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Description A M xed Sol vent Systen1for
Positive Photoresists Background of The Invention

The present inPsn¥"23808r el ates to a process for preparing rad|%¥WBﬁM“9”“
sensitive positive photoresi st anp03|t|ons and particularly
such conpositions containing film form ng novol ak resins
together with a di azonapht hoqui none photosensitizer agent. It S
wel |l known in the art to produce positive photoresist fornul ations, such as
t hose described in U S Pateq%aéggﬁgrs 3,666,473, 4,115,128 and
4,173,470. These include 10 al kal ubl e phenol - f or mal dehyde

novol ak resins together wtIAl S ntSystemdfor Positive Photoresistser i al s, usual |y
a substituted di azonapht hoqui none conpound. The resin and

phot osensiti zer are dissolved in an organic solvent, or m xture of

sol vents, and awmmged as a thin filmor coating to a
substrate suitable for the particul ar, application desired.
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undergoes a radiation induced structural transformation, and the exposed areas of the

20 coating are rendered more soluble than the unexposed areas. This difference in
solubility rates causes the exposed areas of the photoresist coating to be dissolved when
the substrate is immersed in an alkaline developing solution while the unexposed areas
are largely unaffected, thus producing a positive relief pattern on the substrate.

In most instances, the exposed and developed substrate will be subject to

25 treatment by a substrate etchant solution or gas plasma. The photoresist coating
protects the coated areas of the substrate from the etchant and thus the etchant is only
able to etch the uncoated areas of the substrate which, in the case of a positive
photoresist, correspond to the areas that were exposed to actinic radiation. Thus, an
etched pattern can be created on the substrate which corresponds to the pattern of the

30 mask, stencil, template, etc. that was used to create selective exposure patterns on the
coated substrate prior to development.



coated substrate prior to devel opnent. WO 97/ 23808
PCT/ US96/ 19953 -2-
The relief pattern of photoresist on the substrate produced by the nethod
descri bed above is useful for various applications including, for exanple,

as an exposur o 9723808 mask or a pattern such as is enpl oyefluidenddss
manuf acture of mniaturized integrated el ectroni ¢ conponents.
The properties of a photoresist conpositi-® which are 5 | mport ant

in comrercial practice include the photospeed of the photoresist,
devel opment contrast, photoresist resolution and photoresist adhesion to
the substrate. | ncreased photospeed is ;;Eortant for a
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devel oped photoresist film thickness loss not exceeding about 10 pecent of initial thickness.
Development contrast refers to a comparison between the percentage of film
loss in the exposed area of development with the percentage of film loss in the
20 unexposed area. Ordinarily, development of an exposed photoresist coated substrate is
continued until the coating on the exposed area is substantially completely dissolved
away. Thus, development contrast can be determined simply by measuring the
percentage of the film coating loss in the unexposed areas when the exposed coating
areas are entirely removed.
25 Photoresist resolution refers to the capability of a photoresist system to
reproduce the smallest equally spaced line pairs and intervening spaces of a mask which
is utilized during exposure, with a high degree of image edge acuity in the developed
exposed spaces. In many industrial applications, particularly in the manufacture of
miniaturized electronic components, a photoresist is required to provide a high degree
30 of resolution for very smafl line and space widths (on the order of one micron

[micrometer] or less).



exposed spaces. In many industrial applications, particularly in the

manuf act ure of m niaturized el ectroni c conponents, a photoresi st
is required to provide a high degree 30 of resolution for very small
| ine and space widths (on the order of one mcron [mcrometer] or
| ess). W0 97/23808 \\D 97/ 23808 PCT/US96/19953
PCT/ US96/ 19953 - 3-

The ability of a photoresist to reproduce ‘\?e'ry smal | di nensi ons of one

m cron (mcroneter) or less, is extrenely inportant in the
production of large scale integrated circuits on silicon chips

and sinilar conponenjg g plﬁ&ﬁgrhb’ﬁograpﬁ Cd\vély SiahiP dinstn Pﬁgé’fdone micron

be increased, assum ng echni ques are utl
i ncreasi ng t he (nicrometer) o:rlesoiswtremelyammhﬁ inithe profluctios qﬂaxge)sqaklmtegrated

Al th h tiwv hot t h
Ohot or asi ot e oatiraHs o lifae hies aad BREAT sAmbPTzats, Cireys densich PR AR 4 oBip caa oy
di ssol ved away WI&MW h&aﬁﬁoﬁm wéhﬂ@idﬂ@b&htﬂiﬁd &ﬁi@ the

pur pose by the sem conduct or i ndustr positive photoresists
have i nhér ent | yresolytian capabilitesof e phetpresiss.  Although negative photoresists, svherein the

repl acenents f Oéxr?t | on@a’%ﬂsﬁ @g@%%tﬁt@fﬁ&mlqnsol lﬁ and the unexpOsé ARhESMeW th

t he use of conve p sists 1nt production
of miniaturi zeddxsswmgramagdbyahﬁ dmlopa'ohmmmeasnwnausedrfer this purpose by the

phot or esi sts genera .hav sI awer. phot 0s d .t han eir
negative anal og"é,e "(9 %/%?fsmg‘f l‘f’fﬁ"d‘éxﬁ g'eh'gher 'esPﬁfp'?'hé“dp?l or
art to i nprove ﬁﬁlﬁe@M&ﬂS&ﬁﬁdts%rtﬁ@ﬁégﬁh%MﬁSl st conpositions. For
exanple, in the U S  Patent Nunber 3,666,473, a m xture of two phenol
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ates i n ol kal | panaaraieed RRighged Blol comppaents i hat e pBHyPhokclis Bolent | 1Y
points. In US. h@asbwﬂmweedzthmmgww uhlogsl Ummmpsdnmqun@def an
g:lgagiaght hoqui none g&l’ : dgocinllpcmve thgd%%gﬁwe\g?tofﬁgg&go&ﬁ%ﬁ%%%ﬁﬁg’ ‘g'sfe
phot ospeed. 20 example, in the USRI PateatyNodbdr! 3566647814 inbiture of two phenol formaldehy'ﬂhe
hor ki ng ot or GEMGIK TERLS, VB W do RSt vk BTN sabeen 1Y Btk ot DebEe
whi l e defihéd B ﬂﬁemgoiﬁunuy imesqx hlkﬁlde*%&luﬁmtdfl’a%ﬁhﬁhla?ﬁﬂ%d)ﬁy ﬁﬁtr@aond
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points. In U.S. Patent Nnmber 4,115,128, a third component consisting of an organic
acid cyclic anhydride was added to the phenolic resin and naphthoquinone diazide
sensitizer to provide increased photospeed.
20
Summary of the Invention
The present invention provides a process for producing an improved positive
working photoresist which demonstrates substantially increased photospeed while
retaining or improving the photoresist erosion rate, plasma etch rate and contrast. It
25 has been unexpectedly found that such an improved photoresist can be formulated when
the novolak resin and a photosensitizer, such as a diazonaphthoquinone, are blended
with a photoresist solvent mixture comprising propylene glycol alkyl ether acetate
(preferably propylene glycol methyl ether acetate - PGMEA) and 3-methoxy-3-methyl
butano! (MMB). U.S. Patent Numbers 4,550,069, 5,066,561 and 5,143,814 relate to
30 the use of the propylene glycol alkyl ether acetates alone, while JP Patent Numbers

4,009,064 and 4,009852 teach the use of MMB alone as solvents for positive



25 has been unexpectedly found that such an inproved photoresist can
be formul ated when the novol ak resin and a photosensitizer, such
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ortho-diazonaphthoquinone photosensitizer; and a photoresist solvent mixture
comprising a propylenc glycol ether atkyl ether acetate and 3-methyl-3-methoxy-

butanol.

20 Detailed Description of the P: Embodi
The production of film forming, water insoluble, alkali soluble novolak resins,

which may be used for preparing photosensitive compositions, is well known in the art.
A procedure for their manufacture is described in Chemistry and Application of
Phenolic Resins, Knop A. and Scheib, W.; Springer Verlag, N.Y., 1979 in Chapter 4
25 which is incorporated herein by reference. Paravinyl phenols and polyvinyl phenols are
described in U.S. Pat. No. 3,869,292 and U.S. Pat. No. 4,439,516, which are
incorporated herein by reference. Similarly, the use of o-diazonaphthoquinones is welt
known to the skilled artisan, as demonstrated by Light Sensitive Systems, Kosar, J.;
John Wiley & Sons, N.Y., 1965 in Chapter 7.4, which is also incorporated herein by
30 reference. These sensitizers which comprise a component of the process of the present
invention are preferably substituted diazonaphthoquinone sensitizers, which are
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the solild in th@"‘ﬁﬁd’(‘g’r the; sglvent pixture of ﬁﬁf‘g "ﬁg‘-" ‘f?@y ]iyst
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propyl ene gl ycofvdB),ysuch that ﬁ hegolvent; BixpyreiEppsethin . sraqua of Senx shoxy 40%ttanol
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from about 60% to about 83% and most preferably from about 65% to about 70% by
20 weight of the overall photoresist composition. Further, the prefered range of solvent
ratios of propylene glycol alkyl ether acetate:MMB mixtures is from about 90%/10% to
about 10%/90%. A more prefered solvent ratio range is from about 70%/30% to about
30%/70% and most preferably from about 60%/40% to about 40%/60% of the solvent
mixture.
25 Additives such as colorants, dyes, anti-striation agents, plasticizers, adhesion
promoters, coating aids, speed enhancers and surfactants may be added to the solution
of novolak resin, sensitizer and solvent system before the solution is coated onto a
substrate.
Examples of dye additives that may be used together with the photoresist
30 compositions of the present invention may include, but are not limited to, Methyl Violet
2B (C.IL No. 42535), Crystal Violet (C.1. 42555), Malachite Green (C.1. No. 42000),
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to a4 Speed enhancers that may be used include, for example, picric acid, nicotinic
acid or nitrocinnamic acid at a weight level of up to 20 percent based upon the
combined weight of novolak and sensitizer. These enhancers tend to increase the
solubility of the photoresist coating in both the exposed and unexposed areas and, thus
20 they are used in applications when speed of development is the overriding consideration
even though some degree of contrast may be sacrificed; i.¢. while exposed areas of the
photoresist coating will be dissolved more quickly by the developer, the speed
enhancers will also cause a larger loss of photoresist from the unexposed areas as well.
Additional photoresist solvents may be added to the photoresist solvent mixture
25 of the present invention, but comprise less than 50% by weight of the photoresits
solvent. Such additional solvents include xylene, butyl acetate and Cellosolve  acetate.
Preferably no such additional solvents are employed in the solvent mixture of the
present invention.
Non-ionic surfactants that may be used include, for example, nonylphenoxy
30 poly(ethyleneoxy) ethanol, octylphenoxy (ethyleneoxy) ethanol, and dinonyl phenoxy
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heated at about 20° to 110° C. This temperature treatment is selected in order to
reduce and control the concentration of residual solvents in the photoresist through
evaporation while not causing substantial thermal degradation of the photosensitizer. In

20 general, one desires to minimize the concentration of solvents and thus this temperature

treatment is conducted until a substantial amount of the solvents has evaporated and a
Ithin coating of photoresist composition, on the order of one micron (micrometer) in
thickness, remains on the substrate. This treatment is normally conducted at
temperatures in the range of from about 20° to about 110° C. In a prefered
25 embodiment the temperature is conducted at from about 50° to about 110° C. A more
prefered range is from about 80° to about 110° C. This treatment is conducted until
the rate of change of solvent removal becomes relatively insignificant. The temperature
and time selection depends upon the photoresist properties desired by the user as well
as equipment used and commercially desired coating times. Commercially acceptable
30 treatment times for hot plate treatment are those up to about 3 minutes, more preferably
up to about 1 minute. In one example, a 30 second treatment at 90° C. is useful. Ina



waf ers such as are utilized in the production of mcroprocessors and ot her

mniaturized Integrated circuit conponents. An al um num al um num
oxi de wafer can be used as 15 wel | . The substrate may al so be
conprised of various polyners such as pol yesters. Af ter

the photoresi gl a4gepsSition is coated onto the substrate, the ssddgidess e IS
heat ed at about 20[err] to 110[err] C This tenperature treatnent is
selected in order to reduce ang.control the concentration of
resi dual solvents in the photoresist through evaporation while
not causi ng substantial thermal degradation of the photosensitizer. In 20
general, one desires to mnimze the concentration of solvents and thus
thi s tenperat inowvection oven, evaporasionrmay take frosndfoninutes;te i1 hourserhmorent The
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phot or esi st co%%’%q ?i'ﬁ‘f#fegr?%raagg 'Bfmg%eﬂwmc%?tg’ﬁplftrwﬁc?%ﬂn’ést er f’% ﬂ%fl
t hi ckness, rernhé /ivied cobfiny Sotsihy aésidual Tdlvent tif caml Emonnti of fommaboyt T-30%,Ct ed
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about S8l err] dogrigdOtthe 'sibstdate ek be exposed to Wtﬁfcefﬁﬁtibtl'i‘%ﬁ‘eciaﬁyf rom
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development heat treatment or bake may be used to increase the coating adhesion and
chemical photoresistance to etching solutions and other substances. The post-
development heat treatment can comprise oven baking of the coating and substrate
20 below the coating’s softening point. This post exposure baking or heat treatment may
be conducted at from about 95° C. to about 160° C., preferably 95° C. to 150° C. and
more preferably 112° C. to 120° C. This heat treatment may be conducted with a hot
plate system for from about 10 seconds to the time necessary to crosslink the resin.
This normally ranges from 10 seconds to 90 seconds, more preferably from about 30
25 seconds to about 90 seconds and most preferably from 15 to 45 seconds. Durations for
longer than 90 seconds are possible but do not generally provide any additional benefit.
Longer times are required for convection oven baking. The time selected depends on
the choice of composition components and the substrate used. In industrial
applications, particularly in the manufacture of microcircuitry units on silicon/silicon
30 dioxide-type substrates, the developed substrates may be treated with a buffered
hydroflouric acid/base etching solution or gas plasma. The photoresist compositions of



The exposed photoresi st-coated substrates are next substantially i mrersed
in an 10 aqueous al kal i ne devel opi ng solution. The solution is
preferably agitated, for exanple, by nitrogen burst agitation
Sui t abl e devel opers non-excl usively include water solutions

contai ni ng an ¥RA&M238¢8,/dr oxi de, anmmoni um hydr oxi de or tetr anePEPUSHHTAI um
hydr oxi de. However, any othe suitable devel oper known to the skilled

arti san may be enpl oyed. The subStrates are allowed to remain in
t he devel oper until all, or 15 substantially all, of the photoresist
coating has been renoved fromthe exposed areas. After
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Longer tinmes are required for convection oven baking. The tine selected
depends 8n specified, gl pereentagerandiparts arsdyiweight conponents and the substrate
used. In industrial applications, particularly in the

manuf acture of mcrocircuitry units on silicon/silicon 30

di oxi de-type substrates, the devel oped Eximpledtes nay be treated with a

buf fered hydrof |l ouric _aci etchi ol ki on or gas plasma.
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PCT/ US96/ 19953 Novolak Resin * 20.1% -9-
the present inventiqgn are, photoresjstant to aci d/ base etgching solutions and
gas pl adha ?’heioeﬁwﬁ&m %vi de effective prot éc’tb)l’on for the
unexposed phot or esi HoafijphidP@ar eas of the sulpsfeate.

Solvent (Propylene glycol methyl ether acetate) 75.2%

100.00%
20 *The Novolak resin is a phenol formaldehyde copolymer made by

condensing a 70:30 mixture of p-cresol:m-cresol with formaldehyde at a
mole ratio of 1 part total cresol to about 0.75 parts of formaldehyde.
The resultant polymer has a Mw (weight average molecular weight)
range of about 25,000 to 35,000.

25
**The photoactive component (diazonaphthoquinone) is a sulfonate
ester formed by the condensation of 2,3,4-trihydroxybenzophenone with
the 2,1,5-diazonaphthoquinone sulfonyl chloride such that the degree of
esterification of the substituted benzophenone is about 45%.

30



5 The follow ng specific exanples will provide detail ed
itlustrations of the nmet hods of producing and utilizing
conpositions of the present invention. These exanpl es are not

i nt ended, however, to |limt or restrict the scope of the invention in any
way and shoul goekigeg construed as providing conditions, par

. _ ) ) 9
val ues whi ch must be utilized exclusively in order to practice
the present invention. Unless otherw se-10- specified, all
percentages and parts are by weight.
Exanmple 1 A standard photoresist fornul ati on was prepared
as follows: . Novol ak Resin *
20. 1% 15 ***The ppgting aid is ¢ propatatymaterial supplied by Monsanto andis 4. 3%
Coating Aid *** 4%
Sol vent (Propyl ene pOI °’°f‘f‘ﬁ{/’|‘°‘é’t eearndze*ywl m?gagﬁ%
100. 00% 20 *The Novol ak resin is a phenol fornmal dehyde

copol ymer made by ens a 70:30 m xture of
p-cresol : mcresol wth fornmal dehyde at-%gﬂ nole ratio of 1
part tdtal cresol AoseadviliphdloréfistpRis prepired Qﬁnﬁ?'tﬂ@bﬁtﬂ@components as listed in  The

resul tant pol S a ht average ecul ar wei ght)

range of abou QBPIG)&F’W%‘%W vepticomposition, as follows:  ** The phot oacti ve
conponent (di azonag, dym%ﬁ g sul fonate 20.1% ester
formed by the condensatlon o) lZ tri hydroxybenzophenone wth

the 2,1, 5-di azonaMﬂV&ﬁmpmﬂbﬁBydeI ori de such t43% t he degree of
esterification of é&nﬁ%@&fﬁ H %pelbenzophenone S abou64,i5% 30

WD 97/ 23808

PCT/ US®6/ 19953 Propylene glycol methyl ether acetate (PGMEA) 37.6% - 10-
3-Methyl-3-methoxy-butanol (MMB) 37.6%
100.0%

E i h itivity (Photospeed
15 The photoresists of Examples 1 and 2 were spin coated onto silicon wafers at
the nominal 1.5 micron (micrometer) ideal thickness for this photoresist. The samples
were exposed with a Nikon® i-line stepper having a 0.54 Numerical Apperture (NA)
using a 110° C. soft bake for 60 seconds and a 110° C. post exposure bake for 60
seconds. These were then developed with AZ® 300 MIF 2.38% tetramethyl
20 ammonium hydroxide developer for 52 seconds with a spray development.

The imaged samples were photographed using a high resolution scanning
electron microscope (SEM) and the critical dimensions were measured from the
photos. The ideal dose to print (DTP) could be measured for both sets of samples. At
the same coating thickness, both samples measured comparable film loss in imaged

25 areas and both photoresists could resolve lines down to 0.5 microns (micrometers).
However, photoresist made with the mixed solvent system of PGMEA and MMB had
15-16% faster photospeed when compared to the photoresist made with PGMEA

alone,



***The coating aid is aproprietary material supplied by Monsanto and is
a copolyner of ethyl acrylate and 2-ethyl hexyl acryl ate.

Exanpl e 2 5 A second phot oresi st was prepared using the
sanme conponents as listed in Exanpl e 1, except for the sol vent
conposi tion, adveo 812384 Novol ak Resin of ExBEFP8I6NSI
20. 1% Phot oacti ve Conpound. of Exanple 1

4. 3% Coating A d of Exanpl 11

0.4% 10 Propyl ene glycol nmethyl ether acetate (PGVEA) 37.6%
3- Met hyl - 3- met hoxy- but anol ( MVB) 37. 6%

100. 0% I?i%%%iﬁ%$%on of Photosensitivity (Photospeed) 15

The phot or esi st s 1 and 2 were spin coated onto silicon wafers
at - t he noninnarderltoresalver egpal(lines amdhspaces) for tdeadontrol sdmples GExfaoplet 1) S

CFapperhavi g 50 MRBRTFRE of Bt sag opciRg whie e el! 6688 b b
soft bake for GMW@WmMQWmﬁmﬁas nfedlefom’e PRisthé Bst Ridterial

seconds. These were then devel oped wth AZ[err] 300 MEF 2.38% o
tetranet yl 20 could be exppasedi abophahe Sastardhancthe|coptepl majeridy Qhenephasacigristicsa

spray devel opne . '| bR g ?m phed
using a high reggcrﬁfxgﬁs%rgéaﬁmdﬁ’gmm-{%' %?ec r%‘%ﬁ%‘%@é%&%@%‘%ﬁf and

the critical dinensions were neasured fromthe phot os. The i deal
dose to print (DTP) could be nmeasured for both sets of sanples. At

the sanme coating thickness, both sanples neasured conparable filmloss in
i mged 25 areas and both photoresists could resolve Iines down to
0.5 microns (mcroneters). However, photoresist nmade with the

m xed sol vent system of PGVEA and MVB had 15-16% f ast er

phot ospeed when conpared to the photoresi st nmade with PGVEA

al one. WD 97/ 23808

PCT/ US96/ 19953



- 11 - Lithographic Data In order to resolve

equal 1ines and spaces for th arrpl el 250

nm oul es/cnferr] of Iight energy l m e the test material made
with a m xture of P Kequired only 215 njoules/cnierr].
Thus the test w@bfisss S ' c_oul_d be exposed about 16% fgaleL t he
control material. Qher characteristics such as exposure I't ude,
contrast etc. were essentially conparablejpor the sanples. WO

97/ 23808

PCT/ US96/ 19953 - 12- What is
clained is 1. A photosensitive positive working photosensitive

conposi tion suMbatiselaimpdisise as a photoresist, which consists essentially

of an adm xture of at |east one water insol ubI e, aqueous al kali sol ubl e,

filmform ng novol k resin; at |east one o- diazonaphthoqui none

phot osensi ti zet.; andl phombafsﬂveﬁbﬁﬁvesﬂbﬂmtp)mds&lﬁtﬁe%ﬁ?éﬂ:ﬁdﬂ'&x&le %P@éﬁ' ene
"

gl ycol al kyl et her acetate 3- net hyl - 3 rret hoxy but anol_.
conmposi ti on of#%# eﬂhﬂﬁe%ewg{gﬂ constgs ﬁ¥ & dmixtuge It’§7lilt éﬁaﬁbﬁn%lcw@ﬁt e

conponent i's pgyMHIE N Squbls UkaliCidhitie, ehm?rfoﬁﬁﬁ& A volak at BBE o

conposition of claim1 further conprising one or nore a Ttr ves sefeFed
fromt he groupditzenaphthaqnipons phasbssnsitizes;, andrat phatenesistt sobrentamiamire comprising a

plasticizers, 0BG Mycol alkyl ether acetate and 3-methyl-3-methoxy butanol.

2. The composition of claim 1 wherein said propylene glycol alkyl ether acetate
component is propylene glycol methyl ether acetate.

3. The composition of claim 1 further comprising one or more additives selected
from the group consisting of colorants, anti-striation agents, plasticizers, adhesion
promoters, speed enhancers, solvents and surfactants.

4 The composition of claim 1 wherein said 3-methyl-3-methoxy-butanol solvent is
present in an amount from about 10% to about 90% by weight of the solvent mixture
with the remainder made up of propylene glycol alky! ether acetate in an amount such
that the sum of 3-methyl-3-methoxy-butanol and propylene glycol alkyl ether acetate
comprises 100% of the solvent used.

5. The composition of claim 1 wherein said novolak resin is present in an amount
from about 5% to about 40% based on the weight of said composition.

6. The composition of claim 1 wherein said diazonaphthoquinone is present in an
amount from about 5% to about 35% based on the weight of the solids portion of the

composition.

7. The composition of claim 1 wherein said diazonaphthoguinone component
comprises one or more compounds selected from diazo sulfonyl chloride reaction

products with hydroxy or polyhydroxy aryl compounds, aryl amines or polyamines.



pronoters, speed enhancers, solvents and surfactants. 4. The
conposition of claim1l V\/nerel n t hoxy- but anol solvent is
present in an amount from aboutlﬂ mm ﬂ““m@ by wei ght of the solvent

m xture wth the renainder ol propyl ene glycol alkyl ether acetate
I n an anount s¥h97/23808t t he sum of 3 met hyl - 3- net hoxy- but anol rerrisgsnegsy| ene
gl ycol al kyl ether acetate conprises 100% of the sol vent used. 5.

The conposition of claim1l wherein said no¥drak resin is present in an
amount from about 5% to about 40% based on the weight of said conposition.

6. The conposition of claim1l wherein said di azonapht hoqui none is
present in an anount from about 5% to about 35% based on the weight of the
solids portion of the conposition. 7. The conposition of claim1

wherein said di azondﬂmtmmnomefehmanmemememﬂ&eﬂis ther dndeizMmpANdS
selected fromdjazo s%g ggyi_ orlde r actlon n@in s wth hydroxy. or

pol yhydr oxy ary un Eﬁ’ﬁ ‘HP“?FOIV? thoquinone~(1,3)diagidesk 503
PCT/ US96/ 19953 sulfonyl chloride at an esterification level of about 45%. - 13 - 8.

The conposition of claim1l wherein said photosensitizer is the condensation

product of 2, 3,4-trihydroxybenzophenonee with

napht hogui none-4 1, 2) s Ghaiekalnde el Al cllgeBbd £S5l hod ThE b Gl

| evel of about 45%
claim 1 disposed on said substrate.

10. The element of claim 1 wherein said substrate comprises one or more
components selected from the group consisting of silicon, aluminum, polymeric resins,
silicon dioxide, doped silicon dioxide, silicon nitride, tantalum, copper, polysilicon,
ceramics and aluminum/copper mixtures.

11. A process for producing a positive working photosensitive composition suitable
for use as a photoresist, which comprises forming an admixture of at least one water
insoluble, aqueous alkali soluble, film forming novolak resin; at least one ortho-
diazonaphthoquinone photosensitizer; and a photoresist solvent mixture comprising a
propylene glycol alkyl ether acetate and 3-methyl-3-methoxy- butanol.

12.  The process of claim 11 wherein said propylene glycol alkyl ether acetate
component is propylene glycol methyl ether acetate.

13.  The process of claim 11 further comprising one or more additives selected from
the group consisting of colorants, anti-striation agents, plasticizers, adhesion promoters,
speed enhancers, solvents and surfactants.

14.  The process of claim 11 wherein said 3-methyl-3-methoxy-butanol solvent is
present in an amount from about 10% to about 90% by weight of the solvent mixture
with the remainder made up of propylene glycol alkyi ether acetate in an amount such
that the sum of 3-methyl-3-methoxy-butanol and propylene glycol alkyl ether acetate
comprises 100% of the solvent used.



9. A photosensitive el enent which conprises a substrate and the
conposition of claiml disposed o 1 m 10. The el enent of
claim 1 wherein said substrate commm llrmmﬂmmlre conponent s sel ected
fromthe group consisting of silicon, &lumrum® pdlyneric resins, silicon
di oxi de, dopegoshhidepn di oxide, silicon nitride, tantalum GRRARLe199s3
polysilicon, ceramcs and al um nunf copper m xtures. 11. A process for
produci ng a positive working photosensitiMe conposition suitable for use
as a photoresist, which conprises form ng an adm xture of at |east one

wat er insol uble, aqueous alkali soluble, filmformng novol ak resin; at

| east one ortho- diazonapht hoqui none photosensitizer; and a photoresi st
solvent m xture conprising a propylene glycol alkyl ether acetate and

3- et hyl - 3- net,koxy naol . . .T [ . im1ll wherein said
propyl ene gl yclgl aﬂ?ﬁ%gg@&fﬁymgﬁ%%ﬁﬁ?%g%@%%y telﬂém W@%Iﬁ%ﬁt hyl
et her acet at e.about 5%3to abolt 4% based of thelweight ofdaidlcompokikties, conpri si ng one or

nore additives selected from the group consisting of colorants,
anti-striation agents, plasticizers, adhesion pronoters, speed enhancers,

sol vents and 9 f aghaceess of dim 11 WikrdH 968 Inz6aphihdhiihdnt MRERRNInSA] d

3- net hyl - 3- net hoxy- butanol solvent is present in an anmount from about 10%
to about 90% lamourtifnm absut Shietosablout 3% based ondheveight ¢fshe solids podionafdhe up of
propyl ene eg%an 'I-kaal[ et her acetate in an anount such that the sum of

3- et hyl - 3- et ﬁoQ‘?‘-“bu anol and propyl ene glycol alkyl ether acetate

conpri ses 100% of the sol vent used.

17. The process of claim 11 wherein said diazonaphthoquinone component
comprises one or more compounds selected from diazo sulfonyl chloride reaction
products with hydroxy or polyhydroxy aryl compounds, aryl amines or polyamines.

18. The process of claim 11 wherein said photosensitizer is the condensation
product of 2,3 4-trihydroxybenzophenonee with naphthoquinone-(1,2)-diazide-5-
sulfonyl chloride at an esterification level of about 45%.
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process of claim 11 wherein said novolak resin is present in a ;' punt from
about 5% to about 40% based on the wei ght of said conposition 6. The

process of cl ai LrR;,t;g/:\/nerel N $3kG iR 200RADRbRRALRERRATINS Pr eseg an
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