2124400 PCSI Tl VE- TYPE PHOTORESI ST COVPOSI TIONS This invention relates to
positive-type photoresist conpositjons. 5 Photo-sensitive conpositions

cont ai a conpound havi ng a napht hoqui nonedi azi do group or a

benzoq bne-" di azi do group have been used for positive-type photo- resists

or positfTve-type PS (presensitized) plates 10 utilizing th n
that when irradiated with |ight having a_wavel ength of from 32}1?251%%%]

t he qui none- di azi do group.undergoes decanp05|t|on to produce a carboxyl
griQup, whereby the conpositions change from al kali-insoluble to

alkall-soluble poéiggfﬁ”@fﬁﬁdfnééoazgﬁéw'Bam@ogﬁggbﬁgq“'“O“Gd'az'do group’
or a benzoqui no exanpl e

condensi ng napht hoqui nonedi azi de-sul fonyl chloride or-benzoqui none-

di azi de-sul f ony|medd of heen¥d 6 ?efﬁéé@xﬁogﬁgﬁﬁt‘i?@t%yﬂb”ghb%w:@rsﬂﬁtgh
mol ecul ar wei ght cogg ugf In the presence © a weak al kali.

Exanpl es of- | ow SAF B#t ght conpounds include hydroqui none, resorcin
- phl orogl ucbn, 2, 4-di hydr oxybenzophenone, 2,3, 4-trihydroxybenzophenone and

Shenol JFor an ot yde nd%%?égéﬁgé aggggggéigageggk%?% ggéhgge novgf |nclgde

phenol - f or mal deh SINS, creso
resins and pol y-hawms)xqs@@pbﬁbogummeéhe@@dgesgpupvercé e5zoAyAsnone-

contai ni ng the apvpradslegssd eﬂa@éoseeﬁeﬁgeal ESE'Sphl%H%UvE ¢9peaiphotolesin
30 conmponent in addition %Hose above,

conponent is necRRELEYE F PRSY ﬁgtEPﬁn%?oiRFSﬁBnFéﬁéﬁeaaaP&ﬁ%eFiIn1mhich_
is practiaelly'tum&nxzingatm@qpnencnenonrthaesehentnreddmhaEd withnlight

addi tion, the reglyy CONPRIAPL ERgtRILE" $HohO3B8 €6V8bEPAR!, S tHe! Quinone~
diazido group undergoes decomposition to produce a
carboxyl group, whereby the compositions change from
alkali-insoluble to alkali-soluble. The compounds
15 having a naphthoquinonediazido group or a benzoguinone-
diazido group can be obtained. by, for example, condensing
‘naphthoquinonediazide-sulfonyl chloride or benzoquinone-
diazide-sulfonyl chloride with a hydroxy group-containing
' low or high molecular weight compound in the presence of
20 a weak alkali. Examples of low molecular weight
compounds include hydroquinone, resorcin, phloroglucin,
2,4-dihydroxybenzophenone, 2,3%,4-trihydroxybenzophenone
and alkyl gallates, and examples of the high molecular
weight compounds include phenol-formaldehyde novolak
25 resins, cresol-formaldehyde novolak resins and poly-

hydroxystyrenes.

The photo-sensitive compositions containing the above-
described phbtc-sensitizers usually contain a resin

30 component in addition to those described above. This
resin component is necessary for providing a uniform
and tough coating film which is practically usable in
a photoresist or presensitized plate. In addition,
the resin component is required to be developable with
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35 - 2 - alkalis. As such a resin, a novolak resin is best, and
phenol - f or mal dehyde novol ak resins and cresol - fornal dehyde novolak r €sins
have “enj oyed wi despread. practical use. 5 These positive-type photorg ﬂmsfs
general |y have excel’l ent resolving power as conpared wth photo-cu
(negative- type) photoresists. Because of this high resol ving powe t he
positive-type photoresists have been usgd-as 10 etchant-resi sting fiInB
(resist filns) in photographic etching for the preparation of integrated
cicuits, such as ICor LS (large-scale integrated circuit), or photo-
graphically et criligamsoppeks | sanchn ca exle s | mawolak fnafsmza :pg ib&s—:’d,

circuit. 15 The Lngr r

i ntegrated circul ts emand f?{um%ér%f?oﬁg% %%%%t er n éoezﬁg | i nes as
narrow as | um formpaldehyde rnonolait (resing Heawwﬁ;inmﬂemde,@meat%e resi st
filmand its 20 pradtiédPtesédhesi veness to the base plate, .as well as high
resol ving power, are of extrene .inportance. That is, fine lines or
‘patterns o about_ umin wdth are required to be strongly adhered to the
base pl ate w t hoTheske| positi vertype photoresists ga'mh!dm havenextded Iereps

conventonal Ly- EosPirERg Bty 'ds RAlleld Vith andth-cifinbld Mdnize:
phot or esi st's cont¥Ped rphetorasl sks ¢ es@ﬁme&faﬂﬁﬁ)ﬂU-&ImsQMnSa
_ qU|none- power, the positive-type photoresists have been used as
10 etchant-resisting films (resist films) in photographic
etching for the preparation of 1ntegrated circuits, such
as IC or LSI (large-scale integrated circuit), or photo-
graphically etching a copper-lamznated base plate to
form a printed circuit.
15 : i
The increasingly high integration-degree now required
of integrated circuits demands the formation of a fine
pattern having lines as narrow as 1 um. In such a fine
| pattern, the film properties of the resist film and its
20 intimate adhesiveness to the base plate, as well as high
resolving power, are of extreme importance. That is,
fine lines or patterns of about 1 um in width are
required to be strongly adhered to the base plate without
delamination and formation of pinholes during the steps
25 of developing the resist film and etching. In these
B regards, conventionally-used photoresist compositions,
‘particularly positive-type photoresists containing a
novolak resin and, as a photo-sensitizer, a quinone-
diazide compound, are not fully satisfactory. Such
30 - insufficiency results from the nature of the novolak
resin used in the photoresist. In general, in order to
obtain a film having godd properties, i.e., a soft, dense,
tough and thin film, having good intimate adhesiveness
~ to the base plate, it is required that the composition
35 contains a compound having a considerable molecular
weight. However, novolak resins have the defect that



di azi de conpound, are not fully satlsfactory Such 30 I nsufficiency
resuits romthe nature of the novol ak resin used in the photoresist. I n
generafza%n order to obtain a film having good properties, i.e., a soft,

~ dense, ph and thin film having good intimte adhesiveness to the base
plate, WeVis required that the conposition 35 contai ns a conpound havi ng
a consi derabl e nol ecul ar® wei ght.. +ofever, novol ak resins have the defect
't hat - 3 - their degree of polynerlzatlon is difficult to increase (a

“forced increase in the nDIecuIar wei ght tends,to . result_jn_the for |on‘nLJ
o1 2t e SeehR (@RS | OF Y 1TRTRLLR P, H BLEMCTLh rD obpeRedEd O"

Therefore the(® foréeduihtrgase! inithé rmoléenlandweightrtendsnto

[ fficient adhes togath t -
oot stance. i {TRERHh AR, Pt LOPRRELSE o H?’oﬁﬁfﬁrfi”‘?*%l‘?*&?%’%fsﬁcﬁfﬂ
pattern deIan1aaltpnlandbpmnhblrngothgiremctiun her , Therefeoreci Baenovol ak
resins, :? cr nge%uféesnéofgﬂleiébffa%ﬁ@e 484 ”Eﬁff%s chré@ninkape 626nto

O o P ns somest b e, Ghos oL e ha e whestEie ety DRbplhEY, "2
many isonmers. pebpstaAcey, ierlysehas Bigbéotescatse tvariounsediffiicubtght
Subj eci ed to ate8panc; oA prEtendrdelEREReatRR ABYPRINOES, EorRRELUALS 1Y
nol ecul ar wei gtarthetyi bnt produtibngvroyolaksresinedunécregel#e8rauch | abor
novol ak 12arn FLEB1LES pb) PoRRRA; UhOEROLRRCHYES Mﬁff%*’%%?g%ﬁﬁngvol ak
resi ns having grnp;anlquecupgher defects of novolak resins are th _
they have a wide molecular weight dlstr1butlon and they- -
tend to occur as m;xtures of many isomers. Deszrably,
for use as a photoresist, the molecular weight dlstri-
15 bution is narrow, and hence such novolak resins are
usually subjected to a separatlon procedure to obtain
a resin hav1ng a narrow. molecular weight’ distr1but10n.
However, this procedure requires much labor and time,
and even after the separation procedure, the resulting
20 novolak resin is often still unsatisfactory. An attempt
to obtain novolak resins having a narrow molecular
weight dlstributlon by controlling the productlon
conditions has been found to be impracticable due to
difficulties in. controi.' The wide molecular weight
25 distribution or presence of a mixture of many isomers
causes the disadvantage that contrast (usually expressed
as ¥ value), which is one of the important propertles of
photoreslsts, is low. | Low contrast results in non-sharp
patterns and formation of "reverse trapezoidal" or
30 "semicircular" patterns, which leads to seriously
impaired resolving power and etching reszstance, cau31ng

formation of pinholes and reduction in yield.

A further derect_ofenevolak-resins is that quality
35  control of the production of the resin is difficult.
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, .
wei ght distribution by controlling the production conditions has bee

to be -tnpracticable due to difficulties in control. The wi de nol e

wei ght 25 di stribution 'or presence of a mixture of nmany isomers CI¥

t he di sadvantage that contrast (usually expressed as Y value), which i's one
of the inportant properties of photoresists, is |ow Low contrast results

in non- sharp patterns and formation ofl gy everse trapezoidal" or 30

"sem circular" patterns, which leads to seriously inpaired resolving power
aﬁﬂegtchlng resi stance, causing formation of pinholes and reduction in
yield. A further Adedesicrdbedoterei nbetome ,i mowbahkqu%lsﬁhx,%hichca&brol of

t he production o r esi ffiC s¢ribed.herei nbefore,
novoFak resins, &ﬁ%@ ea?% %eagfgifg’bghgglFegléﬁay 1 %ﬁ&g Hﬁ?ggﬁlar wei ght
di stribution, andléﬁslbmﬁbba,tandoﬂral&1ahﬁy ¢9009n$p1araadyfﬁsombrsno

prooduce as produg&g wiletrishak! ¢ oqgﬁbhh e 8s pr%ﬁﬁc%%nﬁg nl 8kabe! ghaiiﬁ#ter

in resist perforngahg i's very I s”extrenel KRRt T T
users. The &i m of eﬁFEseﬁPtrﬁ9E%Ptoﬁ°P§tP€ 5PoFP§éS§ pexfermasapodpt i on

whi ch possesses geey Wwilde,pwhieh! igSeabden8ly dieadvadbage¥aBessr ds¥ss,a
- pinhole-free, tough film and which facilitates quality control of the

- product. According to the present invention there is provided a
posi tive-type ph8her aimspfcthpopresentcinpention i8 to provide a resist

pol ybydr oxy- a- rrewmbsmseﬁ lelgg%dgeé&sas"gwal #%xﬁegsoggpehxgﬁan&“d as

a photo-sensitizer, ui none e.co
addi ti onal 19 conﬁPPQea hESﬁVSH?FEmaSlﬁBﬁoFaklﬁbglﬁ‘frees tough fllm, and

which facilitates quality centrpl of the product.

Aecofding to the present invention there is provided
a positive-type photoresist composition comprising

15 polyhydroxy-a-methylstyrene or a hydrdxy-a;methylstyrene
copolymer and, as a photo-sensifizer, a quinonediazide
compound. The composition may additionally comprise a
conventional novolak resin.

20 The polyhydroxy-a-methylstyrenes which can be used in
the present invention are 1sopropenylphenol polymers
having repeating units represented by the follow1ng

- formula:

25

30 . | | ~ Tom
Polymers having an isopropenylphenol as a monomer unit
are disclosed in, for example, Jepanese Patent Publica-
tion No. 16061/73, Japanese Patent Application (OPI)

25 No. 50393/77. and German Patent 1,004,168. (OPI herein



_ Jhe pol yhydroxy-a-net hyl styrenes which can be used in the present
iﬁ%} are isopropenyl phenol polyners havi ng repeatlng units represented
b/ | owi ng fornula: 25 . 3 [err] 30
¥fs having an isopropenyl phenol as a nononer uniit ‘are disclosed in,
for exanpl e, Japanese Patent Publica- tion No. 16061/ 73, Japanese Patent
Application (OPl) 35 No. 50393/77‘a§d‘6€rn&n Pat ent 1,004,168.' (oP
her ei n - 5 - used means an unexam ned published Japanese pat ent

~applicati on. Th ol yners are al l.ec ht I rs havifags
aplroml ecul ar. \)A/el‘tﬁﬁ d'fe If%yrﬁ%g‘g?ﬁ’g%’ﬂn?% %VYB;E}() gecgdgap S c%%??% t, > vﬂ_\.g-}j
Japanese Pat entapplicati®ncht i OThébe PEIYHErS lare sa:leBm hhofhecml & ul ar

Crern T O R R AR VO B SO VLN of Brdmidbide 1D

the present i nitm abeut BHeOhavi @nacmtmt arJapangse ofatentn 10
1,000 to £00, 004, 1:r |n dﬁqw. MNMﬂB‘PXdzé’cI@éé”Mhl@Mﬁ@I‘@éui@iﬂ ng a

nol ecul ar “wei ght™°f wi t h t'hj s range, or ds ree, tough
filmwhich enatf®s r? X il éﬁt I"HW?%@ ifb’ﬁ\er and
whi ch shows, afﬁﬁgﬁmrdqua 10" tte 5e5|130 pat t@f nthdse , thermlqa-bl y
e et T+ |y e S SRS 4 e Sl Bl "hARURe | TBLA) Bod S
hydr oxy- a- netrw&nxgntannuarcrﬁhaggnhg@ang a molecular weight of from -
10 1, 000 to 100, 000. The use of polyhydroxy-a—methyl-
| 'styrenes hav1ng a molecular welght falllng Wlthln this
range affords a pinhole-free, tough £ilm which enables
one to form a pattern with hlgh resolving power and
which shows, after formation of the re31st pattern,
15 remarkably 1mproved 1nt1mate adhe51veness to a base
' plate, without impairing the developablllty of the
p051t1veetype_photoreslst. :

The content of hydroxj—a—methylstyrene in the hydroxy-

20 a~-methylstyrene copoiymer.is generally 20% .or more. |

As the comonomer there may be used any monomer so long

as the resulting copolymer is developable ﬁithﬂalkalis
and soluble in the solvent used for the resist composit-
ion, and the comonomer is compatible with the other

25 components used in the resist composition. Examples
of suitable comonomers include styrene derivatives
(e.g., styrene, hydroxystyrene and a-methylstyrene;
acrylic acid derivatives (e.g., acrylic acid, methyl
acrylate, ethyl acrylate and butyl acrylates); and

30  methacrylic acid derivatives (e.g., methyl methacrylate,
ethyl methacrylate and butyl methacrylate).

In using such a'p01yhydroxy—d-methylsyyrgné_dr'hydroxy.
. a-methylstyrene copolymer in combination with a novolak
35 resin, it is preferred that the polyhydroxy-c-methyl-



20 a- met hyl styrene copol yner .is generally 20% or nore. As the connnoner
there. may be used any nononer so |ong as the resulting copol yner .
developable with al kalj.s and soluble in the solvent used for the
conp05|t- ion, and fhe conononmer is conpatible with the other 25
conponent s used in the resist conposition. Exanpl es of suitable
comononers include styrene derivatives_(g.g., styrene, hydroxystyrene and
a-net hyl styrene; acrylic acid derivatives (e.g.,_acryllc aci d, nethyl
ylate, -ethyl acrylate and butyl acrylates); and 30 nethacrylic acid
derivatives (e.g styeéhglonehydnoxyaaemeenyybtyrehaceqtauymamdabumséd
net hacryl at e). In sLg Y. 0)'4Y t
a- met hyl styrene c%% +§n%§8§%tc ﬁb#ngﬁgd%éﬁP %%%%I%éegéeqwe§%5|n
preferred that ththeongrelizloxpesinet hyl - - 6 - styrene or .
hydr oxy- a- met hyl styrene copol yner is used in an anount of | W% or nore
based on the weight of the novol ak resin : nce the
poIyhydroxyjé-netE&Pg?yFEﬁeP%¥7“?@FG¥$‘%Fm%%¥ﬁ¥?g RS P BT -G
,corrﬁat: Elle with Lxhetny}/)etyd(enesc@%@mknwlmlne@hl patﬂble:omtwrwhe obcmbmmbLe
with alkalis, an i n.a sol vent ua eSS suc
as 2-ethoxy ethanB g %5%0%91%? %g%ﬁﬁf {ﬁéﬁfgﬁgéiﬁ t hyl
i sobutyl ketone amﬂkayisneandtschmbbe smuaaa¢yvunbduama}aansedeﬁust I'n
addition, in conpﬁﬁ ' : ks 8S h
polyhydroxy +§€€?%%%@orgﬁe%ro§ 22 éEE?ﬁt Ft?a?%%é %Sethox% oF?%er has
excel | ent ﬁEﬂynerazatatq,bbuayloacetn eh geﬁbz q&apbuYy%tbstpneyand I n
other words, the £9Pefig, it can be suitably used as a photoresist.

is

In addition, in comparison with novolak resins, the
polyhydroxy-a-methylstyrene or hydroxy-a-methylstyrene
15 copolymer has eéxcellent polymerization behaviour which
 gives quality stability. In other words, the choice
of these polymers facilitates quality control of the
product. Further, the polyhydroxy-a-methylstyrene or
hydroxy-a-methylstyrene copolymer is also very preferable
20 in that it affords a coating film having good film
properties and intimate adhesiveness without adversely
affecting sensitivity, contrast, resolving power and
image reproducibility, which are properties that
photoresists should essentially possess. |
25 o | |
The photo-sensitizer will now be described below.
A quinonediazido group-céntaining photo-sensitizer
component can be obtained by reacting naphthoqﬁinone-
"diazide-sulfonyl chloride or benzoquinonediazide-sulfonyl
20 chloride with a low molecular weight or hlgh molecular
weight compound hav1ng a functional group capable of
undergoing condensation reaction with an acid chloride.
As the functional group capable of undergoing the
condensation reaction with an acid chloride, there may
35 be instanced a hydroxy group or an amino group, with



of these polyners facilitates quality control of the product. Furt her,

t he g?qéhydroxy a-met hyl styrene or bydroxy-a-nethyl styrene copolyner S
al so - ’% pr ef erable 20 in that it affords a coating. filmhaving good
film gerties and intimate adhesiveness without adversel’y affecting

sensitivity, contrast, resolving power and image reproducibility, which are
properties that photoreS|sts shoul d és§%nt|ally possess. 25 The
phot o- sensi ti zer will now be described bel ow. A qui nonedi azi do

t ai ni t t be ob ting e
apht noqui none.- HEaSPRECRT BSRTP BRROE 43 e SBbtAqui FSRBRLER 0F 304 onyl
30 chl ori de wpﬂhcalhmwwenghduh@mpmnn@s con taiigii ngp lae tiyldao xye iggiotap
conmpound haV|ng1§c& Qgtﬁ&@gb&gagkg Q%gd%dEB u&ﬁﬁr gégg g g%gﬁatlon

reaction with an aci ncti dn
under goi ng t he ééhaéﬁgmsﬁzpeaepp@ﬁ ,w&, ,&Ttmd@nmbe@aothmermy 35

be instancgd a anaralkyqrgun1ate%n aEhBQe&%&@Ee &hhlgP Eolb%%lgidroxy

b f
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2, 4- d|hydroxybphenpmeﬁomaalaehydetnohpdaerbeunephemeeel5formamdeabHﬂ

gallates and ﬁé@gghﬁsﬁgglpggongbggﬁgg noég hﬁgogﬂauggiyﬁgatalnlng a

hydr oxy group incl eno resin :
cresol - fornaldeﬂ?&hyﬁﬁ FFEReBes| ns, polyhydroxystyrenes_and pol yhydr oxy- a-
nethylsty1@nes 10

A sultable ratlo of the above-descrlbed photo-sen51tlzer
component to the polyhydroxy-a—methylstyrene or hydroxy-
a-methylstyrene copolymer is in the range of from 1 : 1
_ to 1 : 6 by welght. When us;ng a novolak, resin in
15 comblnatlon,.a sultable ratio of the photo-sens1tlzer

'component to the sum of the polyhydroxy—a-methylstyrene
or hydroxy—a-methylstyrene copolymer and the novolak

- resin is agaln in the range of from 1 : 1 to 1 : 6

by welght. |

The above-described components are dissolved in a

solvent to prepare a resist solutxon. Suitable examples
of solvents whlch ‘may be used are those which can evapor--
ate at a sultable drylng rate to provide a uniform and

25 smooth coatlng film. Examples of such solvents are

_ r24methuxy or ethoxy ethanol or the acetates thereof,
butyl acetate, methyl 1sobuty1 ketone and xylene.
These solvents may be used either alone or . 1n
combination,

o . o
The positive-type photoresist compositions of the
present 1nventlon can further contain small amounts of

: addltzves, such as re51ns, plastlclzers and pigments.

33



A suitable ratio of the above-described photo-sensitizer conponent to the
pol yhydr oxy-a-net hyl styrene or hydroxy- (-methylstyrene copolyner is if

gange of froml : | to.l :*6 by weight. When using a novol ak resin 15’
conbination, a suitable ratio of the photo-sensitizer conponent to the~3Um
of the pol yhydroxy-a-nethyl styrene or hydroxy-a-nethyl styrene copol yner and

the novolak resin is again in the range gf from1l : 1 to | : 6 by weight.
20 The above-descri bed conponents are dissolved in a solvent to prepare a
resist solution. Sui t abl e exanpl es of solvents which may be used are

t hose which can eThpophodbreastist sombasitidng of mabepbéthQVEdQeﬁtﬂahfOfm
. and 25 snoot h | i - I of .qu ts ane.2-0ethoxy or
et hoxy et hanol orgpﬁg ggg%a%§?°}ﬁgﬁggp?%%§t%PaaggP%?é¥i#e§ﬁ§F Fégﬁﬂ? P
ket one and_xyIene?dhnésgeQGBSeﬁpsanbySBep&g&& enghéoral fewepr pinholes.
conbi nation. 30 THenBe$i th¥§- tupebBhALBACTbS! tﬁenpeaFAbeeioaf Eheshr Gseat
I nvention cgg further %ontalg smal | amounts of additlves, such as resins,
pl asticizers? and Pi GRERETR 85 aPProgimasgdypforBresi 40 8EAMEIPRI 0KBESf t he
present inventi onfihdwvhirgdbusestherngppdieatabdseinceutlygoenddont naeke
-adhesi veness to a .ate 0 i.nhokes. naenx Fh can be
used for the prepggggggﬁkg ’Lgpgﬁ%t%gggggeérgﬁngFﬁgofggpgﬁgxkﬁﬁ%ﬁﬁ? 1 um
In addition, theycoupled device), printed circuit proceéssing and in the :
' production of presensitized lithographic plates.

10
The present invention will now be described in more
detail by the following Examples which, however, should
not be construed as limiting the present invention in
any way. ' '
15
EXAMPLE 1
(1) Photo-sensitizer (a condensation 9 g
reaction product between naphthoquinone-
20 (1,2)-diazide-(2)~5-sulfonyl chloride
and 2,3,4-trihydroxybenzophenone)
(2) Poly-m-hydroxy-a-methylstyrene .17 g
(weight average molecular weight:
25 about 8,000)
(3) Dye (Sumiplast Red AS; made by 0.15 g
Sumitomo Chemical Company, Limited)
30 (4) Solvent: | : . 64 g
2-ethoxy ethyl acetate : 80 wt%
xylene : 10 wtdh
n-butyl acetate : 10 wt%

35



find various other applications including shadOM/nask processi ng, col or
fllt- processing for CCD (charge coupled device), printed circuit

' &S&ng and in the production of presensitized |ithographic plates. 10 i
;IVGNH invention will now be described in nore detail by the follow ng
Exanpl es whi ch,: however, should not be construed as limting the present

I nvention in any way. 15 EXAMPLE 1. (4)9 fhoto-sensitizer (a condensation

7 g reaction product between napht hoqui none- 20
(1,2)-diazide-(2)-5-sulfonyl chloride and 2,3 ,4-trih droxgbenzophenone)\vj
(2) Poly-m hyd ﬁyaBOﬁérﬁ9§§¥&Peﬂe°°mP°51t1°n wag7filtergdfhronghaver age

‘gvlecular wei gh4: 022 um fllteﬁbﬂﬂt%ﬁeﬂﬁﬁé &3resb¥e éé@ﬁtﬂbﬁst RegidS; made
Sglvent:. | so?u%longwagnééggnd on a’ 5111c%5e Xéféég%éfg% sa@thﬁén
acetate : 80 wtwashééntn a conventlonal mannéf using- burgtanyetaster

10 W35 - aaf arJbf ABFVS0UERALEDE0: HORPERbLEOGuNRSaEi sbeERT Liguah @

0.2 umfilter to pr €par e I On_ Was coa on a-
silicone wafer WanshIopmedceeathibb@ecfiln hadonayvthickness nefinds2hsimg a

rotary coater fThe assembly was then exposed for 8 seconds through
" & mask having a minimum line width of 1.0 um using a
~contact mask aligner containing a. 350-W super-high
10 pressure merctry'vapor lamp as a light source. The
thus-exposed assembly was dipped in a 0.25 N potassium
hydroxide aqueous solution, followed by development.
After development; the resulting pattern was surveyed
under a microscope to find that a 1.0 um wide pattern
15 was formed with good reprbducibility and good intimate
adhesiveness to the wafer; in addition, no cracks and
pinholes were found in the film. Thus, the film
showed good film properties.

20 On the other hand, the same procedure was conducted

' using an alkali-soluble phenol-formaldehyde novolak
resin in place of the poly-m-hydroxy-a-methylstyrene (2),
for comparison. As the result, it was found that lines
of 4 Pm or narrower width partly delaminated.

25
EXAMPLE 2
(1) Photo-sensitizer (a condensation 7 g
reaction product between naphthoquinone-
30 (1,2)-diazide-(2)-5-sulfonyl chloride

and 2,3,4-trihydroxybenzophenone) |

(2) Poly-m-hydroxy-a-methylstyrene copolymer 17 g
(weight average molecular weight:
35 about 10,000; butyl acrylate content: 20 wt%)



¢ 5 and dried for 30 mnutes in a clean oven at [err]. The thus-for e

"¢ contact nask aligner containing a 350-Wsuper-high 10 ° pressure mer.

coatiing filmhad a thickness of 1.25 um'. The assenbly was then expo; .
8 seconds through a mask.having a minimumline width of 1.0 um using{g

vapor |anp as a.light source. The thus-exposed assenbly was dipped in a
0. 25 N pot assi um hydr oxi de aqueous soLufpon, followed by devel opnent. After
devel opnent, the resulting pattern was surveyed under a mcroscope to find
hat a 1.0 umw de pattern 15 was formed with good reproducibility and
goetl intimate adﬁéélv@yesﬁSumlpmastaRed ABp adddei by, no cracks a@d15 g

pi 'nhol es vvere found | ?’H@E ﬁ,’ aggg hggn§lr)lr§§:'§gure§ good film

proeperties. : was conduct ed using
an aIkaIi-squbIe phenol fornaldehyde novolak resin in place of the

pol y- m hydr oxy- a(u?thsbibghg@e (2), for conparisan. As the result, it was
found that lines of 4 pmor narrower wdth partly del'am nated. 25 EXAMPLE
2 (1) Phot0-sensitizer (a condensation 7 g reaction
“product between napht hoq2-ethexy3@thyl acetéte2) : dB@zwthh- (2) - 5- sul f onyl

chloride and 2, 3, 4- trlhygggé genzophenone) (2) 10 w
-Pol y-m hydr oxy- a- net hyl s ene copol yner 17 ¢ f wei ght - average

~nol ecul ar wei ght: 35 n-butx%oacet@teoo butyl : aﬁ@yvdﬁe content: 20 W%
--10- (3) Dye (Sumiplast Red AS; nude by 0.15 g

10 The above-described composition was filtered through
a 0.2 ym filter and coated on a silicone wafer in the
same manner as in Example 1 to obtain a pinhole-free,
tough film. Then, exposure and development were
conducted in the same manner as in Example 1 to form
15 a 1.0 um pattern on the wafer with good reproducibility
and good intimate adhesiveness to the wafer.

EXAMPLE 3

20 (1) Alkali-soluble phenol-formaldehyde 17 g
o novolak resin -

(2) Photo-sensitizer (a condensation 7 g
reaction product between naphthoquinone-
(1,2)~-diazide-(2)-5-sulfonyl chloride

25 and 2,3,4#trihydroxybenzophénone)

(3) Poly-m-bydroxy-c-methylstyrene 2 g
(weight average molecular weight: 50,000)

20 (4) Dye (Sumiplast Red AS; made by . 0.15 g
Sumitomo Chemical Company, Limited)



Sum tronp Ch
- 80wt % xy

ﬁm@bra~-
filt 3’

.

em cal
| ene

Conmpany, Limted) (4) Solvent: 5 2-ethoxy e

10 wt % n-butyl acetate

exposure and devel

conducted in the sane manner as in Exa Ie 1 to form15 a
on the mafer mnth good reprodu0|b|I|ty and good intimate adhesi veness to

17 vg’

t he wafer.
novol ak res

|n (5?6

Ligsol ubl e phenol - f or mal dehyde
0- sen5|t|zer (a condensation

reacti on product betmeen napht hoqui none- (1, 2)-diazi de-(2)-5-

chl oride 25

and 22e%h~$x§r b&ﬂ}&ow&whenoe@) wikd)

thyl acetate
;10 -

The above-descri bed conpbsition was filtered.through a 0.2'um
nd coated on a silicone wafer in the sanme nmanner as
pi nhol e-free, tough film

n Exanple 1 to
opnent were
1.0 um pattern

7 g
sul f onyl

aver age

Pol y- R- hydr oxy- a- met byl st yr ene ght
nol ecul ar wei ght: 50, 00&y188® = (4) Dye (Sun1p|ast ge&%%s made by

0.15 g Sugri tonp Cheni ca-bGgyRangethitei t ed) (:5) 10SettEent :
80 wt % xyl.ene ; 10 %5

acetate
acetate

10 wt % The above-descri bed conposition was

2- et hoxy et hyl
n- but yl
filtered

through a 0.2 uffhki Bboveaddscribed composiiiticonwasaféd temedhshramghmanner
as in Exanple 1atg gblgl #33t8r"EA4CCbat8d on a silicone wafer in the

same manner as in Exampie'1 to obtain a pinhole-free,

10

15

20

25

30

35

. tough film.

Then, exposure and development were

conducted in the same manner as in Example 1 to form a
1.0 um pattern on the wafer with good reproducibility
and good intimate adhesiveness.

(1

(2)

(3)

(4)

(5)

EXAMPLE 4

Alkali-soluble phenol-formaldehyde
novolak resin

Photo-sensitizer (a condensation reaction
product between naphthoquinone-(1,2)-
diazide-(2)-5-sulfonyl chloride and 2,4~
dihydroxybenzophenone )

Pblyagfhydfdxy;a-methylstyrene-copolymer
(weight average molecular weight: about

50,000; butyl acrylate content: 30 wt%)

Dye (Sumipiast Red AS; made by

' ‘Sumitomo Chemical Company, Limited)

Solvent: _ S
2-ethoxy ethyl acetate : 80 wth
XYlene . : 10 wt%

n-butyl acetate : 10 wt%

17 8
7 g
2 g
0.15 g

i



“is

10 tough film Then, exposure and devel opnent were conducted in t)
same manner as in Exanple | to forma 1.0 umpattern on the wafer m_oﬂao
reproduci bility and goqd intimate adhesiveness. 15 G
EXAMPLE 4 (1) Al kal’i-soluble phenol-formal dehyde 17 g novol ak
resin 20 (2) Photo-sensitizer (a condensation reaction 7 g
product between napht hoqui none- (1, 2)- & @& de-(2)-5-sul fonyl chloride and
2, 4- di hydr oxybenzophenone) 25 (3) Poly-m hydroxy-a-nethyl styrene

d

copQlymer 2 g (wei ght average nol ecul ar wei-ght: about 50, 000; butyl
acryl ate content: Th@o_ @&)SCID}’@%( S@rlﬂpﬁlsa-ﬁl_oned’aﬁs;ﬁl#&d‘sdby:hrough

0.15 g 30 eSOV b FE¥rGaladdomRAtLd ,Liedipb@dl adh geiv¥9Bbea2igt hoxy
et hyl acetate é%% wt % xyl ene : wt % 35

-_ Co10. W %
n-butyl acetate € same DggngmAas 1n ﬁa-mp'?:ﬁe_"abovghblé_scﬁi Ael ¥Bnposition
was filtered thropattter® Fasmfoired onanttiec wafed, wexpogedda@dpdeuabgbﬁiitg

e

t h ' . sa . t f d t
waf er with God T BCoRGeRRrape s SR T ehete FoLANRCBLRE S (0 the |

waf er . - 13 -



1. . A positive-type photoresist cohposition conpri sing

pol Y@ oxy- a- HELDXL§LXL§;§d$;2£égroxy a- met hyl st yrene copol ymer and, as a
ph5|t|zer a qui no compound. 5 2. =~ A corrp05|t|on as

cl aNaeedi n CIalﬁTT‘"“ﬁ‘add+%+en~_ally conprising a novol ak resin. 3. A
conmposition as clained in-Gaim2, in ch 10 sai d

pol'yhydr oxy- a- net hyl st yréne” or -hydr oxy- & net hyl - styrene copolyner is
present in an anmount of at |east | weight percent based on the wei ght of
the resin. 4. A conposition as clagffiygn any preceding claim 15 kn)
which the ratio of-said qU|noned|aZ|dE-UUnpound to the weight of said

pol ybydr oxy- a- net hyl styrene or ‘bydr oxy- a- met hyl styrene copol yner and

novol ak resin, |T prezemtposftif é—ﬁﬁ?ﬂoﬁ%i&%ﬁwﬁdﬂﬁosi¥hon ébmprléing
conposition as ¢ in a claim conpris

copol yrer, said %ﬁﬁ %‘f‘%ﬁ? ?%%s? %@@d% %&%’aﬁ%ﬂﬁ ene
nononeric units. cd“polymd!r cambpsa & |mrpbcst®+saemszdt1zeﬂ & mulnonkediazide
substantial ly asAE¥ jly descri bed. 7. A positive-type photoresi st

conposition sub- stan1|a]ly as herein described with reference to any . one’

of Exanple§ 1to 4. 30 8. A base plate having coated on a surface
thereof a layer zonprigi r&bﬁp&ﬁm taé)rbﬁéleédilifﬁ(tl!ﬁﬁiw sHE eIt ngicdai m

ally comprlslng a novolak resin.

3. A composition as claimed in Claim 2; in which

10 said polyhydroxy-a-methylstyrene or hydroxy-a-methyl-
styrene copolymer is present in an amount of at least
1 weight percent based on the weight of the resin.

4, A composition as claimed in any preceding claim,
15 in which the ratio of said quinonediazide compound to

the weight of said polyhydroxy-a-methylstyrene or

hydroxy-a—methylstyreneléopolymer.and novolak resin,

if present, is from 1:1 to 1:6 by weight.

20 5. A composition as claimed in any preceding claim
and comprising said copolymer, said copolymer containing
at least 20% hydroxy-a-methylstyrene monomeric units.

6. A composition as claimed in Claim 5 and
25 substantially as herein described.
7 A positive-type photoresist composition sub-

stantially as herein descrlbed with reference to any.
one of Examples 1 to 4.
30

8. . A base plate having coated on a surface thereof
& layer comprising a composition as claimed in any
preceding claim.
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