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66 COMPARATIVE EXAMPLES A - J

For comparative purposes, novolak resins prepared from a 'single aldehyde were made ‘using a

procedure similar to that of Example 1 and the reagents shown in Table A.
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. g5 ' EXAMPLES 31 - 54 AND COMPARATIVE EXAMPLES K - T

The novolak resins prepared in the foregoing examples were used to formulate positive photoresists.

. The ‘photoresist was prepared by simply blending the ingredients- shown in Table Hl below in-the__amo__u_nts :

8
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Claims

55 1. A novolak resin which is the condensation product of (a) a mixture of m- and p-cresol, and (b) an
aldehyde component, characterised in that there is used as the aldehyde component a mixture of
formaldehyde or formaldehyde precursor and an aromatic aldehyde selected from 2-hydroxybenzal-
dehyde, 3-hydroxybenzaldehyde, and 4-hydroxybenzaldehyds, in that the m- and p-cresol are present
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Claims

oo ..88 e A novolak resin which-is the condensation product of (a) a mixture of -m- and p-cresol,.ard-(b).an - .
aldshyde component, characterised in that there is used as the aldehyde component a mixture of -
formaldehyde or formaldehyde precursor and an aromatic aldehyde selected from 2-hydroxybenzal-
-dehyde, 3-hydroxybenzaldehyde, and 4-hydroxybenzaldehyde, in that the m- and p-cresol are present
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2-diazo-5-sul fonic acid. 5. A positive photoresist conposi n accordlng to -
Chai m4 wherein the napht hoqui none di azi de sensitizer.is SB‘W wmuﬂmﬁﬂm S
2:3,4-tri hydroxybenzophenone- 1, 2 ER4L¥6894 BInone- 2- di azo- 4 L
“nonoester; 2,3,4-trihydrox- ybenzophenone-1 .
2- naphthqu|$ & - 2-di azg 4-sul fonic acid diester;

2,3,4 trlhy1 D ?yﬂ%ngH fone- 1, 2- - napht hoqui none- 2- di azo- 4-sul foni ¢ .acid .
“triester and mixtures thereof. 6. A positive photoresist conposition

accpr,ding to d ai mdlescmecpesbd napht ho U|non | azi n zer 35 . is .-
selgégedgfrom moles total cresog q EO% 3%% %5$§§ o

2, 3, 4-tri hydr oxybenzophenone- 1, 2- napht hoqui none- 2- di azo- 5- sul f oni ¢ aC|d

nNobnoest er; and in that the phenol and aldehyde components are present in the following amounts:
© 2,3,4-trihydroxybenzophenone-1, 2- napht hoqui none- 2- di azo- 5- sul foni c aC|d
.diester 2,3,4-trihydr

zophemone- 1, 2- nap TG :

‘thereof. 40 7. A poSi i Ve p ot or es! st conmposi tion accordlng to any one of-

Cainms 2 to 6, CONpphaksNg bia®; d's by weight of said novolak resin .

to'l part by wei ghholEsTketadUanaehyaes! (izet 180 A Kk iRl 2 forning a

resist pattern on a substrate conprising: |. coating said substrate with a
layer "of a p05|t|ve phot or esi st corrp05|t|on according to any one of 45 .

Cl ai s 2t9\osmv P&%om SI ! patternwi se to actinic radiation;.

and II1. o, gsme toQBf - of said |layer with an aqueous . o
-al kal-i ne devgl aui sed resi st conposition to uncover the ar. eas C
~of thg, substrate eneat e exposed portions. 50 9. A substrate coated - -

wi tbra t herarpbdiive Hhatbrbst adaﬁlptyt.emlaycom@otoveﬂm EXMBBANS PhbtsdondtRbt §Tdnagpai d

resi st. pat tuiigiindae diRgdd nsmer. f rom a positive photoresi st conposition which,
prior to exposure to actinic radiation, is as clainmed in any one of.  ains

2:to 7. Ratrepusiavespblolobis BiipdsitorNmeating toHtisim 3 whasindmsnaithaencibidaaspseshst i St

~von (& ei neseolevied &b rgery oint,2maphiisiuipensi2eiaed-4-sulfdnic 4dil) and lesters of 1,2-naphthoquinone-
Al dehydkomgsaiiremrb-eyliotiaekid.ch gekennzei chnet, daB fU die Al dehydkorrponent e-

ei ne. M schung von Fornal dehyd oder ein Vorgl nger davon und ein aromatlsches*"-:"‘-"'-?'“_'
Al dehyd 5alfslgft§wemhptoggggt cpmpoon accgrgting)toFgm FOYerpin the naphthoquinone diazide sensitizer - cr T

i g/l‘b 1 254;?% F’@)Bé) %antlﬁggtgq%iwrgql-lydr oxy benzal deh ea:?‘ht'f“(ﬂ"
venden vor EUTEAEIE Sl i g?t? aé":% o R s e
75% und  daBPRMeaR A diez YRR hﬂ‘gﬂg’ﬁ'{’%sn 9%t ol genden Mengen

-_vorkonne S 100?7,._
LB e e SR AR e SO SRR g 07
3 159 - ‘55% jz tﬁl%)dkk%%nzﬁﬂ% o8 2L Eﬁnoﬁé@-ﬁﬁy&ﬁ&rﬁc‘%ﬂ mdbdsteH T af t: A) ein -
-Novol ak- Har223mﬁ)a roRYbaRdobteRond-1 2L HaBhthodHnone-2-diakd}s-&AisHR acid diester; 2,3,4-trihydroxyben-

- Di-azoqui NonmpeRines Qﬂﬁtmnoa@ﬁme-ad.a dultdnicCaciahlser M inblufét thordoilSanENSEL ZUNY
. nach Anspruch 2, wobei der Photosensitizer ein Naphtoqui-

noh=bisaz r.d Pﬁt@nuﬂsmﬁrekusmmmsabn adc6rding to dng Shel ¢f \DRints 2t @ eﬁnpaimbrrtom 2 fo 8 parts

. Zusamensetbwmeghmadtd wvgi rasimto3 , pastoy weighd et diddaquimbrecpensitizer- Di azi d- Phot o-.
sensitizer ausgewhlt ist von Estern von 1, 2-

_ Napht 0quBn amethqd of forming Sresistpatiars ong subsirate opOPrisIAGE er n von

I. coating said substrate with a layer of a positive photoresist composition according to any one of '
45 Claims 2 to 7;

Il. exposing said layer patternwise to actinic radiation; and

lil. removing the exposed portion of said layer with an aqueous alkaline developer for the exposed

resist composition to uncover the areas of the substrate beneath the exposed portions.

50 9 A substrate coated with a thermally stable and highly resolved, exposed resist pattern, said resist
pattern being formed from a positive photoresist composmon which, prior to exposure to actlmc
radlatlon is as claimed in any one of Claims 2 to 7. :

Patentanspriiche
55 . - .
1. Novolak-Harz, das das Kondenstionsprodukt ist von (a) einer Mischung von m- und p-Kresol und (b).

einer Aldehydkomponente, dadurch gekennzeichnet, daB fiir die Aldehydkomponente eine Mischung

von Formaldeliyd oder ein Vorgénger davon und ein aromatisches Aldehyd, ausgewdhit' aus 2-
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1, 2: Napht oqui non- 2- Di azo- 5- Sul f oni ksaure. 5. Positive photore5|
Zusammnsetzung nach Anspruch 4, wobei der Naphtoqui non- D| ﬂhi“‘m“m“\
‘sensitizer ausgewdhlt ist aus- 2, 3.ERIB3h§&BLkybenzophenon- 1

‘Napht oqui non- 2- d| azo-4- sul fon| ksdur enonoester; 2,3,4-Tri hydr oxy-

. 26222[3;1_?:"%’; ’6’5 Zz% % - oxy nzallda %ycc)i iH?&'}oxy errlllzalfasé \l(JJ \%gvbe%‘gett wnrd daf d|e m- und |
~Napht oqui “0“" o Riel 0 "‘°m"%?LJsa.ﬁ§.sermbmd abheSChPgRY d%aéﬁggmer%p un9
Pos tive phojgi, &bﬁ\{: mm% eﬁk&&ﬂonﬂﬁéﬁh Anspruch 4

NapRt ogyi non - gL e e o Wbt (anhlaalS

2,3, 4- Trl hydromts%za 519.&: dehydeYaiRBnRfibib Q& dehyde 2 760 B16%- b@%l ksfure-
..monoester; 2,3,4-Tri hydroxybenzophenon-1, 2- ~

~Napht-oqui IQDI’P03md§ phoLrebistoiié Z@ammambizwng) dsdntragt: 2, 3, 4- Tri h- '
.ydroxybenzophevmeun-m:yo&k HalamadhoXpspriadirt; ehddi azo- 5- Sul foni ksauretriester und
~M’schungen da\B)amer&ﬁ]azo&umoﬁ@ﬂmt@senwuzwhotoreS| stente Zusamenset zung nach -
~ei nem.der - Anspruche 2 .- 6, die zwei bis sechs Gew chtsanteile dieses. :
Novol ak- H&r zlésmuﬁmovreﬂetnnteémmvawm|nachd‘@§prmha"zUepsrl r5 Raciosensitizer @indNaphtedyt | t .
&-- Verfahrenn%tﬂwﬂﬂﬁpqewﬁefeﬂnes resi stenten Musters auf ‘ei nem Substrat

vor, das unfabBt: . Beschi chten d| eses Substrats mit einer SChICh aus

e| ner p’5$|4t wm B'f%’feé eg @H El nspruch 33 wobei d A}tﬂt hoto- _

- Anspr Uche 2- ?B"s' zlarta“ﬂ%" . T eoe ?] PROFRUIPRTE g Sy onti e un |n| énc e
Strahl ung, Pl qui‘:’ﬁ'f gg estrahl ten Bereichs dieser SChI cht mt -

~.ei-nem was r| ;H; o r

‘Konponegpt e % &%Qvea %@igsg&nlg €s %gb% P%F smﬂdr&hrhﬁ%%@g es‘?’;"éﬁ?’@%ﬁ Photo- S
- Bekgiche f r € illl %%xybenzopré nS):2- WpRtbduHon-2-did - m&forﬁﬂsﬁlﬁéﬁﬁnbﬂem §§h-TﬁI§ya*6iq} en . .
~und hochauf | glsgd Be'S NagHtqliRdh- 2 db-2isBRbh REBuMbiS S bemmyamﬁbniomenomma S
di-eses- resi Sﬂﬂiﬂfo&nﬂw&tﬁo D8iiQRiRSGrbtibstdr Shd MisshuRdeR @avoROSI ti ven |
phot or esi st ent en Zusamenset zung, die vor dem Aussetzen unter akti ni sche
"~ St rahl wag sbepwhied pretrdsistentaizasammensetzany raelr AndpragT 4, evbiesi der Naphtogdibon - Diazid -Photo-
‘Revendi cat | osepsitizer &Bgawthit is0avs [23dTeinygimxyt@siophepopt.2Nephtoqiimon 2 didkorisSuifordséiude -~ =
" (-a): .un mel angenodsiern®.8.A-ddhydrogtbenzopheamci,2- dlaphiduyinen2-dizzagSytiantksagediestere 2,3.4-Trih-

al ddhyde, caydseykanzapbenoerh2chiapbioquinan-AliazerfyRulterksiusetiiniotiidyMiechengomidayen- s o
-precurseur de fornal dehyde et d un al dehyde ar orrat i que choisi parm le
2-hydr O%yﬂenﬁﬁf"miﬁmes' qptegZus D%i.g Aqspiighe 2 - 6, die zwei bis sechs o .
47 hydr oxybenZarichiRgefle diesss Noyols '?Bzeﬁ °E§ﬁ’fi s&ﬁtﬁ" ‘Efé Dﬂ?%‘"%ﬂsﬁ'lfﬂﬁ%enﬂgﬁ ce’

que .l e mcre r630 119 ent an S S
' SUI Vant es: §?€6ggghmeé blgj Sg telgleragl lcht aug1 %’P% %)a{: j;&?-otor;ggf% lZo?n %r%‘\t

n_gie
.ce que |es conp gd 1 n pe al

|Les prosport [ on,§A on.d ste|4v W‘a@hg@gw&wﬁ) )/ (ol es cresol
total )/ x 100 &.-ag'% §a$e. @i RTRInbrA Wa3shigailiaRcriah BRI ur
total)/ x 100 g Qten Kompo Rteus fd des Substrats unterhalb der bestrahiten -
c. L 1. S Bereidhe#higfidgbh.ON de phot or esi st p05| tif conprenant: A. une
rdsine-povol ague solon l'a revendication 1 et B. un agent de sensibilisation
-du type digazeehstraots. mb eindm Homizols istabilbn whd Phivliitiseisips t bepitabiteni fosisteritan Musier
revendi cat i Obesghichtbhiris, wabglidibdee résistegtenvustee hewgpsiélibist iagsa binayrpogtiven photoresistenten
Zusammensetzung, die vor dem Aussetzen unter aktinische Strahlung beschaffen ist wie in sinem der.
Ansprlche 2 - 7.
45
Revendicatlons

1. Résine novolaque qui est le produit de condensation de (a) un mélange de m-crésol et p-crésol et (b)
: un -composant du type aldéhyde, caractérisée en ce qu'un mélange de formaldéhyde ou d'un
50 précurseur de formaldéhyde et d'un aldéhyde aromatique choisi parmi le 2-hydroxybenzaldéhyde, le 3-
hydroxybenzaldéhyde et le 4-hydroxybenzaldéhyde est utilisé comme composant de type aldéhyde, en
ce que le m-crésol et le p-crésol sont présents dans les proportions suivantes :
/(moles m-crésol)/(moles crésol total)/ x 100 = 30% & 75% _
et en ce que les composants du type phénol et.du type aldéhyde sont présents dans les proportlons .
.55 suivantes :
/(moles aldéhyde total)/(moles crésol total)/ x 100 = 60% & 95%
/(moles aldéhyde aromatique)/(moles aldéhyde total)/ x 100 = 15% & 95%.
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un- agent de sensibilisation du type naphtoqui none di azide.
de ph'otoreS| st positif solon |la revendication .3, dans Iaquel”lmlﬂl mmmlallllll
_sonsibilisation du type napht oquER&hIB604B1de est choi si parms+ | es es

;de | “"aci de 1, 2- naphtqu|none 2-di azo-4-sul foni- quo ot les esters de

I aci de hto 0-5-sul foni que. 5. Corrp05|t|on de

' photores%st%mﬁ (ps't' ":t: sﬂé\&'ﬁ@]‘cg} 1ep 4, dans laquelle e agent de
sensi bi | i satg ﬂ. a Gl de est ch0| si parm. un nbnoester
de-{_-aci de 2 3, Af tr| roxy enzoﬁ enoﬁ

1, 2- ngphg, 0@enpsit6n ds PHofdlistiposil delR idiidfonditdtionld Qﬁﬁ@lﬁqu@@ lagéhe Héjgensnblhsation est =
2, 3, 4- t ri hyidl bgoni/decsBrmisRIoR BEtydo raphBqUitoRts didzRle.
qui none- 2-di azo- 4-sul foni que, un triester de |'acide
2, 3, 4t r | hy doaposion ae plutnRREpcsILsavA M fodsidicaion 8- dins Hguloragertt db Ea@bmsaﬁoneau_ des
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