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Resi st resolution refers to the capability of a resist systemto reproduce
the smallest equally spaced 50.1ine pairs and i'ntervening spaces of a mask
which is utilized during eprSLweaéyééhﬁqu degree .of image edge acuity
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35 exceeding 5000 and produced froman i'someric m xture consisting
essentially of 10 to 40% of mcresol and 90 to 60% of p-cresol. The
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65 substrate, said process comprising:
A. coating said substrate with a layer of a positive photoresist composition as dsfined above;
B. exposing said layer patternwise to actinic radiation; and



provi de ‘excel | ent phot ospeed and resol uti on when exposed to radiation in

t he 248-365 nmrange. |In accordance w.th the present invention, there are
provi ded positive photosensitive i1 (also 30 called positive
phot or esi sts) conpri sing an;f'-adm__xmggé &dasoqu napht-hoqui nonedi azi de

phot osensitizer and a bindingly effective anbunt of a novol ak resin
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resin conprises a resin selected from 1. a resin prepared by condensing an
al i phati c al dehyde, aromatic al dehyde or epggxt Eithereof wi th a phenolic
conponent conprising a m xture_gQf p-creso cresol containing at |east

60 meiqht percent p-cresol, on the } wei ght of p-cresol and
mcresdf, and a sufficient a CO—<¢ ©OWender said novol ak resin
sol ubl e in an aqueous, alkali | ution, {f phenolic conponent 45

being essentially free of o-cresol; and 2. a novolak resin which is the
congensation product of (a) pheanod j ive or mxture thereof
and (b)sgpa mixture of fornal%g%yggggéhzéggﬂygﬂéggﬁﬁgﬁﬁgﬁecursor and an
aromatic al dehyde. Al so provided in accordance with the present invention
are positive photosensitive conpositions containing conponents A and B
descri bed above and a sol vent, whereinQsaid solvent is selected from (1) a
50 mxture of ethyl Cellosolve acetat§ | acetate, and xylene; (2) a

m xt ur esof propyl ene gl ycol nopalEINy gqacetate, butyl acetate, and
xyl ene; (3) ethyl-3-ethoxy pr r@ propyl ene gl ycol nononet hyl

et her acetate; and (5) a m xt ukgse ene gl ycol nononethyl ether
acetate, butyl acetate, and et hy[™3- efhoxy propionate. Further provided in
accordance with the present invention gg pethod of formng a resist
patterr®on a 55 substrate, said process conprising: A coating said

substrate with a | gygr of ositive bhotoresj st Si ti.0on defi ned
above; B. exposingisZFBangggqﬁﬁ??%ﬁﬁfééngP'éﬁﬂqiiyaiiﬁQQHQﬁﬁﬁzand 4 EP
0 336 605 B1 C. renoving the exposed portion of said |ayer with an aqgueous
al kal'i ng devel oper for the exposed resist conposition to uncover the areas
of the substrate beneath the exposed portions. Also in accordance with the
present invention there is provided a substrate coated with a thermally
stabl e and highly resol ved, exposed resist pattern, said resist pattern
being forned froma positive 5 photoresist conposition which, prior to
exposur® to actinic radiation, is as defined above The positive

phot oresi sts of the present invention conprise a photosensitizer (also
known as a "photoactive conponent” or "PAC') and a novol ak resin binder,
The photosensitizer is a mxture of nono-, di-, and triesters which may be
the reaction product of 2,3,4-trihydroxybenzophenone and 1, 2- '
napht ho§ui none- 2- di azo- 4-sul fonyl chloride. The reactants which formthe
nono-, di-, and triesters have the 10 follow ng structures: [err]

2,3,4-tri hydroxybenzophenone 20 : :

60.

. BB



0 25 [err] 1,2-napht hoqui none-2-di azo- 4-sul fonyl chloride 35 40 45 50 55 5
'EP 0336 605 Bl and the resulting nono-, di-, and triesters have the
followi ng structures: [err] 10
2,3,4-trihydroxybenzophenone-l,ZgﬁgﬁﬁFﬁgaEﬂnone_2-diazo-4-su|- fonic acid

monoester [err] 2,3,4-trihydroxybenzophenone-1, 2- napht hoqui none- 2-di azo- 4-
25 sulf, @b fesifrigtndhb S ail, 8hd 1A6stdrEHave thd Rollowing structures: '

2, 3,4-tri1 hydroxybenzophenone- 1, 2- napht hoqui none- 2- di azo-4- 40 sul fonic
acid triester where Ris 45 [err] 55 - 1Ne . gbove nmono-, di-, and
triesters are known in the art and may Qe p"iared by known net hods, such
as the general procedure d ed in Pat ent 4,499,171 to Hosaka et
al., issued February 12, ;@Ncb- @ OHcorporated by reference
her ei n. EP 0 336 605 B1 ovol ak \»ef Ais useful in the practice of the
present invention fall into Two categories. The first, ternmed herein the
“ht.gh p-cresol novol ak resins" are prepared by condensing an aliphatic

al dehtpde, {l ] Xt URES i _dh i nent.
which is %;gé%gﬁﬁébigé#iiﬁkﬁﬁﬁyﬁﬁgfﬂ%-1d?e§§§h%ﬁPgﬁ&§§ngsgeﬁ??%ﬁf@ ree of
o-cresol .fagid ¢ cacid impnuestanipbl ¢ that the phenolic conponent contain no o-
5 cresol whatsoever, o-cresol is comonly present as an inpurity in
p-and/or mcresol. Thus, as used herein, the phrase "essentially free of
o-cre¥ol " neans | ess than 5% by wei ght t he. phenol i ¢ conponent is o-
cresol. It |Is desirable to maxim ze th¥'p- ol content of the phenolic
conponent in the high p-cr resin i pgrder to provide maxi num
tragsparency of the positi i ? @A?. nm range. However,
novol gk 10 resins prepare a phendN=€ Lonponent which is 100% p-cresol
are difficult to dissolve i e aqueousS; al kaline solutions, e.g., aqueous

sol utions of tetraenethyl amoni um hydroxide, typically used as devel opers
for positive resists. Thus, the phenolic. conponent  of thi ggvola resins
0

usef ul i n2shetptethydroxyhenzophenanesl, Znmaphthequinepes g8t r ow t he
resi nas o g $ShYE a&iddpeseers, al kaline (typically at a pH of 12 or

30 R OR

2,3,4-trihydroxybenzoﬁhenone-1,2-naphthoquinone-z-diazo-k-
© sulfonic acid triester where R is

35

. 0
@‘ ":
50
SO,
|
65 _ The above mono-, di-, and.triesters are known in the art and may be prepared by known methods, such

as the general procedure described in U.S. Patent 4,499,171 to Hosaka et al., issued February 12, 1985,
which is hereby incorporated by referenc_:e herein.



hi gher) Salution. Typically, an unexposed positive photoresist containing

said resin is dissolved by inmmers- 15 .ing: t'he Unexposed resist in an

aqueous sol ution containing 1. 5%t go %ééf;h?bilam?t hyl anmoni um hydr oxi de

(TMAH) -at about [err] for about 60 secon ternatively, the TMAH

sol utlon can be applied to the unexposed resist by the so-called "spray

puddl e" pr ocReSholdkk réénstubefaiandl fracticé o) BB QFedbnt ivBritin ¢kl SO kvt édgories. BRMirgty ed

by usi ng aenabee herbin Ghe CRIGHD Pervkol VaVdldR B85 " care\PiePdtbd bilcomtiesingDarC AipAMIL : alddhyde,

-cresol ofarohatimal@dbydt) ot mixtis AbreoR @ith a phehbiz @hpanemdehicntis s mixiay ofxBcresdbahdt -

prepar e t leesdlingich [s-esseatially fremaf@-cadsolr Whilerit ia pefesdbieftins the phenbittadomde®nt contaiin nas-

f or mal dehychegl whatenewri cecresotie hgrahasnlysneshintas anlinipyiily mxoydndiormictbedlyThes, asinsdd hersin,

m xt ures dfe plrdse esserdiallyrftde of ogwesdl'tmedngd ddsy thas 5%slycweight off the pirenolic Iepuiponanids o-

4- hydroxylﬁ@ﬁ*ﬂal dehyde. In preparing the high p-cresol novolak resins of the

present i nvehiidarable ipomaxinpizegthe)p- C'aPCg eenjaof derphanplie pamnopenhif divedlighon-eresehrapie i

shaul d be °§§' fodrevisigmaximumy transparepcy; %ilfheaﬂ%'é G%St(',’b é’fﬂ-ﬁ?ﬁ g 'ﬂﬂ? Hovpawaey, Royolas oy

nmol ss t 8t é %’Zﬁ'ﬂfd ESR B SRREC °§6‘P°"9“t S E‘JF""f‘Fd ﬁ% °f’b‘§‘? FF“B%“éf ul
0 i v m

in the pr P ?F“?%’s
f of dgh% T, %ﬁ@ 'Bf°6'3?:g F"Sn%?t’? o vfy Ee@?%}%
m- cnas low olv m an g ueous al?al icaly
are terme "H&gﬁ jp >ér‘? {}Eo%vena\%fa %‘% .mgn Jngrgt
of a cog Gheaold Gake ue 2 Wi ﬁ‘gﬂﬁ tetr
whi ¢ app ()| £ Bbdu? 159@5 Yabb éiwél;‘? thd ?Khﬁﬁ sbﬁﬁaﬁ' &n b};&;,
novol ak r ggdy &e&%fs%y thé‘s&&ﬁed)rsﬁﬁ BﬁddieﬂW%Eﬁsb %Pz@ﬁzesdé&rﬁgaﬁ efaf ﬁﬁgcﬁs].; Iutl&h%nm

or a phenakhieddd BE L4ing?d bieRolic 2Bipdnent whicHnd 4l wBight ratid|ofl B BXsit Sm Wds6iTor &6 1684t %
f or kmt dehygdeo.(or a fornmal dehyde precursor) and an aromatic al dehyde. The

phenol #@nd perandehydie fwhi¢hinay ®8 uskiicth Whepara ther Hghag-tresg! hdvalsieresin Xedliptatciiyahigdes,
novol ak r esihres formalderyde, alvataticaaldshydat slidhras t4engldrbxyberjadiidahgde, anth roikie®e bof, aliphatic esio| |
0- cr esol , ammdtialdehydeesuchtes faeméldeh@iicand 4dydioybergaldshygehenol derivatives may be
found in H Irierepasieg the"high merdsoimatdial rasinb ot the prossdt iN@vﬁphake Riicsofralsiohydp cdvergnentshi c
Appl i cat i dmehendils gereponent shelid pp 6% foowsiand Phot ooxi dation", Materials For

M cr ol i¥hogr aphy, ACS 40 Syrrp05| linm Ser i es No. 266 (1984) which is hereby

i ncor porated by plo2i=N6 0% Nes ogpsti tuents

) 5C Q)
on the aronmatic rlmdm(ﬁd&m@hd‘m W,ﬁngal kyl or hal ogen noi eties. The
m xed al dehydes useful in pr eparl ng t he mxed al dehyde novol ak reS| ns

usef ul J n 1 h‘Fhepé’e pe vagoval I resi all in e re ng mvélnggn prgpare%rusr demY
pr ecur sor g%, St M@ E m,xaﬁé ey dogd Q@Pegaﬁ%m
such as 1ghnis ﬂd 5 Ay he Sl i bt

condi ti ongafins &i/ Qhd §.8. [Bi%uewﬁléheap |¥Eﬂuoﬂ%v|{3|re% mE&gdraﬂed’B .

f or mal dehydﬁheﬁﬁxddsl%dola@feﬁhﬁusefuhﬁ & bidbent MR Yrtared %orH rlqeﬁh'éﬁdp@fja TbRenal

| ncl udessb@bivaiver 4m8! (gl idkEre e BidsHHde Which RbrtBAse4dEnyBd BF b iohAsidehyds RechiR6P Bl
conponent afbroibi akleByRIBYTHS phdnbl ahtl Phdndl ddAvAtRE Q8ERY inCpréPafitizityede mindd Gibehivdid hovdlak M
a novol ak resis iimciude,t but plecios limiéd @, pi@diDn-otksol| paitesal,co-crbsol, Ged atbares thivesie Other
ar'seat i ¢ akaeivg thd phénok Harsi@ivesomby be GunDin Hi iifablex] "FungtiogaliySobstithsd Hovolalg Résine:
gener al f dithegiaphic BEPIGIHGS|] Badidtiory Chemidily, hdIR6too@BLM], Mieiale Far Mivrdiithbgapbn AGS. g.
chl ori re) Syapdesipm Berieg) Nof @66 [198d) kwhich .is Bsreimvpineaspardftedpbie fefargncel hereignhey gnay also -
al dehydes cPin eitRs sphfivertsratijarsomatic dng. lenlusivesforexerens dlsyl oubaipopromeietipeir oxy
aromatic al dTﬁ!ﬁ é%d @ﬂ?&‘weﬁ‘s%‘“'ﬁ d’l'?ﬁ’ﬂ che mixadl aldplyde novalak esing ﬁ\é'rf?é’?ed@ﬁipﬂ\e

and 4- hydr"U hy ta P@? B'Tyd Ipf?ﬁ‘ﬁfqr sﬂ%l’? G8s "?fﬁ‘gld Vg?)p "Eed.
The m)nohy‘ﬂ % '°F£ %‘ﬁ F’ rffuce
Y dﬁ@ res
ors100 '

novol ak “gglﬂﬁ rse %form?a eh de geﬂ:u‘?hgesfg eﬁ[ Qfo ponen of
tabilit
suabi 11y Bl rf%’hg e ﬁ oak ‘?ﬁ S s Ghenol

general formula

ﬁﬁ!eyﬁﬁ det (Butp£r§ ey |ﬁm{e QO compounds having the

50
CHO

R)g or 1
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m xed, al dehyde novol ak resins used in the present invention may vary

Considerably. In general, these relative annﬂnfs are chosen to produce

novol ak resins having high nel t| Q %‘%vé hi gh degree of substitution

at the bridging carbons and rel at %ﬁn hol ecul ar vei ghts (conpared to

novol ak resins 10 prepared from formal dehyde only). Typically, the

fol | owl ngnherdTRLIB thalogdn (6 QAEBHIGHAS)S aiRYi Ge. £ NBLALY AK1){ BxaRibRS! UE BrefeltBy Blomat Adefigdayde

novol ak  iesdeMenldefydd, 2-chidrBétzbiahydelVade@sonbiytidky @drikaib Mitéhydds such as 2-hydroxybil- €S

t ot al pheishyde) 3-hydroxybenzaldehyde, and 4-hydtoxiE¥dzaldehyde. NUoE OF HEON4HE BIasPlesGdyialsat | ve

Mol es ar barasedC Tl ahedvyighioxytbensideliydbsa bre Jladicdtyrll referred since they produce novolak bEIf 2

15% tso weGRm&oelusedsio prakd iigh resbiutiori bigh amial, stebliiy postva phot@esigzonent i s a

m xt ure of Thheatrsive dmountsadfitheeghensl ammhgnol derimative emdemizéd aldehydss aisedaivdprppacs Bs ol .

When sucimixed pidettyde aoviolsk ¢asins aigesidin the: presapt inwgnlign wanvay nensidérably. dh [generah ghese

rel ati verelgiitguamoynts farenghogando pragiuessisivelakgsingohauing righ meding points (Tg), high degres of

X 100 ogubsihdion @b theJuidgipg eaybangtang relgtigaly, flow3moleguipe weighte (eppwarad e gevelahresingnd

t hele ¢ ePraREsfdroqiormaldehyds qaivlo Tynialy; #qfqflowing pounts of feectapis arg g)pleyed do Bragied|l e

of pr epa?‘?ﬁ\j‘e‘i'ﬁ'ge'ﬂ??ng?]a'ﬁ?%'?ﬁ‘hgrmeﬁ?%ed al dehyde novol ak resins of the

present invention without undue experinentation. Basically, all of the

I ngredi ents are I.tapl e reaction vessel and a nonreactive

sol veni added. & : dehvde. . as p-t o yeresul dgRio 3%y, i s added

in a nole rati Qo ' /noles total cresol of 0.01 to 0.04.

The reaction mxture is en ra| sed to reflex tenperature and reflex

nai nt ai ned unt i PrOHNHvddpt er is produced, indicating that the
o W&n o6 DITOTOT esi & 306f =t HO%t@s W% i nvent i on

exhi blga hi gh sensitivi ty to actinic wavel engt hs between 248 and 365 nm

while at the sane tine achieving excellent resolution. It is believed there

ar e t hr elp agpréforrediambedimens.rthes phenol ichrepgpat iist 4 mixtureas ipsdnsl dafivativels;snamaly eniixtore ofhi ch

conbi ne teresdnep-eresdhiVthehiseph agwxiwd isi employedy it Hpidalig Gontaisdhafbliowing réfitvsanounts

el enent sofar-@ng pypresdie rel ati vely high p-cresol content in the high p-cresol

novol & resins, when they are used, (2) the chem cal structure of the

phot osensitizer, and (3) the relative anmounts of the nono-, di-, and

triester in thW #hus, for exgnye = PAOA ikve78%sSi sts using
phot osensi ti zer cFotal ereseliers of 2,3, 4- t ri hydr oxybenzophenone and
1, 2- na‘f)ht hoqui none- 2- di azo- 5- sulfonyl chloride are not nearly as sensitive
to aC ni ¢ G.r v%ﬁj 5h%ta59vg 19 ta‘ﬁ %nt? e arﬂouﬁp%ge gfsor(%a?y Mﬁn {hgsart%}oad %L cépggle

present gf ré }eg aﬁm ?dee i ksreg s of the e nt invent n without undu

2 3. 4-tr Liifion i nggeal E é‘kd&%@ h adede) A §Hi#éamo§
chlori d sol\)oht sd0b® Can RGP 'thblyé? §deR a3 Lpdtol Q{emll‘ Ad 88a, VW6 Ladadd R SRR ratiélof moRSd

triester &téﬂfst/rgolé Brak &b VS“"(PG‘I 10 YRR NP ﬁ:‘ﬂ&ﬂﬁuxﬂ%s then raised to reflex temperature and

1, 2- naphjehxhtintmia urti Ad Mér8 bi-potilict @it is FrBduesd, MBicating!thatthd Badtied B tbiletstTOUNT S

of .t he noNahe pdditive prdtdebsists ioPthé Prlosentifventuiteiihil NighCishsRivitito atiiic Waiingths bénksen

pr esént 248wadBESOHN @hilondthe 3a&md BMéachRviNEb)colat résotic. bis Heli®ediher® @rvt theeoritindl i ON,

t hose haslemeptsainhthe) Ipesitive rrestsd et thizcinteelivh whith doenbing t@ achdaye Shi¢ ihigh semsittivie and

248- 366 remivtiom JhoB®leawniarare {thibe relativelt kigtop-cresnk contanbigrite high/eore$obnovolaingsinhiose

with a | weerthayrareuseds (e chamicahsiuetvg of the phetefensifizerhendo@pibe platiysorsmoupts of thell

stabili t?°“°ar?dt mdgﬁeﬂtqfl"m"ﬂed@gmsel'ﬁ@e'f dbys, for grampfie Pﬁﬁﬁé’? resizts L[?H@PB‘P‘@?P%‘FQ’S of

t he pres®fith #eenestashofcdhi-hydrarykenzoghaqene; and; 1 t?%”'&?!‘?127ﬁaé°'§v§wfe'ryéﬁ Pride

bet 9,8°trﬂ?f"réi’ T ‘?B?St"’ﬂr?? ﬁ‘é’&'ﬁéa ot inthA248-3p% 'F‘srf'!?e é"eetg se"t
v hgaaE il g" oL agé;*ﬂh ZPfeemP%' Hos o | %gﬂu% E%?t}d'r
pr Oduced zoghen 1? Eﬁ - -I sulfo ch 1l e u@wntﬁ% ve amo m @

e and 1 h’tho
Uncomm”d‘, || o&f& g o . eﬁt
o-cresol th n? %nﬁon th igher 5 nterﬁﬁ é)se v@*?’n tﬂé 2[5': m’ra
o-cregpl as? beb tﬁd“}’ekls@f‘tﬁ‘ R0 bresert Inv onaa thosd ﬁ“.ﬁP F teSterPEdnf eﬁtrﬁ gr
t hat t hepHtoSPeRS, PoorG¥tha HabiRtf al,@ﬁigh ﬁuh@d%s about A) of the total cr esol
The fact that the positive photoresists of the present invention exhibit high sensititivity to actinic
wavelengths between 248 nm and 365 nm means that these resists are especially advantageous when used
in processes in which the actinic radiation is produced by a laser, ©.g., radiation in the 248 nm rangs.

56

* 1t is not uncommon for commercially available cresols to contain minor amounts of o-cresol. Therefore, “Moles
total cresol” refers to moles of m-, p-, and o-cresol (if any) and not just m- and p-cresol. It is preferred,
however, that the o-cresol content be less than about 1% of the total cresol.
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EP 0 336 05 Bl The critical conponents of the positive photoresi st

formul ati on; nanely, the novol ak resins of :-the present I nvention and the
phot osensi ti zer conponent, can be E c?% 9 ﬁier a wide range of relative
anounts. In general, it is necessa €B 3 TRAt sufficient phot osensi ti zers
be enpl oyed to produce a resist which is photoi nagabl e and that the anount

of novol ak regi ke chthpirbdio bt/ 8 fdoSifvel phBtorelit HfTuEon®harh@y, Ahd Hévolak rGHNE bRk
the posi tipkBen LRGBS Shd e SHotobdRbifizer BHRIhSMRCaRBY &idityad Bvek BOVRYS rdAgd biSreidve
wei ght  ( plRibunkO Woderkrall RS MockBiry BRI tah SlirRRBAY hbibsohSHizsfe WIRAIPRPS o Prdduddaresist
novol ak r eich isdHotophigali BHdORA N ArhobRY of GIOVIRR TENH be BIh@igB! éHetiive. 1A tdrik loDrefifive
about 4s planountsy thb alssitive Phatorgsists ¢ lihie ipfoation atdy | cottait HEAY @ peri byl visighnPbw) \hoeblak Té3m
posi ti ve phgiberphsibsehgtizef cotripeneptrie 8 hwy novokie resin par pberphatbsansitizer cackgorientoPrefexably,he
novol ak r @siti ohatdutinbivaewink irdsinzer pbvmhsmmmmmmm @eplaybd.sol vent s whi ch may
be enpl oyed Thacpogitiee, phptaresigtseointhe nmaemtt ipepniicn, cob@in, fir edslitioe e thel pevolek resin and
mononet hy phateshesitizerc & selyest m "tS@éW‘d%Ih?@"M!Ch!‘eUfE@A)afe not limited to,

et hS;L 30 etPf?BYJ?“ (é@'tﬁo' premmetng! tharracetaty; (RMfyy ethylofellpsoive apeiaty [(EGfy.cethii-a-ethpy pro-
xyl ene, Py miphyge °fl§t9f‘ "%E@Eaéﬁ @da‘M'G”ex "é‘mﬁ of SMG Weqﬁaéesansw'mmand

b %;; ;?D's m“" f?’?d bt e ogre ot ey vzf?% T P r ' e

exhibit | a

e s B 5151%@ g 3"'“585 o Hn O
he resi

stabil i G re
s 1 educedh{a sk e sh m%ﬁ%ﬁ “%JT‘} g@qs&f Shi tﬁlf’ﬂwaf 65 B

whi ch haV%ufﬁ’quEPEdﬂ;eﬁt%r hic ubi n Jﬂa‘t‘mgS ndfifidhsS
whi ebu ar e glghrsBif sgmmaed?a-ﬁakm pu.ra% T u@rmewm r, 8o &PQ&N@M is lallded 6 tHoCsive
MBY vVary GRsibdieionhliston &pmn@eldanoto@k.éthhmtzslss%rseﬂw red is that sufficient
sol vent be enmnoybted & spichtifecenibldlas tiof tre GRdithily@ed i ittRHdNORIRg RGN anolids: gi ven
coating conditions, e.g., spin speed and pre bake tenperature. Typically,
however, enough solvent is a ohot oresi st fornul ati on
to produce a photoresi st haVﬁgﬂ-’%ﬂo S mx LAm%m@H% xtures of solvents
are enpsoyed, they are typi chlECH used | n thesﬁ"el lowi ng relative anmounts:

Sol vent Appr ox. Anount bacotaty - 10% ECA
80% Butyl acetate 109 'P@ne 10% 109 PMA

80% Butyl acetate 109 80% Xyl ene
10% PVA 659 éﬂ"et%et ate 10% . 3004 EEP

5% The Positive resists of th *hventj on may 4l so coptain various

additives such as col orants, gutfa%gt&on ai ds, 3 d the like. Also, the

novol ak resin conponent of thegpe S may be spnprisedl entirely of the high
p-cresol of m xed al dehyde resin or—nely contaln.up tol 35 wei ght percent
(based gn the total wei ght of the resin conponent of -the resist) of a
convent | onal Tha@odivakesists of this invertian may alsa-gopialp|varjout ?ﬁsfﬂu@rw@@swe%wakma@gms,
prepared 8% ‘i"i like. Alpa thengvolak resiy. °?(9%"ﬁ'+"‘(9f 8 gsisifgy borrompiset optirels¢f|the high

V\,hén/t he Higg‘ a‘E‘?’\!%T"S'%é’é MY °%ntaén Mgight per b(bﬁ‘f?ﬂt% thesfota} waight gﬁlg\%ﬁe

s pref iR mm @;ti;g i Bngﬁ % ‘E“FF&"?’&?\"%’IV"%B
ab out i h tfsa m lo in h t%rleglst%mul L{ttlf grgfe%d t‘the
perce”t C‘B Ei?tr 9\” &E at gﬂ E‘sfs e h JEIL % and,
naxim ze ta { 88 veight Petc tthnvet I In aQ\Péstn% rﬁ%ﬁim It EsaLr% rhdkfmiRd RsHmal
i nventi ongghgly.i t s advant ages. This exanple illustrates a typical

procedure fOll'he m.ﬁbgexarhaem)ée&ta{ﬁe besénmvda&ontah@nmm&s invention. 50
The fol®fow ng reagents were used in the anounts indicated bel ow to prepare

a hi gh p- exempilE novol ak resin:
This example illustrates a typical procedure for making the novolak resins of the present invention.

The following reagents were used in the amounts indicated below to prepare a high p-cresol novolak
resin:

55



559, 'EP 0 336 605 Bl Reagent =~ Armunt m cr esol
325g. p-cresol 603g. 5 . ,

f or mal dehyde (37% 443g. oxali 71g. Al'l reagents were
conbi ned and heated at reflex. ﬁ?g%gﬁoﬁsﬁr opriate heating period, water
was stripped off and the resulting resin was dissolved in nethanol. The
resin was then purified by presipitaton—m-th—watper. EXAVPLES 2-19 O her
hi gh p-cresol novol ak resins|gieégsared in _a n’HPﬂ\’é‘r simlar to that of
Exanpl e 1 using the reagents|imgbsit ed i n Tabdsy. | | bel ow. TABLE | 20

Ex. No. Form' p-cresol?2 pagseisol 3 2 603g7 7| 70 30 3

77 5. 80 ' .20 4 formbldehyde (37960 443g. 35 5 66" 70

30 25 oxalic aci® : 66719. 75 25 7

64 60 40 8 35 9 64 65

35 10 - 4 cen gg gg) 439 iod, watdrl
roagents were ed and he reflex. After an appropriate heating peri watérl was

?g" . strip off and the re sm was diggolved in methaﬁé The resin was?ﬂ%n Jpanfled by pﬁ&pitatlon

g ith .

40°35 " | : 65 35 17

60 EXAMPLES 219 30 18 60 75 25 19 60

80 — 2040 1 Mol es formal dehyde/ 1 00 nol es

Cresoi s 2 éparhigh.p-diasblasviakcessts plebardinmmhapser simiadé hatdf BEmplex. using ihe geagents

m cr e¥oliddia@d motable | bel@sol s 45 EXAMPLE 20 A mi xed al dehyde novol ak resin was
prepared in a manner simlar to that of Exanple 1 using the follow ng
reagents in the followi ng amounts: mi@BEBbl 50 p-cresol trioxane

2- hydr oxybenzal dehyde p-tol uene sul fonic acid catal yst

20 Ex. No. | Form.! | p-cresoR | m-cresol® |
2 77 70 30
77 80 20
4 66 65 35
5 66 70 30
% 6 | 66 75 25
7 64 60 40
8 64 65 35
9 64 - 65 35
10 64 70 - 30
o 11 64 75 25
12 62 65 35
13 62 70 30
14 62 _ 75 25
15 60 80 40
% 16 60 | 65 .85
17 60 70 30
\J 18 60 75 25
~ 19 60 80 20
40 1 Moles formaldehyde/100 moles cresols
2 Approx. moles p-cresol/100 moles cresols
3 Approx. moles m-cresol/100 moles cresols
45

EXAMPLE 20

A mixed aldehyde novolak resin was prepared in a manner similar to that of Example 1 using the
. following reagents in the following amounts:
m-crosol
p-cresol
trioxane
2-hydroxybenzaldehyde
p-toluene sulfonic acid catalyst

- 60

56.
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55 10 - EP 0 336 605 Bl ol es mcresol total noles cresol 5

total noles al dehyde = 0.9 total .nbles cresol noles

2- hydr oxybenzal dehyde = 0.75 t al dehyde 10

nol es catalyst - - total %&é@é@ 5?%30 0. 01 EXAMPLE
21 A positive photoresist in accordance with the present invention was nade
by bl ending the follow ng ingredients: 20 | ngredl ent W %

W % (solids basis) High pneles ah- cresd Bk T esi gé)m Exanple 1 32.13
13.87 Novol ak resin nadeotabmiplienotresabnponett? 18. 40 7.36 25
containing 65 wt% mcresol and 35 wt % p-cresol Phot osensi ti zer

5.30 5 '5.30 Aliketsh molemgldehyde . , o 0. 30
0.30 EEP sol vent total moles cresol 43.53 74.02
Striation control additive — , ¢ ‘ A 0, 19 0.01 30

100. 86 The phot osensi t iZeF=gtse
the relative anpunts indicaled

2, 3. 4-t"®i hydroxybenzophenpiifed : i oqui none- 2-di - 10. 56%
azo-4-sul fonic acid WWT‘%%")‘ 0.01 :
2,3, 4-trihydroxybenzophenone- 1, 2- napht hoqui none- 2-di - 21. 08%
azo-4-sulfonic acid diester ("diester")

2,3, 4- tr| hydr oxybenzophenone- 1, 2- napht hoqui none- 2-di - 68. 36% 40

azo- 4- ¢ |EQKNMQLE6£Id triester ("triester") Conparative Exanples A and B 46
For conparat+ve—purposes, two positive photoresists were formulated using

the sanme ing ﬁ&ltleé‘lﬁ)l%uﬁecsus{ b SEAIRES withlihe DYEER invbriad whd@adehsit BISRANG ithd BRFwing

=% hes f @.l728wi ng conpounds in

enployed wgliedts fOl | ows: Conparative Resist A Conpar ati ve Resist B 50
Monoestgr 7.38 W% I\/bnoester 3.11 wt % Di ester 13.33 m %
Di ester 7. po—mtooTFr+estet 29—ttt Frrestret STt % 55
EP 0 336 605 B1| EXAMPLE 22 T E?d'g%rml e illustyaisé hXV‘{%A“?‘i;srb%%'s e of the
hi gh p-cresol r psiighpetstiabwlak gpsio demtExanplgrhot or ¢51881% |of 13.87
Novolak resin made from phenolic component 18.40 7.36
25 containing 65 wt% m-cresol and 35 wt% p-cresol
- Photosensitizer 5.30 5.30
Alizarin Yellow A dye ' 0.30 0.30
EEP solvent 43.53 74.02
Striation control additive 0.19 0.01
30 ,T00.00 100.86

The photosensitizer used was a mixture of the following compounds in the relative amounts indicated:

35 2,3,4-trihydroxybenzophenone-1,2-naphthoquinone-2-di- | 10.56%
azo-4-sulfonic agid monoester ("monoester™)
. 2,3,4-trihydroxybenzophenone-1,2-naphthoquinone-2-di- | 21.08%
NS - | azo-4-sulfonic acid diester ("diester™)
2,3,4-trihydroxybenzophenone-1,2-naphthoquinone-2-di- | 68.36%
40 azo-4-sulfonic acid triester ("triester")

Comparative Examples A and B

For comparative purposes, two positive photoresists were formulated using the same ingredients as in
Example 21, except that the photosensitizers employed were as follows:

Comparative Resist A Comparative Resist B
%0 Monoester 7.38 wi% | Monoester 3.11 wi%
Diester 13.33 wi% | Diester 7.30 wit%
Triester 79.29 wt% | Triester - 89.59 wi%

65
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t he present invention, Conparative Resists A and B and two comercially

avail abl e positive resists. 5 Each, in turn, of the resist conpositions

indicated in Tables | and 11 bel D%ﬁgﬁ’h? coated on a track coater

manuf actured by Silicon Valley . up, ornia, onto thermally grown

silicon/silicon dioxide coated wafers of 4 inch diameter and 5000 Angstrom

oxi de t lExaMPiEs2. A uniformcoating of 1.0 [err] of resist filmwas obtained

at a spinning velocity of 3,500 .revolutions per mnute. The coated wafers

wer e t hen Thisfexarhpik dustrates therpeiformaite & the thigh Grdresbii ragin-Gonitaining tposite IphotéresistsS 6

m nut es thepragent ipventiers Rompardtivenidesists| Acdnd Baand 8% com@ertialy dlalse paitidsresidtl The

resi st fi |Gephwinstunhefithenesist romposilionstindicaidd froTabies | AFETH bdlove wasopin qoatedson & rapkt 00l .

The coaf¥er mendschreskbyTSllspreValley\Broup, Srffiersia.onigi thermally Gestyi Islicop/alB @ [diswidg cdatedt ed

with a f”FfP"Pé’F 4t"l9h famgieriand-R00Q Angstrem, gxider thigknesss A3giorm epatiay el bhemipf rosist film

M croma§’ a’r fid ?P"\Rh"? He'?cf“h%f 3a?991’°§ ufiops REY EnMe:: "H‘hm ‘Sﬁ’%@g" sqfthgkeddi ng
H

sQme as " @ eéa%#q;’ f?@% '"‘Etﬁi ?5r° 9itgek b@%ﬁf’%‘ds
1w

pa'M(an ﬁggﬁgé wa e r oF e lmc d.
gy 5%% AT ?‘fﬂ:‘c%ﬁf. E% %% i

that theg sr&'é'téhetb.ﬂ“ f pﬁai&sée%d & infth

during f@HleBHERNRIch Wi heouam&ﬁs%xao@éd a%&asfo@%%i.s £t &&9@% %ﬁ‘ ! b d
above V\Rilide Bbrisidtsly iemhovediclor8d Wathg tevB@sthent. and | mrer Se for Secon sIn a
one- gal | 0rha exploged Fedis-6dateaGiatons ﬂi&fucéb%%oﬂbé‘d@hb&%%&d Jé‘o‘[a@rnrﬂeﬂd}l'\@fe? bélvgoper ,
whi ch i Bongansed dai B0 s8cofdskiflai oRe gallen(3,80) Erbityl  cam@imun cohting (I YRMLICRe SMDY de¥éloper,

st abi| | mlch atan ap@uds diielins]tetrabiptylad@oniue nyaivuaide BGHAIH SIBIEIIZEE MEdbORaD ; +1t+ beupwaf er s
wer e 2¢ | regwrkl from ¢hei develapent thaavialers veredhinged ie deidinjzed whtar stl dodd byl & uesg eimithgen gas by
pl aci ngotiyalacing thamdpa spinddriesr .  The devel oped wafers were then post-baked in
an air ci r'éePeyeiopry valeeswese thempast-baked in n fip girc@iatingriovanta sbotio! 50 1E foe 3G minttersto
‘adhesi offcg#fd theraehasion rnd-ehaiissl sesistanesrof the endisselyedarettiorschf e cedtiogss of t he

coati ngs, "rhecaadeis Adrkle § were expesp@ and deyplensd ing diwilay Mapner ERNGE RTcss MAa

si ni Iz%trsq’rﬂ'ﬂ?f”éf"’h'ﬁ'%?'ﬂ‘ﬂ;deﬁ aRligjc| radigliensat B3 e waglength.gner whi ch provi ded actinic

O

radi ati on at 313 nm wavel ength. TABL Resi st Actinic Rad.

Wavel engt h (nm Phot ospeed (nj/cnR) dosed fi-lmloss Resist from Exanpl e
21 365 44 0.10 Conparative
Resi sy A Resist 3'@5t|mc Rad. Wavelength (nm) | Photosp&h@ (mi/cm?) | Unexposed filth 1636,
Conpar at|ryat fass Exdimple 21 365 44 10

0. 60 DYI\&,J,,;EH[,.&yﬁJs,sﬁPR 5000 resi stgegr 385 1.30

80 Comparative Resfét B35 2400b  ges 55 0360°

[err] = |DYNALITH® EPR-5000 Rsist*[DYNALI THgEPR- 5000 {phot or ggi st, {sol d by t he
Dynamhennﬂm"m on of Mort gn Thi okaodes Inc Lses a16b6\C ba< ed on o

2,3, 4- trj. jd)&]%{o o?d’bytﬁe chb J aZl uc 5=stl foni c
aC' d. b . ,Hn ﬁir& ﬁt %ﬁe%br?etsggé? r§ gﬁ; ﬁngﬂdf;ﬂ% l%u?omc for 3

—!-

t sold by Shi
f°:3 33%’% so?i ‘( ' Terr]) Unexposed f| I m | oss ReS| st from

Exanf? e 2% 60 0
Conpar ative Resist A 313 ' . 140 :
0 50 Conparative Resist B 313 180
0 DYNALI TH err] EPR-5000 resi st. TABLEH 313 160
0 AZ240Q _ 313 [err]
0 d Thrke mi nut Beslstvel oprent Adific Rirk Wairdangthdan)a Phetaspbad (ahikemfn§ t Yasesed e
superiof photospeed of the|positive photoresigts of the preséntfimipsenyi on.
12 Resist from Example 21 313 60 0
Comparative Resist A 313 140 0
50 | Comparative Resist B ' 313 ' 180 0
DYNALITH® EPR-5000 resist. | 313 160 0
AZ2400 313 >240¢ 0
9 Three minute development
55
The above data clearly demonstrates the superior photospeed of the positive photoresists of the present
invention.
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EP 0 336 605 Bl EXAMPLE 23 This exanple illustrates the enhanced ther nal
performance of the positive photoresists of the present invention which
contai n m xed al dehyde novol ak resins. A positive photoresist prepared by

bl ending the s follow ng ingredigpng 536 dga£di ent W. in

gr ans Dry wt% M xed al dehyde novol ak resin of Exanple 20 37.16

13.92 10 Novol ak resin made from phenolic conponent 18. 19
7.76 cEMAMPYR 28y 70 wt % mcresol and 30 wt % p-cresol Photosensitizer from
Example 21 5.39 5.39 PMA sol vent '

38. 90 This exgmpie illmtqapartnerpnmcqumewauygfomance of the positive photoresists of the pregent

0. 27 1fgvention which containspmixed, aidgfryde Apiolak| resiigdf tRogitive photoresist prepared by blending tp 09
0.00% &Yovdeg ingredientxs )| tj ng resist had 27-34% solids and a viscosity of about
16- 18 cps. 20 The resist was tested in a manner simlar to that
described in anpl e 22, . exiegpdiert hat an Ul t r af ewh iSjrepp¢r Davdxbf oad band

| i ght source ' ] T ' g1 5 T} cont ai ni ng .

. ] Mix B olakK re . 3. .
photgresi st off gXANPLS oY Sheridhic b& %5 C | th((J8 jesuljt s age | ndi cat ed
bel ow. Devel Ol &ontaining 70 wi% m-cresol and 30 wi% . st - bake 25
Thermal St abi Il i grtoS3netiRF fshh Btandple®® EX. 21 EPD{85[es8d , 42 s@gonfds spray at
19 * C 130 PMAsoel '] C/ 30 m n. Photoresi sft f pooo Ex] 2365EPD-60[err] 22

seconds spray | afizaki Yok A dyd0 [err]/30}m n.o.er DYNALIgB[ ey r] aqueous,
al kabi ne devell cpeatior{ @bfol additeagt h) sol d by t he|Dynambem Di w.oohon] of 30
Morton Thi okoll, Inc. b DYNALI TH err] aqueous, |al ké@dhe {Je@i88pey (60%
strength) sol dby the Dynachem D vistomnm of NOf tom Tht oRot, 1tnc. These

resul ts Iﬁgy&aﬁ%ﬁw eadd] 36k Abdshuday bEBbRE98EA, NI ng resi st conpares
favor abl yrmyirdsist Wae tedtedlin R ntahifs? Almibe®! that (8EiBed i tkah B8 28,1 excépi that hf) Ukrdtedn
dev éf opgpper Hnk brdddbatd WRRK Surce OWdte RBEY. JForB6mplRiSond HRAKIGH pRASsbr- reBitentdinkey Mal
st abi | photorésd0er ExBRpld) RORas ki 15| arldand lBsuld Blodiditialdd bt or esi st . C ai s 40
1. A positive photoresist conposition conprising an adm xture of a

1 2-na : L o> i oY :

vwe'nrerei n:

A said .p

amoypt jof a novol ak rgsin n
dm xt : ~trithydr oxybenzophenone-1 |

g_(Ti )a<_z Phplngﬁsp toom Ex. 8¢ | §P9f,8$‘eg&_quc?nds spray at19°C | ' 130 | 130°C/30 min.

2, 3, 4- { Photayesishiearm Ex 23 | FRASA 22 Poconduspry s dliiCh pne- 2- 3%z o- 4- b8P ¥P&miaci H

di est er ¢ pAKLITH® aqueous, alkaline developer (85% strength) sold by the Dynachem Division of _
2, 3,34- t Modidadm@kaihenzophenone- 1, 2- napht hoqui none- 2- di azo-4-sul fonic acid
monoest BDYMALITHseagh@dub, aikbiing dévelopdri(802 streagiiitsdid by theBinédhem Division of 50 wt. %
to 75 wMol6nrblokedeeer and di ester - bal ance, in a nonoester/diester weight
ratio :

’ 0 -
di, and tyb&Shés indibde Fat Fid kel ng%ﬁé'r&ﬁ%bﬁaiﬁméiét%ﬁgfe sordblySRth & Bgh
from Lol hGhddniihRy AR amd ifAR0GNSbHG AR @!d | dovelipe§ AN Ras dRéaHTPbdtC
al dehy gske @l $tablftf thah b BRh plehdsbl résidbRiBRing pratBgeNEeNt conprising a mxture
of p-cresol and mcresol containing at |east 60 wei ght percent p-cresol,
based cmihée total weight of p-cresol and mcresol, and a sufficient anount
of m cr esol to render said novolak resin soluble in an aqueous al kal i ne
sol T an, A pastige photoredist corymaifianeniprisey angadebdwe bf alt Rypadhtreguinphediazitie @batbsenand
sitizer and a bindingly sffective amount of a novolak resin wherein:
A. said photosensitizer comprises an admixture of 2,3,4-trihydroxybenzophenone-1,2-napthoquinone-
2-diazo-4-sulfonic acid triester; :
2.3,4-trihydroxybenzophenone-1,2-naphthoquinone-2-diazo-4-sulfonic acid diester, and
2,3,4-trihydroxybenzophenone-1,2-naphthoquinone-2-diazo-4-sulfonic acid monoester in the following
relative amounts: '
triester - 50 wt.% to 75 wt.% _
monoester and diester - balance, in a monoester/diester weight ratio of about 3, said wit% -
being based on the total weight of the mono-, di, and triester; and
" B. said novolak resin comprises a resin selected from: .
1. A resin prepared by condensing an aliphatic aldehyde, aromatic aldehyde or mixture thereof
with a phenolic component comprising a mixture of p-cresol and m-cresol containing at least 60
weight percent p-cresol, based on the total weight of p-cresol and m-cresol, and a sufficient
amount of m-cresol to render said novolak resin soluble in an aqueous alkaline solution, said
phenolic component being essentially free of o-cresol; and
- 2. A novolak resin which is the condensation product of (a) a phenol, phenol derivative or mixture
thereof and (b} a mixture of formaldshyde or a formaldehyde precursor and an aromatic
aldshyde.

45

" 50

65
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2 A novorak resin which is the condensation product of (a) a phenol,

phenol. derivative or m xture thereof and (b) a m xture of fornal dehyde or a
f ormal dehyde precursor and an ar oigpt ¢ §agdogadyde. 13 EP 0 336 605 Bl
EXAMPLE 23 This exanple illustrates the enhanced thermal perfornance of the
positive photoresists of the present Invention which contain mxed al dehyde
novol ak rEAMRE 23 positive photoresist prepared by bl.ending the 5 foll ow ng
i ngr edi ent s: | ngr edi ent o W. in grans Dry wt% M xed

al dehyde noVi? sremplediustrasgs t&%ced fhermal perfornBice]@ the positivelBoBdsidte oNbe pleadat
resin nmadBvepyos whish caaip @I)@B,ﬂy@ tnovolak resins. A positive photoresisg prefared by blendig7Aie
cont ai fi g'oYHe MEGHRTEr esol and 30 wt % p-cresol Phot osensitizer from Exanpl e
21 5.39 5.39 PMA sol vent

38.90 .  72.65 Alizarin Yehbremnt\ dye Wt.in grams | Dry wit% 0. 27

0.27 15 Ot bUHFI 0.09
07001 The resul tfi M'xedﬁgehﬁ 'ﬁvo,k b %(398““9 :i a'¥r1§c05| ty"??f 1bout 16-18
cpsS™ The resi st Omp °"° §'[f° 0%353 ot descrl-@ed i n Exanpl e
22, except that aﬁho s pand glahght| squp.ce|were used.
For conparison, [thg cres reS| n cont ai nf ng 4aligt orlesisd. of Exanpl e
21 was al so testeﬂ.za,ﬁ.nfgumdyeesul ts are indicatged bglzgw DeVigloper

Phot ospeed (nj / [[estfidtbn contrbi@aditveake 25 0.001
Thermal Stabilitly Photoresist fromEx. 21 EPD 5[ﬁjzj15]j 42 monjs spray at
[err] 130 30— C ST —Photot CDI st—+ombBc—23—EPB 60[err] 22 .

'seconds Spr rgngltlL Jegllthaé'gp34° IS ndav g{%i a DYNALI TH[err]
l escﬁ: in xa

—

112

aquedus, al

p nac nLD : |<ggn of
30 - Msr tS?ébpa;hénQ Btoad i)é?lﬁ Ilg ngrd &)? ﬂ% p-Ct so res Egaml 0%
St engt Nonoitbéer Y E-aRBl BY ReciE Tk Vi lumegaﬁ A ik ? g

These results indicate that the m xed e resin- cont al ni ng resi st .
conpar es f_aV'UT'a'b'I'Y_'Wlth 1o hial ef-e5-et—f-esih—eapt-ai--Ra—t-as-st ahnd-: i n

LA~ L UII |J CT CIUT T CIT

fact, dedel ops faster (i|f°%%&aker devel oper) Fhetospged ‘Q\”%@bﬁi ﬁe%hbak"bak
therr'm_% tahility than tlhe high p-cresol resin-containi ng phdtgnasiapiity
Cl ai s 4( Photorgsish 5grn Ek.\2¢ | BRDBS 4%seadndssprgyasig-icdn conpise si ng anisaeomoinl €| of
a 1, 2- nay]Rheteregist from Exli2a 4 FER-6¢f1 8 tsemmads-spsy i 19e€ [and a 180 ndi nglf y18ef EBEiiny e

t fa DT T SES T
BN S s

2 di azo- 4"8MNAL¢T]-I@Caq66‘du§I alkhiing 3&\6’6per (60% strength) sold by the Dynachem Division of
2,3,4-tri mdﬁrovhjbbﬁ,nmphenone 1, 2- napht hoqui none- 2- di azo-4-sul fonic acid
d| ester, —amd

2,3, 4-111 hyglo g f Gt 23;' S s Ay W tiighy
dev er

m)noeswer eg | i ¢ %
to 75 Wt ; I';ty ﬁv th h@gg%resol resin- §rrt§?6 gr éhotorezls ﬁ‘ﬂ%"g{) é’P? msegﬁaéﬁr p%l ght

rati.o of a out , ~ being based
on~the t Qlaihs VeI ght of t he_ nono-, di, and triester; and B. said novol ak
resin conprises a resin sel'ected from
w0 1. A positive photoresist composition comprising an admixiure of a 1 2-naphthoqumoned|aZ|de photosen-
-sitizer and a bindingly effective amount of a novolak resin whersin:
A. said photosensitizer comprises an admixture of 2,3,4-trihydroxybenzophenone-1 ,2-napthoquinone-
2-diazo-4-sulfonic acid triester;
2,3,4-trihydroxybenzophsnone-1,2-naphthoquinone-2-diazo-4-sulfonic acid diester, and
2,3,4-irihydroxybenzophenone-1 2-naphthoqumone—2-d|azo-4-sulfomc acid monoester in the following
relative amounts:
trioster - ) 50 wt.% to 75 wt.%
monoester and diester - balance, in a monoester/diester weight ratio of about } , said wit%
being based on the total weight of the mono-, di, and triester; and
B. said novolak resin comprises a resin selected from:
1. A resin prepared by condensing an aliphati¢ aldshyde, aromatic aldehyde or mixture thereof
with a phenolic comporient comprising a mixture of p-cresol and m-cresol containing at least 60
weight percent p-cresol, based on the total weight of p-cresol and m-cresol, and a sufficient
amount of m-cresol to render said novolak resin soluble in an aqueous alkaline solution, said
phenolic component being essentially free of o-cresol; and
2. A novolak resin which is the condensation product of (a) a phenol, phenol derivative or mixture
thereof and (b) a mixture of formaldehyde or a formaldehyde precursor and an aromatic

aldehyde. ' . T

0 O o
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.1.”Aresirn prepared by condensing an aliphatic al dehyde, aromatic al dehyde
.or mxture thereof with a phenolic conponent conprising a mxture of
p-cresol and mcresol containi ngp3f 3deR§E160 Wei ght percent p-cresol, based
on the total weight of p-cresol and mcresol and a sufficient 65

amount of mcresol to render ‘said novol ak resin soluble in an aqueous

al kal i n@ gopositiveophotossaistcqnipesitivh | accordgdoNEslin D aithey cempriit i saddvgntf Wiessiro baid

0- cresol ; selvedt @.seldctadirah dk) 7 edbdurs whétinth Cellostivecacetated butgadcetats, grdoglend; @fa (a) a
phenol, pimixtue otiprppylent iglyeol amonormethwl etbert dvetatepbutyl radetiidy)and xylenet (B) ethglf3-ethoxy

f or mal dehyproeionnte; 44)f Rionyighel ghigal enopereetint sther anetdten andh (5 Aeniktare df dedpyleR®, glycol EP 0

- 336 605 Bmopemettyiaar B¢elate. bifraentats iaad etewbApeiyirpiendecording to daim 1
~further_ conprising a solvent, wherein said solvent is selected from (1) .a
mi xt ur e of* REHA p’B@WB%&?WP@"&Eeﬂ"%’@‘Q BUtIgm Zwberein dhe selvent,is, plRKS-othosy prg-

m Xt ure oP'°’Rﬁt‘?)pyI ene gI ycol rmnorrethyl et her acetate, butyI acetate, and

% ; 0X lene cQ none

e?*he’ro aceég % h t:’em%ﬁsﬁ? ° r%?gﬁ 5&%‘% %"Me a'ldﬂﬁﬁ%wgtp&@/ﬂ et her
ovolak tasin BT and'B2 arg use llowing, am

acetate, Du race é’ RA_e ﬂs 376 oxy propi ona? g ami positive

- phot or esi st conposi t I on accord| ng to G aim2 wherein the solvent is

et hyl - 3- et hoxpopea- tBit@fa | |ve phot or esi st conposition
accopding to mBYeB Ita?_ tag ehydt oou Bﬁ: akdalopde H% pe Gy . conponent s
used to prepare novol ak resins Bl aﬁ are used in the follow ng anounts:
nol es total al dehyde conponent 15 nol es total phenol conponent
x100 = 60%to 95% 5. A positive photoresist conposition according to any
pr &cedi 8ag Aglostiive phbterssist irorhuaitionoacodrdib fo@By pretegling eBimwidin the ndddlalarein istresin

m Xt gor e 0B1 pache sHiturasich-oresor apd oi-crebdted ® pPepeEdr s iatp-dneks! ta mpsresplegaight tatio

m cr esol wiEfoghi0:40as 8:20of from60:40 to 80:20. 6. A positive photoresist
conposi tion according to any one-of Clainms 1 to 4 wherein the novol ak resin
i s resi® Bpositg ppotorasigh samegsiien geresting tosing oneefrifidias 1 ioh wertdmihainerglek esiglisi m 6
wherein t F8I"&2omati ¢ al dehyde is a non- ohydroxy aromatic aI dehyde 8. A

5
O TR 8 L P Gk e
2- hydr oxyB H?é’f%f&’ﬁ%é oy ?fydroxybenzal dehyde, ‘and 4- hydr oxybenzal dehyde 9.

A t t
PP o e il i o o O

and p- creso? p05|t|ve p ot resi st corrpos ing to any

~one of I ai w%mﬁa moto‘%eew%.ﬁbd}.uw%co@ma% a%?donald#eéia\ﬁq@ 6C RND WhBH3inSthb! SRchol O

- prepare neytondnt bdvdik Rskindszas & rdd?ni—é?é‘so &lilpQusblyg amounts: nol es total
phenol" conponent noles aromatic al dehyde X 100 = 15%

t 0o 9&% 10mal gSitieOphdtoresiktdeiiostiof Tacdotding o ag iohé vE ClaRRtEDtoes whdreit @I shBNd! iafd
ac cor di ngaltiehyaesonpoaBdissto hleparemovbibiciesic B2ra iusseidn the @itfovingt andbntpart s by
wei ght of novol ak resin per part by weight of photosensitizer. 50 12. A
pr'ftl ve photl(r:l)r gi s% OE‘pOiI t |on accordi gg to Caim21l which conprises
—Re gl HEUXAS L CPBRORERE, Raryoby = ht. ,0
‘phot#sensiti zer. ALt RBENG! FBMRPAGDE resi st ggtt\gfgrblgotrﬁoagssasbst rate
conprising: A coating said substrate with a layer of a positive

phot or esi st $i aromabicoatidenytie any 55 x 10precedungocbaum
moles total aldehyde .

11. A positive photoresi_st composition according to any preceding Claim which comprises from 2 to 6 parts
by weight of novolak resin per part by weight of photosensitizer.

50 12. A positive photoresist composition according to Claum 11 which compnses about 4 parts by weight of
novolak resin per part by weight of photosensitizer.

13. A method of forming a resist pattern on a substrate compnsmg
A. coating said substrato with a layer of a positive photoremst composition according to any
55 preceding claim;
B. exposmg said layer patternwise to actinic radiation; and
C. removing the exposed portion of said layer with an aqueous alkaline developsr for the exposed
resist composition-to uncover the areas of the subsirate beneath the exposed portions.
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B. exposing said |ayer patternwise to actinic radiation; and C. renoving
t he exposed porti‘on of said layer with an aqueous al kal i ne devel oper for
t he exposed resi st conposition to areas of the substrate
beneat h t he exposed porti ons. éwggyﬁé%%%?GOS Bl 14. A nethod according
to Caim13 wherein the acti'nlc radiation is produced by a laser. 15. A
subst r at e 14.00ineHod/dctdidify fo lURINTES Whoreir 06 batinia Pidiatiingpryducasisyl anagdr. exposed
resist pattern, said resist pattern being formed froma positive

phot or esi 35. A cuhsaté icoael witi & fthermply Gtable aind: highlg usselvéd) egbadNlesistopattorn, said resist
radi ati on i spaigm deinp nferched rroany posiiye qihotolesistn@mposition Mich,Parfoetd axpepurd Jid) ectihic
Posi ti vie Fotredigion istas gisinerrinrese prenfiglaimditde 8. n Geni sch ei nes

1, 2- Napht hochi nondi azi d- Fot osensi bilis- 10 ators und ei ne

bi ndungswPpleganpiiahege ei nes NovQ akharzes unfalt, worin A. der

Fot osensi b| | | sator e| n Gem sch von

2,3,4-Tr i ik PROensezuRg, i ﬂ@) Gsmiseh e;geqﬂ 5Qlaphthochmonduaz:d-FotosenslbrIls-
4- Swk f dhs gu raé ndungswnrksame Menge sines Novolakharzes umfaBt, worin
2,3,4-Tri hydr mﬁ Paplisster in Semisphr A Hbwr2obraben d e ieeioadiEet er

und
2.3,4-Trihydroxybenzo -1,2-na chm n-2-d|azo-4- lfonsﬁur ester
2,3, 4-Tri hydr @%‘,bﬁ. 339 ol 9&&3&2 @ﬂ ngen uogﬁ. oﬁws‘f"me RIBARRSt ©

r in dgp fol gelr,umfa,;real
50 Gew.-% bi s 7pidsRI\ - A)anoestq;odéqd%lgise,gt@(ﬂ_% Rest |n e| nem
Cewi cht sver h~I t Mofoedt&lnl/BIREBAL ErAEl @St BoWIcHRMYMRIAS Zon WRRSYstefAiSster von etwa

Gewi cht sprozente auf dem Gesant oot did GowibltspRozentdhuf de GesaintRWicR dePRBASHEN,
und\20 B. das Novol akhar z m uad THéster betiFlenudl, das unter: 1. einem
Harz, das dur @hddéNodearbaresie Haeiumst, ddsiupleat | schen Al dehyds, aromati schen

Al dehyds oder GeneieohBaz,hdae rduch Kandensbérencsings reiphatiscsanhidehidisinprometistien Aldebydsi n
Geni sch von p- Crdes Gemisetds hie@presi bineri pherolisslam KeaiperientedimeinGamiget wn 9-@esoGewl. - %
p- Cresoi, bezogerCresgt mitieisenCEe Mt vagenanigtens\b8 Fop-Eipeesol. bazdgsmadiides Gpsamigewichti t
ei ner ausr ei cherienCreshyed mrbrepplCundsoit sineypudeichengsp dMeage amrmg-Cresol, um das Neyplak-j
ei ner W&ssri g al‘%!"@&'@h‘éﬁfsl%@'@f‘ﬁjh%‘ﬁbﬂ"@ HosHch zt‘fé.'@‘i@'? “"Efﬁqt d‘e'[geﬂﬂ'éY’@E%t’”éW f"e

wur de, wobei r;ﬂﬂ@?lePg‘B?f@mK ?fg@“ﬂ"%"fﬁ‘d’%é’s Pﬁ° 'F'c n frel von g

ist, und 2. ei ng ¢ Rifvare das %“sﬂBH %’I’ :'v'(’)'??"t: %

Phenol , Phenol d&f i eme '?élﬁ"é;lrs""&(g]%?gs i us h il R PP male

For mal gghyd oder"e1med Fo ﬁaef‘ 9’ da 8? und e| nes aromatlschen

A dehydS sty s ARH koo Egngnacmﬁgpm Bf Eeﬁﬁrl ah 145 P s oraCh
Anspruch T, (L @sagh it irkir ¢) Bin Snc R T SlAbrht €]
unter (1) eigeiRcho Bresyien@iPkolmididrhdifA lQ%@été‘(e@IEﬁéc@tﬁb un@kal (%F@thﬁ-fa eihBﬁiprSMubﬂ&
(2) ei nem Gaay m6dyiongikolRioRbHatRREHodE: HRAG BHeRYGAIRE VI BrbiViengIPiéimbnahidiylbinekind
Xyl ol , s§3) Eicti BdylsetatunaBirgRs-ahcxipropichit ansgepstitastgl ykol nononet hyl et her acet at
und(5) ei nem Gem sch von Propyl engl ykol nononet hyl et her- 35 acet at

But yl acet at RosidveHtdrydsisGusmhprssfirriacin Abspais gcwvefih idss lLastmgsrBIttelmusﬁ-:B-emaypropuo-
Fotef esi st zustistrenset zung nach Anspruch 2, worin das Losungsmttel

Et hyl - 3- et hoxypropi o- nat ist. 40 4. Positive Fotoresistzusamensetzung
nach eihefh dositiedroipesistziramaenseprgoracis Hisem derrvorpusgiekendgncnispriichewetin die Aldehyd-
Phenol - Konpdié Rieng!-Kagpanepigp, q'ﬁ“éﬁ@ﬁP'Wﬂ@VQ?dY?VMWGQI@MF? vegyenget reydon, in den
ver wendet wePaEHen Mepggbenpid) $Whden Mengen benut zt sind: 45 Mol e der

gesant en Al dehydkonponente X 100 GM W5 95% Mbl e der gesanten
Phenol Isgnponent e _

Mole der gesamten Aldehydkomponente
Mole der gesamten Phenolkomponente

x 100 = 60% bis 95%

50

§. Positive Fotoresistzusammensetzung nach einem der vorausgehenden Ansprliche, worin das Novolak-

harz Harz B1 ist und das zu seiner Herstellung verwendste Gemisch von p-Cresol und m-Cresol ein
Gewichtsverhilinis von p-Cresol zu m-Crasol von 60 : 40 bis 80 : 20 hat.

s6 6. Positive Fotoresistzusammensetzung nach einem der Ansprliche 1 bis 4, worin das Novolakharz: Harz
B2 ist.
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50 5.. Positive Fotoresistzusamensetzung nach el nem der vor ausgehenden
.AnsprUche worin das Novol ak- harz-Harz Bl.ist und das zu seiner

Her st el | ung verwendete Geni sch von -Cresol und m Cresol ein

Gewi cht sverhal tnis von p-Cresol q?@:’@r von 60: 40 bis 80 20 hat. 5s
6. Positive Fotoresistzusamensetzung nach ei nem der Anspr~che 1 bis 4,

das Nowolakharz: Harz B2 jst . }5=~ccw~c 0 336
605 BL 7" ?‘?é“%%@"%@gg‘%ﬁ@* ey N0 B ek Yk Rt Mgk an et

G
aromati sché AI oﬁ' cf el n noh- ydroxyaromatischer “Aldehyd ih.. a. Positive

Fot or esi gt bmm%eg@&aqmmsﬁne%a{ drudn 7V e RondRORISL S SUEHRT AdBRYA SChe
Al dehgd 6 unter 2-:1(.}:& FoRYberzaldB i OXMRAPIR 7N LRI, und 2-Hy 85, @ BsrRAdbRRAL &l8guhdntiind

4- Hydr oxybenzal dehyd ausgewhilt ist. 9. Positive Fotoresistzusanmenset zung
nach ei n&®mpegiive ABBIRSIStEEmReri3btEung nadhinie ddi BnsPHIEHCE 1O BRMAR Bib ®hstdRomponente
Novol akhar zorBibvslakharsBaietncdemisomnvaiint-Cesd indpicregt B esol ist. io 10. Positive
Fat.oresi st zusammenset zung nach ei nern der Ansprtche 6 bis 9, worin die zur
Heingt & | 19n ositive FhloresistaisiramenesizuB@ nach reinemdiet Arspridtheriotis 9, wath die zur Herstellung des

Al dehyd- Ko Mowinisherzss B yentensiefern Phennid end Aitahgd:Komponenten in dratfolgradenchiengivbyeswen-

gesammt e AdefavyddR'onponente x 100 . BOo bis 95% Mbl e gesante
Phenol konponente Ml e aromat| scher Al dehyd 20
X 100 . 15% bs- 95%Vibisl gesGmtecAldeliydiompondbtel 1. Positi ve

Fot or &si stzusammnseﬁ&ng—naeh—eqqem—deh-vﬁamggahenoﬁn%ﬂsmhe die 2
bis 6 Gew cht- st eil Molegespate BhenolkempaRgnitht st ei | Fot osensi bi | i sat or

unfaBt. 12. Positive Fotoresistzusamensetzung nach Anspruch 11, die etwa 4
Gewi chtstelle Novol akharz je Gew chtsteil Fotosensibilisator unfatlit. 30
13. Vgrfahren zur M?Pe@’?!iﬁ% prldehyds Stbl | des agf el n m Substrat, be!

dem man A. das Subst T sctirtht %10y =pdete
Fot or esi st zusammnse@[?nﬁ M Ydem der vorausgehenden Ansprache

beschichtet, B. dies Schicht bildweise aktinischer Strahlung aussetzt und
35 C. den belichteten Bereich der Schicht mt el nemwassrigen

al kal ssctierodiive Wbtorssistzusdrhriensétaund) @dch @inbra tder VomasgehentahaAmsirichel die 2\ bis 6 Eistvientnt |
urn di e Besweilediozoladarz Sulmichiatet Sotesatsittiisalerumitest. | cht et en Abschnitten

frei zul egen. 14. Verfahren nach Anspruch 13, be! dem die aktinische

St r ahl untg- Pesitive | fistoresistausammenspizungt nagh rAssprdd 115 dielptwa el ﬁmwlwmwaﬂdugen
und stark &avigusdioosensblisalonvelelin Resi st bil d beschi chtetes Substrat, wobei
das R¥sisthbild aus einer positiven Fotoresist zusamrenset zung gebi | det I st,
di e vor BeMerfsbiep 2y Hestg] grﬂ"Ps ﬁ?ﬂsfbﬂ‘i@éi‘féf“e@ﬁ"%% deN A8t der Anspr Uche 1
bis 13 ent sp?u %’ﬁt s”bﬁ t gg‘ %T‘o‘ﬂ%"’ f°s'@8'i‘rﬁ:8‘§’TeP'P‘ anrRensgieynp \flach einem der

phot ogr aphi q " el Uhqun un phot osensi bi | i sat eur du
type 4 2-nap hacg ,é’ 5121 f h. gﬁéﬁ I% G AR o fme.. ype
r 6si ne novo usa 1, " u .eB re|c o) fibid
corrprend un u tr| ester

-nap toqw none | azo0- 4-

14. Verfahren nach Anspruch 13, bei dem die aktinische Strahlung von einem Laser erzeugt wird.
40 _
15. Mit einem wirmebestéindigen und stark aufgelGsten belichteten Resistbild beschichtetes Substrat,
wobei das Resistbiid aus einer positiven Fotoresistzusammensetzung gebildet ist, die vor der Belich-
tung mit aktinischer Strahlung einem der Ansprliche 1 bis 13 entspricht.

45 Revendications

1. Composition de réserve photographique positive comprenant un mélange d'un photosensibilisateur du
type 12-napthoqu|noned|a21de et une quantité eﬁlcace comme liant d'une résine novolaque, dans
{aquelle :

50 A. ledit photosensublllsateur comprend un mélange du triester d'acide 1,2-naphtoquinone-2-diazo-4-
sulfonique de 2,3,4-trihydroxybenzophénone, d'un diester d'acide 1,2-naphtoquinone-2-diazo-4-sulfo-
nique de 2,3,4-trihydroxybenzophénone et d'un monoester d'acide 1,2-napthoquinone-2-diazo-4-
sulfonique de 2,3,4-trihydroxybenzophénone dans les quantités relatives suivantes :

triester 50 & 75 % en poids, '

55 : monoester et diester le reste, dans un rapport monosstei/diester d’environ 1/2 en poids, lesdits
% en poids étant rapportés au poids total des mono-, di- et triesters ; et
B. ladite résine novolaque comprend une résine choisie parmi :

I
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sul foni que de 2, 3, 4-tri hydr oxybenzophenone, d'un diester d acide 1

-, 2- napht oqui none- 2- dl azo- 4- sul f o- “ni que de 2,3, 4-tri hydroxybenzoph6none et
d'un monoester d' acide 1,2- napt heply s¥3gdsg1di azo- 4- sul foni que de

2,3,4-tri hydroxybenzoph~none dans | es quantit6s rel atives suivantes:

' 'tr| ester 50 a 75 % en poids, 55 nonoester et diester le reste,
dans un rapport. unm'ésjwr@aféd|pas¢oedenshtrmw|nrmﬂéhm&2nmauqne)|ddm aldéiade elosatique ou

poi ds etant r dgpodiaess avec poddthpodant thnotie® comprenant i mélange de p-crésobetsle netrédsl

| adi t . r esi ne auswEhbRyUoILRpYcanboidnde pESsolapar tapposti au poids trtal dd Rerésol et de m-

1 Beli HI | [grésol e ung QPEI"@@ suffifapte (sle 3B-Erég) Soys 1entire Tedife résinginavolagyedpriubigedaps r

- condefisat i on c'"dsokiop airdfinRacpyspiediticqmieosant pufnoligrel Eipr) aetiauement Prampkdercrbeslr
mel ange avec ureFtcbrrposant ph~nol i que conprenant un nel a qe de p- cresol et
de mcresol c FnbRaTETiHe nevelanye AY egide %"éﬁ dPG?'Iﬂ'?"s d;g;g@%e'rém depi

" poi ds total * féhlﬁ{: ?@ﬂe eé{b) HyrmAiangg 98 Lgpaidihyde fy prEQur 89, ormaldshy °H%”"

' n}cresol pour Pe resine novol aque sol ubl e dans 6 une

SOk I O?ealcgg Asﬁltgrl' %9%@ r%g ph&tg qé ‘nq&e E%)s% félorp E't \Penéhtga!lJ tc%rr}ut eﬁ%nf ul%m rp t.

exerrpt o B C) l 1 s lve,
condensat i gij 8o éjr&nqg&ha(ed £t r2b Lgﬁg |( b)
ur mel ange ggesd t&& WO B, %yl@ﬁb 3)%'3—@&1 btb &H{e M‘G{ﬁer%on Ryli-

al d~hyde ageyT8é ipfbpPenegiedi; 2ot (SOBRPREIaAds At ter@ﬁl%rr\ﬁ%n e bradiRnbighicbil | Ve
selon | a r guesidd aeaﬁdwlathea-‘éthmb@ﬂar&te PdmyRt re un sol vant dans l'aquel | e

| edit solvant est choisi parm:- (1) un nelange d'ac~tate d' ethyl cellosol ve,

d'acet at® demjmstivi do Esendphaiydraphitie podjtivaissiontd ravegdicatiors, @bratisuelie dd doent est le
noadet hyl i géthoxjeropiommyd'@mdg| ycol , d' acetate de butyle et de xylbne ; (3) le
3- 6t heexypropi onate d' 6thyle; (4) |'acktate d' 6ther nonomethyli- is gue
de pr opyt e feqpagition de réser(e&sehomram'-lamg@vel selendliupe queltoup des reyendicegionsyardcédean- de
propy! bnegF‘?c@Ps lagrelie: los aerepogratsipléyde ebphépel ulliséy ReyswrEnets les risines rpveladyes B1 3
Conposi t i oAt RReSopialisés dans Ios AURGHEH #IVGNIES ‘posi ti ve sal on | a revendication 2,
dans | aquelle |l e solvant est le K 3- et hoxypropi onate d' ethyle. 20

4. Co?’r‘poleon de ré6serv gYRafposi tive selon | une quel conque des
revendi cati ons precdden-ﬁngqo% %100s603%pmohH s al d6hyde et
phenol utilis~s pour prdf2mpos i phépglitatal novol aques Bl et B2 sont utilises

dans | es quantites suivantes: 26 conposant al dthyde total x 100 - 60 ~.95
ol %,conposant phénol total 30 5. Conposition de reserve photographique

posi t I Ves, S ebipbshiot BE s HBIRGHEShiIdIE PoditRy SASH 1A, LidRSnds 888 RmditMSns pl&BSen-

| aquel | e | @s! &hi REuel®MbshUBvoRSle bstialrsiie B Bl Rélank® déb-cRE Bt dbam-Brésdi Bfid et
de m cr ~soboudld grdpgaRer présbhtelud rdpborDRErBSoIRICRESE Bb 60:40% $0B0[RA pbidg)- Cr 6s0l / m cr ~sol
~de 60:40 a 80:20 en poids. 3s 6. Conposition de r~serve photographi que

POSI t #sv €6. S Ebopositibruidecré spvel phatbgraphiqtke sosities/wivd i'aatquactnqub dés dverdizations ayusdshe | a
rdsi ne nov &haelela résine nbwlan@seshle rd8ihe BZ. Conposition de rdserve phot ographi que
posjtive selon |la revendi cation 6, dans |aquelle |'al ddhyde aromati que est
un-al d6Hy d Somensiery de eiegre oheledraphigue Reitige sdpnisgevendieation. ders daqyalle Valdéhyde

phot ogr aphPguRatioye st vp gdéhyda mepohwirgxyemiiaueat i on 7, dans | aquel | e J al d~hyde

m)nohthrox aromati que, est choi'si. parm_ |le 2-hy droxXbenzaI ddhg/
§ﬂ s rf/e p otgg_raphlque positive selon la’revendication 7, dans ldquelle l'aldéhyde

hydr
8- hyd O monr@ gg!} romatrque est choisi parmi le 2- hydroxybenzaldéhyde le 3-hydroxybenzaldéhyde et le 4~
hydroxybenzaldéhyde.

4 9. Gomposition de réserve photographique positive selon I'une quelcongue des revendications 6 & 8, dans
laguelle le composant phénol de la résine novolaque B2 est un mélange de m-crésol et de p-crésol.

10. Composition de réserve photographique positive selon l'une quelconque des revendications 6 3 9, dans

laquelle les composants phénol ot aldéhyde utrlrsés pour preparer la résine novolaque B2 sont utilisés
50 dans les quantités suivantes :

56

o



_hydrioxybenzal déhyde. 46 9. Conposition do r~serve photographi que positive
~selon |'"une quel conque des revendications 6 A 8, dans |aquelle |e conposant
‘ph~nol" de | a r6sine novol aqgue Bgp®Siseds @@l ange de mcr~sol et de p-cré6sol.
10. Conposition de r6serve photographi que positive selon |I'une quel conque
des revendications 6 a 9, dans laquelle | es conposants phenol et al dehyde

utilis6s pour preparer |la r~sine novolaque B2 sont utilis~s 50 dans | es
quantitds suivantes: 56 17:«.. - e rrerrr o1
1011 ] [ ¢ ¢ L Sorhposait aldéhyde 0l 466 05cmp asmeibgant | déhyde t ot al

X 0O = 60 A95Mbl % conpRmperaniphénel tofadt al S al di hyde aromatique 1 x 100
=15 &95 nol % al déhyde total 11. Conposition de reserve photographi que
positive solon |'une quel conque des revendi cati ons preceden- tes, qui

conprend de 2 a 6 partiegqgivdasls ¢f 6si ne novol aque par partie en poids
de photosensibili- 15 -t - s+ tlSa93mol #ser ve phot ogr aphi que
pesitive selon | a revendi C&’fqe YFlelti’Falqui conprend environ 4 parties en poids
desf Bsi ne novol aque par partie en poids de photosensibilisateur. 20 13.
Procedd de formation d' un notif de reserve sur un support, conprenant |es
et apes §UCYAN:RSH deesdid pmd&agmqhggasmé SO GH4RENGHY BesrONSHEGiChs bRéR6den-
conposi T @Y (ifcohipRRd ¥s 2 B8GaRgE i34 28 nbvolsGueSiat PiRiel en'Pofdls B! BriotdsteMf- des
revegdi catdigans pr~c~dentes; B. on expose | adite couche suivant le notif a
une radiation actinique; et C. on 6limne |a portion expos~e de ladite
. couche 12aComibsitich/éd Akérid piakogmbhidue dkifudXselon Ud revéhdidltion 11, qui GERETR dnvifoR e
‘reserve ppotesgh agils dprésieXxpasdnee b partidleromide ke phdiadsnsibilisaseir.du support sous | es
poxti ons exposees. 14. Proc6d4 solon | a revendication 13, dans laquelle la
- 1 adi 2t 1 18nPracddg dp Eprreatios d'umpmotil db réseryeasur umsupemsiecompeanant Bs é8pgspoivantasevet u d' un
motif de rdbenwedullyedisupportinueoing seurbe t'urg edylpesition dd assewe photogeaphinug pasitive | edi t
‘notif de rdPEpVedrelspnaegieppvendigaiionyieqseentesi on de r6serve phot ogr aphi que
posi tive quP onaxPeFR ladie Souehe suivagide Mmotlh A ane radiption PERIaYR #§ ni que, est telle quo
défini e dang 9" éfﬁ'é""gl?eP q}?i‘@%ﬁ%s,der ladjtegpuche: ﬁ"’gd‘:‘? rvélatop alcafin agyeurspalp las
25 composition de reserve photographique exposée pour découvrir les zones du support sous les
portions exposées.

14. Procédé sslon ia revendication 13, dans laquelle la radiation actinique est produite par un laser.
30 15. Support rev8tu d'un motif de réserve exposé, thermiquement stabile et de haute rdsolution, ledit motif

de réserve étant formé d'une composition de réserve photographique positive qui, avant I'exposition &
une radiation actinique, est telle que définie dans I'une quelconque des revendications 1 & 13.
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