EP 0 220 645 B1 Description The present invention relates to a radiation-
sensitive positive-working mxture which is conposed essentially of at
I"east one water-insoluble novolak resin 5 or pol yvi nyl phenol resin,
-which is soluble in aqueous al kal i g 90R3Di 645, BAS a bi nder, at !east one
0- qui none di azi de as photosensitive conpoind and a solvent containing a
propyl ene glycol alkyl ether acetate. The invention also relates to a
phot-or esi st nmilesdriptiaspared 10 therefrom The preparation of

posi tive-working photoresist mxtures is known and’'is described, for
exanple, in US-A 3,666,473, US-A 4 115,128 and US-A 4,173,470. These are
al kal i - sol ubl e phenol Th® nRFEERDHe/INFRNtHION cxehates 1B a raghijatiomn-on
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\.unexposed r egMGREUL SRy hssdﬁlﬂvﬁht apf| yigndesenibedso fout example, vénrai sed
i mage is prodused er;smea‘baseus?si 4,115,128 and"UBDA! 463935 470herleye! oped

plasma. During this
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agai nsf3t he erongunctdonhawithe phbtesensitive?- substances, normally
substituted naphthoquinone diazide compounds. The resins
and photosensitive substances are dissolved in an organic
solvent or solvent mixture and deposited as a thin film
or coating on a suitable film base for the intended

20 application purpose.

The novolak resin component of these photoresist
mixtures is soluble in aqueous alkaline solution, but at
the same time the photosensitive naphthoquinone compound
acts on the resin as an inhibitor. If, however, certain

-« 25 regions of the coated base are exposed to actinic
radiation, the photosensitive compound undergoes a
structural change induced by the radiation and the
exposed regions of the coating become more soluble than
the unexposed ones. As a result of this solubility

30 difference, the exposed regions of the photoresist film

- dissolve when the film base is immersed in an alkaline
developer solution, while the unexposed regions remain
substantially unaffected so that a positive raised image
is produced on the base. _

35 In most cases, the'developed film base is treated
with an etching solution or gas plasma. During this
process, the photoresist film protects the coated regions
of the base against the etchant so that the latter is



onIy able to etch the regions laid bare. In the case of a positive-working
resi-st those are the regions exposed to actinic radiation. An etching
pattern which corres- ponds to the image of the mask, tenplate etc, which
was 5 used to produce certain exposurg patterns on the coated base
before devel opnent can therefore be produced on the filmbase. The raised
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photoresist, in particular if it is used for applications
. in which several exposures are necessary, for example in
20 the production of multiple images by a repetition method
or in cases in which light with attenuated intensity is
used, for example in the projection exposure technique in
which the light passes through a series of objectives and
monochromatic filters. An increased photosensitivity is
25 therefore very particularly important for a resist
\/ mixture which is used in methods in which multiple
exposures have to be carried out in order to produce a
mask or a series of circuits on a base. Optimum
conditions result from a constant development temperature
30 and time in a certain type of development and also from
a developer system which is chosen so that a complete and
full development of the exposed resist regions is
achieved and, at the same time, the thickness loss of the
unexposed resist regions is kept at not more than about
35 10% of the initial thickness.

Development contrast is understood to mean the
difference between the percentage of film loss in the
exposed regions after development and the percentage of
film 1loss in the wunexposed regions. Normally, a



resi st-coated base is devel oped after ‘exposure until the filmin the
expesed regi ons has essentially been conpletely stripped. The devel opnent
‘contrast can therefore be determ ned by sinply nmeasuring the 5 :
percentage of the filmloss in the unexpdsed regions after the conplete
stripping of the exposed filmregions. Inmage resolution of the resist is
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-4- The ability of a resist to reproduce very small

dimensions in the order of magnitude of 1 um and below is

20 -of the greatest significance in producing VLSI circuits
on silicon chips and similar components. The circuit
density on such a chip can only be increased by
increasing the resolving power of the resist - assuming
photolithographic methods are employed. Although

25 negative-working photoresists, in which the exposed

\v, regions of the resist f£ilm are insoluble in the developer
and the unexposed regions are stripped by the developer,
are used in the semiconductor industry on a large scale
for this purpose, the positive-working —resists

30 nevertheless have by their nature a higher image
resolution and are used as a replacement for the
‘negative-working resists.

In the use of conventional positive-working
photoresists for producing semiconductor components in

35 microelectronics, there is the difficulty that the
positive-working resists have, in general, a lower photo-
sensitivity than the negative~working resists.

In the past various attempts have already been
made to improve the photosensitivity of positive-working



photoresi st mixtures. In US-A 3,666,473, a mxture is used, for exanple, of
t wo- phenol formal dehyde/ novol aks together with a standard photosensitive
*conpound, said novol ak resins being defined by their solution rate in 5
al kal i ne solutions of a certain pH val se4ard by their cloud point. In US-A
4,115,128, a third conponent, nanely a cyclic anhydride of an organic acid,
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sensitive compound and they thereby facilitate the
deposition of the resist on the film base. The known
compounds have a low toxicity compared with those which

20 are normally used. It has, however, emerged that the
known compounds used as solvents entail specific odour
nuisance.

The document EP-A 0,195,315 belongs to the prior
art according to Article 54(3) of the EPU. It describes

25 a mixture without specific information about the ratio of

U the solvents.

The object of the present invention was to
provide a radiation-sensitive positive-working mixture
which has a lower odour nuisance for the attendant staff

30 . than conventional mixtures and at the same time, has
"unaltered or even improved properties in relation to the
photosensitivity, erosion rate of the resist, plasma
etching rate and development contrast.

The  achievement of this object is based on a

35 radiation-sensitive positive-working mixture of the type
mentioned in the preamble and is characterised in that
the solvent contains a mixture of a propylene glycol
(C;-C,)alkyl ether acetate and a propylene glycol
(C;=C,)alkyl ether in a mixing ratio of between 10:1 and
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1:10 or is conposed thereof. In a preferred embodi ment, a solvent is
present which contains a mxture of propylene glycol nethyl ether acetate
~and propylene gl ycol nethyl ether or is conposed thereof. The mixture 5
is, in particular, present in an anount §f-about 5 to 100 percent by
meight, based on the solvent. Surprisingly it was found that such an

i mproved resi ﬂ%r:b sp{:&q Sgdb¥_8g}:ébgg &Re %\f(elf%‘%]r%t phenol

resin as bin er € O-qul hone dr azl sensrch ve conpound
with a sol verg rgodvent ofl%l pragent e Vé‘llﬁibl Qﬂnfeai!w:et%lt aiginre pradyl ene

gl ycol al kyl ;’ﬁ‘f&ﬁléx’i&m ‘ol P%Emnséi:héﬁ NaXétats Vﬁh&h pPehednl Y-

one of the two co one s accordl ng to the invention z}e propyl ene

ghycol al kyl FY¥RR 1 |ther v iFeFamprsed ‘%‘Pﬁﬂ" “H:N"éj

Egl I 0WI)519 di Sﬁlesfi,vaﬂﬁagai-tlth&ause pﬁest&rapyiﬁnangIa)nuﬂnﬁrmflyhbgﬁbelshalaft ath e
GVEA) ent ai Yook r or about half the

group of peo UQO ié;erﬁe @% n%c‘t m?f?d‘%&l t% éé‘f&én Stance, it being

pr edoni nant |y women WWMMIYoitdWQEOﬁPEnd thnt mhofa!prumn@ﬁ;d gl ycol

met hyl ether JRGEVR) aLaobnd Prddsed Osyahasktlnaaléhé hﬁo%paﬁ o RROR}e
handl i ng this substance a severe odour ur S?éélee It being in thi's case

pr edoni nant | WHRSHLRHRNQL KRS asbinde °"‘1q1rﬂ?n§ td-‘ras,mtq?e se
t hat tigose wm&ﬁduéﬁmmutoﬁpo%iﬂiﬁwﬁxhrwelspnwawol migtare ndft ke snel |

Chese. sof venteonyiing a1 §88), Uimeiasbbane LAda" £ CotBhiiontl, dIvdE 7 01
of 1:1, none aikahee@rempcca@onenbf peopl e concerned conpl ai ns of

appreci abl e di sconf orgno¢lil £8i v hidtlirdd WrRCAIEEhtA2n0bn Yy Sile Gt U €S
\of PGVEA and PGVE have been used, can heref ore be descr,i bed @s a cl ass of

phot oresi sts %% h R CEPMBRREREH §‘a‘ﬁ9€ iRExt EPe LHE ndERRiOf e & oduced
in a rener ?é'ropylmh gﬂb@s‘ola Ell.kirmréeﬂieﬁt dossdteoners esi ipdopyfldnee group

ho osensi't VAT ASREL SR BASBLINY STPIPePLPE; MPAIY AT e
m xt ure cont ame npen qfr @xdpyikeng \gigicall imgthythethen acehaksy | (REGMRA) col

al kyl ether GlH{fs an eftremely unpleasant odour nuisance for about
half the group of people coming into contact with this

20 substance, it being predominantly women who complain of
discomfort. The use of propylene glycol methyl ether

(PGME) also signifies for about half the group of people

handling this substance a severe odour nuisance, it being

in this case predominantly men who complain. At the same

25 time, it is the case that those who find the odour of

\/ : PGMEA extremely troublesome find the smell of PGME
pleasant, or at least not annoying, and vice versa. If

mixtures of these solvénts, that is to say of PGMEA and

_ PGME are used in a mixing ratio of 1:1, none of the group

30 of people concerned complains of appreciable discomfort.
Photoresists, for the production of which mixtures of

PGMEA and PGME have been used, can therefore be described

as a class of photoresists with reduced odour nuisance.

Mixture and material are produced in a manner

35 such that a mixture of at least one resin from the group
comprising the novolaks and polyvinylphenols and at least

one photosensitive o-quinone diazide compound is first

formed in a solvent mixture containing a propylene glycol

alkyl ether and a propylene glycol alkyl ether acetate,



and the mxture is applied to a suitabte filmbase and dried so that an
essentially nonsticky filmis obtained which has a residual sol vent
proportion of 1 to 30% based on the dry filmweight. 5 The
filmobtained is exposed to an i nage by geans of suitable actinic radiation
and devel oped, as a result of which the exposed areas are renoved with an
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US- A 3, 785, 8soweven, achiavedser, $3& expense of resolving power and
contrast. In addition, the mixture according to the

invention smells better than known photoresist mixtures

20 and is less toxic, i.e. more environmmentally friendly, in
its application.

The production of novolak resins which can be

used for producing photosensitive mixtures is known. A

method for producing said novolaks is described in

25 "Chemistry and.Application of Phenolic Resins" by A. Knop

K; and W. Scheib, Springer Verlag, New York, 1979, Chapter

4. Polyvinylphenols are described, for instance, in

US-A 3,869,292 and US-A 4,439,516. The use of o-gquinone

diazides as is described in "Light Sensitive Systems" by

30 J. Kosar, John Wiley & Sons, New York, 1965, Chapter 7.4,

is also known to the person skilled in the art. These

photosensitive compounds, which form a constituent within

the present invention, belong to the group of the sub-

stituted photosensitive naphthoquinone diazides as they

35 are normally used in positive-working photoresist

mixtures. Such compounds which impart photosensitivity

are known, for example, from US-A 2,797,213,

US-A 3,106,465, US-A 3,148,983, 'Us-A 3,130,047,

uUs-aA 3,201,329, Us-A 3,785,825 and US-A 3,802,885.



Sui t abl e phot osensitive conpounds are, for exanple, 1,2-naphthoquinone
dikazi de- (2) - 5-sul phonyl [sic] chloride and 1,,2-naphthoqui none

*di azi.de- (2) - 4-sul phonyl [sic] chloride condensed with phenolic conpounds
such as 5 hydr oxybenzophenones. I & preferred enbodi ment, the content
of selid constituents of the photoresist mxture, .i.e. of binder and
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about 60 to 198Fc€iqt gl}f/‘dﬂé'i gra ag’t?d‘ti i+ pﬁ?ﬁ%lﬁ%‘@/e‘b‘? lg’bo‘ﬁ?fﬁgt of 65 to
70 pel@ent by-geigbhe idiazlidecashs paseficabathethe ghixtird heortaine resi st
m xture. At i h i . ratj GEA VALY 1N
wde limts %angﬁgﬁg [ gﬁ%? %f%rstoﬁcﬁfgrg%% [ cat%ggg%%‘\%‘#n
r equi r enent sweight; nandnveryt: particudanly preferably,1aboug065 toaBs 20: 1.

~ Preferably, b8gcghki raé'ighef, Hadds agd RRE weigpesd el 888id: 10, in
\/particular between 6:4 and Z4:6. Ver articularly preferred Ii a m xing
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- 8- constituents of the photoresist mixture. To produce the
photoresist mixture, the binder and the diazide are mixed
20 with a solvent mixture of a propylene glycol alkyl ether
and a propylene glycol alkyl ether acetate in a manner
such that the solvent mixture is present in a proportion
of about 40 to 90 percent by weight, preferably of about
60 to 83 percent by weight, and in particular, of about
] 25 ° 65 to 70 percent by weight, in all cases based on the
\ weight of the entire resist mixture. At the same time the
weight ratio of PGMEA and PGME may vary in wide limits as
a function of the particular application-engineering
requirements. For instance, the ratio may be between 1:20
30 and 20:1. Preferably, the mixing ratio of PGMEA and PGME
is between 10:1 and 1:10, in particular between 6:4 and
4:6. Very particularly preferred is a mixing ratio of
about 1:1 parts by weight.
Further additives such as, for example,
35 colorants, dyestuffs, levelling agents, plasticisers,
adhesion promoters, development accelerators, further
solvents and éurfactants, for example nonionic
surfactants, may be added to the solution of binder,
photosensitive compound and solvent mixture before



deposition on a fil mbase. Dyestuffs which nmay be used as additives for the
phot oresi st m xtures according to the invention are, for exanple,

*nmet hyl.violet 2B (C. 1. 42 535), crystal violet 5 (C. 1. 42 555), _
mal achite green (C. 1. 42 000), victoria @lue B (C. 1. 44 045) and neutral
red (C.I. 50 040). These dyestuffs are added in an amount of 1 to 10

percent by I aht . ed.o g I ght of binder and photosen- sitive
corppound. T\tlt\?eg)&gslttﬁﬁsn S&{hﬁ %%% ?‘Lea uce the back 10 scattering of |ight
fromthe film base amyetsmsf:ﬁmmhitqh may he uaed s adddtiives: fiogsdihe i on.

Level |'i ng agefior t&h%&dﬂe RN it RHP invietAH JE(? W%&ht
based on t he™t ot aI wel ght. of bi nder and ot osenS|t|ve co
Shitable — pleXamRl es;er‘Ee hylgiolet 2B 235), crys ai"Violet

tri ([|615r] - _Ch|(@.(1ﬁt h&i)m;phaheachiteargmexﬁcml 1di ¢anpboy, mlcswzﬁwl ene,
acetal resin n Y e n |
proportions erlu% ?30 ﬁ:OIpe?éeﬁ#ggy ﬁg lé%?{l?%ja €%d\c,ﬁ¢tcﬂe%(;t% qg%te

bi nder 20 dyestufifs axenséadded fonpoumouTite of akttei 36r pastcenty &y

i nprove the gpat a%é’d S eafnNgl: snr%%.q:otsl&,_
application in ?@?fo% nddlgn?f oor%?f Gbi%’l# OF glﬁa&%ea |al ase. Suitable
adhesi on pr ofditdve Gampaund o Zhe) Y additives reduce the back

4- eponycycl opatteriiing to6F rratﬂgwtysﬂmetha- nEst 1y | BasesidmhegRady lcon-

met hacryl ate Itrlchl or03| ane and [err m,nopropyl triethoxysilane in

a proportlon Lqﬁ% ag&ﬁ elrfégléﬁldﬁ‘t he total weight of

bi nder and phot osensﬂtem&ihmgacngahtﬁ(ban be used imsadeambuptedif up

accel eratorsg 8705 peadehne By Chbiofif) dbdbieRDlon! EngCiehil1 Nkl ght N C
ded prOp

\_sacid can be a t|on of ‘up to ercent by wel ght, based on
the total wedmdegy and,photase %rﬁ-‘é?ntﬂq}@&rrpound Sai d accel erators
have tige result that Suickaillgibi Ipla/sﬁcféerg t&ge phot ngSl sb
i ncreases bo d t.he unexposed r n are
therefore usé:d”t(:} Flli‘(é‘é’ ‘%8%1 qﬂé’?}o 1He'whl qrt"q saﬁgtq(;a °%@!vel op-
ment rate whipolypsopyl@enegntacetah résansertpmencdqgrmms candra@ﬂ:ylds
possibly sactigeisioed aknibR 2a%e Bd "BddbdCin prdportions of 1 to 10

percent by weight, based on the total weight of binder

20 and photosensitive compound. The plasticiser additives
improve the coating properties of the mixture and make
possible the application in a smooth and uniformly thick
film to the film base.

Suitable adhesion promoters are, for example,
) 25 B-(3,4~epoxycyclohexyl )ethyltrimethoxysilane, p-methyldi-
U/ silanemethyl methacrylate, vinyltrichlorosilane and
| y-aminopropyltriethoxysilane in a proportion of up to
4 percent by weight, based on the total weight of binder

and photosensitive compound. _

30 As development accelerators, for example, picric
acid, nicotinic acid or nitrocinnamic acid can be added
in a proportion of up to 20 percent by weight, based on
the total weight of binder and photosensitive compound.
Said accelerators have the result that the solubility of

35 the photoresist film increases both in the exposed and
in the unexposed regions and they are therefore used in
those applications in which it is primarily the develop-
ment rate which is important, even if a certain degree of
contrast is possibly sacrificed at the same time since



whil e the exposed regions of the photoresist filmare dissolved nore
rapédly by addi ng devel oper accel erators, the devel opnent accel erators al so
*bring..about a greater |oss of photoresist filmfromthe unexposed regions.
5 Sui t abl e addi tional sol venfgs=are, for exanple, xylene, butyl
acetate and et hyl ene gl ycoI met hyl ether acetate, which may be present in a

pr opor L on oy d Ocf3 SRy NedRhAD! olN dHie LRbebrsol ¥EN s B ST 201 Y,

however, no vents used
noni oni ¢ sur fda(ﬁﬁﬂit‘@d M&rﬁ;ﬂwmdﬁf gaging flgyedoper gccelerators,
nonyl phenoxy paey/ (vl )Sééémi:ateféyambsnaﬂhgt Avbare @ grsdtane! and

di nogﬁ szn\(,)\gcgsr% y- fg }/I enef%é/ &ﬁ‘?ngm%nmﬁ%]?r%é)%o of u to 10

phot os@nsitive conposuitalile addithenalplsailvestisstarepl tﬁblromxam‘ple,be

dopostt e on FARF, uBp? AlekHETal0 Gy AUME" iR ReRtSN Yerge ) dve

such as i mef |on 'spra splnn ng- o f or exanp
the percent ageetmte, vdrlojrbmbenpmsen&sntaspmpwmgarpﬁeund}mﬁ%d so

that , dependigagctihd Ny Pb8RERE" Of " 4 2Bdebll® doTent i iprisfeiiaydy or the

Spi nni ng- on eration, %ﬁi‘; the desired thickness.is produced.
Exanpl es of Ter % e@'ﬁ i3%sh u8Qd, it the JHXFARRrer i ¢
resi ng0 25 silicas dnonﬁ.dnxcd(mmfa:uﬁam“; dnsal ey e i madepi tfoxle,
tantalum co ol ycrystgal i

al um ni um co%%%rm ]1%1 ‘oys. %%cord:&% ;;'plht%gl% ethﬁﬁ@r“ | o rEhCal'?':ﬁldat es to

a radi ati on- mlmmethmc& @aidsldlwnylphmlmmrposed
of a filmbagewnA Hy1 xtﬁ’g%ﬁﬁﬁl GQatd ?oiiéfﬁt&@ df&]] Hercertonposed

\/essentlally Q of at |east_one water-insqQlu e novol ak resjin or
pol yvi nyl phe®¥ FEIGRE PRSI afb| tBPe FoAtabusttighth kafi neindeti i as
bi nderrs at | pisitodengitive@umpund. di azi de as phot osensitive conpound

ot Vo £ 10RO RA Y poB T R, B
t he sol vent olepasiitied opm apndasenihy uenecbfs qdﬁe)pp&bhedgl yd:gndpcdr Jiat kyl
ether acetat @hotoredist technique such as immersion, spraying and
spinning-on. For spinning-on, for example, the percentage
20 of solids in the resist solution can be adjusted so that,
depending on the spinning-on rate and the time 1limit
adopted for the spinning-on operation, a coating of the
desired thickness is produced. Examples of suitable base
materials are: silicon, aluminium or polymeric resins,
25 silicon dioxide, doped silicon dioxide, silicon nitride,
W, tantalum, copper, polycrystalline silicon (polysilicon),
ceramic and aluminium/copper alloys.
Accordingly, the present invention also relates
to a radiation-sensitive positive-working photoresist
.30 material composed of a film base and a photoresist
coating situated thereon which is compdsed essentially of
a mixture of at least one water-insoluble novolak resin
or polyvinylphenyl resin, which is soluble in aqueous
alkaline solution, as binder, at least one o-quinone
35 diazide as photosensitive compound and a solvent con-
taining a propylene glycol alkyl ether acetate,
characterised in that the coating has been prepared by
predrying a mixture, the solvent of which contains a
mixture of a propylene glycol (C,;-C,)alkyl ether acetate



and a propylene glycol [err]alkyl ether or is conposed thereof. The

phot oresi st solutions are suitable, in particular, for application to
*silican wafers which carry 5 a filmof thermally grown silicon dioxide
such as is used in the production of mici@psocessors and ot her sem -
conduct or conponents used in mcroel ectronics. Equally, an alun1n|un1d|sc

Composed of "G & chFORpLend' §Ec81> Rebrc i Snldn BT SbpduGg 07

pol ymers sucﬁ'-la@;-‘?q?fx exanpl e, polyesters. After the application of the
phot oresi st sol ution jRet h?h&tbﬁh@i‘&’é &BIuR3dRs S atel] WIRBBIR 2 in

pre-drying at about 20 to Jerr] heat treatment is carried out 15
i n_order to rRRKERCRIRT, Lo RRPLIGALAN Eon8dAiran WALPRSWRIGh FRFBEi st by
evapor &g i on adEixm wtuwrﬁamsr sﬁ:obh:aisme.cmr Hedxtiger sabhdesoﬂ@qséédon of

el forte are e tn° BEERGERTORCHE SnitEbifok0LBgRE T - okfiel® KhM . |
this first hmndumzmeqompgnenmensad donminreeleatitonics s Equallnas
essentially i @dd2sL hivithi EEP Q&um.%ti‘&he%x[?ﬂdemfﬂw a0

t hi ckness is out err]_remal ns m base, Prefera Iy, t he
tenperature |‘H§P@h|%h? r%hlt’h-:l?ﬂs? duay, also he \GAFPeRed R [‘E‘#ﬁefr'??‘

parti @ad ar bejobpaierd®ute8inspdindpartitulal’ &F EAfinspafents golphets When
the propor- tio riéof s# nt no iohgpr dec eages appreci ably. The choi ce of
the particul 4t n%%‘fa ¢ %’ﬁ tepends on the resist
properties desired byAszrushe amie.mmn ofqtherphotoxesishdcelntion

economi cal | y @%ﬁé‘bkﬁﬁoﬁahag EhEEBasle“ J.% ts‘iﬁﬁ‘é@i:@d Wd tﬁ{?%ﬂ% L

\_so0-called hot plates, a duration o utes, prefera

mnute, is ecnARRUE |30 K9 10 \R. Tib* |1Pﬁ§‘érfe1@a‘ﬂ'@‘br’e%|r‘§ﬁ1?ﬁl PHe

carri exs out vin hordeid & weediscditie fdsidual sdne&wldcm&ammmmnt he
ratlon PLOCESS i s b ween m nut e m nut es.

The 111 m depdate HBPERBEERRL” i CaVapSrabl oR  Anto £8 MASEEATC chid" &8
resi dual sol vidmt coot ssarked athesnall decomposiiticn caf nthe photesen+ di ng
Lgr tcgﬁt ' B;e”téﬂ&w}é’ dohfodfd ocBiEsCRhrtg"®hil! pricled 2y éherd P, 20
efforts are made to reduce the solvent content to a
20 minimum, and this first heat treatment is therefore
continued until the solvent has essentially evaporated
and a thin film of photoresist mixture whose thickness
is about 1 uym remains behind on the film base.
Preferably, the temperature during this treatment is
25 between 50 and 105°C, in particular between about 80 and
W 105°C. This treatment step is complete when the propor-
tion of solvent no longer decreases appreciably. The
choice of the particular temperature and time duration
depends on the resist properties desired by the user, the
30 equipment used and the economically desirable coating
" times. In a treatment with the aid of so-called hot
plates, a duration of up to 3 minutes, preferably up to
1 minute, is economically effective. For instance, the
predrying can be carried out within 30 seconds at 90°C.
35 In a circulating oven, the duration of the evaporation
process is between 15 minutes and 60 minutes. The film
deposited loses its stickiness during the predrying and
its residual solvent content is adjusted during this
treatment step according to the invention to 1 to 30
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weight, in particular to 8 to 12 percent by weight, in all cases based on
the~dry weight of the film The coated base is then exposed in a known
‘manner.. 5 , by means of actinic radiation, in particular W

radi ation, to an inmage through suitable phsks, negatives, tenplates etc.
Next the film bases coated with the photoresist m xture and exposed are

I mrersed in u I e 1 oper | WA o e
sol ution [ aysb%?%ﬁgr %B’Iay%?% felﬁéi &é@feﬁ% eg,s vﬁu% Lr?a?/ grrcee%}np}f%, be
done by bl owiWeight s odBn Pamtdgylarsiia a%l'éodégepéﬁgeytarh?, wekghtst ilice,

aqueous al kal éll‘%é‘éebygégéhdén ﬁ@&%%!éhﬁxbé%ﬁé Eetmanet hyl annoni um
hydr oxi de sol utions, but 15 any other suitabl e devel oper can al so be

used. The bases renai T CPRted RATS & expesed: AR AHEROYRIPARNET, { he
exposeds ar easbyasmeans cafpl cdetinix aradiasion| noin cpEttcicidarst ropped.
After the co . r fro ev. | ution,
a thernmal af ta%g %ge\g{'ﬁéh[]@%ré}gg%a%n?@%l ﬁéngh%ggbgg %%?]rtlgéd‘? %g%?jl:‘ﬁg%f der to
i ncrease t he tehplabesa@tict he chenical resistance of the filmto etching

sol utions and ot her siggi{._agﬁgsfimeyag_@ts doatled Wth eﬁﬁézr%ﬁ@ygﬁgpgpet may

conprise an oven hardeni.ng of 25 f.il mand bhase bel ow t'he softening
poi nt of the Bi¥kprerand g&PPPSG a%e, ipgersed dican AdueonR ratkalings o5

to [er1g prefdevdlope: 9Ssdébutisn] i nThertisolwtion 11Psto preférdbiy heat

then between iRsreifeLl b%eatll, (BhItn"mdy' ol SARENEY ve et B0 '
crosslink thebleging ndtxogene thremgh.arSuitableadevelopers FresccHons,
- preferably abpyiedfcd O 9Qg§é§ﬁ9d5aﬂc%1&ar wefid1ar héuﬁfdkﬂfb S € CARASH 1 die

\_treatnment may, exceed fhe duration_of 90 seconds, But this.does not, in
general , | eadh¥{raxide 9% teframethylamponium hygropide-ggiptiongy, by, i ng
oven, 18 his tdaeptidcEér sé€Ptalbbé sdévelioper Td&n NELSS I¢ YusedE Tioe chdise®n t he

Dol i cat | ons, Fk a4 G B lqpt el Yoy, EhABRoRSERsLER 1hiEHE o,
conponent s orexpé¢sednareass has been completely or at least almost
completely stripped.
After the coated wafer has been removed from the
20 developer solution, a thermal aftertreatment or baking
treatment may be carried out in order to increase the
adhesion and the chemical resistance of the  film to
etching solutions and other substances. The heat treat-
ment after development may comprise an oven hardening of
_ 25 film and base below the softening point of the film, It
\/ is carried out, for instance, at temperatures of 95 to
160°C, preferably of 95 to 150°C, in particular of 112 to
120°C. This heat treatment can also be carried out using
a hotplate system; its duration is then between about 10
30 seconds and the time interval necessary to crosslink the
resin. As a rule, these are (sic) about 10 to 90 seconds,
preferably about 30 to 90 seconds, in particular 15 to 45
seconds. The treatment may exceed the duration of 90
seconds, but this does not, in general, lead to a further
35 improvement in the results. In a drying oven, this
treatment step lasts longer. The necessary time depends
on the particular precise film composition and the film
base used.
For industrial applications, in particular in the
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having a silicon dioxide film the devel oped bases may be treated with a
bukf-ered etchi ng solution based on hydrofluoric acid or with gas pl asna.
The photoresist 5 m xtures according to the invention are resistant to
such aci d-based etchi ng sol utions-and tolpl asna et ches and guar antee_ an
effective protection of the unexposed areas of the filmbase coated with

t he phot oresi ) . len the fal I g € es,.. t - 10
produci ng an %gg‘ﬁé{:%ggtﬁrf_ ef eﬁ‘?‘@@?‘(ﬁ*’%&w% %@%ﬁ/@‘ﬁ i%_ ﬁig‘%ﬁaﬁﬁéﬁgu n
dept h. These havipgece ®&idigan digxide filmentbe tdeveldped rhasesemayon in

its scope in gaY tiatdyl itk HOBhFr8PEd! RAICHIP 881LEISHP HisY [8nt e
ef fect that theéFéEECIfy condj t1ons, paranete ot her val ues

rs or 15
which are exch¥ POFRCH Gk 1OF o Witthe ?ﬁ%e?iéé?"ae nBhetereshgt
i nventi®n. Exairtar8esastopiikhyres thee drprerttiicont aveorelisthnlt! €vi 8gch

constituents: 3% . [ | nder reso or pal.dehyde
novol ak) ; 7.Oﬁégd'bSFeSmﬁééﬁéiﬁt?eﬁgéﬁéggu%%Efég%dgngg&%oﬁaﬁ#%%hcggdof

1, 2- di azonaphghayanheacas- efhephivel protectiionand the, unexpohgdr axgas?2s
benzophenone:ofnéhé%?fzgmi bas8' cBAL¥AN i Fh* tHEE phBENFeBENE AmTitutet i N the

m xi ng ratios specifie n the tabl e below . The absorgtlve gomer %f t he
photoresi st was 30 Ini1 §he ofpilewing., exampleg,scthepsmgthedy ; tor

sui tablgy aﬁj ftodUciig apdNwisigg Sl ek _ddublfdf_zﬁglrw meiﬁvéhte?ni n38

manner such that, atter predy yi in a circulating oven at lerr or

nutes. o tith erpieined o dept, hehe Gidudled e ol heupher;

t hi ckness wasidbendedntd limita theddnvention Hirckits escopeatnrang way

i nstrument. PRokzo |t gl o] u k N b ans
of laser int e??éelr onetstyls\gilhé‘iﬁﬁgﬂo n‘gag}{é}?fva gegéoﬁ%ﬁ%ﬁeﬁ g%bgg}cltggd to

a linear regrefieek that thgyespeehf¥rurorditingsrparameterszor ¢khetgh 3

measuresl poi '¥8lues which are exclusively to be used for the practical

embodiment of the invention.

Example
Resist mixtures were produced from the following
constituents:
20 23.8% of resinous binder (cresol/formaldehyde
novolak);

7.0% of photosensitive compound (condensation
product of 1,2-diazonaphthoquinone-5-
sulphonyl chloride and 2,3,4-trihydroxy-

25 benzophenone; and
\/ 69.2% of solvent mixture (PGME/PGMEA mixture in
the mixing ratios specified in the table
below) .
The absorptive power of the photoresist was
30 1.33 £ 0.03 1/g-cm in all cases.

As a result of suitably adjusting the spinning-
on speed, the mixtures were applied in a manner such
that, after a predrying in a circulating oven at 90°C for
30 minutes, a film thickness of 2.0 um was obtained. The

35 film thickness was determined with a Rudolf film thick-
ness measuring instrument. Photosensitivity and contrast
values were determined by means of laser interferometry
and the measured values obtained were subjected to a
linear regression, the regression curve being drawn
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The devel opment was carried out in all cases with "AZ Photoresi st

‘Dewvel oper” manufactured by American Hoechst Corp., Sonerville, NJ, USA
whi ch .was, diluted with 5 water in a ratio of 1:1. The exanpl es show
that, with the PGVE PGVEA m xtures, photp3esi st can be produced which
entai{ a markedly reduced odour nuisance while they correspond in relation

to their phot _eg&% glﬁgagﬂg?&ogé,f_g@g val ues to 10 phot oresi st for
e

whose nmanuf act'ur vént, namely PGVEA, was used. - 14 -
TABLE PGVE: PGVEA 'l'he R&gvaflomt_ent was garried out igoallacases Whtimge in
;ait Ingi . "AZ Photoresisgenlg%{éw f" [ Ghddufactured by AfePiCiR-

.oPi\J ° Hoechst Corp., %‘T}%‘é‘ﬂé&# NJevPﬁ‘lAnYhA"h yag diluted W ak
2.073 5 60Geater3id a ratio of+1819 10 Novol ak
2.073 6000 3. ; 2.067
5000 3.5 The, examples B shie, with thG. Bdie/payEs

3.5 nixtmees, phoforesist ¢manolkek produced. ggtich earddl a2 9

+8.2 1:9 ma.rkea‘ﬁ" Oxl:é’clfuced od&@%lsancéml @h correspond inS 15

D. 0:1 Novol ak ari son

resist: sol véfR1BeA 95 theix mns"ﬁs"éﬁﬁ’péﬁkﬁﬂ éﬁﬂggluegog% PS
conparigon r gshotoresist Sfor Riicsd marmifactwre (ol ot bogle ssdlvées, DE,

FR, GB, IT, N Radi ati on-sensitive posi tive-wor ki ng
m xt ure whi ctﬁ?‘g&&)ﬁ%{a@ﬁ’ e?%%n?'? l'y of at | east one water- 5

i nsol ubl e novol ak resin or polyvinyl phenol resin which is soluble in
aqueous al kal i ne sol utions, as binder, at |east one o-quinone diazide as

\_phot osensi tive conmpound and a sol vent contai ning a propylene glycol alkyl
et her



acetate, characterised in that the solvent contains a 10 m xture of a
prepyl ene glycol [err]alkyl ether acetate and propyl ene glycol [err]alkyl
‘ether.in a mxing ratio of between 10:1 and 1:10 or is conposed thereof. 2.
Radi ati on-sensitive m xture according Ltojf§ aim1l, characterised in that the
solvent contains a m xture of 15 propyl ene glycol nethyl ether acetate
and propyl ene glycol nethyl ether or isf&%rﬁjosed t hereof. 3. .
Radi ati on-sensitive m xture according t aim1, characterized in that the
sol vent cont aPGME:BCGMBAXt ur e oResinpr opyl Bhlm gl ycol al Redtrasher &baiget énand a
propyl ene 20 ratiog| ycol al kyl ether inthirkasssir(pmpf about 5 t ched phétoy

wei ght, _based on the solvent. 4. Feiindprgon- sensi tive ni xsepsitivid¥or di ng
tod aid 1, characterised in that a predyl ene glycol al kyl et k&}% acetate
and a propyl ene glycol al kyl ether areS ent in 25 a mxing ratio of
about 1:1 parts by weight. 5. Radf 8Bk ensi ti ve posi ti ve-wor ki ng

phot or esi st retet+eal—eerpesetd—of—a—m-base—and—a—phoeterestst—eeating

si tuat ed t hergon ich is gonposed ess al |y a myxture of at, Least one
wat er -§gisol ubl’'e 6$0I ak reﬁ° g%ﬁi og%l yvi rgg g)heghlx‘;lresi n, wF{l éhfl S

sol ubl’e i n aqueous$™ al kal i ne sol uti ons, ~as "bi nder, at T€ast one o-qli hone

di azide as pgot gsgnsitivengespeund ang ggzsol vegphgconga n- i ng apiopyl ene
gl ycol al kyl ether1acet at enobdrakact eri saghsi n t 3gpgt hegopati ng has hesen
prepared by predrying a 35 m xture which contains a mxture of a

propyl ene gl yeol 1f®rr] al kyNoedllakr acet naf999and a2p0 opypene gl ycol 4 erz] al kyl
ether in a mxin@:9ati o of Nbedhsken 10:2.062d 1: HQA5@r |3.xonposed whar®of.
- 16 - As printed _ EP 0 220 645 Bl
\_Pat entbhsprudhe Pet die VeNevalgkst aat eh:058H, Li3730 St 3ahl ungsenpfindliches
positiv-arbeitendes Gem sch, das i mwesentlichen aus m ndestens ei nem
wasser unl osl i-chen—in-wal 3ri g i i - oder
Pol yvi nyl phen‘pl harz als Bindemttel, m ndestens ei nem o-Chi nondiazid als
| i cht enpfi ndl $2hefompAFrbFduaRtiatiad IERt B’ engi y- kol al kyl et her acet at
ent hal t endem Losenjd t el 5 [ ) | i
ein Genisch aus Propyl€ ROT = Chg RIS
Propyl engl ykol - (Cr- C4) - al kyl et her dar aus besteht. 2.
Stranl ungsenpfindli ches Gem sch nach Anspruch 1, dadurch gekennzei chnet,
daB das Losem ttel




ein Gem sch aus Propyl engl ykol net hyl et heracetat und

Propyl engl ykol met hyl et her enthal t- oder daraus besteht.

‘St r ahl,ungsenpfindl i ches Geni sch nach Anspruch 1, dadurch IMIIIH"I“IIHPW””"I ,
daB das Losemittel ein Gem sch aus Propyisgngl ykol al kyl et hey acet &t ®nd® *
Propyl engl ykol al kyl et her in einer I\/Enge von etwa 5 bis 100 Gew chtsprozent,
bezogen auf das Losemttel, ent haI Séig%gngserrpfl ndl i ches Gem sch
nach Anspruch 1, dadurch gekennzel cf‘%ne{1 ropyl engl y-

kol al kyl et her acf@tlatthmd:qr#%ﬂtéﬁy \artas DBt (RR, (GBeiFmNL and AT

M schungsverkw t ni s mﬁﬂfoﬂ-sén@t‘!l@ts dﬂﬁﬂfé% n %l:.ri@l:ur"_e _

St rahl ungsenpf.ingl i ghers@npom v-ar bei é Rges Pg sistnaterial aus ei nem
Sébi cht t rager™ f S BEPPHAALLHe P o &k b8§8h|‘fﬁﬁ%‘g, di e
i mwesaént | i chimsaluble mdhﬂm:ssb.nvor pohylunylphenel neesin which is

wasser unl osl | é nlwasla&gge%& iﬁlﬁ goﬁgsl [ csh &hlaggl aka oder

Pol yvi nyl phe- nol nar z al eRs el hem o- Ol nondi azid al s
| i cht enpfi ndlledfyy oRebprquigoned @&M@r%@ypbﬁ§p§!%aﬁaltkyﬁemm<ht
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que le revétement a été produit par pré-séchage d'une composition qui, en tant que solvant, contient ou
consiste en un mélange d'acétate d'éther alkylique en Ci—Cs de propyiénegiycol et d'éther alkyiique en
Ci—C4 de propyiéneglycol, en un rapport de mélange compris entre 10:1 et 1:10.

Revendications pour les Etats Contractants: CH, LI

1. Compaosition sensible aux radiations, travaillant en positif, essentiellement constituée d'au moins, en
tant que liant, une résine Novolaque ou polyvinylphénolique insoluble dans l'eau, soluble dans des solu-
tions aqueuses-alcalines, d'au moins un o-quinonediazide en tant que composé photosensible, et d’'un
solvant contenant un acétate d'éther alkylique de propyléneglycol, caractérisée en ce que le solvant
contient ou consiste en un mélange d’'acétate d'éther alkylique en C+Ca de propyléneglycol et d'éther

. alkylique en C—C4 de propyiéneglycol.

-/ 2. Composition sensible aux radiations selon la revendication 1, caractérisée en ce que le solvant con-
tient ou consiste en un mélange d'acétate d'éther méthylique de propyléneglycol et d'éther méthyiique de
propyiéneglycol.

3. Composition sensible aux radiations selon la revendication 1, caractérisée en ce que le solvant con-
tient un mélange d'acétate d'éther alkylique de propyiéneglycol et d'éther alkylique de propyléneglycol en
une quantité d'environ 5 & 100% en poids, par rapport au solvant.

4, Composition sensible aux radiations selon la revendication 1, caractérisée en ce gue l'acélate
d'éther alkylique de propyiéneglycol et I'éther alkylique de propyléneglycol sont présents en un rapport
de mélange d'environ 1:1 parties en poids.

5. Matériau de photoresist sensible aux radiations, travaillant en positif, composé d'un support de
couche et d'un revétement de photoresist se trouvant sur celui-ci, essentiellement constitué d'un mélan-
ge d'au meins, en tant que liant, une résine Novolaque ou polyvinyiphénolique insoluble dans l'eau, solu-
ble dans des solutions aqueusesaicalines, d'au moins un o-quinonediazide en tant que composé photo-
sensible, et d'un solvant contenant un acétate d'éther alkylique de propyléneglycol, caractérisé en ce
que le revétement a été produit par pré-séchage d'une composition qui, en tant que solvant, contient ou
consiste en un mélange d'acétate d'éther alkylique en Gi—Ca de propyléneglycol et d'éther alkylique en
Cr-C.« de propyiénegiycol.



