"EP 0 118 291 B1 Description The present invention relates to a positive
-.type photoresist conposition contaihning a novolak resin and a qui none
-di azi de as photo sensitive photo [ 0, ngnt. The conposition has a
- good.optical 5 "resolution: thi séﬁs ‘fé#&rﬁﬁ Eg herein as gama (y)-val ue.
A pheaq§en§|ﬁuye resin conposition containing. a conpound having a
qui nodi. azi group (such as nanhthoqui nonedi azi do or benzoqui nonedi azi do

~group) hasrHg@rsehGrVatSISRIdiEs th a Bsifvelfil fhottresis! BsmpdiRioRcBMaiming dHRVBI4R Rsin and
-/UpoON  expQsitone tdladdedhs phéatsiselsifive\BvatbREigt Borfipondh) The &iMbositionthe a good optical
“oqui nanerdszaumd-otlgsmrpfedeawpmmsastgem(m-almr boxyl group Wwhereby the

‘conposi t i gnphdtasepeisivé resin edrigdsition wootainirigea tomadund| Hexing-as adindrlieridoSgrokp dsuch as
resi n curpthenuingnedipzidel Py beoreauinnrediazidey gloyr) hassbgen \ﬁ?ﬂ'@h“ '\&‘eés ® Bﬁ#‘!“ﬁ’r Rype
 tough rRhwterpsist; P%cauanqeppbsmowe t9 4; hiswase P'§f‘9‘!‘§f 'FJ "1°
in resdhgih g ,%’ oot E‘s paieal augh

_ li-sol nov lak {

pesoril tfg ne Jitew Eié’l h %:Lé?ﬁ 58] Shpdrior %dlna.%g%o f%wﬁv
for olving'pd r‘PJpoQ{nQ H/pb BRotbfeisEs u a protective film
Cpri nt edfnt: 'pﬁGtH{;ttap %Edﬂﬁwgaﬂ cH 80 RE8 Adrest o@actr@ asr%mﬁbraﬁe@&.eukmawasaad liktegratbd
~LSI. 15circuitd¥ich sk laee @owndsiioan®isit he i ntegrated circuit, the degree of
~integsati ONitinge evohgibe &f shecihtegratasivaiicuit,lthé dpgree of ingegasion ltias reashdd suehzar level that

. equi r eRRiterscas Bimas 1 aim hes regwivesh Acennding (3o @memsmtoopl pracespesolen dhe debﬂ'm of

gt °é° pF't“"P%‘“gQPEi ht’h - s

I n I nti W
pa?'f’ 523% E%;ﬁ #ﬁ”ﬂﬂ%&%ﬁ g}ﬁﬁt%éﬁ i Wf?iﬁn’%ﬁ‘tg Ao AR5 Ton t:gh%

“reduc
this nertﬁYi&tuﬁf&mkhﬁ D6t .em:em aaudmﬁéretmm h tbatsasst, coh® t6) b@ reduiréd] ONelofithe
" reduct i iipobtnEitenttd peifsrivaiite 8l §valig. ASSPOTI4Bat whed GGt @tbrg yTiNsBges)iaing ) to
T eal i Zek, tha esbl/devgioporwer incthe akpaskd brganchabiidsHirdrin &, iangd IRe \oeided difat tthe exposure
 syst ém energiegfh-and Ef rdthe ttessif devsiapsients fhand Boare taken wishin tharpngajvhers a lagprithmeof
i npor t ate rate Shdevelormept is inpraeationton logarithm of thagxpasureererax): thiheyelygwill be a value
~exposur ¥ fepd by tefaleveng pavatieBY 1] to E2, the rate of devel opment in the

:, exposed area changes from [er Le r Qi that t he exposure 25
ienergpes [err] and [err] and ’%'?qt 'roétﬂ )(JI% cis| ngnfs [err] and [err] are
- taken wit hiyg ytmer.ae.gﬁ.dwb%eesamlnggagdmmmertm tﬁ@;srsate.‘fmdweduenne feate’ tHe'Tate
. propor t bfodeveidpmehO@anjdsii redpohtoctlip @haHges eﬂ%g;xbosutrdﬂenafgwanlsuaew It, the pattern
“val ue abecdetes sbatplyy the fol | om'ng equati on: (log [err] - log

Terr]) /I odfithertp, a te efferts hpved Dedrh anade\/tg| u@rp\se em ivivdlur ofepesitiventypagphotoresist -
7 esol¥i %n "‘% s "Hﬁ'ep igptign ?fhlé" @zm@ Ftowev r@atrew"ﬁ wer? aetesaaffactow oo

“devel op] égq‘f'ﬁ‘?"}e@ B'n'é'ﬁh fe5olvi entign

“the resﬂ'f‘t“’v %ﬁ“’dE H?tpe n erPi b |dm dr}g&n
“made t Oadm@\‘gve sn ma ets SO npcﬁat ﬁs 913ad as
. tNaroughsdch9orPasitiveqbé Bbt6resistd! FoP pazln oI l Jseasw. rﬁaws& rnetecuuar '
“sati sf awbightiMve) 16 thdr 2000, fRdas NBUOIAK RER Tfér%hf:ﬁ;ﬁ'esm b ulERdve \bh8 th ¢cudsiaf 3000UM
““t he pr esddition, thegmew msatgriiigisuch @s pheridl emiuldbe salectatidacoarding tb iffeyeny afangartifir ough
+.modi fi cat i B9 rspductien pbywlding-greds now*ﬁkchsnh@sd-sqbosmnn WsethGeraphe Petedt NNoWﬂZeﬂQS
“resin_hfy&eor h?'%&\ér?ateﬁb%ﬁ"%ﬁ‘ rgsi em%ucsy%av amfaﬁ' ap gegapic agiq galt of ad é'em

inte ra'f‘?@"ti?q@[ﬁ’t'% light 93‘& G%'Bﬂ"é ageinplishad %@ ginGptimpte PR
inin o e rserige

_".'_-:varl efy zal %g F‘ﬁ :T ?ﬁﬁ sin :ed contam mofl,'e
* ol di POR LIRS eRR N ea 1" tgg vﬁ %ﬁ{é’g‘iﬂﬁ kel Séﬁ' ok fdr fZ's':e?
“phot or efh'aﬁtaﬁ -act Q[ata jnafi ca ﬂl&%r&nﬂp TH Eu & not
pol ecul Aécevddridn (r%’)(a tQ)V‘&HertV typ!"ﬂ%t@t%&s@oMQJea r| @8 laBoveQited patent nenther

;:phot b edesstibesraulsdgdesiscangtheng! a'boﬁt(ﬁ‘(%&&e(ﬁpem&)redisis addition, their raw
camaterial s Eﬂreh—a@@) B2hdbimslaouresdi-ieemsiebincie advalsic msiti produced dv tbrefeasing a mixture of
st andar egso ‘Tith farodidebydsiin e prasertienfianacid e.onexali¢ adid, thegninturesof¢resel isareers being in

West e ﬁﬁ?/ @ﬁ% f?s Tﬂgé"“l"@é%’l?gg;gm ofhei 4t °t°Ba‘t"I$|°s"" E:t“é?ﬁ as 3 BRIPEERISt o5 e
'5 p 59 H\Q en 3

fes SU X étlv t tis
e

I ng aarg@aacohccza; Ghhich i3QHeve cireaédwe&ns.ah &dgén Q;rssba: imo¥RtliocAkwas
si n. Wéreplswdmnahe absjﬁfahelﬁaduged in the present anplication. It has an

advar?age 8¢coedingtyidp éreesinehodirhem thisinvaritidn paivialey a pabitive sype phbwresisb tahepbsition which
conbi naF?faﬂﬂ-vaPtaWomta'arm'nen%anéemd'azmheommundgthpap\eol¢!geﬂobe»neeeeyaqch isobjgined
mpor t afY. gﬁdﬂg %‘E;r?'ts’re" oD (rpagt @%{F rISAJP 3E oPSiage PrpseEhheeinaftprd of a plienol and
ove-cit YETMIHLE PRAEAY ™SE 2bRILE 19 B “-‘1‘ﬂ9r"5§t§§88§’t3§ APRIFAG LSR5 A divalent metal
posi tgve type phot oresi sts. EP-A--0 070 624 clains a cresol-fornal dehyde
novol ak resin produced by condensing a mxture of creso! 3 with

rmal dehyde in the presence of an acid, e.g. oxalic acid, the mxture of
%riesol |sorrers be| ng |n a speC|f|ed ratlo -as’ shown |n a tr| angul ar graph

—— 1 o o




© aCCONPSHY,

conpound, the novol ak resin being synthesized froma specially selected
phenol by using as a catalyst. an organic acid salt of a metal which is nore
" el ectropositive than hydrogen. The present invention was conpl eted on the
basis qQf this finding. 60 EPc® 1185291 B1 one enbodiment this invention
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A Where only one compound is selected as the phenol, only m-cresol can meet both the first and second
60 conditions. In addition to the above described combination, the combination of three or more phenols is
posslble In such cases the mixing ratio can be selected so that the two conditions are satisfied.

A mixture of phenols containing more than 95 mol% of m-cresol is preferable. Such a mixture is similar
to m-cresol alone, and it permits accurate control over the addition condensation reaction with
formaldehyde, which leads to the production of novolak resin of uniform quality.

65 The formaldehyde which undergoes addition concensation reaction with phenols can be used. in the
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~ about pmama o S irkidbs, 1HCEH@nps, Qp&)ﬁﬂl £hNsalyutetierieehdgsperidized
“the val $gbddn bineTid gpsw re gan deabdded ihhsuchesn hmblit thpe doesanaegeathh thinge cthe
under . t preotésehsitvé crgractanidiidsi of tisa phidharesistoompksitions ithe smowitvatigssdep@ndinglion Sk treg
i.n deut endomoliecre -gmftmmm repanrq;eql .Tep 99¢>Hrrs#"a)rsrﬂlm aqﬁyaramemezrz qtd to 20
M) m%rbam tm!dee'

: S tail tggf o hs Id not
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T cente apI e I I'ne deutero di met hyl sul fOXI de, wi ndow functi on:
_EX-3 apodr zatlon function: trapezpafdnce Exaniphd 1] O, [err]= 3800, T, =
4095 (paraneter of FX-90Q, data pdaOné-stageprotesspreci si on accunul ation 16K,
-and 65 nuntper500imitseparablefiash eetanhbaged 66,3 g obmergsotpuRP (I %) 4359 offormalii871,0%
118 291aqu@pusTsaiutipn).reod dcli6ay dfcrincaoetatoudiydratm Tha pﬁsofttwer on SYUAD, was\ﬁé’m“ The
It ep¥ arsape e mtmsr sirive ?'l bl ab?15t‘-hf°§ 4.hnvene Rymievtasizain, washing wih
by cond¥e gy g%rfrg MR i o
benzoqu Ig:. ?gj; (ﬁ%m?/\ﬁo?ﬁ c?%rrpoun haV| ngrRy Aoyl gr oups
“in the presence of a we k aIkaI| The conpound havi ng hydroxyl groups

il yges, for exanple, hydroqui negtérendecsS5@mples 2 apalzor ogl ucin, 5

2, 4-di hydr oxybenzophenone; 2, 3, 4- t fTWy-8tagx pivesisbphenone, and al kyl gai ates.
i The qui nonbmmdwsemmmerﬂakkmwrm 6B.3 groflaxtresiol (purityy28.4%), 141-339 nf formalind37.0%
" wei ght Pouqoes ;Plutit;‘ni and 0%6';; ofmga hfotecﬁ'emr%tp Bpln!r't?fdhﬂ @aﬁ' vg% %% is The
=.di ssol vf frgfe !

o vt 4 °§Z§r e o R PO T NS
filme HIR‘I sgst tl‘g vJaR&? a'ﬂ@%e o ﬁll’@geib rieg‘ﬁtug form of
2cel | 0soking 2efdsdive a(?era olG Vge ofe@ 1hOSRdighR m|ah|§u‘x‘ d dyetht GPC
nethyl  cscRiatograghal ﬁuefamvwh@ﬂe-nﬂmapdaﬁsmt.s aRdwn)ipEigobot or esi st

]_fcorrpcw tion of this invention can additionally incorporate a small anount
‘of another resin, a plastizer, a dye, etc. ARepatiofherred ad¥de¢ onal resin is
‘an epoxy resin. The adhesi on property of thé'%@!oreM‘%t @6Hp05|t|on S
i-mproved by the addr&ron of _t he epoxy resin. €poX 'S a '

1 ow >r;ol ecul ar wei ght "gPreRfy M %&tul ar wei ght tonpou ha lg two or nore
‘epoxy-gropups in 15 one havi ng | ec r ht of 200 to
*20,000 is preferred ﬁ?fgl ISIPJI %ums?erl ally prodch%mt;y t esar e\éb???on of

epi chl orohydrin and an active hydr cefferceEratipid 40r by the oxi datlon of
ol efins. Resin produced by the for nFworssdgapdocesst| udes, for exanp
reactdoon pinteladp0-of sepasyitie ﬂaﬂkmramrmfiﬂrﬂmpmh(puam 8%4%). @Fﬁs ofonma ":;
et raer‘thHl’ e%ﬁg;afemm wtamrdwbwrl tharqaetae'rs“oth 3}5%@@1" erb -
Jand epi @H‘f ? q(?7n°%a"q“? og’ j: gﬁ?@ B s é/j? gf";?yf
I‘ESI n a gugf"’(;ﬁ] c c % l{a é&%l‘? re (g 1 e?;ilgz ue;vwmﬁia t|rrmg

VO' u‘i §§ 'oﬁ' bgfh t%’#@ T Adter n@utFa@iQ& qnasﬂf r, Qn W IROtherd W,

eprc or ohydri n, reactron product of anil |ne and epi chl brohydri n.
Resi n produced by the latter nethod includes, for exanple, epoxidized
épolybutadrene and epoxrdlzed soybean orI The epoxy resrn can be added in




Wt % based on the total weight of the novol ak resin and qui nonedi azi de
- conpound. The invention i,s described in nore detail wth reference to the
follow ng-exa.aples, which shoulgd.ngt i ued as Iimting the scope of
-the invention. In the exanples, élapﬁféﬁ.ﬁi&os and percents are by
wei Ghivghedided vtk fdsi Mmthd NSt af @iflyl cflosdecicefateesditRAD e Welghh Bveragudfolecular
pr oces wpightiineasuredby the GREhGrhatograpi wies #8302 char ged 66. 3 g of m cresol
(purity: 99.4%,42.5 g of formalin (37.0% aqueous solution), and 0.66 g of
sszinc acetate dihydrate. The pH dieferenceExampieshtayst em was - about 6. The 35
" reactsants,_were _heated with stirrirf§Wpitags PEgcess)
il
a

4 ath at, 115 r 24 urs.
At gl e ?gstseeea o] ol ﬁ?%}@mjéﬁm scetate
o ydr, of i 8 ) nts wi rring in an at 115°C, 47.3
- pressupdy PHeE 37 ‘gﬁ O s nd %‘.ﬁ C?&%‘i% 40 i, T Kol e
- wei ght ciminged Wi Riat irring f614B niRktes) ) vl daffosofe'abatbtétand 126 'oH B%
s shpwhudols lsbiition of Igl& achd Werdsuchbssively- chidged4Phe reaction was further continued with
~ .. Ref er eneatingpeadBliging Zorad Whridd pdnsy of tingrasBhown Helowl Aftér rdubrli2ation, sapking Mtk water,
_fl ask wed dehydeatie.cth6f@. Basgotndinert oovetakl refip i thefornd 8f dthiyl, célfodivg asétafeosaltionThe
(37. 0%vaight avesageohelecular)weighn dnd@swed fy te GPGichrametograph wasyad fellows. The pH of
~the reaction systemwas about 6. The reactantsg S heated with stirring in
an off bath at [err] for 30 mnutes. To the flﬁmﬁe faw t her charged 45
+1.02 g of oxalic acid dihydrate, 6 g of deioni er.—and 60 g of ethyl
-'cel | osol ve acet ate. Therdfdrenste ExB@ple®sact i on systemsgvas agmat 1. The reaction
~was continued with heating and stirPing for 4 hours or 6.5 hours. After
- neéuvpal i zation, washi ncRefdresceixample 6and dehydratiBon, tAe¥%8 was obt ai ned
-‘novol ak resin in the formof ethyl* cellosol ve aceate sqlution. The wei ght
average nol ecul ar wei gHieferenes fr@@PBY t he GPC chr dhat 0gr3dM was as fol | ows.
.-The [err]-NWR spectrumis shown i rhe]f:i &cs%xaé e'geaCt I on Val ue tine
+ (h) Mhinto a S0-iN dap5rabi8 RGeSk @F@Eﬂl‘rg;g}saa ofm-gresol ¥ :39.4%),46.@ of fdtmAin 82.0%
~ Ref ef%eRgedus 36R1i6n)31.02 §of oxalic acidditydrate/ 6 3lof deib d s 6] 160 FohthyEceliosolve
- ( Two- s acgsteSTHaCre8@Intd Were hdatddOwith Stittinglin & pihbathlat 118°0 3dr 5\ @s. GATeer @eutrdiitatidng
- 0of m cwaskihg Withrwatyr, aBd dd¥ydrationStherp wis abtaiced oataldkaresin liry theaben of ethybeeblogphed
-dei oni aedtatasolution.\The (weight avérage milecylanweight ryeagutdd hytthe GPRghtamategraph was§220.
at 135 Ehe F6-NMB spectrugy igghown inFfig. 4 Thgralveof 898 A0PHn) was added dropwi se
~thereto over 40 m nutes. The reacty N inued with heating and

was. cont-

‘stirring for 2 hours. Then, 60 g o wé?;{&%;‘é?&% sol ve acetate and 12.5 g of

* 5% aqueoUgws 9 5ol-inPEbpatab k (o dndrgda 66.3% i 244 it 8 of FRAGEddP Bnd\Berebdl! 4818§ of
- ’cont b grhalih té_'r.dse;aa&%%qs 86MiticH)) anwm?s dof a.ﬁ% soetatd Lmhﬁm. e reBdtints Ware Neatudlith
After sawing & arzgil batiat 1A6PE oMU Nour. TheR, 1602, g Gfioslalitalinditaidrate) 6 gldl dsionivétbwater, &kl
-0 118 B0 oBathyiretivsobv anetupivwake chasgad. The relaioh orannwthsetdmihuakwittobating asd irdnge
% sol ut i-éer.3.SThaursuditghneutralizatiom washing withiwai ariehd-hredretinne thers/wasebtalP@l novolak resin
~.chro mat"bgP ofathyiceliosolvraretatespivtion. Thp Weighta egroy ~ilecular weight measured by the GPC
(o %% AR AaRANYIs 90y 4 500-m separabl e flask were charged 66.3 g of

mcresol (purity: 99.4%, 0.66 ¢ ﬂLfeFJn@ﬁE q,‘%'gn‘ di hydrate, and 6.6 g of
:dei oni zedintgh 860-mY Y pafabiefisk Werd dhardel 36! %)?af% 6% hiddrelof hi-&H8sdi Bnd@p-cfisb, 8526 § of
at [ er igrmafin (37.09 8queoQs BRtidh), (102 d¥ UxARURRILLIhyPdtElld PBE) deibhized WatH, SHAE0\Y ¢TRthyl
~ t her e4 celinselve 4i0etnie The Seactbh®s WweraChcated witls sG@ingiin WwaCoiMbath ab 4as°Crigr 3ritburs. After
wstirri mguralizatit®, washingwith Waten ané Gehyduition; there was lobtainel wevalalesesin én the forfrofsthyl
of 5% fel'%gwe@watsépw%ﬁ hgfweighd laverage mglegipeweightcasasuted by tha SPGohrommiegraph
sireacti dffS 8.t urther continued with heati ng and stirring for a varied
speri of time as shown bel ow. Af be neupralization, washing with water,
<and dehydration, there was obtain #ﬁi@%&f&gi nin the formof ethyl
;:cel | osol vanes 8icuhPsep@iabiie! itk werd Enaigddde 'ﬁi’h@ﬂﬁ,dﬁge&%-ag ipRb la5B8AF Wrfdiin
“by t he ($35% aGuicdUBESNGEHY,2n0.B6 g of ikt dcoldle dilvaIRsth. I TRE rdattdhts YB heatddvith stirring in an
e oil bath at 115°C for 0.5 hour. To the flask were further charged 1.02 g of oxalic acid dihydrate, 6 g of
55 deionized water, and 60 g of ethyl cellosolve acetate. The reaction was further continued with heating and
=tirring for 8 hours. Afer neutralization, washing with water, and dehydration, there was obtained novolak

resin in the form of ethyl celiosolve acetate solution. The weight average molecular weight measured by
the GPC chromatograph was 4830.

60 _ . Reference Exampie 12
- into a.500-mi separable flask were charged 28.9 g of phenol, 37.5 g of m-ethylphenol, 47.5 g of formalin
{37.0% aqueous solution}, 1.02 g of oxalic acid dihydrate, 6 g of deionized water, and 20 g of ethyl
cellosolve acetate. The reactants were heated with stirring in an oil bath at 115°C for 30 minutes. To the
_ flask was further charged 40 g of ethy! cellosolve acetate. The reaction was further continued with heating
65 and stirring for 3 hours. After neutralization, washing with water, and dehydration, there was obtained




" Reference Exanpl e 5 7. 5 8101 20
Ref erence Exanple 6 ; 10890 Reference Exanple 7

-9 - 13200 Reference Exanpl e separabl e flask were
charged. 66.3 g of mcresol (purlég WQ@‘S@*Z&B g of formalin (37.0% 25
aqUEWnsvRlakresin)in tHe RAmOSS &t deflosdieCacHiatly Sidich. The Wdight bl mem%eight

and 60 gessured tythe GPCIchrMatsyragtewad 8570/ he reactants were heated wit
stirring in an oil bath at 115Cfor 5 hours. After neutralization, vvashl ng

“WwWith gater, and dehydration, thd&eterenae Exdrogles titoridyol ak resinin the torm
of et hyI ceI I Q oI ve acet ate sol ut i &ne—mm«:«gnk aver a nol ecul ar wei g’ﬂeﬁ%

| rreasured ﬂ t "" of mcrpso (E;"l"gn r’g??e‘éﬂ?ﬁﬁf’i‘!!’"
~in Fig. L 4 g'oét wntot %“Eﬁ%' & b Ftéonbeubr |IZ§ %ngﬁxe'ggﬁ;zggt”g
proces .
of mocreasto Rd p creso‘l% %rg g S'bnfil n I%/"aqueous sol ution),
.-and 0.66 ¢ of ZI nc acetate di had‘éuahaa The reactants were heated with
“stirring in an oil bath at 115@nipts N6. 5 hour .Métsiesait 1. 02 g of oxalic acid
ditWdrate, 6 g of deionized water—and GOI?'T@#-—_e-t-h-y«l—eel | osol ve acetate

" were,charged. The reaction was. d8ntinuedMdgnesivreacetsty and stirring for 3.5
~hours. After neutralization, vvasq ng with ter, and denydratien, there was
“ obtai ned novol ak resin in the fort of eth “@g"q38§8?‘?/'8 acetate sol ution.

. The wei ght average nol ecul ar wei gt rreasur%h C 40 chronmat ograph

- was 5010. Reference Exanple 10 Into a 500 epar a%‘ e flask were charged
) Q)?Og of a 6:4 mxture of mcresel and p-ccesailacedts 0 g of feormalin (37. 0%
" aqueous solution), 1.02 of oxalic acid dihydrate, 6 g of deionized water,
.and 60 g of ethyl 45 cellosolve déetate. Thelinesmtatet s were heated with

'stirring in an oil bath at 115C for 3 hours._ After neutralization, washing
W thpswat er, and dehydrati on, ther® was obt a.%°m5| ak resin in the form
~.of ethyl cellosolve acetate solutyon. The W; g%enz%\é 2rage nmol ecul ar wei ght
--measured by the GPC chronmat ograph was 5280.

" Reference Exanple 11 (T\A@xﬁ;,ﬁgg ggggﬁ@é) oE 4@1 is@parable flask were
charged 2&nBtogesitt spllE6H3 weré prépa ybyj} ﬂﬁ' )f rpolﬁa'ﬂgd irP64%hR! df Reference

© (37.0% Bguptess! ®o12)ahe ra)phoamhdawﬁﬁ a@ époxy irddfhn, &ﬁ&'faady% iflia"9:af13dked BBRent of ethyl -
- r eact antejosqiveacitatalnzhlityliacdtatehylene. (theiquantity of dolvant Wasdo {dﬁrstedftMt 30.25 yothick filho
S the fla ?@ 96?51"'@“? whemthe Q?h&lpgws Bpoiedyungier thefbliawing iconditidnsd Tae epluGomy we$ filéred -
" dei oni z dilter %HYH‘ °(§F° &t g pmcfer resmayelef fa"if&“a!‘%ﬁe"#he reaction was

fur Taber tdp d been cleaned in the
RErt ﬁ%?y e R TR cmg’ T oed
- 10VOl akmbcibb ol s Chf bl A @g ;1 ot
" aver agetonmb wranew%t ma%rfeﬁn&m&h% ﬁE’&ud& v U8 e

"“Ref er ertewaristhyiginendrilurh hydrogids 0her Hinsing anddryiag] tha Tkralie wais @ :@n;ﬂhe ate
. pM%I , of Yavealopment inmach $tep adainsvthe eﬂﬂosﬁrq:pnefgyf 'U-renaéuita a(e&ﬁoﬂ%rﬁtﬂbmuﬂ is to be noted
" sol ut i dht they-galugjinExarplas 1 to Swasresitiyjripraved asgompefedthdhatireComperative Exardplag?
~g of et'fl cel l osol ve acetate. The reactants were heated with stirring in
-an oil bath at [err] for 30 mnutes. To the flask was further charged 40 g
-of es4hyl cellosolve acetate. The reaction was further continued with
“heating 65 and stirring for 3 hours. After neutralization, washing with

- Wwat er, and dehydration, there was obtained 6 EP 0 118 291 B1 novol ak
resin in the formof ethyl cellosolve acetate solution. The weight average
ﬁnnlgcular wei ght neasured by the GPC chromat ograph was 5570. Reference
gExaanes 13 to 19 (One-stage process) Into a 500-m separable flask were
charged 66.3 g of mcresol (purity: 99.4%,42.5 g of formalin (37.0%
:‘aqueous solution), and 0.66 g of the following netal salt. The pH of the
“feaction systemwas about 4 to 7. The reactants were heated with stirring
2in &n oil bath at [err] for 4 hours. After neutralization, washing with

wat er, and drying under reduced pressure, there was obtai ned novol ak resin.




70 Ref erence Exanpl e -No. Metal salt 13 Magnesi um acetate 15
- 14 Manganese acet.ate 15 Cadm um acetate 20
. 16 ' * * 'Cobalt acetate 17 Zinc, acetate 18 : Zinc *
~ formatex25 19 . Zi nc be,ﬁﬂ)a"éﬁaﬂm &11 to 9 and Conparative
Exa"rrpT!’s 1 to. 3 Photoresist solutions were prepared by dissolving the
-.novol ak résin ob%di ned in each of Reference 30 Exanples 1 to 12, and a
s photosensitijvereg gdn epoxy resin, and a dye in a 8:1:1 m xed sol vent of.
sethyl cell ool V@.Zicet at e/ n-butyl acetate/xylene. (The quantity of sol vent
was so adj @¢t e fatha B25 Bmt i ck i | mBras @bt aghed Phengt he Kol ugf on
was appli e@|uBde®lthe fol |l owing conditions.) The solution was filtered
.through a &€& $aving a pore size of 0.2 umfor renoval of foreign
matters. Usllng a dpinner at 4000 rpm the solution was applied.to a
_silicone w8 er@wilch had been cleaned in the 35 usual way. The coat ed.
wafer was Bake®.il a clean oven at [err] for 20 minutes. The wafer was
exposed toglhed ht%of “4 358W sGber -fi gh presRurerer ®iry 9apor?l an® usi ng

~.a contact &li r?er?ﬂ TRe &poslre Was rHde throufth a™ste™t abfet sk ffaving
~a lightglr&psfit Tance which changes in regular steps fromone end to the
- other. vl oprerly was perfornmed for 75 seconds by using an aqueous
.soluti (2‘.38%.%f bet pametByl ammonkum Rydr ogi de .« Af er rinsi g ang
~ drying, 2k he y-vaI?e alas Lbt ai<ned by plottidig tHe rale Qf deyel opgent J n
- each st@ip agai nst-{t he exposure energy. The results are shown in Table 1. It
-.is~¥o0 byl noted that the y-value in Exanples 1 to 9 was greatly inproved as
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[err] [err] [err] EP O 118 291 Bl Notes to Table 1. (1) Sensitizer A
" Condensati on reaction pr.oduct of '

naphthoqui none- (1, 2) - di azi.do- ( 2}« 5= sul f | chloride and
2,3,4-kri hydr oxybenzophenone (El)?n%l%gp Egil P'Cf 1.2:1) (2) Sensitizer B:

Cond sati o ctlon product of
: _.: gaghzcm% ‘g?. R) nﬁéﬁﬂff ?rla ng{%'a; b??f:(f: @%ﬁ&ﬁ%ﬁﬂ%ﬂ%@%)gtazudo-(Z)-s-sulfonyl

' Sum epogysénsitivb ndenQat% ﬁ&ﬁﬂ@h)-@ﬁznda—h‘) §-sulfghy! dRGtide
Antr amgi2, BM&hyd!f@cvberﬁHﬁhdﬂoaGtm Rsmhrmm ofa. m)oduct of Sumi tono Chemi cal Co.,
Ltd.. (5)(3BEptady tresin:t*BurriépoxyrBESCN-2R0FS Lia protiucrf Samitorad ChemicelbOp/ ladel y renmvi ng
t he resi (4l Dyd: |AnthraquiheneaivpoSauhiplass fed ASEr a pioduct of Sumjtoma Che vivdl €9.014d.10
(6) Fi | ni} Reesitinitys Mf@mym ﬁmsupeme [feauired tfar complgtelyhfepioningsthe fesistefilm in the

L S e el o e

- novol ak resin o a neq am each of 15 Reference Exanpl es 13 to 19, 7 parts

~ of the sane photosensitizer as use@niplsisaonde 1, 2.0 parts of the sane

. epoxy r ePhotoresist seiBtions wéns prgpacedlby dissdivinglty meatstof mlie advelak assin dbtained inigash afn

- ExaspReferncd Examples: 13 tai12.ctiparts| of aive samw pHotgsensitizet asureddn Bxwnple 3/ 20 parts pf the

~ acet a3ame ¢ppxe mnsp -roﬁxamlq/bmnd\ﬁm psuo& o pamefive jgaused in, Ezsma\'h‘um% f| | m

* vas o'bEgE stw eﬂoawff Hcé'a"o ‘P‘f’g"\b?f sa'vsﬁ Wansp @ g;;gmm,
N I‘pm )Fl r,?;;? Iécﬁ'aaa ﬂrs alun p(;)%r?a1 #Hm’l?lﬁ %ﬁem camed
b
s %meve .ﬂ &?é )éhd%pfn (128 ibEHeEh :ﬁl@:\/zﬁ& vma Twals n
. eac §.b9|p, agﬁbmtm gw(@wm ener gy The resul ts are shown in Table 2. It

. is to be noted that the y-value was greatly inproved in Exanples 13 to 19

" Table 2 25 (Novol ak Resin and Perforlablee 20f Phot or esi st) Exarrpl e No.
~ Nowsl ak resin Y-Value 30

" Reference (Novolak Resin amdRenformance of Ph°t°’-'eﬁé-15é'-r)ence

. 2.2 35 _ Exampl e 14 15 Ref erence

© 2.0 Exanpl e 15 4(Example No. Novolqks resin ReYzValue

'1 930Exanp| e 16 17 Ref e&e 1.8 Exanple 17 45
Ref er enk# erence 2.0 Exanple 180

- 19 Ref er ence Example 137 g Exanpl e 19 C ains 55 1. A

. positive type photorﬁﬂjst corrp05|t|on conprising a nov\%aﬁ resin and a
“qui nonedi azi de conpo , said no% %\'ki'?'%%tn bei ng one whith is obtained by
- the?%additi on condensation reacti enol and fornal dehyde which is
“. perfornmed at pH 4 to ¢ by usi ng fé"‘:é:r?é lyst an organlf d’:lCI d salt of a

w dival ent nmetal which |s nore el eﬁ g ve than hydr ogen sai d phenol

eing at | east one conpound represe y the forrmula: 60
£5 16 Reference 1.9
Example 16
17 Reference 1.8
Example 17
45 ) . .
18 Reference 2.0
» Example 18
50 19 Reference : 1.9
Example 19
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