdpécively & afthéd aspfl 4 ﬁéﬂtobér)ﬁro s@rﬂe a’t\d rﬂt‘é‘d mt So@r‘& n.
As a nmet hod esing fugh aresirgcompmatianddr patisg. on t he Wi ring board there has |ately
been notic ed an digernty nyriatuizetidne highee@ingof alprtrerith@pneneeré rfsocaappdr with tle QVEO® ofRlec-

surface of mﬁe s £ rbreﬁh'%haarane%\rw braeyerdwmmmaramemnﬁ B bavefigh dbpeity .

adhesi ve | ayaenrdr ‘ Asa 11:5@% panmr)n ctors on ﬂs1e \91%;[ rat the has ef

el ectral ess Wllre@tnlamﬂihésge it: %lmi &mffhtﬁ eQ)FaSsu ast’gt ?3 Ht yer‘%n surfa?‘?gg V? ém]r’ to
t hi s net hod, iajehieroGghérdd) eddtte si subStrafeQrs e yartd'b@troee Sfafin Qlfrﬁrﬁg'on 186 bl &\@'I’a & he
formation of Acordisd meti®a) tHe hatiuctohiSionvd by Ihg elbbiddsEyghatint a@dn thel R Asatidn it aadaﬁk P abirRr n
accuracy Ganwin "Mﬂed*a'c@dsw #nd paterg wesnracg 01t be pRdUCHINEIpvedcosti ab bongaredadits brexgbhddadil|
net hod of f off°A derm ttee;;trwetrﬁtvd%wtwq@mﬁ@d subt ract i ve rretthod I n
order to pr OQH&Q Qecw éi ts \2& F :g€ %L'ss?qtoc: ea?met ?F Itwp%s ?.sz%t:gl of

| ow cost by Eth@ng IQW&'JQF% sBr*a&- { lﬂ? e la hﬁdé g‘lﬂ ag on, a a\§ g% hi resolutlon
parti cul ael yardmpdiyihadvelophbr@itesidus on thetcohsiﬂer&@,&&r%&ﬁé’d}éu & aﬂ§ﬂwe@ev@lep$de§ and being very
conposftlon @apa@laew'@f of gtt¢ddigietignt dven ittipammesditg e nigidatiaiiah aceariafoutahaigadheaiue e

| ayer under fr Heng fm | ow-up action, and havi n a high resol ut I on, 20 and

| eavi ng no dg(\{lﬁl‘ygl\s he i Slstf g%oo réeiatgzﬁ’mgaﬁé\?:ggﬁ%ﬁggjrw fﬂ f nc? UQ'P?\@){?se ra hun‘zs

t he devel8pneyt as R el ikt Qvitl EcyWo erhay orhe e&ﬁ
even if the t-lmas;nr@rpmbbnt résnaa:bffgh;ti%ad dﬁaai:d Hoa telisthnSe. carrr ed rgu%?o# J:P.QEQ &L%nﬁﬁ

tenperature for a*orve)'n hetrrssmacompﬁsﬂobmalnlmhesbovmmp@auatnammgmlrﬁé‘.djawmgksthb:e.mabove
properties, n@@’ Igh‘ﬁ“'i P Y"be'e‘ﬁ'vtﬁs@edheme‘sw@tﬂ’eﬁlﬂemﬂ%@krotswwdb

conbi ni ngsa Rl i%‘?r'"ih “*éelét la% sou'jq’tf"gtg

ratr

ki

t han sever al lnk}fdﬂﬁilh @H% rltie a{e ﬁl‘m\é\d :teraé}éﬁlem?n
ol i goner havrhmgsleanmmuersensr t | ve group and acry mONGMer froma Vi ewpor nt

of filmfor m n (9 fretiniaye of imprgying tha resigiarc ot ke adrdd inggistloeetikhi, aﬂdorhmte isih@gdsaitageaine .
However, |, 3tshe ﬁ§d§'tsf e PE@HF%&PFﬁ"‘ﬁ £PE AP eropRE vy cudeg a@mrfpaﬁnqu

oo ] AR R e A Eree st
pol ymer S V&EIQ( Inlhﬁd’t@ﬁrgth&daﬁiu&ﬁﬁdd rﬁlh E‘Qmpddé étifon. ure ro Jgpoll amesirst ?issufﬁciently
crossl i nki ngdqdeehsartﬁeyvan Insn graDdath@npHRY 21310 -O3dr @langaine.al kal i when it i's

i mrer sed Ln a W%t'le'k‘at 'FS‘Sb'atdqwfdmu t° Iszbrivergjonalftectinkyee i noksaffigdntyedutablgththe i |mmersron
tenper at UI‘ e. %ours rexalr?’\h a ele rol sst ’(lqg@ a "°‘d‘t§z‘h’éﬂ' mté%di @pth‘}e@pqm&f timr

el uted out i mntja%ep B, ‘R e *}iﬂf R aI ré;?&ﬁﬁ @%ﬂ ol Ol ook
the plating toﬁweampwnthetraamdﬁ\grhaﬂ&;mh@%h éhfsrwagrop%ﬁr suettheprEL-r prope Fries of
t he pl at ed fil m o attdgbriqud that b gesin posqessdb batna théimds gbraﬁu;sdnalsretotsdasnaily%arkdd intRS a
t echni que’ of reF' ?Ff“ thergiaprpragell 8 phatasesitipd resinrempottiomeherela g hafftestergbtaileR Byl aprylating a

t heref ore, a§1r° PP ,dgg&?ﬁ’gad” 8° 5P gﬂjﬁ‘ﬂ IS “ E’f ‘Uéﬁ“t"?' &fie FFoy 1P Ud AT ¥ teet al

nI ue er ne ares exc ns
‘ x4 ot SIS bl e APl 5P OXY

onfed

pl ating conpri si N@walr, RPRMNiqleHh
-~i35 resin a@drkarbalhmwi@mb@mw& dh£h94a th téMperﬁ@Q&ﬂémb%ét dt by 4 without

I ngr edi ent ardradicaviehawsengitiva pro@niggani ¢ sol vent, a thi xotropic agent, a filler,
and a chem cal |'at>rriqrig> SP'rﬁ”ihdmbtveProl(lsreethQWbr#kJWS -F1§0g ditopedanairgplsecompostion for plating .
i s- part i cul af‘t dlem ' "Wtcr'rpeerpe% [eglp in whigh apprtef eetwg ‘tqﬁ@'a@%ﬁdm@t%ﬁ"s“rﬁawner n
inla seni-adgLite: hb Wﬁuﬁﬁ‘rﬂed“@‘r%ﬁﬂ‘g "dlg gy "F‘ @ Arogfetiep, deat re-

case, whén an anchor d

suffrcren&ly_ eatﬁ% £ Qb &@mhgpers on I h an a °m eBmTQMT?LfEOC)
for a long tinme. Hd@uveN@Wder 5108 infi@BleShrind 4Wknt RGARN ydrbéagt tﬁeQestsﬂbr%po@rﬁUﬂM&&Bédma-l‘\
t echni que i s&AG04suhitivien thiaprinigd dung Bdld @ abt@itniaeurdcieEty 94i@Buch Orebid) camhposition, as shown
gh t enper at'fige!. B fnidatolglsuring deait R existingtel mepystabetate oot g qodide efifapeod thé estngtrésan 14
a bath tenperature of 80C for not |less than 5 hours, for exanple, for
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Replacement sheut
EP- A- 0623852 in the name of the appli cant corresponds to JP-A- 693@3994}1@{1%”3
di scl oses a resi st conposition for plating and a nethod of producing a
resi st composition for plating having the features of the
pre-characterising 15 portion of clains 1 and 6 respectively. DE-A-2925895
and FR- A- 25B0828 di scl ose resist conpositions. It is, therefore, an aim of
the present Invention to solve the aforenentioned problens of the
conventional techniques and to provide a resist conposition for plating
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t he COMPOSi ttdr@ia podsn lr@quld Pasiftosmpbatiends ram«eluallaso t he kneadi ng conventional ly

requi red“for the que@w. @79 m"@ﬁteﬂ PIOUAT 14 ap ester eeﬂvmef@atpvs penjipsidlos metippendic addanddys . 4s

Preferably, tepret "E\g’ggb yco e ;:égx__t%gﬁeﬁéhz e Ereo{trie%olerx col upugh%t%} acrylic

acid or methacryhblf Bt Rt fnorher1- 10.
Preferably, the ghye thﬂhh&Blséuﬁng@beﬂtl Mlcﬁenﬁ“ yco Irret y et her or
triethyl ene gl yceiefedbmuﬂawetheitmma inveRtioihaatd yps epbily @esia enBotéseiBitivefmendmaere
coht ai ns bl itghéradied to thyeempeiioxy resin and a photosensitive nononer. |
Preferably, the [hfilyersios bedsparhed Wiigrisitneatatng qoeppaavingdrayinge, whegpr ef erabl y, In
t he met hod of n e X n ttive
ﬁorrer are | éﬁ& { j}gj’g élggswthlﬁgﬂg g%?r%%@ngttl g%v%ﬁoﬂﬁ % srtlz\:/oeﬁgltlg}t cQJ? 3?&%@
described withege emﬁmsp&&untdm@@u@@gmadw)ﬁm&ama.\mag&nEmssel n: Fig.11s a
di agramrat i c Viigsus b idCNMRIspectiumgf e ag@fli@dser pplyme bitdinad)in Prbdacticrofxaragtd 4; onal r esi st
CONPOSi ti on Cofid-&ls A TGN trhtrume wESryiterty piymiechhipiodddn Feadyclin §xeaglemit ; Fig. 2 Is a 1
HN MR spectrum of an acrylic ester polynmer obtained fn Production Exanple
1;IFig. 3 1s a 13C-NWR spectrumof an acrylic ester polyner obtained in
Pr?duction Exanple 1; Fig. 4 Is an FT-1R spectrumof an acrylic ester
yrrer obtained In Production Exanple 1;2 Renla~ nen( sheet
Da e: .6---~t~~~ ;~~ Fig, 5is an optlcal phot om crograph (250 x
rragnlflcation) of a resist conposition for plating obtained 1n Exanple 1;
. Fig. 6 is an optical photom crograph (250 x nagnification) of a resist
conposi tion for plating obtained in Conparative Exanple 2; 5 In the
invention the |mdazol e curi ng agent may be used |n formof povvder or
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30 35 NC~C~Hg- O- CH2~ CHy- O Cy$q- CND (2) NC-CH2-CH2-N / N 40 ~s Rep'@iﬁggg‘*%l \
IN'Y CHg 50 All of these conpounds are |liquid at room tenperat & and-
are uniformy dispersed in the resist after the curing, white the-cured
resist is excellent in the resl~tance to base, resistance to acid and

resi stance to oxidizing agent. 5s They are comercially available, In which
t he conpound of the fornula (1) corresponds to a trade nane of 2E4NZ CN
made by Shl koku Kasel and the oonp ound of the formul a

corresponds tigoalsg Eg E Rlatingaptalnegin Examplef; ) - gn
the compound g ,2}9?] % ?hﬁUP%Pg(a@'j(z 6?’?98'%8@%@1 eS| c%i“pf’sim& %P'ﬂ‘%‘”&%‘#f‘”@? made
By Shi koku Kasel ) Ltd. 3 f Repl acenent sheet DcltE.. ~ ~ ~~~ ~1t,a..J
L~ 5 5 10 1 il ReBOMAMEBAL61E AUBhgRGRIMay beusddFREIM biffowREt oAITIRUNIWeveDthe ube dHile Par t S
by wei ght, lipuidih@szab byinghedt ipmstérsieldy deseibaghélow. More particularly 4-6 parts by .
wei ght based on ThgQuigaiidzge dyyngwngenigdvixistortt ath bate @ lanibrols dispsmsitg Intie moestileref thewgauedli ent .
When t he arfbﬁjﬁ'tgfeldemlse§§ exep hife resish %9!’"90515 I8 peiedy PHCha‘tUH@ ageqils eﬂ?je"i%aﬁﬁ%‘ﬁﬁfff?"e‘v ent
and the ¢ '?Wm'h"gﬁ“@%’ﬁ%*fl h e|‘°"*tﬁ B ga ’t“ °t‘“’ ‘é ‘§] F‘r‘é@é’?’“’ ‘H‘H"m%nce '
the des' r E%ﬁf a ﬁ%cg mgguggﬁfﬁg )'(:;t tac sta sta r ect romas e su acedo h

parts by wer g ht ,on%He B6& hdnB Yindh@e 88nveatin QBMérPJEnr@ get\msédmst mle@qusa@nmg&da
itself is magh;hebmemhxsgmgeabsaﬁlpbxlmam‘n uitrébteCatbfe@rCihadésin ditebthe dining & prajeuth e nce
the al kal i theeskle sirfageolheirnisteptiom| As aesuiiewhen & vikeee is @alisoOn histhgmptriige andhulidicitethe ur i ng
agent i d° u§€03‘|°ﬁ°fthh@"‘i“ﬁve'r?t"i yeh alf%“atﬂb@l"ﬂ"eaqeﬁ@"f’@lsMSWWE""F&W wgactsYide cpger aci d

t r tan ed cu t ot remain
anhydrl des a a:ﬁ?eact ’%gsotham;g thecondl. rc?r*;u?c eé C-ﬁ‘ﬂ‘q g] aﬁéﬁe[n dPﬁln &
thernosettin yen Mpln\ ﬁ y S6 & nknmlrm&zélehﬁrlneﬂergbelng
anhydri de, nt,hmfz@b bmua&gabfamam@h oﬁeeas&dd@an EfmBdhidS reprosehtdd biRnEiomowihg dmitae) ~ | |
R-~/ M -te®:0 OIll RGCOCHZ-CHR I. 020011 ~ ~ R ~0-~02-~H R, )
RCOCHy-CHR + CHZ-CHR--~1 25 ~ ~~ OCHZ-CHR | O 30 However, the
resulting cured resist causes hydronS|s under basic condition due to its
ester structure, so that the al kB resistance Is poor. Since the

el ectrolzess plating solution strong basic froma viewoint of the
necessity form ng Nc-oEhate , the resist Is requi replto have a
resi stance to base.
C2Hs
30
35 NC-CaH4—0~CH - CH2—0~-C2Hq-CN
% A — (2)

NC-CHy-CH-N_ /N

40

45

@—cn NN (3)
Y

CHjy

50

All of these compounds are liquid at room temperature (25°C) and are uniformly dispersed in the resist after
the curing, while the cured resist Is excellent in the resistance 1o base, resistance 1o acid and resisiance 1o oxidizing
agent.

55 They are commercially avallable, In which the compound of the formula (1) corresponds to a trade name of
2E4MZ-CN made by Shikoku Kasel Co., Ltd., and the compound of the formula (2) corresponds to a trade name of
2PHZ-CN made by Shikoku Kasel Co., Ltd., and the compound of the formula (3) corresponds to a trade name of

; 1B2MZ made by Shikoku Kasetl Co., Ltd.
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On the other hand) the imidazole curing agent takes the fol | owi REPRIERM I
reaction, so that the ester structu re is not fornmed and the reE)P‘s‘t*{igﬁBAt(oﬁpng
A d_IZL. Y

base is excellent. 35~~ R2 40'-Rl- ~~H '~ N~-NOR3 45 . R2 so Ri1-
-NYN OHR3 55 Rz -1 R-i HCHZ -N~NOHR3 x/CHR --~014 Repl acenent
sf~eet Dare: ~--~r-~1~-~~ ~uf;J RR s Rl-; g-CgZ - T7 ~ Nt . . . Cgz_Cg-R1
HR3IO '"ro. . . CHR-Cg-RL + CHy-CH-R1L --~ - . . Cg2 Cg R O O

OCH2 IHRL rs - O Further, the printed wiring board provided with the
resist may bea itrléfaqeégyewriﬂq?ag%gﬁ EFer:b'P a’?ﬂ@‘ﬁ%ﬂwgﬁﬁﬁf‘?h“: 3’;&;:?‘*'?’6'1-’5 PRIF&Y l”‘%é@? B nust
be. har dl y fsqqsp@t?\%)r’\‘)arj\)n?(%yemtﬁ} cﬁﬁ?.ggﬁlﬁ a# eC ohslinkn%g?s%re gé@l dgg}c}a\c’gﬁmﬁem@#t
using the i n 520l e CHEL T, SRR ot dobinddCorl nbick Shocalorld pits bivoihl dhoiibe water

oxi di zi ngs ag@dptionlNBe hiiNRR bdnPblnd\hdis KR, tREREF AR@Hon/dr ihélcufe® i@ Trises GndthBiRe the
phot osensi t i anai e@fhd iiveigy®dirent bel ow. The phot osensitive resin | ngredient
used I n the | nvermheresorn vy daimdardecudd ageonoksidn theyrentie j3aineyto theggliowing fagts\That s lacidy
part of epoxarhygridstgyd inislazale poypeunds afe fshdas efuringfagantior p berpgseling repimhayjag epoxy group therein.
parti al - acr y{'af &tp e P AR e olvigchipie BEERSItTve resin for the formation
of the resist is (metha)acryl~ nononer, oligoner or 25 polynmer represented
by CHz=CRr COOR2 or (-CH2CRyCOOR2-)n as an essential Ingredient froma

vi ewpoi nt of phot osensi%_igvgr properties. Wen succhlia resin ls subjected to a
crosslinking reaction, the sulting_gHL roduct | s.apt-t@a have an ester
structure®of Rr-COOR2. fw(h(gr,th agﬁh(géejzngﬁﬁo% HEFZF%% R?esi n havi ng
such an ester structure dreates hydrol$sis in the preserice of an alkali as
shown in the follow ng réaction formula: 30 R -COOR2 + ON ~ Rr-COO + R20H
Furthernore) the photosensitive rests Is necessary to be based on epoxy
resin from a viewpoint of the heat resistance. 35 In the invention, It is
possible to reduce the nolecular weight between grosslinklng points of the
cured product by usi ﬁg the partial -acryl ated) ungured novol act ype epoxy
resin as the phot ogensotdmecresi n+ icEgreaHEENtIWR-CEOTEH2TCEFRI ng t he

phot osensisti ve properties, %@er eby Myé intrusion of al kgligjJeathe

hi gh-al kali treatment at high tenperature can effectively belprevented to

| nprove the alkali resistance. The above novol ac type epoxy Pésin has a
structure of repeating units of epoxy group as a functional group ,40 and
benzene ring | n wWiiekr, &h@su%@p@rresgfcatpém{d%ﬂgs UnbidPEhSic dofditib e © A Brerdfuciid 8o MaiTDET
of functi onaine gkabtbpiQantdiE phoiGnck e lEkrOGES platingdoin RBidig basiMamaONc@paint G thB6RessiiCh a
resin i s not foanifge mgtalcirerier the clsistiseqquired Y bave essidtancerigbaesr ed product has a
greater number 9f°'ts're<9§grmnﬁ»me ﬁg’ag%mwggeaﬁﬁeﬁ'@r*ﬂ cheqigptyeactpase g esHiSIYGHHE. As
a result, ,it °feersAaIdRrEs rhRPet RE°HYt ecul ar notion of the cured product
is:control[ed in the high-alkali treatment at high tenperature, whereby the
I nt'rusion of alkali can be prevented and OH group Is hardly reacted with a
pol'ar group In the cured product. 45 ~ Further, when the above-defined

i m'dazél e curing agent Is used®as a curing agent &% such an epoxy resin,
(t iI's possible to control the e%?rﬂifi’cation in th:aTﬁing and hence the
hydrol yses reaction hrqugh,alkayl £gn-bg R[ rEgdNOJyprove the al kali
resi stance. In the Inventyon, the Yincured novplac typg epoxy resin as a
phot osensitive resin ind?edi ent ofRjhe resi stOEonpositRzon is partially
ecr!yl ated“for establishing high resolution (photosensithre property) and
al klali resistance. In this so case, the acrylation ratio of epoxy group is
resitricted to 20-80% prefer&bl y 25-50% Thus, the desired photosensftive
property (resolution) of the“#esist is attained by restricting the
acriylatioff ratio to the above range, while the alkali resistance of the

resi st may be | nproved diycagi- \¢; NQVOdRL-cRY-RE -6pOXy resin as the resin
i ngr edi ent . | \/ :

OH Rj 0
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Replacement sheet
When the acrylation ratio is less than 20% the devel opabilityDeak: fﬂﬁ?ﬁA{ ZU6]
resist is poor and ft is difficult to forma fine pattern, while when
exceeds 80% the sufficient alkali resistance is not obtained. Nbreover,
the acrylation of ss epoxy group is carried out by using acryl oyl group
(CH2=CHCO-;, ~r nethacryl oyl group (CH2=C(CH3)CO ). The uncured novol ac
type epoxy resin is favorable to have an epoxy equival ent of not nore than
300, preferably not nore than 250. Wen the epoxy equival ent exceeds 300,
t he nol ecul ar wei ght between the crosslinking-points of the cured epoxy

resin becones |arger and the intrusion of glkali is easy and the alkali
resi stance |Is degraded. Repl acenent 2Cate: ~ 6 MAY G| ~~ noreover,
one term epoxy equival ent uses herein |[feans a weight ig) of the epoxy resin

per ~ gram equwai ent of epoXRf-gHECH) - N l- Avem-carRr; t he novol ac type
epoxy resin having such a functtonal grdup Is preferably Included In an
armount of not | ess than 50% by Ofei ght, mueferably Hot |ess than 70% by

Wel ght per total resin ingredient. Wen the s anmount of such a novolac type
epoxy resin Is less than 50% by wei ght, the nol ecul ar wei ght between the
crossl I nking points of the cured resist can not sufficiently be decreased.
in the resist conpostidmrCcleR) pkatEpgrape of-eh Ng- CEz-tOAERL nvention (I n
addition to the use of be zophenone/as a phot o i ni t%a]':g @QIM chler's
ketone as a photosensitiser}, a thernosetting resin,” a fherrmpl astic resin,
a -phot os¥Bnsitive resin, a photoinltiator and the I|ke ma@~properly be
conpounded In addition to the above defined novol ac type epoxy resin such
as cresol - novol agtey RE pRRE ¥iMngbEed dhwicdARRNR reJLQMé}'bé‘Eeaéé’\QtﬁacﬁQ%Mtzlﬁg%dn{‘so%ﬂfj the
litke) and aing@sia riubitbb hdy SR 1D ERIBixlokiFGerMYwdI&, 1RAGELhrodict ushE e Fiaiol s t he
t her nose#t i agniisogiatingly ssieto mador baliznggbent.of an epoxy resin, an allyl resi n a)
mel ani ne resin, Hadvetionwipe Cfee*’s}‘i'eﬁw"hﬁﬁpepth@hetH'?ethiﬂYeaﬁl"i"efeq‘ee@F'ﬁW use ma'\é

made of pol yet pgp@egggmﬁ;aﬁ'“ & fligpeef g love n\%"ﬁa@ % 5 i85 peyolpedepe RPOXYAgSInin ne
phot osensi t Ve I fagbridral, He tb@rems‘i@ne @%&Bﬁ)a&ﬂl@%@omer. oligomer or
nonof unc#st o Bﬂ}meﬁépr@&hey B)LUI-QJO R, @ b@iz@ﬁmng )n‘éﬁanreQSrlﬂﬁl Rgrédfonta b vpént of pho-

nmol ecul ar wesegkitve prbpeniet Winap is@h & feeimis &ubipol ©.a clobriikiny eaciionttiveestiing punadipRtiict igpgt iy eSi N
or phot osen§ive prastersiusiuig offiaFORBa Burther hepboami@enrdtalihdiesinhavisgisughean p4irs siipiyreagien r
vei ght bet wEEHYPHRIRPEFEXP PIRR iRl FRIVA b e fofqwlop repdier A% noset ti ng or

phot ocur ong becones small. As a photolnitlator, In addition to
benzophenone, use may be nmade O 1-GROR? @t BrROWH R4t r erpl ecul ar  bond

cl eavage type conpounds such as benzoi sobutyi ether, benzyt dinmethyl ketal,
di acet oxypheno neFurthaimydren kg photesenative resiniy nerepaani todd besedtn evmwwr'rem a ygygoint of the heat

hydr oxyagt SBAEH gnveﬁm oSG e Hore R Yo RGBS AN Al LR oMo RROUNS
such as M cby@igife éu@dmlia@ho%' e&hﬁ'im éfgétp sena{%' ki ; diaén@om@'gﬁmg :
i sobut yl t himeyeitséhemne propagied, RIRrepy a&m@ﬁmsn dikhiziBe highralkatididdtrbdnan higraenhdkdatire Ban of-

ket one, usefmvmrwneiomprMMMhslsamne di net hyi di et hanol ami ne,

e ¢ 22 R %E{HZ“ % G Ty Pt
ich ltl product has a greater
4-di met hyl a rﬁUa a r@pomtmmulne dingd i nmﬁfmm&m L@ ston
4- di met hy| awl tholoengromit & conatslield iphé wmtkauzrahheetatmghtten@éryturQMMy th@ Btrubisn df &lkali can

phot osen5| t ibgRreveeted end @mt‘ﬁueélherﬂ! rejcpd vith @ pelas grogptin tbm'pquvdt on for I ati nq

di l@ﬁbov? eﬁgwld e
Beoor o g ek 1&%@6, Ly e P e OGP WP A SRS

be  used because TR 1 ioA SR TR fed mvo‘aayfeceeé& fein &arahoﬁ@e%sutvy.ehﬁng%ataaum%s@m t he
film can eapoditign ibeardam/raareaeied ASesthiing Rghu&Bilitionl GBdtbsénaitive popedy) aCdikall reprand@f In thise

resin, néht icesn, tregeyryligien mtivdterod growp isadstriaqudosp 08086 Inretamblastspry. Thus ttfeydesirkcph aasensitive ~
met hyI cel | oggPX%&;j'gt“ﬁ%}tl;gﬁ %gb‘m‘c‘l@gg;ﬁm" c!‘:g%f Pﬁ%‘%‘?'\/%b tohete t@l d’é‘ﬂﬂi@aﬁﬁ‘é‘t at e)
bUtyl car bf t iy nra 0'ls less Lké deveE@ of the resist (s o sd rrral
met hyl pyrr ghd awwm&?u eods 090 Inb schisht p&ﬁ?&@ o%bl.am a.gr@mr f@f %ﬁmf) '
| evel i ngsagQpdxy grafsica xéaaﬁrw@m@&eymh groug (dH;.aswCe B mdirRdyIRRA ( Hg;g(cagmi flanme
retardant and t ha&helundued n@sia tpe edoxylreds is falvaable ufnaveempmvmmaamdr nottnivethah 8do) pef- Ay
properly corepbundmare thrt 350.tWhen themp)g equampassiedsiSom the aipleqplhratebin geterst te dossllgkirmo

t he i nvent i GANS PHp eured GroRy e beqomes lerparepd thednirisian gretkaliis epsy ﬂ'ﬂ@\ﬁd‘éﬁ“ repigjansels gprafser sed
(nto the uncured photosensitive resin Ingredient 3s i s necessary to be
excellent in the heat resistance and the el ectrbal Insulating properties
and stable to usual chemals, so that it is favorable to dse fine powder of
previously oared heat-resistant resin.gY Jnorgank; tine powder As the
heatresistant resin for the formation of fine powder, use may be nade of
epoxy resin) nelamne resin) and phenolic resin. As the inorganic tine
powder, use may be made of silica. The heat-resistant fine powder is
favorabl e to have an ‘aver age part| cI e 5| ze of not nor e than 10 pm

Y B o ~ -~ - . o o - AN -



. Replacement sheet
In the Invention, comrercially avail abl e benzOphenone can be uS@QeHFM 003
L

The anount of benzophenone used is preferably 1-20 parts by wei ght
preferably 2-5 parts by wei ght based on 100 parts by weight of the .

phot osensitive resin ingredient. Wien the amount Is less than 1 part by

wei ght, phot opol yneri zation reaction is not 2s progressing and the resi st
can not be forned according to a photomask pattern, while when tt exceeds
20 parts by weight, the sensitivity of the photosensitive resin is too high
and a zone BXE¥HIICAY" t?é‘f’fé&i“'Ma'%‘%t‘?ew{Sl"m R WP @M BHS ey 4850 P @ MR e‘!”H@e’“ of

epoxy
e Sﬁrﬁnh?gﬁgf?n‘é‘%es K. °?;é§39“t°'a°q%e£e i high "“lﬁif”ﬁ “E““?Eﬂ“'%ve O‘""g T ,?Cazal v
ket one usedarhuntPrsth €k cx,pgiepaxy sunaasts&a % OB temsﬁrmgﬁxbananm YosShniig 1
part. by wei pdnits obrBes8@d r@dhst dald fot pfiEidnGy bB Yeckteght Of t he photosensitive resin

I ngredi ent. Whenn hivesisaenpniastion i pliktiegigcotdngto tHe infenina (14 adisjon watie géetof benzophenone as a
phot opol yme PhO@é}t"?f@ APdiMishler's ketone s spm@tensmed teearpaitigg reatnel thehyeoplpsgiaypsint pqueqqlme be

Formed e i qepove efge Y b
il iﬂgg tﬁ’% ‘ﬁg: Tt ST i AL 2ty e R B 2o

ext endi ng benea Aabaxaagaadepa@ds.hemmzhemdamalrapmurea
treat nent casin.AOhe iaem@md u;aﬁ ed mal bt haBedt PEhjeBer sHOHPERERAr filidk, Yandphaiotyaddineas@ley C Ol
et her or N- nwtokpyditivgrysingeé msdmdmgombeloruﬁyembwa:sonbfbretjonmrequfUMonbllnmosesusitgb pao|

~ether, tHKer éaveahmwv'efwe'mt gfnotimere tham t9.080. Merery emféd‘own%"ﬁefesln may
fol | owi ngr nﬁ\fxlr agva ecu aqightﬁ cros gﬁr@ | hoto
di met hyl et ”?Erfmid“““ e e '°21g4§’3é‘ em N ““‘mﬁ :i.;“ Ehiaolt ‘“'“°
particul arl yoxid@sdr, rcabuhaed a eaahe ramd h dgdtdphdidne %hﬁt&mbl&ul&%&ﬂ:@ﬁbﬂ aWnQJ@&do
heati g eo B@ndeEn asmleuarmuﬂtdimfzosubhenesz;émyenmraqms:ad en&lsdDutybthibxabthai® 85 the photo-
preferably ieﬂﬂ“lm‘WPE@‘M%@‘C‘I‘QS%‘G‘IO"MB% hemmdama@m tsliseptopdoelt one.

In the i nveli% %? ;glt:agmgg%zoafeélfoam dﬁ;t?grg;go f)r'!ffa ZP ettgoT:‘a;}jq mdgam enz q?e a‘dﬁ?’f@ as a

phot osensf t i g&hapRkdiia “R&r or
N-met hyl 290ynol | denmie,phdtdaaei®l Yesih |hg3edreas.taietrdslagompealoskr Pty RQstitg e nhwsnus;end.er ed
as into a umnfalnhqnopdrbadeanaﬂdecfmmwretbhmwomworumeserlraﬁesmmxpmadtamebm
conpl etel y B@a‘ﬁf Be/adyptaent :?; Hsﬁ%ﬂd%ﬁ@ = aﬂ"rt@aﬁmmasﬂy be fqrpped. ’r‘%&eisg‘l’”t used
composi 11 on UL R AL SR EL R FRS v
a phot 0seNstiiind Get se poxy resin can I npro

t he resi stance tﬂor&b&ﬁ,@dcﬂlﬁ\ﬁ sache cahiag@&e(a@&ant) NeReliRgHaENBAY-faRIRg dgbn LBa@lef ry@b-
resol uti on. s&anghgent fame tlagigihed b likb \ppheat-ppaistant ihesowrgr artdhmrelletameeprmewmmdedA

type epoxy rwéhs‘I‘eﬁasﬁdemR?F‘ f?éﬁ*ﬂg'l'l"lm’ld e'he' ‘G% n. re5| n. The former favor abl e
in vi eW egsgstﬁ; E& s:! essp: dﬁ nsu t:gef,:‘fgglfd@?‘aﬁ:t ‘ GLachh%E 12} of
the appl i calaa Atk tav %m& S bely e it re Rdarlised
pql yval ent astydt asies: ueiehutianst hiRodr, (:sterna»d@rdaa emlalynui‘dlr@[mnd ghansileadin Co. |

Lt'd. and RE6@4th¢ nrgadiefing pawddr, useathebdmmaddfeliet.sha Kag aku Co., Ltd., whk:h are

r epr eslent oec(i:(fﬁ‘é# F%“‘Ya S&W" °"fd0’r'%‘l’é§m :;’" an av caﬂon ‘t“°‘ Pre @Bé‘o‘s?ﬂ&’af”é'ﬂ"’%' MAY

~‘JC~~ CH 0 m ce ot adhes nce th'eflneco st hardly obt m
CH2 (‘A) ~5 fetoEBnsitive (eBR) ingrediant,

CHZ CHCOOCHZo that (f)s ot Hlspér@d In@d&s@cﬂp&mm@b@noﬁ&eﬁdﬂent BStug ahd atsb it & pogsible

bi sphenol__t s"ya ybuvb@s RO emactnir s Opinasichipveyd soied aghant fom'@fa@\f"dﬂw logr0- 40

arts b we fesds Hhcf klng metmwef f Ia}@n vl
Pngredl gnt I'ﬁ& gfgﬂ:ﬁ'ﬁ °§IS°E§;E 6 g

c{gred ve ness scre e on esunace he resi b
g‘n Iem e s s%
parts by vvelegén ther BHd b Q& Mno&nel&maﬁa@se mm les asa mre&eas:me

wei ght of t hebaphioicnaens beduvihd se@ic EkteZﬁblyin&gl‘n&dlb%B'tesln Furt her rmr e, the resist

conposi t iFdn . ac coFiesnde ¢stir pobreer isadietw Iventontetysiitedpioeh o tecng Brpoketyderckn emmhaains

t her noset ti I}‘@é‘f‘ ar of 116 8reled %%Q"F é"fyi“‘eaé‘id ri“etha‘ditﬂ‘f ‘t"l" E"H "‘&%‘“Eﬁh P!g
ho@ﬁgl , are

?262§déﬁ'tg s finmiot ke e ) %ﬁ?ﬂféﬁ}ﬂ kol

af or ementss oned fWIfe%Bov@d’ébﬁdétéTﬁdMne@JexJeﬁﬁ ld’t@$br§>ﬁt|bﬂl?ﬂ”ﬁ@ﬁ|p$rllaﬂd3rylat2c5no%|’h€tyﬂerékldiﬁt i on
will be desacesinbeits patidubaryliespetibe & @ly@eromt éastdneabrylp basedbiaigron hahymegiagtlate, butyl
conposi ti on aawele ptoi atgylate epd bidexyethwasnibte.d it cdnederdihat Prthiitiewy! sevigtenas 4 aapilary ediien oglpg y |
ester pol ymet MHBRPFING 22l PrASINIS NG reslptiern epritong t byciost ik, W Bydipsaiatedents i evping,
resi st conposition conprising the partial-acrylated, uncured novol ac type
epoxy resin as a photosensftive resin Ingredient and an infdazote curing
agent as a curing agent. 3o Furthernore, benzophenone and Mchler's ket One
a’rj m xed and di ssolved In the solvent oé the glycol ether or N nethyl

pyrrolidone and added to the above conposttlon In this case, ff is

I nportant that benzophenone and M chler's ketone are sinmultaneously m xed
and di ssolved in the sol vent because when only one of benzophenone and

M chler's ketone Is dissolved In the solvent, the solubility is too | ow and
Insoluble natter |s created even |n the heatlng and preC|p|tat|on Is caused

o, M o, A o o



' Replagepme
55 ing out of the resist fromthe base film And al so, another §urfi£eFMu.
the base filmnmay be subjected to a mat treatnent (unevenness treatnent)
for preventing the occurrence of contusion or depression in the resist film
t hroug~~ foreign matter during the take-up of the-resist film In order to
facilitate the peeling renoval of the base film silicon my be applied to
the surface of the base filmcontacting with the resist filmas a rel easing
treatnent. The resist film according Repl acenent sheet D~t~: 6 MAY 2;i3
t'o the rnventbromd smixipartiey goton,chtipetly! Boyylathi antyytirbxyetiaypofyine ingtorahercerariatibtity. Eeanoldkei t i on
on a given pgroader Wlﬂhﬁmmmsﬂz '°t'°t‘ﬁed‘w§efeﬁll“mh°wfe'vm%vm?4 us¢fl elpnern gggixture of
descri bed W' "F°é’§'ab’@’ T'V"teﬁ r'f\g i%%j“'t"ﬁ RSP PSR B GRPIRS 281 P IFHt ed

ts
g

Wi ring baar & Y Wiy mfﬁ%ffr, éaft :I‘é it gﬁ Diis tsﬁtbae{@aa@%g&mf GOyt e

i nvention bgl to bubdl achylhte §>t40/60a-'%ol §t~éf§?|tr tRY%: Ixtt!lre.sot t deiiateland Wit @e@%te@bf a
S UbSt rate SudyacdfteBsdss 0B ANYa weldh id inRiure PIRLeyhlyiRgifl RoryRaléREd biftQylatd Ry bRy &hy!
substrate, mejadissabstiate or the |ike according to usual manner, and then
the surface of thte adhies the eolk@igraneiglit of the eundidrstaerdiyripy is restiigted togmengecef 0- £900. Within

oxi di zi nf agehemdwtswetsnﬁ@naedhwwepstwhmets louigh 25t Chizag is g verrxeawneae Bljotpsepsitiyes

sopl oo snd ELOEE L e 1: i%’t%waﬁzl.z’f:tt‘é?,%ﬁh“@%‘ity T Rehe

adhesi ve COI‘Q&% ga ryr%t y%w mer
adhesi ve f Ofis o636 dqﬁaﬂna&&e the\/Bcobi b the m%@ﬁb-@domﬁa a(c,r) @s»brhmi thd | er
Into thew e$te5hrdtlﬂgftﬁd'ésefﬁompaétﬁonﬁsh&lef esi n I ngr ed| ent the use of a

phot osensi ti ve . r Bspmpuitgf tibagylic estef rolymdFused Iﬂe‘rSPaamwdaht Preef@w@dﬁsaﬂapwmb#ﬁ‘g on

the ro rougie a;?&‘t“re%é?ﬂ‘é”d‘fpht;‘pi?"sg ] "W@d‘?"aa‘?%ig :’f er‘;‘i&;’% o o o e
aver age deptdhpf@ ‘ @@}’&ﬂ“ﬁaﬂ ?“iiﬁ Legboy Qg sowhue Eﬁtwe'ﬁq@n be

render edzd ntSQ»arﬁb \lteﬂﬁ Matsﬁt‘aﬂsltg wers tan& debrit@Sand NEDe.adedid plofRy St
fill m accordlbageehmetehreaudmuammteshethydrsw&ppl [ ed to the surface of the adhesi ve

Iayer and Iam nam@dlnvelnmns:gm\@cl wplpb@sasnz eftqwd:e'rbeheeatas The'ﬁt\elrnteqﬁtet@t’hen%\he

t rt atlon ctibn Is not
devel opm;pt og;enﬁagg‘t agl ﬁzt%ern %gfoﬁ'r@-ﬁ ?t]éH: hgﬁg&sﬁ e%k henm éjgéb pQrts't:FSl st
printed in t,\ife BonkhR oﬁ‘ueﬂphl:tSse sﬁWem 5!%5{ £Jone ﬁiﬂg &thﬁ%&\dﬁ)ﬁnﬁﬁﬁ%@sﬁdt I on
obt ai ned by addt&@:@dengopﬁ\hetrd%ﬁaﬁtdne&bsdo&ﬂ&tedfI ne powder Into the

helat - r esi st ant hdta toseettws,lcwmeec’aﬂvesﬁ'ah'e Miqkjer'ekblopgrian hegrsed pydt 1. Evd ampeyntiotMichipyg &giond | |

to formth e HIYAEPY O RIS DA QPR R o i | m
o e e R e 39,';&?‘
gi ven patt ervﬂlgﬂttﬁhe HAARChY tAY phbtBRnswedisam 'té"«ﬁ higtRY £1oRddHBRting b ttﬂl\érphdftﬁtaﬂl&

treat ment. AMtencethlaeevsatnaﬂty@tmehtsana;&bé\t&t\@dedz)y an acid treatnment, an

el ectrol ess pl at Fueniase, eammeiclaly avsileble piysolfetherrer dmpibtrygelidang mayche eesh ehikey aip. As the
pattern, @B&"b“;’“"a‘ YR PENUIRY PSP CHIPPNA EFPBRSAIPd Iy the oM M&d. In the thus
obt ai ned printed wiring board, the pattern of the conductor circuit is
formed between the patterned r esiCHC-EidCHDnGh @ hEei nsul at | ng adhesive
Iayer in which the resist Is obtained by curing the resist conposition for
pl ati ng a?:ccﬁ"t‘ﬂ'i‘?%efﬁe'mt?é"ethm?@m@%) anmeﬂtyheﬁ gyed! dimastey! ajtier (PMES) H&WH”'B”WHEE

may be made M 7S "’ME Em Hinad o g ! B’B‘ﬁt?tdgth%‘d\”ﬁﬂt‘is%‘t Rl
conduct or circul oﬂtha‘é‘o? and m&atas Rétbne RUlpndida&¥inzareR chripfelelyded
W thin a scopeefin ihh@lvaﬁoflgwﬁuﬂkﬂ oDR-mebthy! gyididoR &) WaHABY BE reSultiigrbbist conosifiod Fs M@ akred
bet ween the ipad dntommhesemexisiest e baowrmmd of yextobre zgna cancauptefely ge mévertidddn tredevelartment
conposi tion t'ree}t"e | ati ng I n sfch a vm ring board, th% V\x)/batser abso t|on of
vVolal rc
(e et e et e b e e B
rov

rmrethano sorption s no

crosslinlbing demsmwspnesoam@boxa@dt mu&trmprtthtx lAG/p@JpB)@Fekln sht:b@fbnoupsypum@saah bl e
and hence t e ti@@OS ROGLIE ih Gt @ fhe teb@anteastale, ihahe later B G:RuttbE:.In &0 oftivapdiablitowi ng
exanpl es are_gi vénthd photpdehsiie mangnien theredre fenqubly yrednalyvalont aciriates syckasRFECA (rdenild es
lifitations T %‘PV tﬁ&"“’f"&’d’ﬁct“i’ B PR3 Hrtipiname) M YKy PasfiRkegky GRomid - Ui orpieR g '
2- et hyl hexy! A& P{A*a8 B™YRY butyl acrylate at a weight ratio of 53:47, wh~h
are 35 ~ copolynerized by using dinethylanlline (tertiary am ne) as an
inf!tiator and heating at 50C according to usual nmanner. Simlarly, each of
2-gthyl acrylate and hydroxyethyl acrylate |Is honopol ynerized al one. ' ~
Then, the copol ynmer of 2-ethyl hexyl acrylate and butyl acrylate, the
hontopol ynmer of ethyl acrylate and the honopol yner of hydroxyethyl acrylate
arg mxed at a weight ratio of 2-ethyl hexyl acrylate to butyl acrylate to
ethyl acrylate to hydroxyethyi acrylate of 49:42:6:3 and then heated to
renpve xylene. ~ ) eo The thus obtained conposition does not show the
reprecipltatlon of polynmer with nmethanol and is guessed to have a nol ecul ar
wei ght of about 2000-3000. Further, this composition has i HNVR 13C NWR
and FT-1R spectra as shown in Figs. 2 to 4. Fromthese NVR and 1R data, it
S proved that the synthe5|zed product Is an acrylic ester polyner. 45
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Repl )
ro (4) An insulating resin conposition is prepared by m xing 70 Beapécemé%ghggéa

wei ght of 25| acryl ated product of cresol novol ac type epoxy resin

Ni ppon Kayaku Co., Ltd.), 25 parts by weight of polyether sulfone (made by
M tsui Toatsu Chemicals, Inc.), 4 parts by weight of benzophenone, 0.4 part
by wei ght of Mchler's ketone and i m dazole curing agent, adding with

N- et hyl pyrrol Il done (NMP), adjusting a viscosity to 30,000 nPa.s (cps) in a
honodi sper stirring nmachi ne and kneadi ng through three rolls. rs (5) The

i nsul ating -resin conposition of the Item (4) and the photosensitive

adhesi ve solution of the |tem$£)cmzﬂecapp¢mmobg—¢m}h surtaces of the
substrate of the Iten1$l%pqg% ans of a~«70ll coater (made by Dalnlppon
Screen Cp., Ltd.)F#™t#f d¢r, CH28FY2 T 6 SEaRPE=Fehor i zont afPktate for 20
mnutes and dried at 60C for g&,dtoeutes, t ecabevuraans; nt er|l am nar resin

I nsul ating | ayer conprised of the Insulatrng resin layer and the

phot osensftl ve adhesive | ayer and having a thickness of 60 iun. 20 (6) A
photonask filmis lam nated on the substrate, exposed to an ultraviolet ray
and developed by spraying draunylenexg/xggg di rethyl ether (DVMDG) to form
openi ngs for viahole having al d| of 100 tun on the adhe&¥e | ayer.
Further, the subsFFHECPEC g& tq/ﬁ\super-hlgh pressure nercury |anp at
3000 mJI cnm?2 and heated at 10 ;oo TLEROWECANAE#CER50C for 5 hours to forma
cured interlam nar resin Insulating Iayer (tmo Iayer structure) of 50 Eun

I n thickness havrn t he o rresp n
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by wei ght ofemixkrsolytiosietzorhgnong aet wpterwtbmdsiowwrutlrr:gqtvead gl#comhmongm@*ullpmoﬁdgn Bis
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the m xi Ay deldertor NSike thewdsidt fire is rkaoiumig fosrad 1al, it 15 HesiBblaite erotadt thedsishktbiungired stite 5yg t O
obt ai n a r egirapgingapreiseliat i Geyerffity o teaqsistn accordl n to the invention. In Fig
b is shown q}p ('PeQ ﬁ r e sequﬁ ﬂ.Iteﬁbgc:kn f#ﬂnﬁg‘as l.1"|elnt'? ﬁ Ie o Pd ?wq‘éleoverq?ﬁ)yle aec'g%

whi ch tt ISb o fi mk ltre |Qﬁm gcﬁédé é%‘ne% tnn:ﬂ &b es

end has mo flr@'b@bt@r@ reSi@ frdnfthe baddd W@MQ&; anbt ':n ac@Q% EaSmpﬁ@rbs ﬂtge e@tota t%eatment
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i ncl usi ons |matdr fgnggteltake-iromnthe wekist Bin. d gdecio Gaifitaté the alnp@nive ofthatiadelfilmasilicon may be

phot onk: r ogreeRitt talfe syfageetthapasedigyepingting 1vih the repist (to Ay rerpicesina eatFaon g resist fim gegording
ment i oned bel ow (see Fig. 6). i (10) The resist conposition of the Item(9)
| siapplied onto both surtaces of the substrate treated In the Item(e) by
so:rreans of aroil coater and dried at 60C for 30 mnutes to forma resi st
Iayer havi ng a thk: kness of 30 fun. r , ghe resist layer is uniformy
forrmed on the whol e surtace of the substrate and also there Is no
unevenness in the surface of the resist layer. ( 11 ) A mask having
patterns of US = 30130 ~m and 40140 frmis lam nated onto the resist |ayer
and exposed to an ' ultraviolet ray. s5 (12) The thus treated resist |ayer
IS devel oped vvrth trrethyl ene gI ycoI di rrethyl ether (DlvrI'G) to forma resi st
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Replacement sheet
A liquid resist conposition is prepared by nlxfn~l G-arts by wei ghaigfy BAY 2003
p~otosensftlve oligoner (nol~c-ular weight: 4000) in which b0~ of epoxy
group ‘I n cresol -novol ac type epoxy resin (EOCCN 103S, trade nanme, made by
Ni ppon Kayaku Co., Ltd.) dissolved in diethylene glycol dinethyl ether
(DVMDG) is ecrylated, 30 parts by weight of polyether suffon, 5 parts by
wei ght of | m dazole curing agent (2E4MZ-CN, trade nanme, made by Shl koku
Kasei Co., so Ltd.), 10 parts by wei ght of acryt~ Isocyanate (Aronlx M15,
trade nane Iotmd@trdnwameaoo@@gmdnr@wapprylnmde rjsisggmpasitioitn b geerkse Wihautusingrederefip. 5
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devel oprmenimaty; @adiopment sd uitalAQet Fa@ Sk med&eeshsrtt wSéJJb ae&tdnaecﬁ:rmma@a@mnsednot
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anti - f oaui m&dwﬁmerh msem bried vadnh Vda lsmbtﬂl%deSt er polymer in the Item(8)
of Exanple 1. | mtfeitgys obﬁln(d&rltﬁdﬂ@!ﬂﬁbbﬂd‘ﬂd Dpjattereds thipd@L@MTICUIt G dpies0 betdden thdaerme@ S| St
conposi ti orﬁes'sff?fm?ﬁwuhﬁuhttng fdestyd levay in witich the M'Pels wmwsfurl-wam feF'gcmfsme‘tMﬂPtm ely

hOﬁDgeneOU{zccg@QgP Tn ?s rcﬁg‘ orl’!hewogfe P? mleQG are, lgu‘?? :a :cizgoe &gln%t ent
In the eOMidsiis n'?i?ra rr:.r rs%nfeﬁﬁm'ty ‘?&qﬁﬁf‘mﬁ‘ B B thorhod b LI e bt InOroB RIS UT €

and devel oma&mﬁfoma&.@t rrents resulting resist surso face S not srmoth
and the devel opm;mwawmsbdwehqmtencam@ﬂoﬁlerha&meyremrea;'sleldetomotm@mban@n%mre&wwe,
accor di ng t"et"l't°F?éa';9P AQ¥nWheithe “ﬁh@#@m@aﬁ ngjEno kr:r;ew ‘d;etﬂ*’ V(fsl?'hk"'al densityes high paderdler e
havi ng g&(Cé’P'f Eﬁt{rhmq‘@xl&%m?lﬁearsgeﬁ?wsw fon, o e’ lnven %nFa 5 é%ﬁed%i Il?n‘ffu ions nrgofheat
r Asi stance and an Shoot Wit hout Causi ng devel opnent
resi due II’I’F&ﬂW&}{ExN@ey of anchor depth. Therefore pr| nted W ring boards
havi ng a hi gh conduction reliability w thout breaking and s strong heat
cycle pr oper)poymeé'efgi'i'ﬁé” d“o:fi ’E."‘szﬁ "\aquq 'atsa'@wuw apryialq %Et welgh gfdsl‘j]‘gﬁ‘érr“fcbﬁf 55
pl ati ng." 1 lmilerlsy e ch‘to 2-¢ I;E te an roxy'ﬁ te S oMol ymel%glc?alog%? &Uﬁn Ena?n 2~?1~3 3
Cains 1. A ME Sorlol 20 bteh mwﬁaﬁm 105 hdAdpoiRer N BSlaripY @b aC
type epoxy rroraajouhndraf Mﬂdxﬁakhyl&cr{«]ﬁé’ are.eu d QRO GENIO BH2-athBheR/C folaid txiltycesryiate to ethyl

phot osensr tectylete todvgrirgayethyl gardath o 4Pt42:6:84md then talaiedod remozyuxyleng% agent; characterised
in that 4 he ca ‘1“'6 gef‘ ﬁﬂ"’!’?f@?“ dewmrsroy@g regiqciRietieR 4f p mers'f"er‘e"rfm' ISt ng a
ol ecul ar RIGHET m r&eramng 15 B MR i o454 e
di ssol ved |NMrfung Mo enﬁsp aMm it zla@,rrod%as pdyred Ol | done. 2. A Tesist

conposition according to c aim1l wherein the acryl | c ester pol yrrer s an

ester pdi yreemisett ween acrylic acid or nethacrylic acid and sn al cohol

havi ng a carbon nunber of 1-10. 3. A resist conposition according to claim

1 wherein the gylcol ether is diethylene glycol d(nethyl ether or

triethyl ene glygQhppdbidiBintle 185mA&S by tafnatify dofpst 1§15 ofci8 TR QRd BotnQlaBGGPd Sibditkle 50

cl ai m 1 smher euﬁhafeaﬁie SRR (B Havird R thickhds B8 D& Mbnifesd oSt ichs édd etchatiior@PpYtten S N

and a phot oseasdrdiigyeusiDrEnmeb forbinneraydr @dpes batt@vp o@H shifeon oleartktaag to claim 1

wherein the |ﬁi'ﬁ'&2‘t§$‘@°éw#hﬂgﬂﬂa @%tdﬂquﬂegﬂf with agit anaSibjectgl to *#Oitrﬁ%hh'@d PéFa‘ﬂ'YS‘

produci ng a r‘éuﬁﬁ %’ffa "éY”‘"‘ ‘ feplar Hadrdede
dtoa a |n an el u ev %mﬁen ds%‘%?o Ni- ualloy

type epexy I efuilyddler .&9 @E Toveo }

phot osensi tive rgs ks s'utﬂgertt.el wﬁﬂ‘ﬁﬁteaghu rﬁh\e iR bretdetkbiel s pBE Bdth comprised of tin

char act er i sedbdrdfudiiitatiouted ol 0PI ri1 Bour toJors @mmumdaﬂ:ranualger adving 6 thigiBess etser

pol ynmer havi ngmen treobugimaédanrayet iieb-P effy. D00- 5000, and added with a
benzophenone and a M chler's ketone, m xed and di ssoHed in a sol vent of

gl ycol ether or N-nethyl pyrrolidone. 7. A nethod according to claim®6
wher ei n bi sphenol type epoxy resin and a photosensitive nonomer are further
added to the conposition. 12 .A9[. A AR AY. A A A [% Al % An. AR AL. A30HK

#i KHIQ'| vgkf ~ ZU] caU] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca
] cal] ca] caU] ca] calU] ca] cal] ca] ca] ca] cha]cTal]c, a]c, a™z

(()))))++++. p/ s/ // MOOCDO01C8I 8VBWB_8d8g8~ysnhc] W U] cal] ca] ca] c, alU] cal] ca] ca]
ca] ca] cal] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] calU] ca] ca] cal] ca] cal] ca] cal] ca]
cal c ag8j 888888888, I 6 G M O P R U X >>?
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WV] ca] ca] ca] ca] c"a] cal] ca] cal] calU] ca] ca] ca] ca] cal] ca] ca] ca] cay cagzmagimeéj Sh A
] ca] ca~~:\ qBEP_d| ~zuoj e” ZUnc”~YT] ] cal] ca] ca] ca] cal] ca] ca] cal] ca] ca c’ 03
aljca WV] ca]ca] c”a]caV]ca] calc a] caU ca] cal] ca] cal] cal] ca] ca] ca

UV] caNP&| wgl f a[ Vhc”YT] ] ] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca

] cna] ca] c”a] ca] ca]cal c a]ca] c”a U] c”al] ca] ca] caU] ca] ca] car x{}

k| vl wgl fa[ Vhc”*YT] ] ] cal] ca] cal] ca] caU] caU] caU] ca] .caU] ca]caU] ca]ca]c"a] cal ca

] caU] ca] cay] ca)l ca] ca] caV] ca] ca] c*aU] cal] cal] ca] ca caOKEV’\<I 09810% " & () -

0 ' {3 g su esjve sp pare f2 rylated product of cresol-
\23\%3_/101 l/d;ggl(()‘))/ &g ,K @ % (mo1ecm%lg t/ 2500, ma% ﬁ)ppo ayaku C Ld dissolved in diethylene glycol

hy e tolp lyether sulfone (PES), 4pa s by wei to mld zole curing agent
& ()- . 1 M09 ORI oo e LS el e oSGV L 9810%

+& ( ) . 5 (acroxyethyl) isocyanurate (Aronix M325, trade name, made by Toa Gosel Co., Ltd ) asa photolnltlator, 0.5 part

| F 9810UCCE: ( )by whipt & RLDSADEEN((nade byXSEAKHERY 6. Ltd) HOOEKENEN26r)35 pdnSyO@EN R - . KEF
GHxj \ N! 0&1 0Ypresipartigles Nylng@ggglqge,@m I9 size bt] 5@&9}@ welght of the epoxy resin particle having
09&109&' () - . ! {"9X399 %g MP),p B cosgzy f ghe resulting

T R R T

prod 1oé]§reso|—

we ht s ifo (made b

"M 109 () - Hasivin Joals Ih#)o/ rt{ l)y‘b)él\gf‘ﬂMbGM ah by W‘B‘g W%P&e {ode and

+I'M 10% c Cc&' inidazokd buridg agde/apiBg vith N-methyipiirollddR4OpEP) (afjusting! a@Bdodit) B4, & pPa.s (cps) in a
+++X, VMMOTM'SE@W“&NF)"PBWMGEWMMG rplis. +1 - M 10%VVE!

Th t itive adh i s Iu? n of the item (3) ar
I }\Aoégm_\l\//fz\? ” lmugyb uf?g‘ mgpgﬂgo h e item % OOSEIEH?O e :Eégalnlppon Screen Coe,
10° 13" 10% " &ng {ﬁ% ol e %ﬁ%@ %” mﬁ;&?mmﬁ&f&sfn‘mﬁéﬁ%& ()-Y
I K@10% \ & ()an‘dhév@faﬁl%&s&of ()me <@10%\ & ()-Y @10%\ & (
| 808948888} " <{SBIRMLLEEK fim it BIRAK of the VEsYalQ fmb to h@m«m W@d@v&bn(ey bYSBeNR & () -

10948 ( ) | & %%%ﬁ % e?mfe:'(nw |:ve|nln$I rvsl e ha I lame:er of 100 um on the adheztv;
s10% & ()-!4, gu éyfi A f&mé uredlnte}S ':Eﬁﬁ’: lating la Mrc G G,
P, R U, X } " ?VBdtlsd pnl (A 1d¥ss(nhvir 6 %/p%még)s & obAbidPe Somsn lshmelfd Mé éylé fitr} ith @ @xc 'e.( )-9'h
10%&' () -BX; =>timenAoneiGbdBrAdy! Moreover, the tin plated layer Is partlally exposed in the opening for viahole.
(7) The substrate having the openings is Inmersed in chromic acid for 2 minutes to remove the epoxy resin particles
from the interlaminar resin Insulating layer, whereby the surface of the interlaminar resin Insulating layer Is rough-
ened. Then, the substrate Is immersed in a neutrai solution {(made by Shipley) and washed with water.
(8) A palladium catalyst (made by Atotec) is appfled to the thus roughened substrate (roughened depth: 20 um)
3o to form a catalyst nucleus on the Interlaminar resin insulating layer and the openings for viahole.
{9) A mixing solution A is prepared by mixing 100 patts by welght of a photasensitive ofigomer (molecular weight:
4000) in which 60% of epoxy group in 40% by welight of cresol-novolac type epoxy resin (made by Nippon Kayaku
Co., Ltd.) dissolved in diethylene glycol dimethyl ether (DMDG) Is acrylated, 32 parts by weight of 20% by welight
of bisphenol-A type epoxy resin (Epikote 1001, trade name, made by Yuka Shell Co., Ltd.) dissoived In methy!
35 ethyl ketone, 3.4 patrts by weight of imidazole curing agent (2E4MZ-CN, trade name, made by Shikoku Kasei Co.,
Ltd.), and 6.4 parts by welight of polyvalent acryl monomer (R604, trade nariisi made by Nippon Kayaku Co., Ltd.) -
and 3.2 parts by weight of polyvalent acryl monomer (DPEEA, trade name, made by Kyoeisha Kagaku Co., Ltd.)
as a photosensitive monomer and adding 0.5 part by weight of the acrylic ester polymer prepared in Production
( Example 1 based on 100 parts by welght of the resulting mixture with stirring.
40 A mixing solution B is prepared by dissolving 4.3 parts by weight of benzophenone (made by Kanto kagaku
Co., Ltd.) as a photoinitiator and 0.4 part by welght of Michler's ketone (made by Kanto kagaku Co., Ltd.) as a
| photosensitizer in 6.4 parts by weight of diethylene glycol dimethyl ether (DMDG) heated te 40°C.
. Then, the mixing solution A and the mixing solution B are mixed with stirring to cbtain a reslst composition for
plating according to the invention. In Fig. § is shown an optical photomicrograph of the resist composition, from
| 45 which It is clear that the composition Is a completely homogeneous layer and has no foreign matter. Moreover,
black spots appearing In this photomicrograph are dusts adhered to a lans of the microscope and are not inclusions
Inthe solution, which is clearin comparison with a photomicrograph of a resist composition in Comparative Example
2 as mentioned below (see Fig. 6).
| (10) The resist composition of the item (9) Is applied onto both surfaces of the substrate treated In the Item (8) by
. . 50 means of a roll coater and dried at 60°C for 30 minutes to form a resist layer having a thickness of 30 um.
The resist layer is uniformly formed on the whole surface of the substrate and also there Is no upevenness in
the surface of the resist layer.
(11) A mask having patterns of /S = 30/30 um and 40/40 um is laminated onto the resist layer and exposed 1o an
uitraviolet ray.
55 (12) Thethus treated resist layer is developed with triethylene glycol dimethyt ether (DMTG) to form a resist pattern
. for plating having no conducicr circult pattern on the substrate, which is further exposed to a super-high pressure
‘ mercury lamp at 6000 mJecm? and heated at 100°C for 1 hour and at 150°C for 3 hours to form a permanent resist
of a given pattern on the substrate.
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: . The same procedure as in Example 1 Is repeated except that the resist composltion ln the item (9) of Example
25 11s prepared as follows:

! A liquid resist composition is prepared by nﬂx!ng*70‘§arts by weight of a pﬁotosensmve oligomer (molé‘iﬁlar
1 weight: 4000) In which 50% of epoxy group In cresol-novolac type epoxy resin (EOCN-1038, trade name, made by
|
t
{
t
1

}—g (-#10% & () - g’Fhe-ean‘je-b;bWur&dsHes%&d)%ﬂhﬁple@)ls-r&ie&#ﬂmﬂhl&bén)ep&nﬁ@'érﬂ.imlf&ke(oye' L1

Nippon Kayaku Co., Ltd.) dissolved in diethylene glycol dimethyl ether (DMDG) Is actylated, 30 parts by weight of

polyether sulfon, & parts by welght of Imidazole curing agent (2E4MZ-CN, trade name, made by Shlkoku Kasel Co.,

30 itd.), 10 parts by weight of acrylic Isocyanate (Aronix M215, trade name, made by Toa Gosel Co., L1d.) as a photo-

" sensitive monomer, 5 parts by weight of benzophenonae (made by Kanto kagaku Co., L1d.) as a photoinitiator and 0.5

part by weight of Micheler's ketone (made by Kanto kagaku Co., Ltd.) as a photosensitizer, adding 0.5 part by welght

. of the acrylic ester polymer prepared in Production Example 1 based on 100 parts by weight of the resulting mixture

| In dlethylene glycol dimethy! ether (DMDG) at room temperature (26°C), adjusting a vlscoslty to 3000 cps in a homo-
' ss  disper stirring machine and then kneading through three rofls.

This resist composition Is confimed to be not completely homogeneous and contain residue of undissolved

benzophenone and Michler's ketone {both are powder),
When such & reslst composition is subjeated to exposure and development treatments, the rasulting resist

surface Is smooth and is not repulsed by dusts, but the development resldue is siightly existent on the resist. )
40 -

Comparative Example 2

The same procedure as in Examplel is repeatad except that a liquid resist compostition is prepared by using

a disperse anti-foaming agant (S-65, trade name, mada by Sannopco) as an ant-foaming agent instead of the acrylic,
45 ester polymer in the item (9) of Example 1.

In Fig. & Is shown an optical photomicrograph of this reslst composition, from which it Is clear that the com-
position is not completely homogeneous and the disperging phase of the anti-foaming agent’is existent in the compo-
sition.

. When this reslst composition is subjected to exposure and development treatments, the resulting resist sur-
s¢  face Is not smooth and the development residue Is considerably created. !

As mentioned above, according to the invention, there can be provided with a fine structure having excellent
photosensitive properties, resistance to alkall and heat resistance and an improved surface smoothness without caus-
ing development resldue irrespectively of anchor depth. Therefore, printed wiring boards having a high conduction

reliability without breaking and a strong heat cycle property can be provided by using such a resist composition for
55 plating.
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0YR' ( ) further comprises an acrylic ester polymer having a molecular welght of 500-5000; and benzophenone and Mich-
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Font G 8>Nf szhoé ~vwxyz{ | } ~V3H#+. V21 88; X ??AAQBF4ANQYNDI. I’j x} g~+f gz6Ti mes

l\{ew RomanAsi Nr&htbbh@ﬁmdhle&ﬁbrhlnd%ﬂﬂm Hibbily MO0 tuARy thents liquid at 26°C
#39&' ()*+,-./0123456789:

<= >? B(;DEIQG-’J\I M(IEFQ‘@E’PM?WG‘?‘Z{: nfor plafing desfreisio 'k‘f“ﬂﬁ‘?@ plactyne RR: which
. @\ apart oF epoxy group is acrylated as aphotosensitive resin ingfadient and an Im ie curing agen?czt?fr[;r erised

1n that the composition is compounded with an acrylic ester polymer having a molecular weight of 500-6000, and

. added with a benzophenone and a Michler's ketone, mixed and dissolved in a solvent of glycol ether or N-methy!
i
: pyrrolidone.

25 7. A method according to claim 6 wherein bisphenol type epoxy resin and a photosensitive monomer are further
' added to the composition,
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