EP 0 243 964 Bl Description The present invention relates to a positive-
working |light-sensitive mxture, in particular a.photo-resist
mxture, essentially conposed of a binder 5 < and a light-sensitive
conpound. The preparation of positipge-g\eidg Pt or esi st mixtures is
known  (US-A-3,666,473, US-A-4,115,128,-. YS.A-4,173,470 ~and

US- A<4, 550, 069) . They I nvol ve essentially conbinati ons of an

al kal i - sol ubl eDesealipi ibh resin or a polyvinylphenol wth a

| i ght-sensitive conpou | .a__suhstituted o-quinone djazide
conpound. The resins a%e! i%ﬁ#ggéﬁ:sﬁnlv\?é&é?ﬁstﬁﬁgﬁgeﬁr 3.:% s PRHEIYe AN
organi ¢ sol venWogkiggl vehightxsensitine ar mixppireed akn a phirtikajer ora
coating to a sghbtbleeklst mifbifte SUpBRAL1dY1fOl ngyol a
pol yvi nylLpheno aom g_ogents of. these phot oJF es%lgt '%{’gg%sg\grea s%%%?re in .
aqueous- al kal i AB9s 8| LAYk sepRdtiveneomeRYPdl ve o- qui none di azi de conpounds
act on the resin as sofrhei preparatdon o0 positiveWNa¥alq pIEstetdsifgi Ons
of the coated gk are exppsed to actini.c radiation, 3}? i -sensitive
conmpound undergggggg rsuc?'usfal Rﬁ%ﬁﬂsf d?ﬁaﬁ 3r16(§§é4t%'§'t heué' 'a‘{i‘iﬂgofggnd t he
exposed regi onYSoR-¢nd730470ng BadonmeUSvAed s550p069) han They uncimislive
reglons. Becausgsehtibl $y2Tombimilitld | by dif f - p | ons
of the g&ot 0- resjst di sls’ol vemk?n qnfgg*%(af)?ngaxge.\%gﬁg%gr szs’.oﬁﬁgléo%?oégo{%at a
posi tivedrel i eFePhBgeOFs fr oPXFFisylphenadppatith | m nokightraansitiioe
exposed and deyehppafdsUpR@ialily t rL£at 8gbstibuféde! eligudnsakl! idihzide
phot or esi st 30c lInalt er Bl otectlngt elun%_'posed .Legi"ons _of the support
agai nst the et C.ﬁlg%?. . e resins”and light-sensitive substances are

Y, dissolved in an organic solvent or solvent mixture and

are applied as a thin layer or coating to a suitable

15 layer support. : _

Although the novolak or polyvinylphenol com-
ponents of these photoresist mixtures are soluble in
aqueous-alkaline solutions, the light-sensitive o-quinone
diazide compounds act on the resin as solution retarder.

20 If, however, certain regions of the coated support are
exposed to actinic radiation, the light-sensitive
compound undergoes structural transformation due to the
irradiation and the exposed regions of the coating become

. more soluble than the uncoated regions. Because of this -

.25 solubility difference, the exposed regions of the photo-

N/ resist dissolve ;i.n an alkaline developer solution so that
a positive relief image is produced on the support.

In most cases, the exposed and dev_elopéd support

' is treated with an etching solution, the photoresist

30 layer protecting the unexposed regions of the support
against the etchant. _

The relief image produced on the support by the
process described above is suitable for various appli-
cation purposes, for example as a mask or image, for

35 example during the production of semiconductor components
in microelectronics.

. Important properties for the commercial
utilisation of a photoresist are the folldwing: light
sensitivity, development contrast, image resolution and



The relief | mage produced on the support by the process described above is

suitable for various appli- cation purposes, for exanple as a mask or

i-mage, for 35 exanpl e during the production of semnm conductor conponents
in mcroelectronics. |nportant propertigs- for t he commer ci al
utilisation of aphotore5|st arethefollowlng i ght sensitivity, -
devef oprrent co resolut.iqn adhesion of the resist to
t he support. degfhtorg tﬁ?ﬁ’tv‘q% %ﬁ% T a photoresist, in

particular, i f it is tI!;‘e;hfoh.@lptpl | semsitnity n idi cimpoptantl i fyrof a
exposures ar eéflﬁ?@é‘ﬁ?éiyst > in galtiXAT S LE \t‘/bn Oﬁ‘é%h' b apphiLPl €

images in ar petltlve process or i'n cases |n Ilgh haV|ng ttenuated
intensity is fadonsinwHak a plurality ofe @P‘P&#“é‘ﬁﬁoé‘ﬁﬁenﬁééﬁﬁﬁﬁﬁe in

which the Ii gmonoaéﬁaaplér Qngfttﬁe S bdisc©iowhpECmuled paed I r DBk C
filters. 10 " gnent contrast is, und%ﬁ% Oﬁﬂ1€§ nggnln t he
di fference betVEH JttrfevepePEgﬁF §e % 1Re 28RS 1Bs¥ HoL8Y¥1PYyi ons
after devel oprahtteraratedeiptensitypgdsofugdd, | fger examplien irhetheeprosed

150 ot e kéﬁ%%%ﬁ"%%?%ﬂfﬁo %ﬁﬁ&%asrgeen SERE Ehar RS pRY o

stiipped in throyssadserdesnof ka@#QuﬂndnmﬂnQQMngmﬁﬂlcb£Al$#§Sefore
be det qigni ned by maswémsﬁﬁewwﬁtﬁ% QE ﬁﬂ&ef@ﬁ@éd'ﬁﬁea’hz&@ethe
unexposed regi oj'{r:‘“sEf after co Ietelg strip t he ex osed_ | ayer _regigns. 20
Resol ution of diHEerancy be PSo&e&?e &Han’ "the layer loss in.

the exposed regions after development and the percentage
of the layer loss in the unexposed regions (dark-area
erosion). Normally, a resist-coated support is developed

15 after exposure until the layer has been essentially
completely stripped in the exposed regions. The develop-
ment contrast can therefore be determined by measuring
the percentage of the layer loss in the unexposed regions
after completely stripping the exposed layer regions.

20 Resolution of the resist is understood as meaning -
the ability of a resist system to reproduce the smallest
line pairs, arranged at an equal distance from one
another, and the associated gaps of a mask used for the
exposure, with a hlgh degree of edge steepness of the

25 image in the developed exposed gaps.

k/ For many technical applications, in particular
for the production of semiconductor components in micro-
electronics, a photoresist must have a high'degree of
resolution if it is to reproduce very small lines and gap

30 widths (in the order of magnitude of 1 gm).

The ability of a resist to reproduce very small
dimensions in the order of magnitude of 1 um and below is
of greatest importance in the preduction of LSI (Large-
Scale Integrated) circuits on silicon. chips and similar

35 components. If photolithographic processes are used, the .
circuit density on such a chip can only be increased by
increasing the resolving power of the resist.

To achieve the necessary 1ight sensitivity and the
desired contrast, the concentration of light-seneitive_



the ability of a resist systemto reproduce the smallest |line pairs,
arranged at an equal distance from one another, and the associ ated gaps of
a: mask used for the exposure, with a high degree of edge steepness of the -
25 i mage in the devel oped exposed gapg. For many techni cal

appl ircations, in particular for the production of sem conductor conponents

in Wcro- electronlcs a, phpt or esi nust, have_a hi gh degr resol.ution
if it isto reﬁ?lgaﬁ'égdeef‘g gﬁﬁl Pﬁ?ﬁﬂ’&sﬁﬂ‘a RLFELEE Iﬂmi@\ﬁ% ﬁ?‘ c}f AW der
of magni tude otolppeyentha dbsso1ytnbnaofe&hstunexpagndxhaﬁisnﬂqegmund _
di nensions in d f f ~@r gt

i nportance in ?ﬁglgéogjhcﬁ)l%%@g?bé%?&ﬂ_ar Sca Q?h?ge%ifé}%%dog ?I'rajbﬁs on
silicon chips 8fRSitAVeafonpounds eanhe n?% ieved mithexn thy At esses

are useds tPﬁ &i mwﬂuriﬁmftm@mquc&bmsm ltf)aﬁan m&s/ bea?ﬁgyemhm

i ncreasin e e he.resis cnl eve cessar

| ant senai t1 vH§RErHeBRAEREE! pomoRRar -to “ne shfkentan pieT B

| i ght - sensi ti vy supérsatwpating the tplh@iqm@tsa.lsés seflutiehuwitinestlightiv gh

enough to prevg é‘{x}sftﬂbésé’& HbbQRg of the unexposed resist regions during the
devel opment. H gh concentrations of gnht- sensitive conpounds can be

achj gved either by di sGepeengrations pilights sensitdiveycomposnd tmdthess

readi | yrgol Ub'ﬁh&t&f‘ésﬁsﬁs bbauelsarrmﬁw dre t@foeéwi-.er ehieSts U rHE ¥h OF by
supersaturati n the hot or esi st sol yti q %vvlth a e%ht- S ns'sth Ve conmpound.

Concentratlons ¥ sBRWEVELe B3GPdbiGanklyngeduce t elf life

of the photoresist solution since, in this case, the
solution tends to be unstable or a precipitation of the
light-sensitive compoﬁnd before or during the use of the

15 photoresist mixture is possible. This problem is referred
to in US-A-4,397,937 and US-A-4,526,856.

The condensation products of 1,2-naphthoquinone-
diazide-4-sulphonic acid and aromatic diols or polyols
are an important group of light-sensitive compounds.

20 ‘Photoresist mixtures which contain these compounds are in
general notable for good light-sensitivity and outstand-
ing contrast when exposed in the middle-UV region. But
here, too, there is the tendency to low solubility and to
solution instability.

25 To improve the solubility, US-A-4,397,937 pro-

U poses using as light-sensitive compound a bisester of a

1-Oxo-z-diazbnaphthalénesulphonic acid and - an

| asymmetrical primary or secondary aliphatic diol which is

a mixture of geometrical isomers and diastereoisomers. As

30 1,2-naphthoquinone-diazide-sulphonic acids, use can be

made both of the -4-sulphonic acids, the =-5-sulphonic

acids and mixtures of -the two in which one hydroxyl group

of the asymmetrical aliphatic diol is esterified with a

1,2-naphthoquinone-5-sulphonic acid, . while the other

35 hydroxyl group is esterified with a 1,2-naphthoquinone-

diazide-4-sﬁlphonlc ‘acid. However, only certain
asymmetrical aliphatic diols are suitable.

In US-A-4,526,856, an attempt is made to avo;d

the problems which occur on increasing the concentration



10 phot oresi st solution which are close to the saturation limt may,
however, significantly reduce the shelf |life of the photoresist solution
since, in this case, the solution tends to be -unstable or a precipitation
of the light-sensitive conpound before orgduring the use of the 15
photoresi st mxture is possible. This probl em Is referred to in

USMAL 4, 397, 937 U 526, §26._Th t duc f

1, 2- napht hoquﬂ“rj‘gﬁzg1 i‘ll@'}ﬁ SNs Wﬁoﬁ%ﬁ’?&n ﬁ ! OEEEE?‘P%%?’S%%)Y‘*BBI yol s
are an i nport aystgmoupst ofthlei qmomxst/emtxtpneadsIn2(bertaJFihoimbxén'gst
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light-sensitivity an I ng con Fhe i
regi on. But hé sokvant unierture eomposed pEycyelopentanene: i oy avalen

sol ut.i o i nst @@dﬂdn\bn325and cyclohexaﬁ%n'erfpréh/& hfie SlpHidid Yalcohol

US- A-4, 397, 937 Qses u I_ght sen5|t|ve conpound a bisester of a
1- oxo- 2- di azof: %&%@im’aéﬁe&‘ an asymmetrical prinmary

or secondary aliphati d‘hﬁ olobjlecth o$ athextpn'eaqxft geoventiicm waenete and

di ast er ol sOMBhdpc® 30 11gnt-AeRRRIGRIIANEES! R ﬁp%&@heﬂes fehdls, use

can be made b honi ¢ aci honi ¢ acl s and

mi Xtures of t FOlufdom RFARSTEARS ARl ory| igpsopeds shiedfaifirteven at

al i phatloc di olfaiig] treiqﬁledn&eﬁhratitoﬁsnaﬁhtﬁmmmw-éemmlaomaCI d,
while the other £ gﬁ grou(i)l is,esterified w + th

1, 2- napht hoqu®® W& H?PEeeﬁ LB bhBe; ¢isadyqntage ?—loWE\F a 1°5‘nF9 Bertain
asymetrical alchilesabledldbhtasensitivbtye. The [lJSghtAeséﬁé,laiﬁe mixtarenpt is

made 1o avoi d {3 Hal GRS ¥R 5 8C U HQYneRCT E8REPEsE "GP "G 1 SAGLEN
~ induction time, provided it is treated with a developer
15 which is free of metal ions. '
| According to the invention, a light-sensitive
mixture is proposed which contains a binder, which is
insoluble in _aqueoué systems and soluble or at l_eaSt
swellable in aqueous-alkaline and organic solvents, and
.20 also a light-sensitive compound, characterised in that
the light-sensitive compound is a condensation product of
a phenolic compound of the formula I

_ . | - | _
. ’ Y - )
in which

25 R is hydrogen, -X-R, or

R, is hydrogen, é.n OH group, halogen or a lower alkyl
'group, at least two and at most six R, groups being



of the light-sensitive conpounds by altering the solvent systemof the
- photoresist mxtures. In certain mxing ratios-which are to be adhered to
preci sely, the use of a solvent m xture conposed of cycl opentanone, or
cyclo- 5 pent anone and cycl ohexanone, sand an al i phatic al cohol results
i n _good sol ution behaviour. The object of “the present invention was to
propése a |light-sensitive nmixture which has excellent solution properties
and an inproved shePE grpupsven at 10 fairly high concentrations of the
l'i ght - sensi tivg. comigpaugdcwhbhayt -exhi bgting di sadvantages in relation to
the achievable |light sensitivity. The light-sensitive mxture furthernore
exhi bits a higher contrastgandpa | onger indyction tinme progded it is
treated with a devel gper 1! i ich is dr met al% i ons.! Ac ing to
the invention, a |iT fge%é'i’t Tg"e(-\e%:? U e TSl oPplaca Witeh '&69?@%9{23715’
bi nder, which is insolublg in aqueous systens and soluble or at |east"
swel | abl e i n aqueous-al kati ne and organi ¢ solvents, and 20 al so a
light-sensitive conpedig-C-réEdheri s 2 i t hat opheCHi§htHsensitive
conmpound is a condemsa&ion rodyct of a phenolic conpound of the formula I
ain which2s™n i?rhgd?B en, [err] or [err] is hydrogen, an OH
graup, hal ogenRpr aikohpdragéyl ograugybstitwbsd érmurmsubsiitwssd sadkylerr]

groups bei ng H dEOUPY1 group,
or of the formula II

- Yl.
_ (1II)

(=

Rc N \)

in which
10 R, is hydrogen or
o -

_ Re

o/ and
' R, is hydrogen or an OH group, at least two R, groups
being OH groups,
or of the formula III

| ox
: . #O | ox
15 - \l/\’/ . . '
2 '

in which .
- Ry is hydrogen or a substituted or unsubstituted alkyl



X is a GCbond, -O, -S, [err] n Is 1 or 2 and 5 Rb S
hydr ogen or a substituted or unsubstituted al kyl or aryl group, or of the

formula Il [err] in which 10 [err] - is hydrogen or [err] and [err] is -
hydrogen or an OH group, at |east two [errg groups being OH groups, or of
the formula Il [err] in which R2 I s hydrogen or a substituted or
unswHstituted al Kyl or _aryl group, with a mxture of a

1, 2- napht hoqui none- BFa2r¥d- 9¥QUP+ phonic acid chloride (diazo compound) and
an-organi ¢ aci @ibhl idlemaktulte f&f mal a1 )2tk hthoqu:.none-d:.az:l.déNd?BSul-

(I'V) in which LS err ’[ré%r bein ahal and 10 s a
substituted orPURSEBsE T“at‘lé]bf?f éﬂ“' %°§‘P6’H]5‘ ﬁngdﬂﬁ‘t?’iﬁ?n’a%&ﬁ’tﬂ ng to
t-he i nvention, halpdecegsther formullai BY a recording material is proposed, in
whi ch a swtabl e support is coated with a photoresi st

5 W-R, ' (IV)

in which
0

W is -C-V or -SOz-V; V being a halogen, and
10 R, is a substituted or unsubstituted alkyl or aryl
group. )

In addition, according to the invention, a
process for producing a recording material is proposed,
in which a suitable support is coated with a photoresist

15 mixture essentially composed of a binder and a light-
sensitive compound of the type described above, the
coated support is imagewise exposed by means of UV
radiation, .and finally, the exposed layer parts are

- removed from the support with an aqueous-alkaline devel-
20 oper. _ |
' According to the invention, the precipitation of
the light-sensitive compounds and the instability and
| short shelf life of photoresist solutions associated

./ | therewith is counteracted as a result of the fact that a

25 mixed ester of phenolic compounds with 1,2-naphtho-
quinone~diazide-5-sulphonic acid and an organic acid
which is not sensitive to light are used. When these
mixed esters of diazo compound and organic acid are used
with an alkali-soluble binder, the service life and shelf

30 life of the mixtures increase, the light-sensitivity and
the development contrast not being reduced in comparison
with other light-sensitive mixtures which only contain
esters of the diazo compound.

In addition, the photoresists according to the

35 invention have a higher development contrast than known
systems and exhibit longer "induction times" when



15 m xture essentially conposed of a binder and a light- sensitive
conpound of the type described above, the coated support is inagew se
exposed by nmeans of UV radiation, and finally, the exposed | ayer parts are
removed fromthe support with an aqueous-al kaline devel - 20 oper.
According to the invention, the precipitation of the Iight-sensitive
coﬁm}unds and the instabiljity and short shelf_ |ife of photoresist solutions
associ at ed t hef@¥PLAPRS it cr adeveloper realntion whichads t faeey of

m xed ester OhnePAENLbHS. corrpounds with 1,2-naphtho-

qui none-di azi de- 5-sul i.d _and .an ani c d which,is_n t S80S tive
fo 11ght are used.  WheRBPnddanHeRRRiehaRs S AF STt angoordii ¢
acid are used iu'lvhnhiaoal kare- sobtainedi noer , condensatiare Iofe[dmncs'llrmf 30
life of ghe m xiy Sﬁn chgiﬁeatﬂfx{ﬁﬂgt %e'?ﬁ-let'%iié’? aBﬁm{:Qﬁnée‘éﬁx'dOpﬂ?”t

contrast™ not bern uced in corrparl son Wit t-sensitive
m xtures whi choﬁﬁii?l'éo?ﬁh‘ﬂﬁl de s The moadag &'EGJ-@oﬁﬁo@hﬂzm‘?Pmlﬂd?P t he

photoresists agggafisgacdd Mabiie ini uentmeﬁ:qwem beeheendavel opient

devel oped w t i3 ey ar AT At PFVRRRCIE TS PPde T et 3P (RRREIOHEAE

Co%genzenlsi)hi Vibetwepnuids sandr dsbg mﬁacxlct rm;amphe\,ﬁnl mnmale.e o]EEtha,l 31341-&21;/1-

corrpoun%llt5 and a yggsggiaéﬁggpaeﬂgﬁgggfg %ogr%%g?&rl até}()t%f %I alé%?%lgfrr%o nd to
organic acid hhl-&dmmlnof hblag o taompaund ande a6 1me1 apf| methanesulphonyl

| chloride. The light-sensitive compound obtained comprises

units of the formula

15  in which R;, R, and R; may, independently of one another,
each be a 1,2-naphthoquinone-diazide~4-sulphonyloxy group
(diazo compound) or a methanesulphonyloxy group.
According to the invention, 1light-sensitive
compounds are proposed which are obtained by condensation
20 of phenolic compounds with mixtures of diazo compound and
~ organic acid halides. The diazo component and the acid
W, halide component of the mixture can be condensed simul-
taneously or consecutively with the phenolic compound.
The mixture of diazo compound and organic acid
25 halide reacts with the phenolic compounds preferably in
stoichiometric ratios. However, the phenolic compounds do
not have to be completely esterified; less than stoichio-
metric quantities of diazo compound and organic acid
halide can also be reacted with the phenolic compounds.
30 The total quantity of the mixture of diazo
cémpound and organic acid halide reacted with the
phenolic compounds should be so dimensioned that a
light-sensitive compound is obtained which ensures an
adequate solubility of the 1ight-sénsitive mixture in
35  alkaline media after the exposure.



19:1, preferably between 2:3 and 19:1, in particular between 7:8 and 9:1.
For exanple, 1 nol of 2,3,4-tri- 10 hydr oxybenzophenone is condensed
wth a mxture of 1.4 nol of diazo conmpound and 1.6 nol of _
met hanesul phonyl chl oride. The Iight-sen§iéLye conpound obt ai ned conpri ses
uniits, of the fornmula [err] 15 in which"Rl, R2 and R3 may, independently
of ‘erle anot her, each be a 1, 2- napht hoqui none-di azi de- 4- sul phonyl oxy group
(di azo conpound) or TRen@Rhenflds (FRmRewde gvbiph Areomtiitgble ifar the
invention, |igbbndensativh CRiPRUNIfe ane xRUSBOSEE WS aEBmBBhALNCLhPY
condensation 2Q g n'gfa8E3$ﬁlic conmpounds w t.h H%rt res 3f ﬁlazo conpound
and organi ¢ aclaoRarrdastaThal 48 FOTERTRNA (o Hhe fermalgent) y BT L MFonent
of the nixturel&®h BesecsAbedsbelowsul - taneously or consecutively with the
phenol i csconpogpd. The m xture of diazo conpound and organic acid 25

hal i de reacts wth the phenolic conpoungs preferably in stoichionetric

rati os. However, the phenolic conpounds’ a@o not have to be conpletely
esterified; less than stoichio- nmefric &uantities of diazo conpound and
organi c acid halide can al so be regde{gdzwmth the phenolic conpounds. 30
The total quantity of the mxture 11 0 _c@npound and organic acid
hakide reacted with the phenolic co -aL:LE sholll d be so di nensioned that a
i ght-sensitive conmpound is obtaing Ch ensures an adequate solufjlity
of the light-sensitive mxture in 3 ! al kaline nedia after the eXposure.

The phenoli.c conpounds which are suitatﬁae for the

L in which
=’ ]
R 1is hydrogen, -X-R, or
_ _ R,
. .
- 2
. a
— x
| Ra
-
Sa
R, is hydrogen, an OH group, halogen, in particular
10 chlorine or bromine, or a lower alkyl group
preferably containing 1 to 4 carbon atoms,
particularly preferably hydrogen and OH groups,
W/ at least two and at most six R, groups being OH
groups,
15 X is a C-C bond, -0-, -S-,
o) o) o

0o o
“H | n ' i M
=802, =C~, =C={CHa)p~, -Gi-C-(CGi)pn-, ~C-0O-, =-C-O-(C¥r)p~,

(0]
" : l
~CHy=C-0~(Q)n=s =(CHg)j- OF Gi3~C~d3, preferably —t-,
n is 1 or 2 and | ! '

(&)

. R, is hydrogen or a substituted or unsubstituted

20 alkyl or aryl group, the alkyl group preferably
' having 1 to 20, in particular 1 to 12, carbon

atoms, the aryl group preferably being a phenyl



condensation wth the m xture of diazo conpound and organi c acid halide

correspond to the fornmulae 1), I1) or I11) described below 5 1) [err]
in which Ris hydrogen, [err] or [err] [err] is hydrogen, an OH group,
hal ogen, in particular 10 chlgine or bromne, or a lower

al kyl, group preferably containing 1 to 4 carbon atons, particularly
pre¥érably hydrogen and_ OH %r(%_ﬂpsl at |least two and at nost six [err]
groups bei ng OH groups©®¥1aphthyl gxoupsagdcthe,gkkyl oor agyl [g¥oypn s
1 or 2 and [err] is hyHawieg cas asabbstithehed Wptiwsdity t ubgar2Qikyl

al kyl or aryl group, t yl NI efergbl y, havi [ tp 20, in
particular 1 to 12, ca?ggﬁbgt ocng%elmgy? _(}r%u 5% bRyOB&r ng WSFheny!
-9- or naphthyl group 8h¥OXKe9uPRPE seniagniggodptivadi mEarkoos Witns want S

optionalsy |ower al kyl hglegen £€6ms| Ninpatticut lfg@@f | koxy
groups containing 1 to grb I r%aS e aﬁﬁ?grfﬁ%%éﬂ a clllrf‘s’., I n

4 n_at ons ) i
particul ar chlorine orpﬁrgﬁf'ﬁg‘j‘r&ﬁrﬁ“f ed, 1% apcunsbsti tirted phenvl ut ed

phenyl group; group;
- II)
N , =2 .
- /\/Q
/\‘ - ”'\ R II
Rc | W ) ( !
~ 10 in which

R, is hydrogen or

aa\®

I
RF

and
R, is hydrogen or an OH group, at least two R, groups
being OH groups; or
W 15 III) — . —

(III)

[ (V]
o=0n0

in which _
R, is hydrogen or a substituted or unsubstituted
alkyl or aryl group, the alkyl group preferably
20 having 1 to 20 carbon atoms, being capable of"
C being straight or branched and optionally having
halogen atoms or lower alkoxy groups containing



1) [err] 10 in which [err] is hydrogen or [err] and [err] is
hydr ogen or an OH group, at least two [err] groups being OH groups; or 15
[11) O in which R2 is hydrogen or a substituted or unsubstituted al kyl or
aryl group, the alkyl group preferably 201 having 1 to 20
carbon atons, being capable of being stra|8ht or branched and optionally
haw_ig halogen atons or | ower al koxy groups containing - 10 - 1to 4
carbon atons as substitluebos# tderhony|atpnsipagr subsdittpents;1 the 18r¥ar bon

atons, preferably belq% Qﬁ%ﬁb?éblya”ﬁasOpi'QQﬁlhh h@gkggnlo&egmglkyl
or alkoxy groups cont aini Ei) carbon a “éons or, k g
zahly c RRiRg i FRONRRHBRA whPehippail

atons as sub- stituent $r9q
aryl group, in particulrvithdNwdr @1kl o&felkb&fyegﬁ:edpsTbenﬁhéndlhgcl

corpounds oz i1, 10 e LI g Lk, PLELBLGR) il s aiene
stituents. In this connection, compounds in which '
R, is an aryl group, in particular a phenyl group,
_ are preferred.
_-iﬁj The phenolic compounds according to the formula
10 (I) preferably include:
Benzene compounds carrying hydroxyl groups, such as, for
example, '
1,2-dihydroxybenzene,
1,3-dihydroxybenzene,
15 1,4~dihydroxybenzene,
1,2,3-trihydroxybenzene,
1,2,4-trihydroxybenzene,
1,3,5-trihydroxybenzene;
Dihydroxybenzophenones, such as, for example,
20 2,2’-dihydroxybenzophenone,
2,3’~-dihydroxybenzophenone,
2,4-dihydroxybenzophenone,
2,4’-dihydroxybenzophenone,
2,5-dihydroxybenzophenone,
_ 25 -3,3’~-dihydroxybenzophenone,
W, ' 4,4’-dihydroxybenzophenone;
Trihydroxybenzophenones, such as, for example,
,2,2’,6-trihydrobeenzophenone,
2,3,4-trihydroxybenzophenone,

30 2,4,4’étrihydroxybenzophenone,
2,4,6-trihydroxybenzophenone,
2,4,5-trihydroxybenzophenone;

Tetrahydroxybenzophenones, such as, for example,
2,2’,3,4-tetrahydroxybenzophenone,

35 2,2',4,4'-tetrahydroxybenzophenone,
2,2’,4,6’-tetrahydroxybenzophenone,
2,2’,5,6'-tetrahydroxybenzophenone,
2,3’,4,4{-tetrahydroxyben20phenone,
2,3’,4,6-tetrahydrdxybenzophenone,



1, 2-di hydr oxybenzene, 1, 3-di hydroxybenzene, 15 1, 4- di hydr oxybenzene,
1,2,3-tri hydroxybenzene, 1,2,4-trihydroxybenzene, 1,3,5-trihydroxybenzene;
Di hydr oxybenzophenones, such as, for exanple, 20

2, 2' -di hydr oxybenzophenone, 2, 3'-di hydrexyfierzophenone,
2,§;gihydroxybenzophenone, 2, 4' - di hydr oxybenzophenone,

2, I hydr oxybgnzophenal ' - di hydr oxybenzophenone,
4,4'-dihydroxygéﬁigpHgﬁg%%f%$wpﬁ§g§g%?§ghgéﬁﬁg dnes, such as, for exanple,
2, 2", 6-tri hydr xpedzddirdetrahydroxybenizioplenopesnzophenone, 30

2,4,4" -tri hydr peplanhyasqdenzophendnles;hydr oxybenzophenone,
2,4,5-trihydro§ybenz%&hen ne; Tétrahydr oxybenzophenones, such as, for
exanpl e, 2,2', FeXahydroxy fone, 35

2,2, 4, 45-t et r Dihgdroxyen zoph it drbxdyphlary I t£X Ky VKB tonds) Zopdienas

'2,2",5,6"-tetr d% gggophenone, 2,3 ,4,4 -tetrahydroxybenzophenone,
2,3, 4,6-tetrahydr oxybenzdphenone, 2,4,4'" ,6-tetrahydroxybenzophenone,

3,3, 4, 4' -t et r hagdddbydeoxyphenylealkyl ketones,
2,5-dihydroxyphenyl alkyl ketones,

kg 3,4-dihydroxyphenyl alkyl ketones,

10 3,5-dihydroxyphenyl alkyl ketones,
2,3,4-trihydroxyphenyl alkyl ketones,
3,4,5-trihydroxyphenyl alkyl ketones,
2,4,6-trihydroxyphenyl alkyl ketones,
alkyl groups containing 1 to 12 carbon atoms which are

15 optionally branched preferably being used, such as, for

' example, methyl, ethyl, butyl, n-hexyl, heptyl, decyl,
dodecyl;

Dihydroxyphenyl arylalkyl ketones;
Trihydroxyphenyl arylalkyl ketones;

20 Dihydroxydiphenyls;

Trihydroxydiphenyls, such as, for example,
2,2’ ,4-trihydroxydiphenyl;
Tetrahydroxydiphenyls, such as, for example,
2,2,4,4’-tetrahydroxydiphenyl;

25 Dihydroxydiphenyl ethers;

L;‘ Dihydroxydibenéyl ethers;

Dihydroxydiphenylalkanes, preferably having lower
alkylene chains, such as, for example, methylene,
ethylene, propylene; . '

30 Dihydroxybenzoic acid;
Trihydroxybenzoic acids;
Alkyl dihydroxy- and trihydroxybenzoates, the alkyl group
preferably'having 1 to 12 carbon atoms, in particular 1
to 8 carbon atoms, such as, for example,

35 n-butyl 2,4-, 2,5-, 3,4- and 3,5-dihydroxybenzoate,
2,4,4-trimethylpentyl 2,4-dihydroxybenzoate;
Phenyl dihydroxy- and trihydroxybenzoates;
Dihydroxy-, trihydroxy- and  tetrahydroxydiphenyl
sulphides, such as, for example, 4,4‘/-dihydroxydiphenyl



ﬁentahydroxybenzophenones; Hexahydr oxybenzophenones; 5 Di hydr oxy-
tri hydroxyphenyl al kyl ketones, such as, for exanple, 2,4-dihydroxyphe

al kyl ket ones,

ket ones,
al kyl, ketones
2, &6-tri hydr
carbon at ons
such as,
dodecyl ;
ket ones;
exanpl e,

exanmpl e,5 2, 2" 24,3, 441&1@‘%

10

2, 5-di hydr oxyphenyl al kyl ketomnes, 3, 4-di hydroxyphenyl
3, 5-di hydr oxyphenyl al kyl1Xketones, 2,3,4-trihydroxyphe
3,4,5-tri hydroxyphenyl al kyl ketones.,

Q , al kyl ketones, al kyl groups containing 1 to 12
B

e’ 15 optlonally branched preferably being use

for dxdhydroxydiphenyktsndphanesi , n- hexyl heptyl, decyl,

Dl hycﬁ hydroxyglhalhglr#%d%%%n Xy thﬁﬁéﬂééyl P&%’

2 2'

ag« (g R $Menyl Tetrahydroxydlphenyls such as, fo
feHnaptithyl Katwuloxydi phenyl ethe

D hydroxydlben e dr.oxydi phenyl al kanes, preferably hav
%%tﬁﬁl Eiai'chéﬂy d.

| ower alkylene

30

Di hyl:heaxybepgundsamﬁ thei fodmudebe(Zpi dnacwhitch Alaty

di hydroxy- andléa{éﬁygﬁgxhbepz,gg ©3s ti‘ehéﬁgﬁéng%%ﬁ er‘?ri‘mv rh%‘i'kgﬁi

12 carbon atonms, In I 8u

propyl ene;
- 10

g
15
20
25

)
30
35

car atons, such or

group lnclude, for examp e,
2,4-dihydroxy-3,5-dibromobenzophenone,
5~bromo~2,4-dihydroxybenzoic acid and its esters,
2,4;2’,4’-tetrahydroxy-3,5,3',5'-tetrabromodiphenyl,
4,4’'-dihydroxy-2,2’~dimethyl~5,5/~-di-tert-butyldiphenyl,
4,4’-dihydroxy-2,2‘-dimethyl-5,5/~-di~-tert~butyldiphenyl
sulphide, 2,4,27,4’-tetrahydroxy-3,5,3" 5’-tetrabromod1-
phenyl sulphone and similar compounds.

The benzophenones containing hydroxyl groups, in
particular the trihydroxybenzophenones, are preferably
used as phenolic compounds of the formula (I). |

The phenolic compounds of the formula (II)
preferably include the following compounds:
Dihydroxynaphthalenes, such as, for example,
1,2-dihydroxynaphthalene,
1,4-dihydroxynaphthalene,
1,5~dihydroxynaphthalene,
1,6-dihydroxynaphthalene,
1,7-dihydroxynéphtha1ene,
1,8-dihydroxynaphthalene,
2,3-dihydroxynaphthalene,
2,6~-dihydroxynaphthalene,
2,7-dihydroxynaphthalene;

Dihydroxydinaphthylmethanes, such as, for example,
2,2/-dihydroxydinaphthylmethane etc.

The dihydroxynaphthalenes are preferably used. In this
connection, the hydroxyl groups may be located either on
one ring or on both rings of the naphthalene molecule.
o The phenolic compounds of the formula (III)
preferably include the following compounds s |
bis(3-benzoyl-4,5,6~trihydroxyphenyl )methane,

and

nyl
al kyl

nyl

d,

r
rs;
I ng

for exanple, nethylene, ethylene,

I
1to



35 n-butyl 2,4-, 2,5-, 3,4- and 3, 5-di hydroxybenzoat e,
2,4,4-trimethyl pentyl 2,4-di hydroxybenzoate; Phenyl dihydroxy- and

tri hydroxybenzoat es; D hydroxy-, tri hydroxy- and
t et rahydr oxydi phenyl sul phi des, such as_ r_exanpl e,
4, 4' - di hydr oxydi phenyl - 12 - sul phi de; ™ Di hydr oxydi phenyl sul phones;

D Hydr oxy- and_trihydroxy Rhené napht hyl ketones, such as, for exanple, 5
2,3, 4-tri hydr oR}hénsretyiafn hﬁrtzéhmd§°xpregyhimatheaﬁpounds The

conpounds of t Besf gngybglbhylha,sbschrahyaeaiy BEﬁii?ﬁéihQﬁévp is a hal ogen

t |
g,zvhﬁaygrogye !gx Yok Shgngﬁé érBFxggeﬁyl BeEYaPr8xybenzoi ¢ acid

and its estersbLQ(Z-BExanbyﬂeﬁnahﬁdtnxhyaerﬁphéhyl¢meahanepd|phenyl
4, 4" - di hydr oxy 245 dihydroxy-2,
o -dune?hy|-5b£§?3 géﬁﬁéﬂx&% 43 ﬁiﬁﬁ?aggkybﬂéﬂgfgﬁéghéné

2,4,2", 4'-tetrhh§636§9°QnQYé S térgﬁbhﬁﬁﬁﬁﬁypbﬁ33§Dm§Eh®ﬂ9néndnd simlar
conpounds Theppgpaopbeaaeesane9nt-ai, 5i agtbiﬂyexakyﬁneﬁ 3)méBhaAeti cul ar the

trlhydroxybenzophenoneéh ar e refer %#U%F g b? ggggou$%$nﬁg t he

formula (1).
(1')_Jpreferabl prepara dehée hm.kedil es\tegs cmrpmalulﬂ:ltsiorbl thy delox yindririd et thies |,

such asjgfor exgipbfie-3-calbl¥fy2¥Y "3RIGPPAERS: correspond to  the

formula IV

in which

0
15 ' ' . .
W is -C-V or -S0,~V, V being halogen, in particular -

chlorine or bromine, and
R; is a substituted or unsubstituted alkyl or aryl
group; in this connection, the alkyl groups
20 preferably have 1 to 20 carbon atoms, are
straight-chain or branched-chain and optionally
have halogen atoms, in particular bromine or
chlorine, or lower alkoxy groups containing 1 to
_ 4 carbon atoms as substituents; the aryl groups
-/ 25 : preferably have 6 to 10 carbon atoms, are
' preferably mononuclear and optionally have lower
alkyl or alkoxy groups contéining 1 to 4 carbon
atoms or halbgeh atoms, preferably bromine or
chlorine, as substituents; phenyl groups are
30 - - preferred; very particularly preferred are alkyl
' groups, in partlcular lower alkyl groups contain-

ing 1 to 6 carbon atoms.
- The organic acld halides of the above formula

include, for example,
35 Alkylsulphonyl halides,.such as, for example
- methanesulphonyl chloride,
_ethanesﬁlphonyl choride,



1, 4- di hydr oxynapht hal ene, 25 1, 5- di hydr oxynapht hal ene,

1, 6-di hydr oxynapht hal ene, 1, 7-di hydroxynaphthal ene,

1, 8-di hydr oxynapht hal ene, 2, 3-di hydr oxynapht hal ene, 30

2, 6-di hydr oxynapht hal ene, 2, 7-di hydr oxyragiat kal ene;

Di hydroxydlnaphthylnethanes such as, for exanple,

2, Z»Jdlhydroxydlna ht t ha .The di hydroxynapht hal enes are
preferably used é% ?ﬁ/igh? §¥3é§#§ﬁﬁ§lbn t he hydroxyl groups may be
| ocat ed eit her nnbuh&nelsgﬁphonyitnhlorndqys of the napht hal ene nol ecul e.
The phenolic c J) preferably include the

fol |l ow ng conpoun s é%%?i?#g. #Hiékéiétrlhydroxyphenyl)nethane -
- bi s(3-acetyl AEYL Yiheis, for example,

bi s(3- pr @i Onylbéhferfe terul(}mbr@wnhﬂmﬂ:)d&,t hane,

bi s(3-butyryl - qggrlh 3€r¥§ﬁ#§§F

bi s( 3- hexanoyl ﬁ%ﬁ B d 5

bi s( 3- hept anoyIAcyls halt:rdéql.drmqlpm}ylﬂomtdmle,

bi s(3- decanoyl %%i}tg phenyl)nethane and
bi s( 3- octadecano tr| droxyphenyl)nethane The organic acid

hal{j des whi ch e the m xed esters in addition to the
1, 2-"naphigho- 1Qalerdy1runrbﬁidauphonyl - chl ori des, correspond to

the formila 'VQQH§%y1 chloride, (V)

benzoyl bromide,
- naphthoyl chloride.
~ ' : Preferred are lower alkylsulphonyl halides and

15 lower alkylacyl halides containing 1 to 6 carbon atoms,
‘and benzenesulphonyl halides and benzoyl halides. The
acid halides may optionally be substituted.

The light-sensitive mixtures according to the
invention, in particular photoresists, are prepared by

- 20 mixing the light-sensitive compounds with alkali-soluble
resins, solvents and, optionally, further additives.

~ Suitable alkali-soluble resins are, for example, novolaks
and polyvinylphenols.
Alkali-soluble novolaks which can be used for the

25 preparation of light-sensitive mixtures are known. A

&;J- ‘process for producing these novolaks is described in
"Chemistry and Application of Phenolic Resins", by
A. Knop and W. Scheib, Springer Verlag, New York, 1979,
Chapter 4. : -

30 To prepare the llght-senSLtlve mixtures according
to the invention, the novolak or the polyvinylphenol and
the light-sensitive compound are dissolved in a solvent.
Solvents suitable for this purpose are, for example
glycol 'ethers such as, for example, ethylene glycol

35 monomethyl ether and ethylene glycol monocethyl ether or,
alternatively, their acetates such as propylene glycol
methyl ether acetate; esters such as, for example, ethyl
acetate and butyi acétate; ketones such as, for example,
methyl ethyl ketone, cyclopentanone and cyclohexanope,



ih which 15 W is [err] or [err] V being halogen, in particular chlorine or

brom ne,
this connection, the al kyl groups 20

car bon

at ons,

~hal;ogen at ons,
contdining 1t

preferably ha

and R3 is a substituted or unsubstituted al kyl or aryl group;
preferably have 1 to

in

are straight-chain or brapshed-chain and optionally have
in particular bromne or chlorine, or |ower alkoxy groups

Jo8 gEcHAtY HhsiRathi dU8R s, do R or e 458 and

20
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such as, for eééHﬁhﬁg the support with the photoresist mixture.
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Before application to a layer support, additives
such as, for example, colorants, dyes, flow agents,
plasticisers, adhesion promoters, development
accelerators and surfactants, for example nonionic
surfactants, may also be added to the light-sensitive
mixture according to the invention. _

In a preferred embodiment, the content of solid
constituents of the light-sensitive mixture is about 15
to 99% by weight for the novolak or the polyvinylphenol,
and about 1 to 85% by weight for the light-sensitive
compound. In particular, the mixture contains the binder
in a proportion of about 50 to 97% by weight, and very
particularly preferably, of about 65 to 93% by weight,
relative to the weight of the solid constituents. The
proportion of light-sensitive compound is, in particular,
about 3 to 50% by weight and, very particularly
preferably, about 7 to 35% by weight, relative to the
weight of the solid constituents of the mixture. To
prepare the light-sensitive mixture, the binder and and
[sic] the light-sensitive compound are mixed with the
solvent in such a way that the solvent is present in a
proportion of about 40 to 90% by weight, preferably of

about 60 to 85% by weight, and in particular of about

65 to 80% by weight, relative in all cases to the weight
of the entire mixture.

Dyes which may be used as additives for the
photoresist mixtures according to the invention are, for
example methyl violet 2B (C.I. 42 535), crystal violet
(C.I. 42 555), malachite green (C.I. 42 000), Victoria
blue B (C.I. 44 045) and neutral red (C.I. 50 040). These
dyes are added in a quantity of 1 to 10% by weight,

chl ofPEPOngDdscandsthehewaporatbondeatey of stihehsvlvent | aftaes,

y preferred are al kyl
oRR8fn-oRng 1ntey catdpponthe ons.



5 benzene sul phonyl chloride, naphthal enesul phonyl chlorides; Acyl
hal i des, such as, for exanple, acetyl chloride, butanoyl chloride, 10
val eroyl chloride, benzoyl. chloride, benzoyl brom de, naphthoyl chloride.
Preferred are | ower al kyl sul phonyl halideggnd 15 - | ower al kyl acyl
hal;i des containing 1 to 6 carbon atons, and benzenesulphonyl halides and

beﬁzdyl hal i des. .The, aC| des tlonally ub titute
li ght-sensitiveSh JU“FeES %l ﬁgg%n?ﬁ P'ﬁ SEL t?"t‘ﬂl it ﬁt’
photoresi sts, aensgirtspes edoinyoﬁﬁd. Thie >dyng aadn.tn.géé Fedudce Viche obpeknds

wi th al kali-solgdh] so‘%é[’)ﬁeﬂ#]s,o‘f sg_ }ﬁﬁ'&t Sfi‘&q £I5, t'%&;ﬁ: ka&-ﬁrt@ﬁ rgggkgl Ves.

Sui tabl e al kal i - esins a f or “exanpl e
pol yvi nyl phenoleentaribyte sk (N dmprostedk regalattiom be used for the 25

preparatison of |ight-sensdy iagents<mdyebetiBedNPia fudHOOSS Df Wp REOERCT NY
t hese novol aks i s des rlbed in "Chen1s y ang Appllcatlon of _Phénolic
Resi ns", by A qﬁuﬂ?%ﬁh* Hﬁb edy welightyefk bindey anrdapt er

4. 30 llgﬁh}qunﬂxﬂrvéf&bﬂpqﬁﬁdsen5|tlve m Xt ures accordlng to t he
invention, the novolakég tgiéx)yvi %%fhenol and_t he Ilght sensi ti '
conpound are di ssol ved Ao TERTE® sui #8Br e 1 5PTt hi S*BUP 8Se
ar & _for exanplteigt (cethlateethylighosphatfey ekeaplie, acidy| dieampbhom, 35
m)”om?”])d et hey ol@@}d?ﬁyérf‘é'e %&E%i EFQQﬁEhy'ph%%% YesiHd €A BIRGY:
their acetates su propyl ene gl'y
resins, whlch can be added in proportions of 1 to 10% by
weight, relative to the combined weight of binder and
light-sensitive compound. The plasticiser additives
improve the coating properties of the mixture and make
15 possible the application in a smooth and uniformly thick
layer to the layer support.
Suitable adhesion promoters for improving the
adhesion of the mixture to the support are, for example,
=(3,4-epoxycyclohexyl)ethyltrimethoxysilane, p-methyl-
20 disilanemethyl methacrylate, vinyltrichlorosilane and
y-aminopropyltriethoxysilane, in a proportion of up to 4%
by weight, relative to the combined weight of binder and
light-sensitive compound.
As development accelerators, for example, picric
25 acid, nicotinic acid or nitrocinnamic acid may be added
W in a proportion of up to 20% by weight, relative to the
combined weight of binder and light-sensitive compound.
These accelerators have the effect that the solubility of
the light-sensitive layer increases both in the exposed
30 and in the unexposed regions. They are therefore used in
those applications in which the development rate is of
primary importance. While the exposed regions of the
photoresist layer are dissolved more rapidly by the
developer as a result of the addition of accelerators,
35 the development accelerators at the same time bring
about, however, a greater loss of photoresist layer from
the unexposed regions, with the result that a certain
degree of contrast is possibiy lost.
As nonionic surfactants, for example, nonyl-



met hyl ether acetate; esters such as, for exanple, ethyl acetate and butyl
acetate; ketones such as, for exanple, nethyl ethyl ketone, cycl opentanone
and cycl ohexanone, - 15 - and aronmatic hydrocarbons such as, for
exanpl e, toluene and xylene. M xtures &f lt7hese sol vents may al so be used.
The precise choice of the solvent or solvent mxture depends in the

i nthVi dual ca | - rticula tLn ocess, the
desired | ayer i%e?l&xr#ésgsﬁ;(t%eﬂ yg'reﬁer?}é(ﬁ?&#gﬂs, ot %igﬁgﬁBf‘Y???ff‘ch‘ eP%e

i ndi vi dual co@thanaly tardediponyipbanoaypody (ehbyieneony)ethanodoat i ng
the SU?porng\/j[d_éh tﬁﬁoﬂmrﬁkﬁt ﬂd%d&‘ﬁorﬁeélfr%pﬁpﬂlk' Qét%'t Q*Sytgeﬂghﬁyﬂ
support, additives ., ch as, ,for exanple, "_colorants, es ow
agents, plasti*& e toagzﬂﬁsiﬁwlnﬁéow&, of gé?@?ﬁprﬁs’?ﬂ iﬂ:ﬂbf’érat ors
and suisf act amensitfime compydmi. noni oni c surfactants, may al so be ‘added to

the light-sensitive myd e g "CO{:gi Nohd oiéggn£9¥ﬁnt iaonlié?t- ensitive 'N 2
preferred enbodi nent, e content of solid constifuents tﬁe. )
| i ght - sensi ti veaandinge matgrdal 1Est ofwobheymore gmrdpnseadhewhded alksor t he

pol yvi nyl phen@lgsetd AN chrigdsedd BE Weh@ht 15ghtlBenkighieSensktu¥e
~conpound. In particular,” the mxture contains the binder 20 In a
praportion of ARSGRibss APoye ARt ReiSEPPOTInd aRe ¢ PEPCPESEI APFyPEPEREFabI v,

of aboQ®d 65 tdnP% PhorurE¥ist StRincid tusilnie R Hecordinke nedlerdal :
constituents. The pro rtlo.nhcg/_ll ht-.sensitive conpound is,.in pgrtlcul ar,
about 3 to 50% by wei g€ Zrkd eﬁ'e)fg%'arr’t‘fecﬂja’?trveﬁc n be, aPRILEEy EaBout 7
to 35% by wei gluppard dy wené cof hethe processes standard in photoresist
technique, such as immersion, spraying and spinning-on.
In the case of spinning-on, for example, the percentage
15 of solids in the resist solution can be adjusted so that
a coating is produced in the desired thickness depending
on the spinning device used in the individual case and on
the period of time scheduled for the spinning-on opera-
tion. Examples of suitable support materials are:

N

20 silicon, aluminium or polymeric resins, silicon dioxide,
doped silicon dioxide, silicon nitride, tantalum, copper,
polycrystalline silicon (polysilicon), ceramic and
aluminium/copper alloys.

-The light-sensitive mixtures prepafed according

25 - to the process described are suitable, in particular for
application to silicon wafers which carry a layer of
thermally grown silicon dioxide such as those used in the
.production of microprocessors and other semiconductor
components used in microelectronics. An aluminium wafer

30 having an aluminium oxide laYer can also be used. The
support may also be composed of various polymeric resins,
in particular of transparent polymers such as, for
.example, polyesters. | _

~ After the light-sensitive mixture has been

35 applied to the 1ayer support, the support is subjected to
pre-drying at 80 to 105°C. This heat treatment is
continued until the solvent is essentially completely
evaporated and a thin layer of about 1 uym is left behind
on the layer support.



wei ght of the solid constituents of the mxture. To prepare the

| ight-sensitive mxture, the binder and and [sic] the |ight-sensitive
conmpound are m xed with the solvent in such a way that the solvent is -
present in a 30 proportion of about 4? to 90% by wei ght, preferably of
about. 60 to 85% by weight, and in particu gr of about 65 to 80% by wei ght,
relative in all cases to the weight of - the entire mixture. Dyes which may
be used as additives f&hetgoated SUPWWGﬁoﬂ@%r%hennbma9Q¥iﬁﬁx§#Rn$§#tkﬂthe

i nvention are, af (ncwAMRARNER! kY adtdlflc 2&&&1&10‘42 §§5)paﬂ:r1)b%t vire| et
(C. 1. 42 555), lLachite reeng%ﬁ l . 00 V'ctorla blue Eié 44 045)
and neutral refaf&afiony &GP“ 95%%? Ky RPIIF LV firar® ?Epk*sﬂ to

10% by wei ght, etc.- 16 - relative to the conblned wei ght of binder and
l'ight- sgnsitive conmpo d terjing of
| i ght frgm t he supportlfg%d ﬁ‘??g'yor% %:’)( tc’\ré:a %%P%hﬁm@%égggﬁésoéf% on.
5 fmpersednin ey mmawamrﬂewamemmqu@@my the ght |
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Sui t abl e pl astjcisers for

tri-([err]- chIBFBEPﬂ?P)BHG?BHQtét'stear|c aC|d di canphor, 10
pohxpropylene acet al Afsers, reheving rthnruﬂemaidﬂemydwaéernsfruhlcﬁhean be

added @907 0ROk ERseal Bl bV VRRAR! ol Adeifddhd e AR A O

of bi nder and Sve ' Sorpoun iclser additives wp ove
the coating prbpeatmeatomaumdoan qauraednourhalam order to increase the

adhesion and the chemical resistance of the layer to

etching solutions and other substances. The heat treat-
ment after development may comprise an oven curing of the

15 layer and support at temperatures below the softening
point of the layer. '

For industrial application, in particular in the
production of semiconductor components on silicon sup-
ports having a silicon dioxide layer, the deveioped

20 supports may be treated with a buffered etching solution
based on hydrofluoric acid. The photoresist mixtures
according to the invention are resistant to such
acid-based etching solutions and ensure an effective pro-
tection of the unexposed areas, coated with the

25 photoresist mixture, of the support.

a The light-sensitive mixtures according to the
-invention are preferably suitable as photoresist mix-
tures. They may, however, also be used as light-sensitive
mixtures for printing plate production and for colour

30 proof films. | _

Preparation of light-sensitive compounds _

The 'preparation of light-sensitive compounds
based on naphthoquinone diazides is described, by way of

| example, in Us-A-3,046,118, US-A-3,106,645 and

35 US-A-4,397,937. The light-sensitive compounds for the
light-sensitive mixture according to the invention are
prepared by condensing the 1,2-haphthoquinone-2-diazide-
5-sulphonyl chloride and the organic acid halide with a
phenolic compound of the type I to III containing more



15 possi ble the application in a smooth and uniformy thick layer to

the | ayer support. Suitable adhesion pronoters for inproving the adhesion

of the m xture to the support are, for exanple,

[err]-(3, 4-epoxycycl ohexyl)ethyltrinet Boggsil ane, p-nethyl- 20

dli;lanenethyl nmet hacrylate, vinyltrichlorosilane and '

[ e~¥] - am nopr ftriethgxysilane, in_a proportion of t 0.4% by weight,

relative to t%@é n%?ﬁeg‘% {l ofFBRdd? a %el Pd’ﬁts 5‘5’%5|?:Fv€nco‘?ﬁb‘a%d As

devel opnent addaiddmg enbptauceex'amua,glp:-caerts:lz*&ve comppundsi ebtainedaci d

or nitroci NnnainC +33igd Q&ﬁﬁ%ddil gﬁggpg@lggrqglgg to 20% by wei ght,
wei gh

relative to the conbine ht-sensitive conBound
These accel erators haﬁ@%ﬂﬁPQﬁfﬁﬂﬁ ak& ﬁQEa%ﬁﬂ¥Xﬁ49t®u5f h@creaction

| i ght - s@nsi tiate afe& emam@asQSabetbnem Lhe-axerand, Sletrahpdtofirahf
unexposed reg| } e Qﬁkefore used in those applications in which

t he devel opmem thgni ?Yrﬂﬁg aIn& é‘ ‘Whi |l e the exposed regi ons of
t he phot oresi st Iayerﬂhﬁeamldsbumddngosebsapndbymby beeinevganpe; fera

result of theg t_-|_|eonsg%1_aﬁce,lf1 S8 Se, 3or oréQﬁJ.QeV SPepbmdgee! grators

at the sane t| rrn out owever, a greate os§ phot orési st | ayer
f nom t he unexaeéeamr §§P-§n§f ai veRk Rrganid @alidy agtextiary amipee Her

contraan IS pexamplye tegGleth)daminel,0oiC aspiiridinet 3dericateya)nl e, nonyl -
17 - phenoxypol vcet hyl eneoxy) et hanol , octyl phenoxy(et hyl ene- oxy)

ethanol and noxypol y (ethyleneoxy) et hanol can be used in a
proportion of 20p 0t g 16%0 by, pdettihydroxybenzophenone and 37.6 g of

1,2-naphthoquinone diazide-5-sulphonyl chloride (diazo
compound) are mixed together in 165 ml of acetone. 20.5 g

15 of methanesulphonyl chloride are added. Then 34.0 g of
triethylamine are slowly added dropwise, the internal
temperature being kept at 30°C. The reaction mixture is

then filtered, washed with 165 ml of acetone and taken up

in 3.5 litres of 1N hydrochloric acid. The reaction

.20 product -is filtered off, washed with water and dried in
| a circulating-air oven at a temperature below 40°C. The

o

yield is 67.8 g, corresponding to 99.7% of theory.

The product obtained in this way may optionally
also be purified. '

25 The preparation process described is not the only
W possible one. Any person skilled in the art can arrive at
comparable products without difficulty by varying the
solvents, bases or reaction conditions used. A number of
further light-sensitive compounds are cited in Table 1.



relative to the conbined wei ght of binder and light- 5
conpound. According to the invention,

sensitive
a light-sensitive recording nateri al

is furthernore proposed which is essentially conposed of the

light-sensitive m xture described above
ing a photoresist stenci

produc- 10

%nd a support,
2 using the recording material:

and a process for
The

| i ght'-sensitive mixture can be applied to a support by one of the processes

standard i n photoresist technique,
In the case of spinning-on,

Spi nni ng- on.

such as i mrersion
for exanpl e,

sprayi ng and
t he percentage 15

of solids in the resist solution can be adjusted so that a coating is
produced in the desired thickness depending on the spinning device used in

t he i ndi vi dual
opera- tion.

al um ni um or polyneric rasins,
al um copper,
m ¢

silicon nitride,
ceranic
accordi ng 25

and al um n

ta%?
to

h

application to silidon

si kj gon di oxi de suck4s {
ot her sem conduct or Nc®&np¢
30 - havi ng an al ni

al so be conposed of ~V&ri ¢
for exd

pol ynmers such as,
m xture has been

suQLﬁcted to

Table 1

35d

|

Triester with the

Light-sensitive™

3,4-bisester with

diazo compound the diazo compound

sester

1

tr:

Exanpl es of suitable support naterials are:

&
e

b

qg

*
A d

(3)

case and on the period of tinme scheduled for the spinning-on

20 silicon,
silicon dioxide, doped silicon dioxide,
polycrystalline silicon (polysilicon), -
l.OMS.. T i -sgnsitive m xyures prepared
R aB i gakn dSTaNI o T i b Tor
@IS ONART 847 PO 2 a9t ©® t her igadSl § gr
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nents used in mcroel ectronics. -
m oxi de | ayer can al so be used.

sors and
um waf er
t may
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Bdded.=Tg

campound™

~tr.

Rphelioe

and>

us -polyneric resins, in particul spar ent
inpl e, polyesters. After the |ligh iy e
ipplied to the | ayer support, the S

then
is thén

ihydroxybeh

WONMAOTLMOIRANCDWWINS
COAANARNS O OGNS M~~~ -
wof v=] =i i ’

ONM~O~NDOOAMMROAOMN® ™~
® [ ] L] L . * L] L] L] L] ® . L ] L] L
MNPt O~N =IO == ] O

campounds M and O, the

carnpounds D to L and N and P, the diazo

campounds A, B and C, the diazo campound

zophenone and the methanesulphonyl chloride is
are simultaneously condensed with 2,3,4

to prepare the light-sensitive
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prepare the light-sensitive
methanesulphonyl chloride
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To prepare the light-sensitive
with 2,3,4-trihydroxyben:

other hand,
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pre-drying at 80 to [err] This heat treatnent is continued until the
solvent is essentially conpletely evaporated and a thin |ayer of about 1 pm
i.s left behind on the | ayer support. - 18 - The coated support is then

I mmgewi se exposed in a known manner to-a@jnrdc radiation, in particular W
radi ation, through suitable nmasks, negatives, stencils, etc. 5

Thé— magew se ﬁxgog@d zecordi ng materials are inmmersed in an

aqueous- al kal i per solution, the solution preferably being

i ntensely agitated by T quiepane ar bijght+sensibive .cokigamd,ciipi,3gtirtie

devel oped vl gfydiofyiditadfle 1o UBKAEAREE SAlLH | P ifelEE! oBOB: hogaRTeNt

or a baking treatne may be carried out in order to 1 ncrease the adhesion

and the cheni cdtafesramrererd @nd i mgla? methenasydphannli ehdoxddeodRer
substanges. The hedkrt neaiio Mgt 1afi.ero (ry ef opiethe Bre S@TRARE € 13 Ghewen

curing of the 15 . .layer and support .at t erat ures t he softening
poi nt of the |ISRF*CIYET Fr?&i?&’}’ﬁ%al gﬁﬁpl’i%q%%,eqanlﬁg?t Ib?gqlmc% &n ?ﬁea
production of seintioniuef 028 cbtpureritak andill N clug sedventhaixtgre
silicon dioxi e r trl%y with a
buffered et ch?‘%%ﬁé%ﬁctiiooﬁlg%%g'g&g%%%hggrggﬂ:ﬁér?geggiéd‘.'se .ee pq‘c?{f %&g'tg%%t’ .
m xtures accorafichgthe dishogrephicn prapenisien spf thesddighicisensdddye
et chi nggol ut iphen s Ybtdihed ¢hf eehiye wiyP- areClheRskied e Wi PATE
areas, coated with the , :
absorbtivity of 0.740 1/g.-cm at 398 nm, the measurement
reveals a dark-area erosion of 0.004 gm/min; the light-
sensitivity is 31.0 mJ/cm®, determined at 405 nm with a
broad-band exposure in the 350-450 nm range; the contrast
15 value is 2.50. When stored at room temperature, the
light-sensitive solution remains stable for at least
2 weeks. On the other hand, it is not possible to prepare
a stable solution from an unmodified light-sensitive
compound, obtained by condensing 1,2,3-trihydroxybenzene

20 and diazo compound in a molar ratio of 1:3, in
conjunction with the novolak and solvent mixture used
above. '

As a comparison, 2,3,4-trihydroxybenzophenone is
condensed with 1,2-naphthoquinone-diazide=-5-sulphonyl

25 chloride in a molar ratio of 1:1.4. The light-sensitive

\.J compound obtained has a content of trisester with the
diazo compound of 36 to 40% by weight, a content of.
3,4-bisester with the diazo compound of 18 to 20% by

_ weight and a content of 2,3,4-trihydroxybenzophenone of

30 9 to 10% by weight. In Table 3 below, this 1light-
sensitive compound is denoted by "X".

The solubility of the light-sensitive compounds
is tested by dissolving the individual light-sensitive
compounds in various concentrations .in a solvent and

35 observing the solutions for several days. The light-
sensitive compound G does not crystallise out even at a
concentration of 30% in acetone. On the other hand, the
light-sensitive compound X crystallises out overnight at
concentrations of. 30% and 15%. Even at a concentration of



25 phot oresi st m xture, of the support. The light-sensitive m xtures
according to the invention are preferably suitable as photoresist m x-
tures. They may, however, also be used as light-sensitive mxtures for
printing plate production and for colouw 39 -~ proof filns. Preparation of
i Q{Q{td.-sensi tive compounds The preparation of |ight-sensitive conmpounds

bas

pase 3084?3&?2:3*10%%()% o] a2| des | Sél,{{?jf% thdS%dS ab\\/\/ai/ fe S go@%ﬁgatiorixn

| i ght-sensiti vstad.lipmmsf.or the | i ght-sensitive m xt ure accor di ng to the
I nvention are 1ed Ry ¢gon@ensi ng the 1, 2- napht hoqui none- 2- di azi de-

5-sul phonyl chlori TNe organic acid haI i de with a phenali c c ound
of the type | to Il céiGhtmeegsitiye mixtyres; Axe omFRpdckyPYgr

tgte pr ezsncetﬁ progeas dirbb.flﬁ}l aeséﬂbsédnqzor T p&li'bo%eLnﬁhélt dﬁfﬂ@f@tgil:md?
obt ai ned in | onal 0 be ok vent s abl.e for
carrying out tF'rér P‘% &ein\éﬂ‘ ve ¢ ‘i? gfggréjess‘gg %‘%nén f4f'h¥t§5ﬁ3

t et r ahydr of ur aspoluttilop cof diﬂrxderdeanqbyrpnd:pyé,erm cglytel am@ﬂmhdehtyer
substance may Qae %E]%regatgﬂe‘fmﬂ P@@vaeﬂﬂf’ ﬁ?f@%@oséﬁ 8f9 1£o-

exarrpl e a sodium sa ak organi ¢ acl a tertrary am ne, r

exagpl e triet hgpaNenacesate ,pputyilnacetate, and, &ylengaffBE): 23.0 g of

2, 3, 4- t 4 phydr oxybenzophggone siti®) f 1. ehdapDidPeidiLle mixtures
di azi de- 5- sul phon¥: chl ori de i, aéo
. emerges from Ta

The light-sensitive mixtures are filtered through
an Alsop filter 175 and then through a Fluoropore filter
having filter apertures of 0.2 pni (manufactured by

15  Millipore Corporation). They are stored for seven days at
a constant temperature of 50°C with light excluded.
Whether a visible precipitate has formed is then checked.
If so, the solution concerned has not passed the stabil-
ity test. In addition, the solution sta.biiity of the

20 light-sensitive mixtures is investigated at room
temperature. In this procedure, whether visible
crystallising-out, precipitation or a colour change has
taken place is checked from time to time. '



conpound) are m xed together in 165 m of acetone. 20.5 g 15 of

met hanesul phonyl chloride are added. Then 34.0 g of triethylamne are
sl o y added dropwi se, the internal tenperature being kept at [err] The
reaction mxture is then filtered, wash qwith 165 m of acetone and taken
upsin 3.5 litres of 1N hydrochlorlc aci The reaction 20 product-is
fiMered off, washed with water and drled in acirculating-air oven at a
t enperature beIOM/[err] The yield is 67.8 g, corresponding to 99.7% of
theory. The product obtained in this way. may optionally al so be purified.
25 The preparation process described is not the only possible
one. Any person skilled in the art can arrive at conparabl e products
without difficulty by varying the solvents, bases or reaction conditions
used. A nunber of further light-sensitive conpounds are cited in Table 1.

- 20 - [err] - 21 - Exanple 2 To prepare a |light-sensitive conpound,
1,2,3-tri- hydroxybenzene is condensed with a m xture of 90 nol - % di azo
conpound and 10 nol - % #&et hanesul phonyl chloride in 5 a nolar ratio of
1:3. 0.74 g of the res¢ltant light- sensitive conmpound are introduced into
24.26 g of a solution 28. 4% novol ak and 71.6% of a solvent mixture
S

oR 0P oP op
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Diazo campound contrast -
of the light-sensitive

25.6% novolak/74.4% CBX
25.6% novolak/74.4% CBX
25.6% novolak/74.4% CBX

24% novolak/76% PGMEA
24% novolak/76% PGMEA

24% novolak/76% PGMEA
24% novolak/76% PGMEA
24% novolak/76% PGMEA

24% novolak/76% PGMEA
24% novolak/76% PGMEA
24% novolak/76% PGMEA
24% novolak/76% PGMEA

Binder solution
24% novolak/76% PGMEA

25
L] 825
8.825.
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Table 2
Example
No. _

3

4

5

6

7

8

9
10



conposed of cellosolve acetate, butyl acetate and xyl ene, and the

| it hographic properties of the light-sensitive 10 m xture obtained in
this-way are neasured. Wth an absorbtivity of 0.740 /g cmat 398 nm the
measurement reveals a dark-area erosion.0,s0,.004 pm min; the |ight-
sensitivity is 31.0 mJ/ [err] determ ned at 405 nmw th a broad-band
exp\rsure in the 350-45 ia e, the contrast 15 value is 2.50. Wen
stored at room tenpera &ee ﬁgtﬂ’%?l’ébml mixturesytaepording nsostthee for

at |east 2 weelipveBtipe axteharotiablé fdr isn naiteasding é&lﬁfmr&&bstable
solution from I 18 Si.tiv ound l.ned b
condensing 1, 2?..%1‘&?’“&91& oxy Jé'{r]]:grtagf]teal ty. ?ﬁ’dq:r% %‘ana%tﬂﬁ] %‘Pr%\s .
molar ratio qumpl¢m éomQM¢5bonQMYislbkenpvebaklhaﬂlsnlwuu Ibé xt ur e
used aboge. Asdateefpar Iass% 23%& Xﬁ@ﬂf ?w Cg??éj with
1, 2- naphthqu|n% g_dlaz g sul %5; hl or 1 In_a no ?o of -
1:1.4. The |igRE- F&sis Pc%n%% ) Bﬂ-ﬁﬁnéd 4aslOr cbhe e amd r1|5vesm@r
W tE t he di azoprecppitdtef c3f be éé’&’ebyeweéﬁéﬁ aftEPNE&Vén Ghorst Hs RSt €F

t

Wi the diazog 20% ht and a cont nt, . of
2,3, 4-tri hydroxf?genzop eg%?\%éo%gggg Qxﬁ % Oq'tﬁ/ %?ﬁhf’ the sapple
bekaw, this |agaerdingsito Examphsoubl, i 8 pzacu.paltbye" ¥an Bee detedtiddty of
the |19D0-sensattue £6HPOMBRENS el AP LHY olbasBEVERD difipl & Uddabist
i ght-sensiti vg cgngggi I n various, concentrations In %5
observing the 8| & & dd rs PEFCHRIkaterean hpt detested aftesnmiund G
does not crystmbhthe. Compaedd aiith 29gheREeALLRRVE mBPRaLds At hidd the
ot her hand, th %hg % sen ktive co g‘Pd éc stallises out overni Jht at
congentrations 0 SRERFLYRyCompElinds ot FHartye; §n (6E- Table 3),

the mixtures according to the lnventz.on have an extremely

15 clear, light colour.

| The possibility of preparing a solution of a
particular light-sensitive compound may be affected by
 the choice of solvent system. It happens that a light-
sensitive compound is sparingly soluble in one solvent
. 20 system while it can be dissolved without difficulties in
another solvent system. It is, however, generally the
case that, in solvent systems in which both the unmodi-
fied and the corresponding modified light-sensitive
compound are soluble, the unmodified light-sensitive
25 compound tends to precipitate more rapidly. |
WA . Examples 16 to 41
Light-sensitive mixtures are prepared from the
light-sensitive compounds by dissolving the 1light-
sensitive compound to be tested in each case in a fil-
30 ‘tered stock solution of binder and solvent. Then the
mixtures are filtered and spun onto silicon wafers in. a
dry layer thickness of 2.0 um. The wafers are dried for
30 minutes at 90°C.
The initial thickness of the photoresist layers
35 is determined with a'Rudolph thickness measuring instru-
ment. Exposure is then carried out with different doses
of UV light (350-450 nm). The photoresists are developed
for 1 minute at 25°C using an alkaline developer El, E2
or E3 which has been diluted with deionised water. The



-.22 - light-sensitive conpound X of 5% a slight flocculation stil

occurs. Exanples 3 to 15 Light-sensitive m xtures are prepared by the 5
process al ready described. For this purpose the different |ight-sensitive
conmpounds are dissolved in a filtered seol @i en of bi nder and propyl ene

gl ycol methyl ether acetate (PGVEA) or a solvent mxture conposed of cello-

ATt #“%%'m%ﬁég&%aﬁ PLEKREPE, L€ Hohntind Aghbpabhis Wayrehe
| i ght - sensi ti vdayier uless aoechirriagedfeihr augarbicilenp éhétgy Hseanilst hen

t hrough a Fl uogeperaihdd.er having filter apertures of 0.2 pm (nmanufactured
by 15 MIlipore Co They are stored for seven days at a

rpor ati on).
constant tenperature of”?’FeF-FP hi-eanpighvitycis mensumed Meing o charac-

precipitste hasefr'cllsm:&& car&rbeac&beattﬁgdtbf st.tﬁaﬁesaﬁ?'tmpé'. fﬁ%&fﬁ?&? Pafh
e sQlution stabili 0] e

not passed the“ t ;¥ &; In,a

20 l'i ght - senS| §r fembrast 1m,, ?FF'&&f’SdP torefimtspes
In this procUQ&r-e539,vm@vnecesv1desasir Mtﬂdl@lgwgandtl’raéeesﬂngan on or
a colour changgibgs, taﬁéeep|f§¥5 t%gﬁciggeLrQ@ﬁiéﬂﬁ%éé)1Toss after23a

err
[ \i development time of 1 minute being plotted against the

10 logarithm of the UV exposure dose. The respective light~
sensitivity value is obtained in mJ/cm® by interpolating
this curve to a layer thickness loss of 1 um.

The slope of the 1linear part of the curve
indicates the contrast.

15 The results obtained on testing the 1light-
sensitivity, the contrast and the dark-area erosion of
several photoresist mixtures containing the light-
lsensitive compounds according to the invention are shown
in summarised form in Table 3 and are compared with

20 photoresist mixtures which contain the light-sensitive
compound X.



- 24 - The light-sensitive m xtures according to the invention are notable
for an outstanding solution stab- ility and colour stability. In the case
of the m xtures of Exanples 3 to 15, no visible precipitation can be 5
detected after storage for 7 days at 50@6|n the case of the sanples.of
Exanples 3 to 10, 12, 13 and 15, no precipitate can be detected even after
sewen nont hs when stored at roomtenperature. In the case of the sanple

according to Exanple 11, a precipitate can be detected 10 after four
nonths and i R the cgse of the sanple according to Exarrpl e 14, a precipitate
can be detectfed aftgr@si x gontig. Cagpar Wi tehn S|t|§ye mgxt ur es
containing |t ht-serghtl vejcomQundsgof tde t)q.)e X abI & 3), & he

m xtures accegdding tto the invention have an extrenely 15 clear, light

colour. The possibillity of preparing a solution of a particular
li.ght-sensitiv corq ound may be affected by the choice of solvent system
It happens tJ:u t- sensitjve nmpoypd i s, sparjngly soluble ipn one
solvent 20 S qrﬁ;DV\hl Iﬁ it i’ean % di gol vqgl W t'J,out S ffI:;l?u| tllgs in
anot her solv teth [t<is, Mowewver, generafly the c&¥e tHWat, i sol vent
systems in ﬁg h the unnodi - fied and the correspondi ng rmdifi ed

|1 ¢ --senS| n%ound are soluble, the unnodified |ight-sensitive 25
corrpound tends to precipitate nore rapidly. Exanples 16 to 41
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gensitive

(% by wt.)
3.9
4.9
3.9
4.9
6.9
8.8
6.9
6.9
6.87
7.16

X
D
X
X
D
X
D

Table 3
&lroi.mple Light
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17
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24

25



sensitive conpound to be tested in each case in a fil- 30
Then the mxtures are filtered and spun

sol uti on of bi nder

and sol vent.

tered stock

onto silicon wafers in a dry layer thickness of 2.0 [err] The wafers are
dried for 30 mnutes at [err] The initial

| ayers 35

thickness of the photoresist
is determned with a Rudol ph thickness nmeasuring instru-

mem= Exposure is then carried out with different doses of UV |ight

(350-450 nm . The photoresists are devel oped for

al kal i ne devés oper H
water. The H- 25 -
the layer lo occur
light-sensitity id

according to RW W
Phot or esi sts", 3SPIE
1 (1985, page>2&1)
m nut e belngl 50 t eq
The respecthﬁ I ghtj-
interpolatingj S
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results . obtgjned ¢
t he dark- are% Si g

erosi:
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s%%f‘
5
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sensitive
(% by wt.)

1, E2 or

vol .

oaga| nét thé 10 o

Example Light Binder Absorbtivity
solvent

Continuation of Table 3

No.

"A Revi ew of Contrast

1 mnute at [err] using an -
E3_whi ch has _been diluted with deionised .
Semal?& ng 8ayerSthi cRnessSis Basu@d ad i n Bhis way
rmng foar aqnartmul arwenergy dose | swdet e#ni ned. The
nmeasured using a charac- 5
ke and M C. Fl ani gan,
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teristic curve
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The

the contrast and

O

1:1

1.32 E2
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sensitive conpounds according to the invention are shown in summarised form
in Table 3 and are conpared with 20 phot oresi st m xtures which contain

the light-sensitive conmpound X. 26 - [err] -27- [err] - 28 - [err]
- 29 - FromTable 3 it emerges that, wh@® devel oped with an

aqueous- al kal i ne devel oper, the photoresist mxtures according to the

i nvention have hi gher contrast values than the m xturgs containing the
| i ght-sensitive conpound 5 . X (conparison exanpl esg, t he
light-sensitigity val ues of the m xtures being approxdmately equal. If the
m xtures accofdi ng tp@ he ghvenfjon Bye dgvel ofged witfh a devel oper which is
free of netalgions, J& i s Goundg hat ¢t he Mnducgy on tl-ge Is up to 50% | onger
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10 than if conparison m xtures are used. (The induction time is alimt
val ue and indicates the period of tinme which el apses before the exposure
resi st regi ons becone soluble in the developer. It can be determ ned by
plotting the |ayer |oss against the | ogargghm of the respective 15

exgggure energy) . EP 0 243 964 Bl1 - 30 - Patent clains 1.

Li -sensitive mxturg, contajni a bi nder, ilch js ipsoluble_ in aqueous
systens and sol ubl e or FEP® 'anlgaies:g\gﬂ smerges & GE@U@*—"%PI&E‘FY‘T’PE"%‘H nic
solvents, 5 anaaduebss-alkalihesdesieliopersonghel PhotUisiaite misachras t hat

the light-sensi{i onpound.,i.s.. a _condensation, product. of _a phenal ic
conpound of -t neCPSFRERET Y Sg " v SR ER 18AVE "nRREEC el el Wit UdS |
[err] [err] tbanytheguixtureOdoptaipingatbgehight ssenaktive lgdmppund, at
least twg and ft (BBApaPilohCbkhmPloNPs BRé NDidht HMPBLivity valded df bond,
-0, -S, [errg n .1s 1 OL 2 and gerr¥ |§ hgdro en or a substituted or

unsubst i t ut ed SRRyPLFFULE§| bgLBgpapBrotmately ofatnrd. | |

If the mixtures according to the invention are

developed with a developer which is free of metal ions,

| \ it is found that the induction time is up to 50% longer

10 than if comparison mixtures are used. (The induction time

is a limit value and indicates the period of time which

elapses before the exposure resist regions become soluble

in the developer. It can be determined by plotting the

layer loss against the logarithm of the respective

15 exposure energy).



-"31 - in which [err] I s hydrogen or and 5 [err] I s hydrogen or an
OH group, at least two [err] groups being OH groups, or of the fornmula Il
[err] in which 10 R2 i s hydrogen or a substituted or unsubstituted
al kyl or aryl group, with a m xturegefgaggs gy hoqui none-di azi de- 5-sul -
phani ¢ acid chloride (diazo conpoun andagn_organic acid halide of the
foryul a IV 15 W R3 (v
i n which - PaterW cldismd err] or [err] V being a halogen, and R3 is a
substituted or unsubstituted al kyl ,or aryl 5 roup. 2., .
Li ght - sensi ti vé i xt ur é:"eﬂ,llto'rqﬁ‘?%‘-tt’tye(:l ﬁﬁtYFetha?%ti%ﬁ?%"é% 2 PhRfeFne
mol ar rati o of whiztp ®Msslubleacirecaqhédus heypbems| and coobobbe 6D ahe
reacted organic aci,d _hali rapges | .C _ r : 19. 3.
L gt -senstt1ve SRS SRR 1eRRa T, S Sodfaykitine (i, brganle fotvele,
that R 5is [end also a light-sensitive compound, characterised in
that the 1light-sensitive compound is a condensation

product of a phenolic compound of the formula I

L . . R

o’ o a
Ra ! : ) :
o E\ . (1)
o/ .
N a I
. Ry : | .
in which
10 R is hydrogen, -X-R, or
2
|
2a
-G,
i Ra
5.
-1
R, is hydrogen, an OH group, halogen or a lower alkyl
- group, at least two and at most six R, groups being
OH groups,
o o | 0 0 0
It It 1 h 1]
_mz_' _C..' —C—(C{'Iz)n-' —CHz—C-(G‘Iz)n-, "'C"O"' -C-O-(GIZ)n—I
e | |
15 —CHyC-0-(CHy)p=r =(Calp= OO Ciy-C-Gi3
n is 1 or 2 and

R, is hydrogen or a substituted oi unsﬁbstituted_alkyl
or aryl group, ' '

or of the formula II

L



[érr] i s hydrogen and OH groups, 15 X is -C and Rb is aryl,

especi ally phenyl, in the phenolic conpound of the formula |, [err] IS
hydr ogen and 20 [err] represents OH groups in the phenolic conpound
of the formula I'l, and R2 i s phenyl or_ &yl having 1 to 20 carbon atons
in the phenolic conpound of the formula II'l" and, furthernore, 25 R3

IS %kkyl having preferably 1 to 6 carbon atons or phenyl in the organic
acid halide of the forrmula IV. 4. Li ght-sensitive m xture according to
one or nore of Clainms 1 to 3, characterisgﬁ,in that the binder is a 30

novol ak or a pol yvi nyl phenol . 5. Li ght - sensitive ni xture according to.

one or nore of Clains 1 to 4, Char?engngy\ln.that the mxture coffddns a

solvent or solvent mxture. 64 LG Tti%e nixture according to
one or nore 35 of. dains Ico rised in that the m xture
additional ly cantains .dyes, flow agemnts, asticisers, adhesion pronoters,

devel opnent accd®t &N s and/ or nonionic surfactants. 7.

Li ght - sensi ti v&®,;m xtiy chyalxsfeti g t 0 one or nore 40 ~of Clainms 1 to 6,
characterised in that the binder is - 33 - present in a concentration
from15 to 99 % by wei ght,

\x ;

\“-?"J'

Rt-
and
5 R, is hydrogen or an OH group, at least two R, groups
being OH groups,
or of the formula III
o)
=20 CH
o QL e, (I
=—C -
2 q
— 2
in which
10 R, is hydrogen or a substituted or unsubstituted alkyl

or aryl group,
with a mixture of a 1,2-naphthoquinone-diazide-S-sul-
phonic acid chloride (diazo compound) and an organic acid
halide of the formula IV '

15 W-R, - - (IV)

in which

* [ L N S *



relative to the solid constituents of the |light-sensitive mxture. 8.

Li ght-sensitive m xture according to one or nore 5 of Clainms 1-to 7,
characterised in that the light-sensi- tive conpound is present in a
concentration from1l to 85 % by weight, _rghative to the solid constituents

of the light-sensitive mxture. 9. Recording material, essentially
con%#sting of a 10 ?fpport and a light-sensitive |ayer, characterised
in that the |ight-sensifive |ayer corresponds to the light- sensitive

m xture accordigng tqone [ 1 to 0. ecor di ng
mat eri al accordi ng gb C§%SL1 %ﬁ fgt ahgglng ?é&?g%%e?h At the support
is a silicon wBser d®atad anbtﬂt-ld’-llttlﬁdr net | yangmhntmtled)ral;kyﬂ(l o |aypl. 11.

Process sfor producg&gu photore5|st stencil, using a recording nmateri al
according to C.,aim char agcterised in that the light-sensifive

mxture is 20 4 appl F‘é‘@ t5seReitivgor PixtnEe r AR HRIater i Glaim Lyp-
jected to pre-dhpragtetriSed dn ehat ithegavdlenr exdmisce ofindidze ncompounded

and also, if d%ﬁhE@@d %ﬂ?heﬁ{xgg%ny :ﬂ?aéon; oqg{c{n?:%t the reagéeg ggggn?.A's e

Bl As printed ve n1 ure containrn
i s insoluble |ﬁ°éduééégd§y§P@9§sana 99bhbpessrf§pmléazttgméﬂhéble in

aquegusigl kal i Bg and Oﬁ‘..g.ﬁﬁltcs%ﬁb!%&b% fRdtakao acébﬂaingenébt'dfafﬁwbund

charac- terised |g t the li.g sen5|t|ve conpound condensat i on
product of a pREn@ki éGﬁﬁG&ﬁ&sﬁﬂ #Reth
' R is -X-R,,

R, is hydrogen and OH groups,

~ 15 ]
X is -C- and
Ry is aryl, especially phenyl,
in the phenolic compound of the formula I,
R, is hydrogen'and

20 R, reptesehts OH groups

in the phenolic compound of the formula II, and
R, is phenyl or alkyl having 1 to 20 carbon atoms
in the phenolic compound of the formula IITI and,

fﬁrthermore,
25 R, is alkyl having preferably 1 to 6 carbon atoms or
phenyl
. in the organic acid halide of the formula IV.
~ 4. Light-sensitive mixture according to one or more
of Claims 1 to 3, characterised in that the binder is a
30 novolak or a polyvinylphenol.
5. Light-sensitive mixture according to one or more

of Claims 1 to 4, characterised in that the mixture

contains a solvent or solvent mixture.

6. Light-sensitive mixture according to one or more
35 of Claims 1 to 5, characterised in that the mixture

additionally contains dyes, flow agehts, plasticisers,

adhesion promoters, development accelerators and/or

nonionic surfactants.

7.. - Light-sensitive mixture according to one or more
40 of Claims 1 to 6, characterised in that the binder is

* c L M 'S *




férnula | [err] in which R I's hydrogen [err] or [err] [err] S
hydr ogen, an OH group, halogen or a | ower al kyl group, at |east two and at

nmest six [err] groups being OH groups, X is a CGCbond -0- -S- [err] n

is 1 or 2 and Ro is hydrogen or a substihuted or unsubstituted al kyl or

ary group, or of the formula 11 (Il) in i ch [err] is hydrogen or -
5\~ E 243 964 81 [grr] and [err] I s hydrogen or group

Ieast tvvo [errPrﬁrs&.‘iﬁs Ri &g conegnration, ﬁﬁm‘!h fBPm?I9a*i ItrY[EPH!hT-n
which [err] relatdveged theasolbd iddnstitudntid DfLEhiet Vi gHtabébieivar y!
group, with a i A of a 1, 2-napht hoqui none-di azi'de- 5- sul phoni ¢ aci d
chloride (diazo conpound) and an_organic acid halide of the formula IV WR3
(I'V) in which & i s Light-sensitive mixture according to one or more

5 of Claims 1 to 7, characterised in that the light-sensi-
tive compound is present in a concentration from 1 to
85 % by weight, relative to the solid constituents of the
light-sensitive mixtare. |
Lo _ 9. Recording material, essentially consisting of a
10 support and a light-sensitive layer, characterised in
that the light-sensitive layer corresponds to the light-
sensitive mixture according to one or more of Claims 1
: to 8. ' _ _
~ 10. Recording material according to Claim 9, charac-
15 terised in that the support is a silicon wafer coated'
with a thermally grown silicon dioxide layer.
11. Process for producing a photoresist stencil;
using a recording material according to Claim 9 or 10,
. characterised in that the light-sensitive mixture is
20 applied to the Support, the recording material is sub-
jected to pre-drying at 80 to 105°C, imagewise exposed
and then developed and also, if desired, subjected to a
heat treatment. '

* ¢ L M s x



O or [err] V being a hal ogen, and R3 is a substituted or unsubstituted
al kyl or aryl group. 2. Light-sensitive mxture according to Claiml1,
characterised in that the nolar ratio of diazo conmpound reacted with the
phenolic conpound to the .reacted organic acid halide ranges in each case
froml 2 to 19:1. 3. Light-sensitive m xtugg according to Claiml or 2

characterised in that R is [err] %gror* g 1hydrogen and OH groups. X
s and - 3@s @mRikked3 964 81 [err 3 3?%] especially phenyl, in the
phenol i c -cegaund of the fornmula 1, [err] IS hydrogen and [err]

represents OH groups in the phenolic conpound of the formula 11, and R2

i's phenyl r Laghtkeghsithe vidige. kohtainidda GAERORNiEH i ifsollitle InRudDDE BRthdnts HORPBKIE Af
the fornul a lidast swaichblefinisdueasrmaide amBorganicSsoivbity, landnalvd 0 Gghpsedbitleaddinpoudd, tcharfe-
car bon at ons teisedpih @y theilightisbraitior grapoandas ia dtoti@hsathe ppdduttiog a fppsnatid @mlodlnd 4f the
Li ght - sensi t ifarmulad xt ure according to one or nore of Clains 1 to 3,
characterised in that the binder.is a novolak or a pol yvinyl phenol. 5.

Li ght-sensitive m xture accordifig to one or nore of Clains 1 to 4
characterised in that the m xtuf® contains a solvent or solvent mxture. 6.

Li ght-sensitive m xture acggordi to one or nore of Claims 1 to 5,
ch'@Lacteri sed in that the m additionally contains dyes, flow agents,
plasSticisers, adhesion prono /d-evepl opnment accel erat or § Igndi or nani oni c
surfactants. (Gl : : '
Ra
o in which.

R is hydrogen, -X-Ry or

Ra is hydrogen, an OH group, halogen or a lower alkyl group, at least two and at most six R,
groups being OH groups,
X is a C-C bond, -O-, -S-,

g8 8 9 9
= -S99=, <=, ~C=(Gi)n-, -C""'-C-(C";)n , G0, <C-0-(GHe-
9 | |
. . or -
-C’:Zf'C_'O"(C‘ZZ)n-I -(GZ)n- i G3-\'-Ga

n istor2and
Ry is hydrogen or a substituted or unsubstituted alkyl or aryl group,
or of the formula ll

N
) -

(
«

(IT)

in which ' -
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7. Light-sensitive mxture according to one or nore of Clainms 1 to 6
characterised in that the binder is present in a concentration from15 to
99 % by weight, relative to the solid cosgtituents of the light- sensitive
m xture. 8. Light-sensitive mixture acCoPding to one or nore of ainms 1 to
7, characterised in that the |ight- EPu48igé¢Biconpound is present in a
coRcentration from1l to 85 % by weight, relative~enthe solid constituents
of the light-sensitive mxture. 9. Recording g;;p , essentially
consisting of a support and a light-sensitive |¥§ / characterised jn that
the light-sensitive |ayer corresponds to the lig ensi tive mxture
according to one or nore of Clains 1 tg_8. ~.10_R¢€ Ni ng material according
to Caim9, characterised in that the suppord & | i con wafer coated
with a thermally grown silica layer. 11. Process jor produci ng a '
photoresi st stencil, using a recording material agcording to aim9 or 10,
characterised in that the light-sensitive mixture is applied to the
support, the recording material is subjected to pre-drying at 80 to 105 C,
i magew se expwsed and then devel oped and also, if desired, subjected to a
heat treat mentB. Reipdwdipasatr am@H groug abedshive @ grouBding §Higrawps. phot osensi bl e
cont enant un®19f &8tformyadl ubl e dans des sytbnes aqueux, soluble ou au mains
apt'® k gonfler dans des sol vants organi ques et aqueux-al calins. ainsi qu'un
conpose photosensihle, caractdrisee en ce que | onpose phot osensi bl e est
un produit de conQensation obtenug@ partir d' un cponpose de type phenol de
formule I a -l ~~~gy~~~~~~~~~~~~m I .. |~~~ ~~~~1 - 37 - EP
0243964 Bi dans Ilquelle R=zg represepge un ato d' hydrogene. -X-Rb oU a
. t

: s
N\ | [O f ] -
' ' AN =72 (II1)
A |
l 2 -
j ° |
— —3
in which
Rz is hydrogen or a substituted or unsubstituted alkyl or aryl group,
with a mixture of a 1,2-naphthoquinone-diazide-5-sulphonic acid chloride (diazo compound) and an
organic acid halide of the formuta IV
W-R; {v)
in which
w is
0
] 1
o/ -C-V

or -S02-V, V being a halogen, and _
Rs is a substituted or unsubstituted atkyl or ary! group.

2. Light-sensitive mixture according to Claim 1, characterised in that the molar ratio of diazo compound
reacted with the phenolic compound to the reacted organic acid halide ranges in each case from 1:2 to

19:1.
3. Light-sensitive mixture according to Claim 1 or 2, characterised in that

R is 'X'Rb.

R, is hydrogen and OH groups,

X is

o
-C=
and

L



, I -a R represente un atome d' hydrogbne ou d' hal ogene. | e groupe OH ou
~un groupe alkyle infdrieur, au noins deux et au maxi num si x groupes R

dtant des groupes OH, X represente une liaison GC. -0, -S, -S2-, 0
-G, O 0 - 36 - 0 0 -c(cH2)n'

CHZ C—(CH2)n- -GO, .-CO-(CH2)-_ i

| iCHR- C-0- (CH2) - -(CH2) - ou CHER @2431364 Bt est 1 ou 2 et Rb

represents umgat omayyd'e%siﬁl@gaa@,ou un groupe al kyle ou aryl e 6ventuel | emrent
substitue; nunetedont BampBuntidot the formaizt;. . dans | aquel | e AR represente un atone
d' hydrogbne ot - :i2 hydr@gestandR. represente un atome d' hydrogene ou | e groupe

OH, au noi ns Rleuxregreseasd@H goups epr esent ant * - | 1111]11c
1111111111 inthe-phg®lic caAfpo@hd i Be GBAuIBI, adées gr oupes OH, ou de fornule Il O
H7 HO Rz is pigy!@r alkyl having 1 to 20 carbon atoms

in the phenolic compound of the formula Il and, furthermore,
Rs is alkyl having preferably 1 to 6 carbon atoms or phenyl
in the organic acid halide of the formula IV,

4. Light-sensitive mixture according to one or more of Claims 1 to 3, characterised in that the binder is a
L novolak or a polyvinylphenaol.
Va i
5. nght-sensmve mixture according to one or more of Claims 1 to 4, characterised in that the mixture
.contains a solvent or solvent mixture.

6. Light-sensitive mixture according to one or more of Claims 1 to 5, characterised in that the mixture
additionally contains dyes, flow agents, plasticisers, adhesion promoters, development accelerators
and/or nonionic surfactants. :

7. Light-sensitive mixture according to one or more of Claims 1 1o 6, charactensed in that the binder is
present in a concentration from 15 to 99 % by weight, relative to the solid constituents of the light-
sensitive mixture.

- 8, Light-sensitive mixture according to one or more of Claims 1 to 7, characterised in that the light-
sensitive. compound is present in a concentration from 1 to 85 % by weight, relative to the solid
constituents of the light-sensitive mixture.

8. Recording material, essentially consisting of a support and a light-sensitive layer, characterised in that
the light-sensitive layer corresponds to the light-sensitive mixture according to one or more of Claims 1
to 8.

10. Recording materia! according to Claim 9, characterised in that the support is a silicon wafer coated with
a thermally grown silica layer.

11. Process for producing a photoresist stencil, using a recording material according to Claim 9 or 10,
characterised in that the light-sensitive mixture is applied to the support, the recording material is
subjected to pre-drying at 80 to 105" C, imagewise exposed and then developed and also, if desired,
subjected to a heat treatment. '

Revendications As Printed

1. Composition photosensible contenant un liant insoluble dans des sytémes aqueux, soluble ou au mains
apte & gonfler dans des solvants organiques et aqueux-alcalins, ainsi qu'un composé photosensible,
caractérisée en ce que le composé photosensible est un produit de condensation obtenu & partir d'un
composé de type phénol de formule |

Ra.
EFY ‘
- (1)
/'-—...
— .
2|
=

) O



22 dans laquelle R2 represente un atone d' hydrogene ou un group. alkyle ou
aryl e eventuel |l enent substitud; avec un ndl ange d'un chlorure de

1, 2- napht oqui nonedi azi de- 5-sul fonyl e (conposd di azo) et d'un hal ogenure

d' acide organique de formula IV WR3 4 13%) =dans | aquelle W reprdsente 0
" (-G v ou -SQ2-V, V reprdsentant ungdg Ic?ig:géﬂe et R3 reprdsente un group.
al ks#'e ou argehSaghe@nt uel | enent substitu ?:Brrposi ti on phot osensi bl e
selon la revendication 1, caracterisde en ce qua |le rapport nolaire du
conposd di azoR N Semdtektslac hibRgdapRgRhe ¢y gosd de type phdnol, a

| " hal ogdnure d' aci de organique ms en reaction,-va de 1:2 & 19:1. 3.
Conposi ti on phot osensible salon |a revendlcatlog 1 ou 2, caractdrisde en ce

gue, dans | e conpose de type phdnol de formula 1&R reprdsente -X-Rb. R,
represente un atone d' hydrogbne ou | e groupe 2 reprdsente 0 -C-, Rb
represente un groupe aryle, en particuti %ans | e conposd de type
phdnol de forrmula 11 R represente un-at ogbne R, reprdsente le

groupe OH, et dans | e conposd de type phdnol or3gula 111 R2 reprdsente

| e groupe phdnyle ou un groupe al kyle ayant de 3, a 20 atones de carbone: et
dans 1' hal ogdnure d' aci de organi que de-fornmnule R3 represents un groupe

al k“yl e ayant ge prrecpl';fre‘cslgn ent(}neatgrr?e g'hy%rogéne w%alogene CIQ‘ Erggpr;eOH c?uuun grouge alk\P le mfeneur

phdnyl €. au moins déux et au maximum six groupes R, étant des groupes OH,
X représente une liaison C-C-, -O-, -S-, -SO;-,

0
i
. -C-,
o/
0 ' 0 0 0
H _ n il ] _
-C-(CH,) , ~CH,-C-(CH,) -, -C-0-, -C-0-(CH,) -,
¢ |
-CH,-C-0-(CH,) -, -(CH,) - ou CH3-e-CH3,

n esttou2et
Ry représente un atome d'hydrogéne ou un groupe alkyle ou aryle éventuellement substitué;
ou de formuile i

| | !
' (\/,-.\ 3 (11)
o ) ©

dans laquelle
Ri représente un atome d'hydrogéne ou

et
R. représente un atome d'hydrogéne ou le groupe OH, au moins deux groupes R, représentant

T



* I 1[]1]]1 11111~~~~~~~~~~~ 111111 i 11111
11 1111 - 39 - EP 024396461 4. Conposition photosensible selon une ou
pliusi eurs des revendications 1 a 3. caractdrisde en ce que le |iant est une
Novol aque ou un pol yvinyl phenol . 5. Comosjgion photosensible sel on une ou
pl usi eurs des revendications 1 a 4, caracterisde en ce que |la conposition
content un sol vant ‘ou un nel ange deER 824386481 6 Conposi ti on phot osensi bl e
sel on une ou-pl usi desrggouglessOM;evendi cations | a 5. caracterisee en ce que le
mdl ange cont pedr fomuitedlit re des col orants, agents d' etal enent, plastifiants,
agents favorisant |'adherence, accel 6rateurs de d~vel oppenent et'ou
surfactifs non iongeies. 7. Conposition photosenssbl e sol on une ou

pl usi eurs des revendications | & @gcaractdrisee gn ce que le liant est
present a une concgntration de 15 @ 99 % en poids.{ par rapport aux
constituants solides de |la iJti on gdot osensigle. & Conposition

phot osensi bl e sel on une ou pl ust des revendicdtions 1 a 7, caracteri s6e
en ceoque | e conpose phot osensi #t pr6ésent A dne concentraf(ilddi)de 1 a
85 % en poids, par rapport aux rtoents—sotdgs—de~ &Xgonposi tion

phot osensi bl e. .9. Nhterrgﬂ' reprographie, essentielienent constitue d' un
suﬂpdrt et d'une cpuche photgsensible, caracterisg¢ en ce que |a couche

phot osensi bl e corrjespond a | a conposition photosensi bl e sel on une ou

pl usi eurs des revendications .1 a 8. 10. Materia reprographie selon |la
revendi cation 9. caracteris6 en ce quo |e support est une plaquette de
silicium rev&hyaq.ﬁnyne couche de di oxyde de silicium

produi t e- t her RzquesRstbate dd ator’s @RRIRIERANI unlgfoupd SR Rlaky bventiblenBHs SdGinfte

PhQt or esi st axeeon Whdidnge aituh Odhtoelird | Be NMER-rRAPhtEdinbkR diaBIF PENHIRI Rorsds® iakd} et d'un
revendi cat i dualo§énore diddide orgeraqub @k fd@ul€IV Ce quo | a conposition photosensible
est appliquee sur | e support, lI'e matdriau de reproduction est soums | un

pre-sechage W-R80. I86' C. expose selon |'imge et ensuite devel oppd-.et
eventuel | ernent soumis a un traitement therm que.
dans laqueile

w représente

-C-V

ou -S02-V, V représentant un halogéne, et
Ra représente un groupe alkyle ou aryle éventusliement substitus.

2 Composition photosensible selon la revendication 1, caractérisée en ce que le rapport molaire du
composé diazo, mis en réaction avec le composé de type phénol, 2 I'halogénure d'acide organique mis
en réaction, va de 1:2 4 19:1.

i\J 3. Composition photosensible selon la revendication 1 ou 2, caractérisée en ce que, dans le composé de
type phénol de formule |
R représente -X-Ry,
Ra représente un atome d'hydrogéne ou le groupe OH,
X représente

0
u
-C-,

Re représente un groupe aryle, en particulier phényle;
dans le composé de type phénol de formule I
R: représente un atome d'hydrogéne,
R, représente le groupe OH;
et dans le composé de type phénol de formule il
Ra représente le groupe phényle ou un groupe alkyle ayant de 1 2 20 atomes de carbone:
et dans I'halogénure d'acide organique de-formule IV
Rs représents un groupe alkyle ayant de préférence de 1 2 6 atomes de carbone, ou le groupe

phényle.
[
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T
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Composmon photosensible selon une ou plusieurs des revendlcatlons 1 a 3, caractérisée en ce que le

liant est une Novolaque ou un polyvmylphenol

Composition photosensible selon une ou plusieurs des revendications 1 3 4, caractérisée en ce que la
composition contient un solvant ou un mélange de solvants.

Composition photosensible selon une ou plusieurs des revendications 1 2 5, caractérisée en ce que le
mélange contient en outre des colorants, agents d'étalement, plastifiants, agents favorisant I'adhérence,
acceélérateurs de développement et/ou surfactifs non ioniques.

Composition photosensible selon une ou plusieurs des revendications 1 3 6, caractérisée en ce que le
liant est présent & une concentration de 15 3 99 % en poids, par rapport aux constituants sofides de la
composition photosensible.

Composition photosensible selon une ou plusieurs des revendications 1 2 7, caractérisée en ce'que le
composé photosensible est présent & une concentration de 1 a4 85 % en poids, par rapport aux
constituants solides de la composition photosensible.

Matériau de reprographie, essentisllement constitué d'un support et d'une couche photosensible,
caractérisé en ce que la couche photosensible correspond & la composition photosensible selon une ou
plusieurs des revendications 1 4 8.

Matériau de reprographie selon la revendication 9, caractérisé en ce que le support est une plaquette
de silicium revétue d'une couche de dioxyde de silicium produite thermiquement.

Procédé pour la préparation d'un masque de photoresist avec utilisation d'un matériau de reprographie
selon 1a revendication 9 ou 10, caractérisé en ce que la composition photosensible est appliquée sur le
support, le matériau de reproduction est soumis & un pré-séchage & 80-105" C, exposé selon I'image
et ensuite développé et éventuellement soumis 2 un traitement thermigue.
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