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radlatlon senS|t|ve -and aci d- cl eavabl e conpounds and to a '
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\,z The invention also relates to a radiation-sensitive
recording material which has been produced from this
mixture and which is suitable for producing photoresists, -

15 electronic components, printing plates or for chemical
milling.

The continuing reduction in the size of the structures,
for example in. chip manufacture down into the range of
less than 1 um, requires modified lithographic tech-
20 niques. To form images of such fine structures, radiation
of a short wavélength is used, such as high-energy UV
light, electron beams and X-rays. The radiation-sensitive
mixture must be adapted to the short-wave radiation. A
compilation of the reguirements to be met by the
25 radiation-sensitive mixture is given in the article by
C.G. Willson "Organic Resist Materials - Theory and
Chemistry" [Introduction to Microlithography, Theory,
Materials, and Processing, editors L.F. Thompson,
C.G. Willson, M.J. Bowden, ACS Symp. Ser., 219, 87
30 (1983), American Chemical Society, Washington]. There was
therefore an increased demand for radiation-semsitive
mixtures which can be used .in the more recent tech-
nologies, such as mid-UV or deep-~-UV 1lithography
[exposure, for example, with excimer lasers at wave-
35 lengths of 305 nm (XeF), 248 nm (KrF), 193 nm (ArF)].
electron beam 1lithography or X-ray 1lithography, and



30 17 (1983), American Cheni cal Society, Washington]. There was therefore
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radi ati on-sensitive m xlié#es Tor pro- gpﬁ?s duci ng radi ati on-sensitive
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subsequent reaction, render,s an acid-cl eavaglae conggﬁnd | i kew se contal ned

in the ntd ure aGHIRIE madiation.  ard; egperially highrepergy; ghort-wave
appropriate, preaa@izdiom(eeels asl Righkcfrom a KrF-excimer laser having
k./:

a wavelength of 248 nm or electron beams, is inadequate.

Positive-working radiation-sensitive mixtures are also
known in which an acid is generated by the action of

15 actinic radiation on a photoinitiator contained in this
mixture and this acid then, in a subsequent reaction,
renders an acid-cleavable compound likewise contained in
the mixture soluble in the irradiated areas under the
action of an ﬁppropriate, breferably agqueous alkaline

20 .developer. Such materials are in general distinguished by
an enhanced sensitivity to actinic radiation.

. Numerous mixtures are known which contain, as the
\-x essential components, a polymeric binder soluble in
aqueous alkaline soclutions, a solubility-inhibiting

25 compound and a compound which, on irradiation, generates

the acid required for cleavage. The binder is in most

cases a novolak resin. Many of these mixtures have a high

sensitivity to actinic radiation. They are designated as

chemically amplified, photocatalytic 3-component systems.

30 Of these mixtures, especially those have gained a certain
' commercial importance whose acid-cleavable component
contains one or more acetal units. These mixtures have,
however, certain disadvantages. Thus, they possess only

a limited stability on the substrate materials to which



™ developer Such materials are in general distinguished by an.
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the quality of dépferidEigen’ egheduined N ddE¢eireice between exposure and
~ development, the so-called delay time. In principle, it
g_/ must be agssumed that diffusion processes which cause this
15 behavior are not easily controllable. In additionm,
however, -it may be presumed that, during drying of the
mixture on a substrate material, partial vaporization of
the photoinitiator or of the acid-unstable compound or
segregation of the individual mixture constituents takes
20 place, which is observed with particular frequency in the
' case of acid-unstable compounds hav:l.ng a 1ow golubility
in the usual coating solvents.

It is also known from the papers by C.C. Petropoulos {J.

Polym. Sci., Polym. Chem. Ed., 15, 1637 (1977)] that

25 aromatic acetals which carry a nitro group in the vicinal

N position, are photodecomposable by high-energy UV

radiation without acid catalysis, and can be used in

positive-working radiation-sensitive recording materials.

The photosgsensitivity of these compounds is likewise

30 inadequate for applications in practice, since their
photoreaction cannot be chemically amplified.

In DE-A 3,721,741 (= US-A 4,883,740), radiation-sensitive
mixtures are described which contain a polymeric binder
insoluble in water and soluble in aqueous alkaline
35 solutions, and an organic compound which contains at
least one acid-cleavable grouping and a grouping which



gdepf'--'s on the time difference between eXposure,and devel opnent, the- ”
so-called delay tine. In principle, it nmust be assuned that diffusion
processes which cause this 15 behavior, are not easily controllable.
In addition, however, it nmay be presumed fhat, during drying of5iR444

m xture on a supstrate eripal . partisal vapori.zation, of the Qtoi,ni tiator
or of the aci d-qje%ﬁ:gab'fegg%nﬁéﬁﬂﬁgofcégg io%eofa?'f‘f'e"rf ng vfg‘géﬁgf'rf’?t'ure
constituents tJhes agliatiqn-mansitkiiveh groupss desettikedhager ekcliiaively
frequency in the Qa5 St Widigdstap! %E:ln'!] iJity in
t he usual coati ng?' sol vent 29% [ tﬁglls %§ﬁ?\/\ﬁ%%ﬁt e %ﬁgragwbéql@%é'
Petropoulos [J. Polym Sci., Polym Chem Ed., 15, 1637 (1977)] that 25
aromati c acet alfha\iigd S£réNidmNsa10sJ" SUEh I Bat QCa%bRiGa, PASEPhBAiuAC

phot odec osabl hi gh-epe UV radiation without acid catalysis, and
P bo’ uaon’; n etk i o, 1o Safta ot hos huiletphli il Briget,
The phot osensi tsudH we0HSbFg s cHAgIN) anHPF|; sas iphoticlyti® acid gardegatbesf or
applications i e ' helr (o) ' n hepical |y
Aol 1 edin DEVELYAE Sl aRivEtgUl wBloh OREREHL L EPTERk BECE RHLEE

m xtures are desasilde maeshinoveniaua Hieldeat appideatiesn| Thus.i fowat er
and sol ubl e I N BRI, anledly N@E35the SRlwthi Widts 2RFeAN tRx4ANI Crhafpound -
whi ch cqgntains at, [east ong aci d-cl eavab] e groupi n](_g and a Qupi ng whi ch
T TI0 T srgabi Yt i cRadeqRiiR i8R (RO L YRR ct VBACS 1 WK | on.

only a few solvents are suitable for preparing a coating

O

g,“ undesired foreign atoms are sometimes introduced which

solution. Furthermore, when the onium salts are used,

can cause interference with the process, especially in

15 microlithography. Moreover, the onium salts form
Brénstedt acids, which have a very severe corrosive
action, in the photolysis. These acids attack sensitive
substrates, so that the use of such mixtures leads to
unsatisfactory results. Halogen compounds such as tri-

20 chloromethyltriazine derivatives or trichloromethyl-
oxadiazole derivatives also form hydrohalic acids which
have a severely corrosive action.

In more recent papers by F.M. Houlihan et al., SPIE 920,

, 67 (1988), it was shown by reference to positive-working

" 25 systems that, in addition to the abovementioned acid

' generators, mnitrobenzyl tosylates, which on exposure

generate sulfonic acids having a low migration tendency,

can also be used in certain acid-unstable resist formu-

lations. It can be deduced from these results that such

30 compounds can also be used for photo-curable systems. The

sengitivities thus achieved, especially to UV radiation

from 350 to 450 nm, and the thermal stability of the
photoresists proved, however, to be inadequate.

Because of the inadequacies and disadvantages listed,
35 there is therefore a demand - for further radiation-
sensitive mixtures which do not have the disadvantages



%__The' e di ation-sensitive groups described are exclusively oniumsalt -
in pafticular sulfoniumsalt groups. The use of oniumsalts, such. as
di azoni um *phosphoni um 5 sul foni um and i odoni um salts, of

non- nucl eophi lic acids such as HSbF6 HASf & or HPF6 as photol yt |Q,53é1,44e#

generators |nvo£ves g ich drastically restrict helr p055|ble;
uses in vari ous*PPEFHReHf ag’p?ﬁ'l cﬁ? oPOSARRE RorF ity nﬁﬁ% gblendni um
salts are toxi cprdbticell solubility is inadequate in many sol vents,

which is why.only a few solvents are suitable for preparing a coating
.solution. Furthernore, when the oniumsalts are used, undesired foreign
atons are sonet Efrewasnthezteforewshehobisctaefe the draventicn W prdpese

process, especighb¥olptically M S.E:QhLbBﬂQE:ﬁIEEH& WdeOVedc:.d-éle‘avafiﬁé‘m
salts form Bronstedt™ acirds,” which have a very severe corroswe actlo

in
the phot oPysi 5. CTRBURGE; deanfl ady FANALLAR-SEREiEIvEs TiFtre  BRseske of
such m xtures | ehdpedn, Unwidrd acthiey rpnutnytﬂahmyn wmgm:&ﬁlh s
tri- 20 chl oronet hyl t E%ﬁ' % derlvgﬁ, or Iororre gyl

oxadi azol e derlsgﬂ’ aPss %yﬁ?oﬁ acaisdsp?/ﬁﬁ: %a¥R 8

corrosive acti oaubshrabee andegivespens agidr as ﬂhwlphm:mlatsiai pr@q;.gzo,
67 (1988), |( GfsSHOMDeR ndE EaPECE éﬁrﬁ&éﬁé%‘c%ﬁ" WarthernorW,s P

that, in addition to t overrent i oned acl d generators, n| t robenzyl
t osyl at €80 whi chnﬁﬂnﬁi%s&h@“&éné?‘&?‘éi%l RoRT -Reps §’-X°I ARt | on

}endenc%, gag aWwBoche usﬁd pirﬁf&?ﬁaﬁ,actﬁoﬂﬂitgb|Gségfégﬁtidﬁlﬂbf Ian¥9nsb
t\_an € deduce, { hese resu Suc mo. S C SO Dbe
used for photo- Bﬁ?g BELVE EAEPOYRT TR s‘?f @ﬁ @%@ﬁ%e%l ally

togg\/ radi ati oning compound.

According to the invention, compounds of the formula I

R2
.15 [- ¢ - o-(R3-y-),R3-Z -}, (D)
" |
X(-0-s0,-RY)
are proposed, in which
R is an alkyl, halogenocalkyl or aryl radical,
R®2 is a hydrogen atom, an alkyl, alkenyl or aryl
radical or the group (R'-80,-0-),X-,
\w _ 20 R? is a cycloalkylenedialkyl, cycloalkenylenedialkyl,

arylenedialkyl or heteroarylenedialkyl group, or an
alkylene, alkenylene, alkynylene, cycloalkylene or
arylene group,
X is an alkyl, cycloalkyl or aryl group subst:.tuted by
25 1 to 3 sulfonyloxy groups R! -80,-0,
Y is 0, §, CO, CO-0, SO,, SO,-O, NR*, CO-NH, O-CO-NR®,
NH-CO-NR® or NR5-CO-0, |
Z is 0, CO-NR®, 0-CO-NR® or NH-CO-NRS,
R* is an acyl radical, :
30 R’ is a hydrogen atom or an alkyl, cycloalkyl, alkenyl,
alkynyl or aryl radical,
R® is an alkyl, cycloalkyl, alkenyl, alkynyl or aryl
radical, '
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mononuclear aryl radical. The aryl radical can carry 1 to
3 substitﬁents, in particular halogen atoms, nitro
groups; cyano groups or alkyl or alkoxy groups having 1
to 3 carbon atoms. '

R? is preferably a hydrogen atom, an alkyl radical baving
1 to 6 and especially 1 to 3 carbon atoms, an alkenyl
radical ha.ving. 2 to 6 and especially 2 to 4 carbon atoms
or an aryl radical having 6 to 12 carbon atoms, which may
be substituted by halogen atoms, alkyl radicals having 1
to 3 carbon atoms, alkanesulfonyloxy radicals having 1 to
5 carbon atoms or alkoxy radicals having 1 to 3 carbon
atoms, or a radical of the formula (R'-S0,0).X, and
particularly preferably a hydrogen atom.

3 preferably is a cycloalkenylenedialkyl, cycloalkylene-
dialkyl, arylenedialkyl or heteroylenedialkyl group
having 6 to 20 and especially 6 to 15 carbon atoms, an
alkylene group having 1 to 8 carbon atoms, an alkenylene
or alkynylene group having 2 to 10 and especially 2 to 6
carbon atoms, a cycloalkylene group having 4 to 12 carbon
atoms or an arylene group having 6 to 10 carbon atoms, in
particular a mononuclear arylene group having 6 to 8
carbon atoms.

X is preferably an alkyl group having 2 to 8 carbon
atoms, a cycloalkyl group having 5 to 8 carbon atoms or
an aryl group having 6 to 12 carbon atoms, in particular
a mononuclear aryl group having 6 to 10 carbon atoms,

S a segregation of
%Eﬁ#i%ﬁﬂ%ﬁfferentlat- i ng conpound.



{ .
2 [err] is a cycl oal kyl enedi al kyl , cycloalkenylenedralkyl .
aryl @edr al kyl or heteroaryl enedi al kyl group, or an al kyl ene, al kenyl ene,;
al kynyl ene,» cycl oal kyl ene or aryl ene group, X is an al kyl, cycl oal kyI
aryl group substituted by 25 1 to B -sul fonyI OXy groups 9810444
is O S, CO COO [err]CONH OCO[err] NHCO[err] Z is 0, CO NR6,
O CO NR6 or NH GBYNRETIURS |being RArhighlazdvcprefsrred. These groups
hydrogen at om orar@nidl kiibh €¥66 Oy titwtd® vy 1 a&znuhlsénﬁwkyrg&ﬁﬁé
ferr] is an al k)fi;’ ?)y éoal kyl, al kenyl, al kynyl or aryl radical,

0510444 k teger fromO to 4, m is an integer greater than 1
and n IS an |nteger fromlto 3, Wnere [err] and Y in recurring

groupi ngs (err) degtig@d Qgq di fd. sdefjyn Those
~conmpounds of thetC lﬁ}"%'b Yoi8 Br’e érlﬁgd’ 702¢hi c?‘feiﬁrnr ?g g ? ir}gdr cal
having 1 o 6 car_béﬁ afen®: which may be haI ogenated, in partrcul ar
fluorinated, or an aryl radi cal having 6 to 12 carbon at ons, in particul ar -
a 10 nDnonucIear radi cal. The a r adi can carr

Substituonts, | TEpLhE LRPRE WEFBRCh LR HReatE han dupshe. pERTg: BY ARG

al kyl or al koxy!grcmzpshdimm ngelsame or a different definition in each
recurring unit.

R?! preferably is an alkanoyl radical having 2 to 6 carbon

c

10 atoms or an aroyl radical having 7 to 10 carbon atoms. It
can also be the radical of a different acid, for example

c

a sulfonyl or phosphonyl radical. Aroyl radicals are
particularly preferred. '

5 preferably is a hydrogen atom, an alkyl radical having

15 1 to 8 and especially 1 to 5 carbon atoms, an alkenyl or
alkynyl radical having 2 to 6 carbon atoms or an aryl
radical having 6 to 10 and especially 6 to 8 carbon
atoms. ' |

R® preferably is an alkyl radical having 1 to 8 and

20 especially 1 to 5 carbon atoms, an alkenyl or alkynyl

L radical having 2 to 6 carbon atoms or an aryl radical
L having 6 to 10 and especially 6 to 8 carbon atoms.

m preferably is an integer greater than 3.

Those compounds of the formula I are particularly
25 preferred in which R! is a methyl, ethyl, trifluoromethyl

or 1,1,2,3,3,3-hexafluoropropyl radical or a phenyl

radical which may be substituted by 1 to 3 alkyl or

alkoxy groups having 1 to 3 carbon atoms, 1 to 3 halogen

atoms, 1 or 2 nitro, cyano or trifluoromethyl groups or
30 appropriate combinations.

The method of preparing such compounds is known per se.
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_gggggggggggggggp;glp 10 carbon atons, = -7
OLUSsbEER. PR 0l SHAYeE REELBE. ol HGAEHBURRaTER A"
were dissolved in 200_ ml of tetrahyd:afura.n, 138 ml of
triethylamine were added and the mixture was cooled to
-5°C. 125.8 g (0.66 mol) of p-toluenesulfonic acid
chloride, dissolved in 330 ml of tetrahydrofufan and
precooled to -5°C, were added dropwise to the above
mixture at -8 to -5°C, Stirring was continued for 1 hour
at room temperature. The solution was poured into 1,000
ml of distilled water, and the mixture was adjusted to
PH 2 with concentrated hydrochloric acid. The oil which
had precipitated was taken up in ether, and the aqueous
phase was extracted with ether. The combined organic
phases were ﬁashed with water and dried. After
concentrating, a residue remained which was
recrystallized from cyclohéxane/methylene chloride. This

a
ing
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ach -

gave 120 g (66.1%) of 4-(toluene-4-sulfonyloxy)- ’

benzaldehyde (white solid having a melting point of 70 to
72°C) . '

2nd stage: 7.2 g (0.026 mol) of 4-(toluene-4-
sulfonyloxy) -benzaldehyde were heated under reflux
together with 2.4 g (0.026 mol) of butane-1,4diol, 4.25
g (0.0286 mol) of triethyl orthoformate and 100 mg of
p-toluenesulfonic acid in 150 ml of toluene. After about
2 hours, a part of the distillate was taken off until the
top temperature corresponded to the boiling point of pure
toluene. This procedure was repeated until t:hé top
temperature no longer fell below the boiling point of
pure toluene. After a further 2 hours, the distillation
was assisted for about 45 minutes by applying a vacuum of
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atons. m pref er8E)I1y h’ﬁe Rich Rpadt °t P&ntBe treseedonpBReNRd ok athe
formula | are pghti Bdbikl p£25ts NMRrgpeetedmin which [err] is a nmethyl,
ethyl, trifluoronmethyl or 1,1, 2,3, 3, 3-hexafl uoropropyl radical or a phenyl
radi cal which may be substituted by 1 to 3 al kyl or al koxy groups ‘having 1
to 3 carbon at oBxeparabifn ons, 1 or 2 nitro, cyano or
trifluoromet hyl 1g¢08RagR: S0g0.6 @0%0% AL )C Y| Ay DSy Dtz d T &

preparlng such conpounds known B
were dlssolved in 200 ml of tetrahydrofuran, 138 ml of

: triethylamine were added and the mixture was cooled to
~ -5°C. 125.8 g (0.66 mol) of p-toluenesulfonic acid
\..« chloride, dissolved in 330 ml of tetrahydrofuran and

precocoled to -5°C, were added dropwise to the above

15 mixture at -8 to -5°C. Stirring was continued for 1 hour
at room temperature. The solution was poured into 1,000
ml of distilled water, and the mixture was adjusted to
PH 2 with concentrated hydrochloric acid. The oil which
had precipitated was taken up in ether, and the aqueous -

20 phase was extracted with ether. The combined organic
phases were washed with water and dried. After
concentrating, an oil remained which was recrystallized
from cyclohexane. This gave 115 g (63.7%) of 3-(toluene-
4-gsulfonyloxy) -benzaldehyde (white solid having a melting

25 point of 65 to 67°C).

-2nd stage: 7.2 g (0.026 mol) of 3-(toluene-4-
sulfonyloxy) -benzaldehyde were heated in an oil bath to
130°C together with 4.15 g (0.026 mol) of butyne-1,4-
diol, 4.25 g (0.0286 mol) of triethyl orthoformate and
30 100 mg of p-toluenesulfonic acid in 150 ml of toluene.
After about 2 hours, a part of the distillate was taken
off until the top temperature corresponded to the boiling
point of pure toluene. This procedure was repeated until
the top temperature no longer £fell below the boiling
35 point of pure toluene. After a further 2 hours,
the distillation was assisted for about 45 minutes
by applying a vacuum of 4 mm Hg, and all wvolatile



o 0510444 .This can be carried out, for exanple
sgously to the synthesis instructions given in DE-A 2,610, 842, V\/ner :
t he appropriate sulfonic acid ester derivative nust be prepared ina
precedi ng stage. The synthesis of typicat 80 - and preferred 0510444
representatives of _these classe of _compounds_is described bel ow by -
reference to i nGPREEILNeRES HPTE di?éﬁ&?’&f"l Bht ExTap| eealeddawn residuec g -
(0. 66hng|)fof 4wh$dtakbhenpahﬂehﬁdhylane chlﬁffﬁﬁ}jﬁﬂb?ﬁd t Wi e Owith 03%

t et rahydr of ur an t m.ne were.added and the m xture, was
cooled to -5[er PP Egpbygrﬁﬁlé ﬁ§h§t&F°pa?8rﬂsh8§h?? HV%gaflﬁﬁﬁmlﬁPFﬂe

di ssol ved in 336nd tife tergamicir phasen wasd grierbol Aften rémoval wef ethelded
dropwi se £0 thegaBguaelS 9.8 T *biff G Mazk,  dubekebblorbll Held MHdnefiily nued
for 1 hour at roonrtenpe solutfon was poured into

distilled wat er Whigh PﬁevﬁﬂxFErb°w§§ea§PE§PB§dt3 pH 2 with concentrated
hydrochl oric acid. The oil which had precipitated was taken up in ether,

and the aqueous_20 . __ has Vas L ex racted with ether. The conbi ned organi o
phases were washe&—w = 4 ed. After concentrating,

residue renni hett smiagah \Naﬂs.aﬂecrg/stmm&edndlr)oma:@/clb.r\bedtwmtwene

benzal dehyde ?mﬁg%ﬁ%%éﬁﬂad%are%%%m 1sa f5140' 40 Ee LA PGen 20
stage: 302 g .18¢5. gl offiv|Yrieshylaning were added:ordndx FRepshisturey de
Wer.f/_ heated updeied ®d Ws°c. 22.9 g (0.12 mol) of p-toluenesulfonic
acid chloride, dissolved in 80 ml of tetrahydrofuran and
KM pre-cooled to -5°C, were added dropwise thereto at -8 to

~-5°C. Stirring was continued for 2 hours at room
15 temperature. The solution was poured into 1,000 ml of
distilled water, and the mixture was adjusted to pH 2
with | concentrated hydrochloric acid. The oil which had
. precipitated solidified after prolonged stirring, to give
4 a brown crystal paste. The crude product was filtered off
20 with suction and dried. It was recrystallized from
cyclohexane/meéhylene chloride with addition of active
charcoal. This gave 15.9 g (59.4%) of 3,4-bis-(toluene-4-
sulfonyloxy) -benzaldehyde (white solid having a melting

point of 95 to 97°C). |

g’” 25 2nd stage: 11.6 g (0.026 mol) of 3,4-bis-(toluene-4-
sul fonyloxy) ~benzaldehyde were heated in an oil bath at
130°C together with 3.75 g (0.026 mol) of triethylene
glycol, 4.25 g (0.0286 mol) of triethyl orthoformate and
100 mg of p-toluenesulfonic acid in 150 ml of toluene.

30 After about 2 hours, a part of the distillate was taken
off until the top temperature corresponded to the boiling
point of pure toluene. This procedure was repeated until
the top temperature no longer fell below the boilin§
point of pure toluene. After a further 2 hours, the

35 distillation was assisted for about 45 minutes by apply-
ing a vacuum of 4 mm Hg, and all volatile comnstituents
were distilled off. The cooled-down residue was taken up



5

wer’with 2.4 g (0.026 nol) of butane-1,4diol, 4.25 30 g'(O 028
orthoformate and 100 ng of p-tol uenesul fonic acid in 150
After about 2 hours, a part of the distillate was taken off’

-of triethyl
m af *t ol uene.

until the top tenperature corresponded to the- b0|I|ng p0|nt of MARI0D444
This procedure was repeated until the top qgerature no

t ol uene.

| onger fell bel % tHetB¥ierag ¢RAHLN, pashesd uéﬂ'éceAfY'éFha
the di st hiyipbkfdeVaslasios tall [duicized datermeach bimeprind thed

hour s,

vacuum of

constituents we

%ir t9Rdium

e OESRPLE, PRage, Mas el Aftet, Aobeephoat, e RiVeRss &

met hyl ene chl or Lde8 v@slodd a widaskui thoﬂérsb:lkemﬂiy;in@u demgibhed; orwldich

dei oni zedgwat er

r enoval

o

ggﬁggdt hgeb‘fagglg%ggngr ani ¢ phase was 5 dried. After

vent a yellTow oi | remai ned which proved to be

the desired Conmpound 1 on the basis of its NVR spectrum Preparation
Exanple 2 1st spg ggﬁaratﬁenGQgiﬁ1564m)l) of 3-hydroxybenzal dehyde 10

wer e di ssol ved
added and the

p-t ol uenesul fonbenaall.dehyﬂer (dee Hrepmtaeﬁonrﬂﬁﬁphé i lst rsﬂggﬁ)ofvmm and

72ur Suastioiia PRL S| coF] Al ipie o ASen ' ¢

precool ed to -SnguadV\%ﬁeQ-d(}%fk gﬁ? ?fat&@iﬁelvg to Zﬁé%“.rﬁ.e

to -5[err
sol utiont
adjusted to

/

15

20

25

30

Stlrrlng was conti nue

s pofrddd nf®- 03 Howok) ef- davéﬁqhyéld oukkoformate handi 8 8R2e Swas

b

roomtenper ure

(0.06 mol) of a urethane alcohol prepared by reacting 1
mol of ethylene carbonate with 1 mol of n-propylamine,
and 100 mg of p-toluenesulfonic acid. After about 2
hours, a part of the distillate was taken off until the
top temperature corresponded to the boiling point of pure
toluene. This procedure was repeated until the top
temperature no longer fell below the boiling point of
pure toluene. After a further 2 hours, the distillation
was assisted for about 45 minutes by applying a vacuum
of 4 mm Hg, and all volatile const:.tuents were distilled
off. The cooled down residue was taken up in methylene
chloride, washed twice with 2% sodium hydroxide solution
and deionized water each time, and the organic phase was
dried. After removal of the solvent, 10.8 g of a light-
colored, viscous liquid remained which was subjected to -
a <vacuum treatment at 180°C/0.01 mm Hg. In this
treatment, a colorless liquid was stripped off. The
remaining highly viscous residue proved to be Compound 4.

Further examples of compounds according to the invention
are listed in the attached formulae 5 to 489.




|

‘ether: The- conbi ned organi ¢ phases were washed wth water and_ 'dried.

(0.026 nol) of butyne-1,4- diol};

#

pH'%;iﬁt% concentrated hydrochloric acid. The oil whi ch had precipitatédf
was t.aken up in ether, and the aqueous 20 phase was extracted with

After concentrating, an oil remained whiti%ws recrystallized fOorh0444
cycl ohexane. This gave_ 115 g (63.7% of 3-(toluene- 4-sul fonyl oxy)
-benzal dehyde (GPPPeuRd|NQ- hhying a nelting 25 point of 65 to 67[err]
2nd st age: 7.2 g (0.026 nol) of 3-(toluepe-4- sulfonyl oxy)
- benzal dehyde were heated in an oil b@ih.cga%QGKD ogether with 4.15 g

: g (0.0286 nmol) of triethyl
ort hof ormate and 30 100 ng f Ktol uenesulfoniT acid in 150 m of
toluene. After about 2 hours, a panft of the distillate was taken off until
the top tenperature corresponded he boiling point of pure toluene. This
procedure was repeated until the enperature no | onger fell below the

boiling 35 - point of pure ghe. After a further 2 hours, the’
distillation was assisted for abo 5 mnute \ applying a vacuum of 4 mm
Hg, and all volatile - 10 - W10444 constituents were
distilled off. The cool ed-down residoeSPa *et hyl ene chl ori de,
washed twice with 2% sodi um hydroxi de sol uti ow=s#d dei oni zed wat er each
time, and the organic phase was dried. After renoval of the 5 sol vent

9.8 g of a dar kComppundcNPerés nelt remai ned which proved to be the
Conpound 2.

| 1
~ [ 0 — CHo CECCHy — 0 ——
U ]_\ca/ ' ' J
©\o - SOZO_CHs
Y,

Compound No. 3:

w—

O - CpH4O0CaH 0C2Hge— O j

<
| cH



Pre?ﬁratﬁon Exanpl e 3 1st stage: 8.29 ¢ (0 06 nDI) of R
i hydr oxy- benzal dehyde were dissolved in 40 nl of tetrahydr of ur an,- 10
18.5'mM ofc triethylam ne were added, and the m xture cooled to -5 err] 22. 9
g (0.12 nol) of p-toluenesul fonic aC|d chtdrtde, dissolved in B R
tetrahydrofuran and ‘pre-cooled to -5[err] were added dropwi se thereto at -8 T

to 5[err] StirfComponnsd dent #tued for 2 hours at roon115 t enperat ure.
The solution was poured into 1,000 mM of distjlle and the m xture
was adjusted to pH 2 with concentrated hydrocﬁlorlc ﬁ&ﬁ'The oi | which had

paste. The crude product was suction and dried.
It was, recrystallized from ¢ycl'o exane/nethylene c oride with addition
of active charcoal. This-gave~-15.P g (59.4% of 3,4-bis-(toluene-4-

sul f onyl oxy) - benzal dehyde (whites$glid having a nelting point of 95 to
ie!!ﬁ;

precipitated solidified afte \Elruol onge%r,ﬂbr.t g, N o'lgl ve a brown crystal

97[err] 25 2nd stage: 11.6 3. 026 nol ) of 3, 4-bis-(toluene-4-

sul fonyl oxy) - benzal,dehyde were gd in an oil bath at 130[err]together
with 3.75 g (0.026 nol) of trietF 4.25 g (0.0286 nol) of
triethyl orthoformate and 100 ng bf p-tol ug f onjeg.acid in 150 m of

tol uene. 30 After about 2 hou®s SR art e gl dtillate was taken of f
until the top tenperature corresponded to th=Hoiling point of pure
toluene. This procedure was repeated until the top tenperature no |onger
fell below thed%ﬂ§ddﬂhﬂﬁ%'“5iﬁ pure toluene. -After a further 2 hours, the
351 . distillatidn was assisted for about 45 m nutes by apply- ing a

vacttum of 4 mm Hg, and all volatile constituents

71 ene gl ycq

o ~__ _O-CqHg-O——
| “cH J
0 — S0z ~ CHg
Compound No. 6:
[\/O C4 Hg J
@ | ~ch

O —~S02—~C2aHs



’,\/vere’aﬁ stilled off. The cool ed-down residue was taken up - 11 - i
0510444 in nethyl ene chloride, washed twice with 2@6sod|un1hydrOX|de S
solution and dei oni zed water each tine, and the organic phase was dried.:
After renoval of the solvent, 13.8 g of a &%k, honey-1ike Iiqui®8 1@ﬁﬁ#ned-'
which 5 proved to be Conpound 3. Preparation Exanple 4 7.2 g (0.026
mol) of 4- (t(ﬂqﬂgﬁﬁ“ﬁ“%ﬁﬁﬁgﬁQ1oxy) benzal dehyde (see Preparation Exanple
1, ‘1st stage) were heated under ref lux in 150 m of tolue?e together wth
10 5.2 g (0.035 nol) triethyl orthoformate apd 8.82:g (0.06 nol) of

a urethane al cohol pr epa&i%my refcti Gg Ham©O m%aﬁyu en@ arbonate with 1
nol of n-propyl am ne, and E of p-toluenesul fonic acid] After about 2
hours, a part of the distitlatle was taken off until the 15 t op.
tenperature corresponded to the boiling point of pure toluene. This
procedure was repeated unti | ¥ top tenperature no longer fell belowthe
boi li ng point of pure tolue ter a further 2 hours, the distillation
was assi sted for about 45 by applying a vacuum 20 of 4 . mm
Hg, and all volatile constitiosfffs were distilled off. The cool ed- down

resi due was taken up in nmethyljene chloride, washed twce with 2% sodi um
hydr oxi de sol ution and .dei oni Zgd- L1~ ‘time, and the organic phase was "’
dried. After renoval of the solvent,” 10.8 of a light- 25 col ored,
viscous liquid remained which was subjected to

Compound No. 8:

- - %\CH/O__CZH4-0—CZH4—'OT—
; o
Q - S0z — CHg
Compound No. 9: .
o 1

- Cr H4p— O =
A0 5 Hyo J

T

QO —S02 - CFa — CHF ~ CF3



fa gafudm treatment at 180C/0.01 mm Hg. In this treatnment, a .
col ess liquid was stripped off. The remaining highly viscous residue
proved to e Conmpound 4. Further exanples of conpounds accordrn% to the _
i nvention 30 are listed in the attachd® fornmulae 5 to 49. -

0510444 Cbnpound No. 1; & rr{oc}i[err] [err] Compound No. 2: [err] Cbnpound

No. 3: [err] [&9UPquRdNo - 0510444 Conpound No.
4. [err] [err] Conpound No. 5: [err] [err] ' '

[ 0—02H4“°"C2H4—0..J
Loen

\o—soz-—CHs
Compound No. 11:

]
0 — CHp CECCH, — -]-—-

Compound No. 12:-

£ ' ‘

_O - CHyCH = CHCHZ-O—"‘J

Suer



;. Conpound No. 6: [err] CH[err] ~— --14 _ 0510444
i+ Conmgeind No. 7@ [err] CH [err] Conpound No. 8: [err] [err] [err] [err] -~*
-[err]e Compound No. 9: [err][ [err] [err] - 15 - ' 0510444
“Conpound No. 10: [err] [err] - 16 - 0510444~ - -

Comp.ound No. 13 :

e Compound No. 14.3
~ 1
——

|_ CH

(Y
0 - SO0y NO2
(o]

S Compound No. 15:

[ O — CH, CH = CHCHp — O——

| “cH



1 Conpound No. 11: [err] [err]- Compound No. 12: [err[ [err] 'fi161_3-' _
05@B444 Compound No. 13: [err][ CH [err] [err] Conpound No. 14: ferr] [err

[err] Conpound- No. 15: [err] [err] [err] 17 - o444;ﬁ 
Conpound ‘No. 16: [err] - 17 - 0510424 -

Compound No. 16:

{ - ' - Hy— O—
0o-C H4"s CaoHg4 J

\_ CH
P

Compound No. 17:

c

(
\

Q- CSH12"O "—J‘_'—

R, |

Compound No. 18:




}Co"_ und No. 17: r Iferr] CH Conpound No. 18: [err] [err] - - 18 -
: 0510444 Conpound No. 19: [err] Conpound No. 20: 1 [err] CAH8 [err] Conpou
No. 21: [err] [err] - 19 - 0510444 Compound No. 22:: -
[err] [err] Compound No. 23: [err] Conpeud# No. 24: ' 0510444 - -

cOmﬁound No. 19: _
1
]
| “cH
" O — SO2 — CH3
O - SO, — CHg

Compound No. 20:

b . [ 20-05ﬂ2“°’L
N | [\TH ]
C4Hg -
c‘)-soz-—Q— CH3
. Y .
Compound No. 21;':
[ /Q“C4H8—° —L
| “cn J

o - S04 — CHg — CHy Cl



fs[er(q3 err]

[err]

No. 29:

c

c

err] ~ 20 - : 0510444 Conpound No 25

5. [err]

2 [err] Conpound No. 26: [err] [err] Conpound No. 27: [err]
0510444 Conpound No. 28: [err] [err] Corrpound

[err] - 18 - 10444

Compound No. 22:

l_ CH3 ‘l
et T

0 - SO, — CHg

Compound No. 23:

Jope

Compound No. 24:

.
CoHg—~0—CaH4— O ——
/0 20847 J

/O/ h |
0 — SO ~ CHg

H3C ~S02~0

- soz -~ CH3



1- 2 0510444 Conpound No. 30: [err] [err] Corrpound No
©31: %[)err] [err] Compound No . 32: * CH [err] - 23 -
0510444 Conpound No. 33: [err] [err] Corrpound No. 34: [err] [err] Canpoun
No. 35: [err] [err] - 24 - - 20 - 0510444 Corrpound 10444 o
[err] [err] -
Compound No. 25:

- - CoHyg = O oo
l[\/o CaH4q4—O 2 14 J

N CHp~CH=CH2

HyC— S0~ O

cOmpouna No. 26:

I
- \L /°"°2”4's°_2"°2H4-°' J
: | “cH '
\,,/'
O“SOZ‘CF:;
o

b

Compound No. 27:

f —~CEC~-CHy—0~C2Hg=0——
! O —-CoHs~0=CHy —C=E J
[\ca/ 2H4



!:'[er'r'_, Cdrrpound No. 37: [err] Conpound No. 38: !CH [err]:
- 261 ' 0510444 Conpound No. 39: [err] [err] Conpound No:.: 41
[err]s [err] Conmpound No. 41: [err] [err] - 26 -
Conmpound No. 42: [err] Conpound No. 43: -021 - 0 [err] [ePF]l-Otléflr]

Compound No. 28:

)
Compound No. 29:
U
R e Qe
. O — CH CH2
[\ S 2 J
| Tch

0 ~S04,9- CH3



ECOr‘%Sund No. 44: 0 0 [err] - 27 B
0510444 Conpound No. 45: [err] Conpound No. 46: 0 [err] Conpound.No. 47L
[err} [erk] .- 28 - 0510444 Conpound No. 48: [err]
Conmpound No. 49: [err] These were synthes2Zed anal ogously to profdidadds
known fromthe literature. Their authenticity was confirnmed by 5:
el enent al anaIFQMPouné NerrBORt is clear fromthe preparation nethods t hat
the result- ing oligoneric conpounds according to the invention of the
formula | are forned by a condensation rea It is in the nature of
such reactions that thry form product .

L\ /O—CHZ o - CBZ-OJ

CH

— Compound No. 31:
'L,(
0
\LLCH/ -
o }
O :
_ Compound No. 32:

Aot

Q- SOz" C3H7



10 /~, nixtures which are conposed of individual oligoners of differen
ded?ées of oliganerization. By nmeans of a suitable polynmer analysis, it::w
possirbl e to prove that, as a result of optimzed reaction control, nore- -
than 90% of the mixture has a degree of ~oBBgneri zati on of betvwﬁ§#QE#4-:.r4;_;
and 40, but nononeric, dineric and trinmeric conpounds or conpounds. having-a.
degree of ol i g6PEPP¥REG ¥R-0f33 40 are also al ways detectable in small o
guantities. The oligoner conposition can, however, be nade reproducible by

using clearly fixed reaction conditions. 20O The above seledtion of
conpounds accordi ng to thegi DYEHH 4+ @—6 . I'aclz%mé'\AET‘ﬁ‘F! at those

whi ch have acet al res are particul preferred. This ijs to be -
29 - 0444 ascribed to the fact that- they are
very readily accessibljeand, in addition, are also extrenmely stable to
hydrol ysis both in sgltfNon and in |ayers, and that thus a stable recording
mat eri al contai ning § conpounds 5 can be produced. As described
in the Preparation es, the acetals according to the invention are
based on certain al defiy#fes, ~¢f -w&Ogh-Cipgol | owi ng are particularly
preferred as starting conmpounds:. 2-, 3- and.4-hydroxybenzal dehyde, 10
2,3-, 2,4-, 2,5- and 3, 4-di hydroxybenzal dehyde, 2, 3,4- and
3,4,5-tri hydroxybenzal dehyde, 4-hydroxy- 3-net hyl - benzal dehyde,
2- hydr oxy- 4- met hoxy- benzal dehyde,

_ Compound No. 34:

R,

N | \[\ 0 ~f=CyHy =0 -13— C2Hs= 0
L r4 J
ch/ CHg4

(N

Compound No. 35:

. -9 - Csly
“ \k/pczmuu—c—n]\

[cz—x



|2 s

2- hyd
4- hyd
2- hyd

or o><‘y- 5- met hoxy- benzal dehyde, 15 3- hydr oxy- 4- et hoxy¥ benzal dehyd
‘5- hydr oxy-«3, 4- di met hoxy- benzal dehyde, 3-ethoxy-4-hydroxy-benzal 8313444 '

r oxy- 3- net hoxy- benzal dehyde, 4-hydroxy-3, 5-di net hyl - benzal dehyde,

r oxy- 5- ni t r o- benzal dehyde, 3-hydroxy#4- i t r o- benzal dehyde,
roxy-3-nitro-benzal dehyde, 5-hydroxy-2-nitro-benzal dehyde,
r oxy- naphtFRmReERd Noy t?aﬁ'dehyde 25 5 These al dehydes are
rcially available, while other hydroxyal dehydesgsuitabl e according to

conme
the invention as precursors can in general be prepargd mg@wﬁblge manner
by the nost diverse nethods. A revg ew of ?&?E%&é gl gen N uben- eyl ,

Met hoden der organi schen Chem e of Organic istry], vol.
7/ 1. According to the i nventii onCH a positive-working

radi ati on-sensitive mxture is al-slp prjoposed which con- tains, as the

essential constituents, a) a binder hich is insoluble in water and

sol ub
- 30
under
aci d-
f ormu

“

le or 35 _ at | east swe 3 i n aqueous al kal i ne sol utions and
- \ 0510444 b) § gound whi ch generates a strong acid
t he action of actinic radi ats 2 ich has at | east one

cl eavabl e C-0- iq:stmnd SOher @ t héf conpddnd O + £tz compound of the
la | . '

Compound No. 37:

o CH, CH(CH3 ),

[\cﬂ/ocz Hg NH-— c- N]\‘

O ~ SO —~ CHj

ch-soz-—q/ '

Compound No. 38:

0 — S04 = CHg



%

5:. descri bed above. The radiation-sensitive m xtures according to the

iqzsn- tion, obtained with the use of conpounds of the fornmula |, are R
di |th|shed by high sensitivities over a wi de spectral range {@E are ;ﬁjx
very particularly suitable for 10 FrReadration with high- end

radiation, preferably with light of a wavelength from 190 to 350 nn1 They
show hi gh t heiggipocun@ Na.t B%and make it possible accurately.to reproduce
even superfine structures of an original. No corrosive photolysis products
are generated by the 15 exposure, so that the m x &y can al so be used
on sensitive substraté materials. The acid-cl eavabl e jphotoljytic acid
generators contained in the radiation-sensitiQe mxtute aggording to the

i nvention can be used al one or in conbinationitwith_e
aci d-unstabl e acid generators of t e%ﬁi{ioc-kaes-ddg to the invention.
However, conbi nations w t hep7photdl ytic acid generfators are al so
possi bl e, for which even tEe a@Hum salts nentioned at |the outset, hal ogen

conpounds, especially trichlorpnethyltriazine derivatives 25 or
trichl oronet hyl oxadi azol e deri
or or ganonet al / or ganohal gg€
however, such conbi nati ons

atives, o-quinonedi- azidesulfochlorides
gQnbi nations are suitable. Overall,

t preferred since the. di sadvant ages

al ready nentioned. can under o circunmst ances 30 reappear in such
radi ation-sensitive m xtures.\& hest S0y acDEanst abl e acid generators
of the formula | in the m xture accor ng to the invention is in general
between 2 and 60% by weight, preferably 5 to 50% by wei ght and particularly
prb?erably 10 to 4096by N _

’\‘{- cOmpound No. 40:

o] CH,» CE CH

. //a 2

ocC Hso ¢ ——
\_ cH
N\
H3°—5°2’°//
o — S0z — CH3

Q Compound No. 41:

. !
- - Q-
{ O ~CoHg— SOy CaHy
e 204 J

|

0. — SOz — CHj



1 35 - wei ght, each relative to the total weight of the |ayer. - 31 -~

05ﬂﬁ§44 | f desired, other acid-cleavable conpounds can be added to the
m xtyres according to the invention; in this case, above all the follomnng
conpound cl asses have proven suitable: B 26 -(1) those having @%104%4t one
ort hocarboxylic acid ester grouping and/or carboxylic acid amde-acetal - .
groupi ng, the compaurds Nd.s@2zaving a pol yneric character and it being '
possi bl e for the said groupings to occur as linking elenents in the nmain 10
chain or substituents in side o0 chains (DE-A 2,610,842 and

2,928, 636), (2) ollgszfi;c or polynerlc co ounds withre ur]lng acetal

and/ or ketal grouping t he-Orai R 2dhatn0(DE & BH304 948 2T 18, 254), 15

(3) conpounds havi ng t one enol ether grouping or

N-acyl i m nocar bonat e gr uplng (EP- A 0, 006, 626 and 0, 006, 627), (4) «cyclic

acetals or ketals of [err]l-ketoesters or [err]- ket o- ani des . (EP-A

0, 202, 196), 20 (5) gonpPdynds havi ng silyl et her groupi ngs”

(DE-A 3,544,165 and 3, 60; , (6) conpounds havi ng si |yl enol et her
¥ 3, 730, 783), (7) nonoacetals and nonoketal s,

groupi ngs (DE-A 3, 730, 78% )
whose al dehyde or keto 25 conponent respectively has a solubility
0 — SO2 — CH(CF3)2 '

of between

Compound No. 43:
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*0.1,4nd*100 g/l in the developer (DE-A 3, 730 787), (8) ethers based on;
terti/ary al cohols (US-A 4,603,101) and (9) carboxylic acid esters and:' .
carbonates of tertiary 30 , al cohols, allylic al cohols. or benzylic~
al cohol's [US-A 4,491,628 and J. M Frechet 28t -al ., J. | magi ng ScP51884459- 6477,
(1986)] . letures of the said acid-cl eavable conpounds can al so be used. R
Anongst these, Grsmonnd N #5%4 eavabl e conpounds 35 can- preferably,be

used which have to be classified un er one of the alovementioned types (1)

to (9) and, anongst these, es C|alm os |cnuhdyenandyn4 avabl e

- 32 - /95}.& ’E*OC on Anongst  t hese, hose
conpounds are pardlc' arly preferred which belong to the types (1), (2),

(7Y and (9). Under type (2), especially the poly- nmeric acetals should be
singled out, and, ofstTh¢ acid- 5 cl eavabl e conpounds of type (7),
especially those whg 4l dehyde o, t one conponent has a boiling point

above 150C, preferab »//’ esQ, erall, however, such m xtures are not
preferred. The-conmpound (b) or the nmbi nati on of conpounds (b) is 10

present in a concentration from2 to 60% by wei ght. The radi ati on-sensitive

m xture according to the inven- tion also contains at |east one polyneric

bi nder which is insoluble in water but soluble or at |east swellable in
aqueous al kal i reomsdurid Mes. 48w bi nder is di stinguished

. o
- 4
— \L 0 = Cy Hg= NH - C = NH o
Ve _ o
- l_ CH " 1
N NH-—c-NH-Cz“r‘"‘J"’

Compound No. 47:




115 "~ ih particular by being highly conpatible with the other consti.tuent
of t radi ati on-sensitive mixture according to the invention and having -
t he | ewest. possi bl e charac- teristic absorption, i.e. high transparency,
especially in the wavel ength range from 1988te 350 nm Bi nders boseg4Ld
on novol ak condensation resins, which are as a rule used in conbination
wi t h  napht hoquiCompedingd iN$as 48as t he phot oactive conponents, do not neet
this requirenent. Although novol ak condensation resins show, after imge-
W se exposure, an increase in the solubility in aqueous 25 al kal i ne
devel opers in the exposed areas, theifr chargc- _terisf{ic ahQsorptiof is
undesirably high in the region of t [ orfgﬁbﬁéﬁéﬁb%ﬂzdégzgﬁg'Pﬁl‘the

i rradi ati on. Noval ak condensati on e can . however, be used asja m xture
with other resins -of -higher f 0 suitabl e as binders.
The m xing ratios here depend pr& ‘ he nature of the binder to
be m xed with the rby8lalOrespm.- peci al | y NAPOnpanige,,acieqy,s are the
degree of characteristic absorption of the binder in t e sard wavel engt h
range, and also the mscibility with 35 the other constituents of
the radiation-sensitive mxture. In general, however, the binder of the

_ 33 _ . 0510444 radi ation-sensitive mxture according to
the invention cgoxpotnd Nalp 498 30% by wei ght, especially up to 20% by

wei ght, of a novol ak condensation resin. Suitable binders are honopol yners
or copol yners of - { 1

R \/0—02}!4"0502—02?'!4—0———

!

, ¢
- T 0
H3 C - S0~ 0 .

These were synthesized analogously to processes known

' from the literature. Their authenticity was confirmed by
5 elemental analysis and lH-NMR.

It is clear from the preparation methods that the result-
ing oligomeric compounds according to the invention of
the formula I are formed by a condensation reaction. It
is in the nature of such reactions that they form product
gh/ 10 mixtures which are composed of individual oligomers of
different degrees of oligomerization. By means of a
suitable polymer analysis, it was possible to prove that,
as a result of optimized reaction control, more than 90%
of the mixture has a degree of oligomerization of between
15 4 and 40, but monomeric, dimeric and trimeric compounds
or compounds having a degree of oligomerization of > 40
are also always detectable in small quantities. The
oligomer composition can, however, be made reproducible

by using clearly fixed reaction conditions.

20 The above selection of compounds according to the inven-
tion of the formula I shows that those which have acetal
structures are particularly preferred. This is to be



'5 néﬁhp hydroxystyrene and al'kyl derivatives thereof, for exanple'o
3 .

F)

''''''

- 4- hydr oxyst yr ene, of 3, 5-di net hyl - 4- hydroxystyrene or -
2, 3- drnethyl-4-hydroxystyrene and honopol yners or "copol ynmers of ot her
vinylphenols for exanple of 2- or 3-hydroXx§styrene or of 4- netWﬁ10!4410
hydr oxystyrene, or the esters of (nmeth)acrylic acid with phenols, for
exanpl e pyr ocaseEibBed tpesshei népcthy dhakui Ahey, BFeog STy Feadily

gml nOphenolbls anﬂcééssgﬂle éxﬁépqmltmlauﬂdies?\ﬁelt hlaéﬁéﬁtfmt Qﬁﬁable to

ol ymeri zabl e c oupnds, suc S, S e acryl a

acryl ate or theﬁgafﬂﬂfﬁ’h E’@°E€ebna%°:§ R AR rrejga ﬁ%n){:

i ncreased plasma seababammbdrdiuynmatnxhameaonthinnngcuhbaenmmypuunds

nononers, f or eégﬂpl V'B¥F&E&Qﬁthyhﬁ"%$% IyI rlqﬁgpykyéﬁy%%$ﬁye
0 0

used for ?he prepar a Pon copol'yners ove ype
transpar ency of Examptes; nddves asegeheraqtaondlg#mrtbnthﬁe ivvenbion are

interest, so thﬁ&séapbﬂV%Qr%EEHP%H! dé%Fxﬁﬁ'thchEGHé|EBlWBhing are
honopolyners or cogo ynmers of mal eimde can al be used. These bi'nders too

show a hi gh troPRpEientsrly preferred ag stacting FOMRRMRART | bed. Here
again, the conononers preferably used are styrene substituted styrenes,

vi nyl phenol s, vinyl _ ethers, Vi ters silyl conpounds or ,
(neth)acrylatesé |% é o $¥ ?al? g%% can, furthernore, also be
30 used mn2h3-coanﬁene255 mmnéh3.t+dahyﬂrewwh¢nﬁﬂldﬁh¥d¢n solubility

i n aqueous alkaé|§e4sogﬂa|? estjbf ggkyggn Piekyddpl e, naleic

aniydride, maleiC acid hal ers or the like. The said binders can also
be mixed with ohzh¥dEeR¥r 3 rpethyl-benzaldehyde,

\J 2-hydroxy-4-methoxy-benzaldehyde,
2-hydroxy-5-methoxy-benzaldehyde,

15 3-hydroxy-4-methoxy-benzaldehyde,

4 -hydroxy-3-methoxy-benzaldehyde,
4-hydroxy-3,5-dimethyl-benzaldehyde,
5-hydroxy-3,4-dimethoxy-benzaldehyde,
3-ethoxy-4-hydroxy-benzaldehyde,

20 2-hydroxy-5-nitro-benzaldehyde,
3ehydroxy-4-ni£ro-benza1dehyde;
4-hydroxy-3-nitro-benzaldehyde,
S~hydroxy-2-nitro-benzaldehyde,
2-hydroxy-naphthalene-1l-carbaldehyde

S 25 These aldehydes are commercially available, while other
hydroxyaldehydes suitable according to the invention as
precursors can in general be prepared in a simple manner
by the most diverse methods. A review of these is given
in Houben-Weyl, Methoden der organischen Chemie [Methods

30 of Organic Chemistry], vol. 7/1.

According to the invention, a positive-working
radiation-sensitive mixture is also proposed which con-
taing, as the essential comnstituents,

a) a binder which is insoluble in water and soluble or
35 at least swellable in aqueous alkaline solutions and



: 0510444 this does not inmpair the optical -
y of the radiation-sensitive mxture. However, binder m xtures. are _
not preferred. The quantity of binder is in general 40 to 98% by wei ght, 5 -~
especially 50 to 95% by wei ght, preferabl 8066 to 90% by wei ght, 0530444y e to
the total weight of the radiation- sengitive m xture. The extinction of the

bi nder or of the cor®) rfat FERPERRE; HBirR geperptefc ARGt ACidnyRdsE t he
sensitivity of 10 Cawmmdrb)oﬁfxuﬂ:duhe ﬂa@i&tﬁbﬁﬂaﬁ:ﬁwh&bﬂ hhk at

appropriate, dyes, pigments ast i tti s, and fl ow agents,
and al so pol yglycols an %%‘IL’I el%%éé eﬁiﬁvs&%rd]&% thyI cel I ul ose,
can al so be added to the radiation-sensitive mixtures according to 15

the invention V. p &tg% q e s, El b

adhesi on and gf‘%ié Weﬁhg ‘g tr‘%%e&l” {@ %e coggﬂiaél ?ﬁ EePEbiinina T
radi ati o sensidesaribed AkovR cor di ng to the inventi on is expediently dis-
solved in a solvent or | n a conbi nation of solvents. Et hyl ene

gl ycol , - ethyl rmnorre.t h t her, et hyl ene col . dineth I
et her, ethyl en%% ‘ﬁ’&“ﬁﬁx 8r§‘I"§‘gol n&ih‘&a?‘

et hers, especi aﬁiqn,prdmyaiamed owi/cho| thethqé ef heompoahdphafl thesfemuléf or
exanpl e et hyl et e C e,
n- butyl acet atgf p%%y gﬁgﬁgﬁﬂfm %%I th%er%g%i?& es %'%er % #idb

propyl ene gl ycopentral range. a'Elwatere very particularly Sultable for
C 10 irradiation with high-energy UV radiation, preferably

with light of a wavelength from 190 to 350 nm. They show
\w high thermal stability and make it possible accurately to

qual¥-

reproduce even superfine structures of an original. No
corrosive photolysis products are generated by the

15 exposure, so that the mixture can also be used on
_sensitive substrate materials.

The acid-cleavable photolytic acid generators contained
in the radiation-sensitive mixture according to the
invention can be used alone or in combination with other
20 acid-unstable acid generators of the said class according
to the invention. However, combinations with other
photolytic acid generators are also possible, for which
even the onium salts mentioned at the outset, halogen
_ b compounds, especially trichloromethyltriazine derivatives
25 or trichloromethyloxadiazole derivatives, o-quinonedi-
azidesulfochlorides or organometal/organohalogen
combinations are suitable. Overall, however, such
combinations are not preferred since the disadvantages
already mentioned can under certain circumstances

30 reappear in such radiation-sensitive mixtures.

The content of acid-unstable acid generators of the
formula I in the mixture according to the invention is in
general between 2 and 60% by weight, preferably 5 to 50%
by weight and particularly preferably 10 to 40% by
35 weight, each relative to the total weight of the layer.



i

or aFry\L acet at e), ethers (for exanpl e dioxane), ketones (for exanple neth
et hyM ket one, nethyl isobutyl ketone, cycl opentanone and cycl ohexanone), °
di met-hyl f or'mam de, 30 di met hyl acet am de, hexanet hyl phosphor am de,
N-nmet hyl - pyrrolidone, butyrolactone, tety@¥drofuran and ni xtur @6104dseof |
are particularly ‘bt aple_for this Eurpo]s. g Xcol ethers, aliphatic esters’ -
and ketones are egiredy  pther cpeidegleavablescompounds can be added -
0510444 U ti nat ety , thdmicitrires abcbitdingl tonthe dipeaicion); tiie thial cage,

process used, hreghla Lckness an n _the dry| condi tions.
The sol vents rrurs]?kw?sogb ﬁ%ém )cfg 5:@%% tr%‘?mp ‘gté Fh‘g‘ﬁsﬁﬁst T PERYER
irreversibly 5 suibmblethe other |ayer conponents. The sol ution prepared
with the said solvents has as a rule a solids content from5 to 60% by

wei ght, pr ef er abl up to 50% by weight. Finally, the invention also relates
to a radialion- %’ thoge havipg atcieapheReerthecaghamrlic asighsster

essen- tially of a supsddfing andnd/egat edai‘ﬁ@i’:?l)ﬂc aio’idi at a@ides@@athilve
| ayer of the radiativon-sensiti vg m Xt ure ace or di i nvent

Possi bl e substrates afe HT-$Mo ena?%’?‘l’%‘f‘% Bf ch Rﬁggng Fap? é?’f“&i’%f’
sem conductors, nultichanmeteri mmdl ditr ca:et:mg)r pomeddplat e€foxi r thet sSsadd

conposed or from whi Ic%. %&agb RS Rl h“ﬁfﬁ%cgﬂeﬁwéé g*xeﬁ_hghhggncan o

al so be thermal ly ox d/ or coate num an
chain or as subst:.tuent:s in side chains

(DE-A 2,610,842 and 2,928,636),

- (2) oligomeric or polymeric compounds with recurring

&J acetal and/or ketal groupings in the main chain
(DE-A 2,306,248 and 2,718,254),

15 (3) compounds having at least one enol ether grouping or

N-acyliminocarbonate grouping (EP-A 0,006,626 and
0,006,627),
(4) cyclic acetals or ketals of g-ketoesters or fS-keto-

G amides (EP-A 0,202,196), _

20 (5) compounds  having silyl ether groupings

(DE-A 3,544,165 and 3,601,264),
(6) compounds having silylenol ether groupings

(DE-A 3,730,785 and 3,730,783),
(7) monoacetals and monoketals, whose aldehyde or keto
25 component respectively has a solubility of between
N 0.1 and 100 g/1 in the developer (DE-A 3,730,787),
(8) ethers based on tertiary alcohols (US-A 4,603,101)

and

(9) carboxylic acid esters_and carbonates of tertiary
30 alcohols, allylic alcchols or benzylic alcochols
[US-A 4,491,628 and J.M. Fréchet et al., J. Imaging

Sci. 30, 59-64 (1986)1.

Mixtures of the said acid-cleavable compounds can also be
used. Amongst these, however, acid-cleavable compounds
35 can preferably be used which have to be classified under
one of the aboﬁementioned types (1) to (9) and, amongst
these, especially those which have an acid-cleavable



1

dopegr, merit special nention. I'n addition, all other 20 ' substrat s
usual i n sem conductor technol ogy are pos- sible, such as silicon nitride
gal | ium arseni de and i ndi um phosphi de. .Moreover, the substrates known fro
liquid crystal display manufacture are posﬁ%l-e such as, for exas5poda44
glass and indiumtin oxide and al so netal | at es andf0|ls - for
exanpl e of al umiTiC copFBA-andABPRESE ;i rﬁi}’t%ﬁe'f oi E§°ﬂﬁd qomRauads o |age and ©

al so electri - Caﬂéntimmwuphle!eri‘ew Svhirehl\/flbdbﬂ?t 8bS thaveehsed (1),
vapor - deposi t ed,

es c ave bege
pretreat ed, supe‘ i'CI ngugﬁz e?’l“t‘)f p?%?\?ﬂ/‘njei’éhﬁgaop°lﬂ’
i nprove desired mEixeracesals osheu&dpbe tnngﬂmmu,heaﬂd/,dr@f)hthecac:.d-
character,gpretr, £ﬂaﬂ Sj nd{ or
better adheS| on £¢é ragb&{i?on senS| t%gpy ?%?ﬁ t‘ﬂg?g Surfsce,
the 35 | ayeralsiabydmtaF nkaﬁoashsmnnsn&néta@r |hpuvenq:ammt above36 -
0510444 silicon xEo=z) I§9e£a§£519t SbovlN260 90, POYEREELS HowdiferdM Baah! ane
type, such as, faor xa%rg am no%éoxﬁlﬁ%“ - et hoxysil ane or
hexamnet hyl di si | I’F’EFB ek PY pur pose. 5 Sui tabl e supports
for the production of photonechani cal recording |ayers, such as printing

fornms for lett er.ﬁ{ esgoﬂ&md Nekyy P ?geﬁéag%iﬂéﬁféﬁl a% &E"ﬁﬁﬂnﬁgn%s hg and

fl exographic printing, -are 1 n par " num
been anodital | y ppéatntedn gﬁreﬂmmmn from 2 tO 60% by weight.

_

i

./ tion also contains at least one polymeric binder which is
insoluble in water but soluble or at least swellable in

The radiation-sensitive mixture according to the inven-

aqueous alkaline solutions. The binder is distinguished

15 in particular by being highly compatible with the other
constituents of the radiation-sensitive mixture according

to the invention and having the lowest possible charac-

8 : teristic absorption, i.e. high transparency, especially
in the wavelength range from 190 to 350 nm. Binders based

20 on novolak condensation resins, which are as a rule used

in combination with naphthoquinonediazides as the
photoactive components, do not meet this requirement.
Although novolak condensation resins show, after image-
wise exposure, an increase in the solubility in aqueous
alkaline developers in the exposed areas, their charac-
teristic absorption is undesirably high in the region of

the short wavelength desired for the irradiation.

Novalak condensation resins can, however, be used as a
mixture with ofher resins of higher transparency,
30 suitable as binders. The mixing ratios here depend
predominantly on the nature of the binder to be mixed
"with the novolak.resin. Especially important factors are
the degree of characteristic absorption of the binder in
the said wavelength range, and also the miscibility with
35 the other constituents of the radiation-sensitive
mixture. In general, however, the binder of ¢the



10 ~ Si | i cated beforehand, and also zinc and steel plates which may be -
chroivum pl ated, and also plastic filns and paper. The recording nmateri al
according t'o the invention is exposed inmagewise to actinic radiation. . -
Suitable 15 radi ati on sources are espeddaldy netal halide | afp3p4ddr bon . -
arc lanps, xenon |anps, and nercury vapor |anps. Likew se, exposure can be -
carried out witFipEioRTIFRFLEAVR | BixSuER accpzdipgr &9 atheninweasicsnn

beams or X- rayscawiy@ytdin lipmto \FU% by Weight, lbsPlciafiiy wpvebenghihpgO
from 190 to 260

n . e~ gspecially xenon | aqns and nercury vapor | anps, '
are particularlfﬁﬁgﬁ%ﬁr%ﬁ. #HPH%ﬁk 9ﬂﬁ4§nﬁégiﬁ“|Fiﬁﬁ°30urces can al so be
used, for exanple exciner |asers, especially KrF or ArF l-asers, which emt
at 248 and 193 @g@ﬁgti Jh diat | es 25 sh
adequat e em ssi (I;grlu:il:n t he sﬁa/f?ldyev\?velgexrnegt E%%g%elg | e O icﬁﬁgsogy%%rfhegw
li ght - sens ti ve R-idremirirens @nd | aldyded deydvatd vgeneitherepfis Berveen
0.|1 ?nd t100 [e”éxéiﬁﬁ%@@@'#gib%d.—@h&?&%&@feng,?ﬁ% aneaig_eahfhsa- '
relates to a prqcess for, producing a_radiati on-sens ve recordi ng )

Tt erial . The r SHORTORECERERE (198 nP«duRlmebhvled 2byrFoxyPEvEeRe s, nepiat e

by spraying, fl dvemsmtélymers obki rppoliyimerar - 6P abithgrandimyIphensis ngfofhe

sol vent is then | eyapol.at Lo hat_ t -~ La_
é:gée%\/fg @f yapglat gggi'gﬁ?'?gggeng _01537}2:?5 4-methyl-3

radi ati on-sensitl ayer refmai ns on

0510444 10 hydroxystyrene, or the esters of (meth)acrylic acid with
o ' phenols, for example - pyrocatechol, resorcinol,
hydroquinone, pyrogallol or aminophenols and the cor-
K,, : responding amides with aromatic amines. Polymerizable
compounds' such as styrene, methyl methacrylate, methyl

15 acrylate .or the like can be used as comonomers.

Mixtures having an increased plasma resistance are
obtained when silicon-containing wvinyl monomers, for
example vinyltrimethylsilane or allyltrimethylsilane, are
used for the preparation of copolymers of the above type.

20 The transparency of these binders is generally higher in
the region of interest, so that improved structuring is
possible.

Equally well, homopolymers or copolymers of maleimide can
also be used. These binders too show a high transparency
25 in the wavelength range described. Here again, the
comonomers preferably used are styremne, substituted
styrenes, vinylphenols, wvinyl ethers, vinyl esters,
vinylsilyl compounds or (meth)acrylates. -

Finally, copolymers of styrene can, furthermore, also be

30 ~used with comonomers which effect an increase in
solubility in aqueous alkaline solutions. These include,
for example, maleic anhydride, maleic acid half-esters or
the like.

The said b:i.nderé can also be mixed with one another if



| ay

¢ substrate. The renoval of the sol vent can be pr onot ed by :h'e,'a ng
~“to tenperatures of up to 150[err] the m xture can, however, also..

first -appled in the abovenentioned way to a tenporary support, f r om: whi ch
5 it is transferred under pressure amd3% -an el evated tenper 85498480
support material. The materjals used as,tenporary, support can

the final

principle be al IthifoscQRE ciPot ormPai% the tapFicals

Subsequent |y, thadiatdlon-sdngirdivad ad xtiireeVHswevet, Kinder higtedesOare

in

eyt ofat Eheal's.

i ntensi f ' ' | |
sify the cl%?s/aﬁeéeract on. The layer is then treated with a devel oper

sol ution which &

‘renoves the irradi ated areas of the |ayer,

that an image of the original used in the inmagew se irradiation remins

sol uti ons whi ch "¢on

t he substrate b I '
.l oMl i Sy gt
phosphat e$ and dispatiaddy Htha3%% by aveight esPreferably

S, netasi

00 ctP hIP%!t by

al kal i nmetal i|oRzigHtcal >dbafyé he8EERe it@t&laf%ﬂi?htﬁmnéw roagatiand
e

al so ammoni a 20

in US-A

nd the lLike. Metal ion-free

SO
on

of_

. A vel opers are descri bed
4, 72@epitive-gixtyure,, 733 US- A 4,628,023, US-A 4,141, 733,

EP- A 0,097,282 and EP-A 0, 023, 758. The content of these substances in the

devel luti.Qn is_i : 0. 9 i.@ht, %
257" el ghitiy FabREERE The” che indal ol CLE lehdl Sali S dhon Sok0 ¥

by 25

wei ght”,

he devel oper ut 1 on.

g

Preferably, net&inders r@ dovthepwavelengtbcranasnf sepeisivityaof

wetting ggent ¢
to {acilitate the

devgloped | ayer structures can be post-hardened. This

\,(’.

15

20

25

30

If appropriate, dyes, pigments, plast:‘.cir;ers, wetting
agents and flow agents, and also polyglycols and cellu-
lose ethers, for example ethylcellulose, can also be
added to the radiation-sensitive mixtures according to
the invention to improve special requirements, such as
flexibility, adhesion and gloss.

When a substrate is to be coated, the radiation-sensitive
mixture according to the invention is expediently dis-
solved in a solvent or in a combination of solvents.:
Ethylene glycol, ethylene glycol monomethyl ether,
ethylene glycol dimethyl ether, ethylene glycol monoethyl

ether or propylene glycol monoalkyl ethers, especially

propylene glycol methyl ether, aliphatié esters (for
examp'le ethyl acetate, hydroxyethyl acetate, alkoxyethyl
acetate, n-butyl acetate, propylene glycol alkyl ether-
acetate, especially propylene glycol methyl ether-acetate
or amyl acetate), ethers (for example dioxane), ketones
(for example methyl ethyl ketone, methyl isobutyl ketone,
cyclopentanone and cyclohexanone), dimethylformamide,
dimethylacetamide, “hexamethylphosphoramide, N-methyl-
pyrrolidone, butyrolactone, tetrahydrofuran and mixtures
thereof] are particularly suitable for this purpose.
Glycol ethers, aliphatic esters and ketones are particu-

larly preferred.

%xxgséuﬁséﬁ)e%&@@ B elegdathd @ [5hqapyel opers, in order

et achnent of the soluble areas of the layer. 30 The



is éH ected in genéral by heating on a hotplate up to a tenperature _b'e'I..o
the f£{ ow tenperature and subsequent exposure of the whole area to-the W  :
light-froma xenon- nercury vapor lanmp (range from 200 to 250 nm. As a 35.
resul t Of|thﬁ po?]t-har dening, the image st3%ctures are crosslinkiL044# t hat -
in general they have a flow resis- tance_up_ to tenperatures of  nore than
200[err] The ~Ultiparely, the choice °§5M4f$££§4%rﬂﬁﬁf*ﬁ89czﬂ’i" M be

ﬁffﬁct ed wt B?/Uf:paﬁiﬁ&[l)_ﬁtabﬂgﬁ usedpasr théadesiwed rlayenttinhcknéds and
hi gh-energy | i ght. The radiation:sensiti m [ o |,ng t he
i nven- tion is 88ed~PR "B\god‘ﬁ%?ﬁﬁ 1 ntegy a?égvg?régu%gé‘graggo Bf
ﬂl screte el ect r chemicaljlgneeutral, | i tdodhegyhmustr notcreaet irenexsibiay

ave a hi hligutﬁe@ﬁit'\é'h , [ irradiation-with [ight of a
wavel engtﬁ of be?‘ween' fQE a%% %Egéﬁmeaﬁé%éngﬁe m xtures bl each very well -
on exposure, finer structures can be achieved than 10 I's possible with
e Slbeequent o e L e e pcor 1

ent process steps. a es 0 C S ar ching. of _.t.he

| ayer support, FHeS ﬁpPﬁi\_f‘g?i%‘?P‘b?@*r o%s""f r?s gﬁesﬁ%%?' gﬁg%%%‘t %’Fg?%:éab{ly _
precipitation otpmebals9kobyowedgherterials on the 15 | ayer support.-
Exanples 1 to 10 which .fol |l ow demonstrate the suitability of the mxture
according to the invention for recording materials in mcrolithography,
using  hi gh- en€igaliydi athen inmentdarer RdSPt yerates Hot Br KadirbiRng to
10 sensitive recording material which is composed essen-

~ tially of a substrate and, located thereon, a radiation-
\,/ sensitive layer of the radiation-sensitive mixture

according to the invention.

Possible substrates are all those materials of which
15 capacitors, semiconductors, multi-layer printed circuits
or integrated circuits are composed or from which these
can be produced. Silicon substrates which can also be
thermally oxidized and/or coated with aluminum, and also
doped, merit special mention. In addition, all other
20 substrates usual in semiconductor technology are pos-
gsible, such as 'silicon nitride, gallium arsenide and
indium phosphide. Moreover, the substrates known from
_ liquid crystal display manufacture are possible, such as,
S for example, glass and indium-tin oxide and also metal
25 plates and foils - for example of aluminum, copper and
zinc, bimetal foils and trimetal foils, and also electri-
cally non-conductive foils on which metals have been
vapor-deposited, and paper. These substrates can have
been thermally pretréated, superficially roughened, inci-
30 piently etched or, to improve desired properties, for
example to enhance the hydrophilic character, pretreated

with chemicals. '

To impart better cohesion and/or better adhesion of the
radiation-sensitive layer to the substrate surface, the
35 layer can contain an adhesion promoter. In the case of



the invention over the state of the art is denonstrated by referen
to arlson Exanples 11 and 12. In the exanples, the quantities are as a
rul e_-stated as parts by weight (p.b.w). Unless otherwise stated, -
percentage figures and quantitative ratios3@re to be 25 undsaioddd as
being in weight units. Exanple 1 A coating solution was prepared from6.0
p.b.w. of a silieew/erhpiligsssybstratespordhesionopzempiers of the

havi ng a nmean £h&L I anl t e, such as, fo:lf.'V\@ztﬂii}Slé))c 32 anliGprbpy 1t Al W.

of a cresol/for deh novo havi n pft ran from 1 t
120[err]and 2. Oggl i B’Fec&?p %ﬂyala‘i“" ’ r'dﬁﬁaerfg’r

gl ycol m)nonehi)slpurposa9 - 0510444 et her-acet ate. The

solution was filtered through a filter of 0.2 [err] pore dianeter and -
whirler-coated at 3,300 rpmonto a wafer treated with an_adhesi on pronoter
(hexanet h§l di si S'azaah;e Bupporigt §ordthien priasiuctivon ¢ife photrpsahanical t he

hotplate, a | aysgcagaghgeﬁéyai»s,l Qééﬁrai PESn OGS fifiths THEE AV Ess

materi al was exposed_| nagew se under orjginal to the W radiation of a
xenon- ner cury VBF&RtiAgD (ﬂ-?’f‘éﬁrw ‘hcaH %rsi BATEEBm BP9 6
with 10 an enekxgyraphi8 pinting) Grd dicfakeicabaytaBfninumpdatds, oom

t enper at

Al ure bef OLG gevel Ogave been anodically oxidized, grained and/or
10 's:l.l:l.cated beforehand, and also zinc and steel plates
U which may be chromium-plated, and alsc plastic films and

paper.

The recording material according to the invention is

exposed - imagewise to actinic radiation. Suitable

15 radiation sources are especially metal halide lamps,

carbon arc lamps, xenon iamps and mercury vapor lamps.

D Likewise, exposure can be carried out with high-energy

radiation such as laser radiatiomn, el_eétron beams or X-

::ays. However, lamps which can emit light of a wavelength

20 from 190 to 260 nm, i.e. especially xenon lamps and

mercury vapor lamps, are particularly preferred. Further-

more, laser light sources can also be used, for example

excimer lasers, especially KrF or ArF lasers, which emit

at 248 and 193 nm respectively. The radiation sources

must show adequate emission in the said wavelength
ranges.

The thickness of the light-sensitive layer depends on the
intended use. In general it is between 0.1 and 100 um,
preferably 1 and 10 um.

30 The invention also relates to a process for producing a
radiation-sensitive recording material. The radiation-
sensitive mixture can be applied to the substrate by
spraying, flow-coating, rolling, whirler-coating and dip-
coating. The solvent is then removed by evaporation, so

35 that the radiation-sensitive layer remains on the surface



The I‘(SCOI’dI ng material was devel oped using a 0.3 N al kal i ne devel oper. ‘of
t he [l owing conposition: 5.3 p.b.w. of sodiumnetasilicate x 9 [err] 15 = .4
3.4 p.b.w of trisodium phosphate x 12[err] 0.3 p.b.w. of sodium di hydrogen = °
phosphate and 191 p.b.w of deionized water37 Aiter a devel opi ng t0STD4Hg 60
seconds, this gave a defect-free inage of the mask with steep resist

fl anks, 20 sef udhe esubptrabeg| nemovabi of rthel wedvientt r canddden; | .

An exam nation OprémStédapys nehtifg e Aaydxofid CehefRER el oECARN
el ectron mcrosgi)g% gro red t,hat t hese re aligned virtually perpendicul ar

to the substrat e ixture-cany Weﬂeﬁoa?‘?'ﬂa ke £AT%H apRlind @ ed
from7.5 p.b.w. thé amovahgﬁermiédhw.ﬂmyat yéﬁperaﬁﬁmipﬁwt.( mm.: wha.fdho

20: 80) havir ght f 32.000 d 30

Oorrpo?mdav P% 221n€amvkgg'§fgebﬂf88yl * JPEegFur a%onmt AV a’ét H%gvated
acet at e. - 4(temperature to the fidll)suppiirt swheriad .\dhef materdcls
through a fil terugéaOaZ[eaﬁ.Lerw Qhﬁ&Lercaad;ﬁhb&&ﬁal Q@t 8 %t 13 ”%5% pm

onto a wafer treated with an ad esi onh pronpter (hexanethyl disilazane

drying for 1 mi MRECHt BRR er L8  AULIEBPHRat A8 a PUPPORLy cmaterdiadess of
1.12[err] was olgubseguently, the layer is irradiated imagewise and
10 heated to intensify the cleavage reaction. The layer is

then treated with a developer solution which dissolves
and removes the irradiated areas of the layer, so that an

- image of the original used in the imagewise irradiation
\,/ remains on the substrate surface.
15 Suitable - developers are especially aqueous solutions

which contain silicates, mnetasilicates, hydroxides,
hydrogen phosphates and dihydrogen phosphates, carbonates
or hydrogen carbonates of alkali metal ions, alkaline
earth metal ions and/or ammonium ions, and also ammonia
20 and the like. Metal ion-free developers are described in
Us-A 4,729,941, EP-A 0,062,733, UsS-A 4,628,023,
Us-A 4,141,733, EP-A 0,097,282 and EP-A 0,023,758. The
content of these substances in the developer solution is
in general 0.1 to 15% by weight, preferably 0.5 to 5% by
25 weight, relative to the weight of the developer solution.
N Preferably, metal ion-free developers are used. Small
quantities of a wetting agent can, if desired, have been
added to the developers, in order to facilitate the

detachment of the soluble areas of the layer.

30 The developed layer structures can be post-hardened. This
is effected in general by heating on a hotplate up to a
temperature below the flow temperature and subsequent
exposure of the whole area to the UV light from a xenon-
mercury vapor lamp (range from 200 to 250 nm). As a

35 result of the post-hardening, the image structures are
crosslinked, so that in general they have a flow resis- .
tance up to temperatures of. more than 200°C. The



The ée‘cordi ng material was exposed i magewi se under an original to the W
radiat’i on of a xenon-nercury vapor lanp at 240 to 260 nmw th an energy of"
82 ml/cn?, *stored for about 30 mnutes at roomtenperature and then 10
processed using the devel oper described n3Bxanple 1. After a de@%lofpsaqg .
time of 60 seconds, this gave a defect-free image of the mask with high - .
flank stabilityPost-bargdening rantale: be effeqied witheusgartemporaturetrue -
detail. 15 Roarated s81edichy P LEUEEs: Lo rﬁaﬂpmg;mbhe&gy&enﬂgaé. was
i rradi ated under an original with KrF-exciner |aser radiation of 48 nm
wavel ength wwth an energy of 100 mJ/cnR. After devel opnent, an inage
true to the 20 The grEdjiatdlonreEenaiitiivee dnixtiang |accbr@ingnttoctlse| ibvan- was
prepared-from 7. R, :he.cap kpdi gat ' _0

p. b.w of Cbnpo&% qunufgh 4 t&% B%&%B&Figgf8§p?§5§$€%§383+§%%?f99 gr
mononet hyl® et h@f diRqrate ghectroni¢ ofgomponentsebyd hikhagpaphid |pre- of

Coral P e houite ey b Sl iegie lismuetaveey
otal, treated w th,an_adhesion, pro e[ ex - Si ane) .
ACtar drying § oPaE SIHIARLY, PR SBTRREFEbAR FLCR CHiHRR oF 2 Yaye: SheRe mEss

of 1.04 [err] waetseen riad iand0350camesSince the mixtures bleach very

well on:exposure, finer structures can be achieved than

10 is possible with the known mixtures. The developed resist

layer here serves as a mask for the subsequent précess
steps. Examples of such steps are etching of the layer

C C

support, the implantation of ions in the layer support or
the precipitation of metals or other materials on the
15 layer support.

Examples 1 to 10 which follow demonstrate the suitability
of the mixture according to the invention for recording
materials in microlithography, using high-energy
radiation. The superiority of the mixtures according to

20 the invention over the state of the art is demonstrated
by reference to Comparison Examples 11 and 12.

In the examples, the quantities are as a rule stated as -~

parts by weight (p.b.w.). Unless otherwise stated,

percentage fligures and quantité.tive ratios are to be
25 understood as being in weight units.

Example 1
A coating solution was prepared from

6.0 p.b.w. of a styrene/p-hydroxystyrene copolymer
(molar ratio 30:70) having a mean molecular
30 weight of 27,000,
. 1.5 p.b.w. of a cresol/formaldehyde novolak having a
softening range from 105 to 120°C and
2.0 p.b.w. of Compound 1 in
42 p.b.w. of propylene glycol monomethyl



- 4l 0510444 One of the coated wafers was expos d
ma'e\m se under an original to.the UV radiation of a xenon-mercury vapor
lanp at 240 to 260 nmwith an energy of 60 m)/[err] heated for 75 seconds
at 100[err] and then processed using a 5 39 -devel oper whi ch wa®528ff#dsed -
of 3% of tetramethyl noniumh .droxi de and 97% of deionized water. After a
devel oping time of 60 secon thex; %"ﬁ%ﬁfee‘a defect-free image of the mask
wi th high flank stability, her e again structures of < 0.6 err] being

resolved in tr det ai | |
and devel oped g@‘%&%]ﬁtffe% aé{‘&&/' 54??%% E_E&@ ﬁrﬁfvﬁtg'l'u he szﬁ't trbé%ﬁlt tegl |
as described abilemeker ahdamhédrlefmcgarwdn@tt h&zBMermetqn@ appmader n

the dried formdg, fté&'%iﬁf‘%% ?&ﬁeggon przﬁﬁiﬁfézl QﬂExﬁh@hh&lﬁlszE&%Eﬂ@ > A

coating solution was prepar rom
3- net hyl -5- hydrmyﬂﬁﬂénﬁo#@ﬁollymnw at" 108°c" on the hB9FRY2E® e dn

mol ecul ar wei ghiaydr 26nekhédél J£ 0L 0D b wedf cBtgiciedl 1 in 42 p.b.w  of

propylene glycol yononethyl ether- acetate. The solution was filtered

through a filter of 0.2 pmpore 25 di anmeter and divided into tw equal
part 3heggnpa£ tThes rdcn:ﬂ&ngcmmial 3waf0exprsed: dmageytise twaderdam t h
Thoe S| oper” PRt (T e pRtARELy, 4 S dpbtnitiulyrltis o
mat eri al was eXMd(f-ﬂa‘@%W@é:h;M&pa&gmssion from 240 to 260 n:nS
10 an energy of 78 nJ/cm? and stored for about 30 minutes at
-~ room temperature before development.
. | |
The recording material was developed using a 0.3 N
alkaline .developer of the following composition:
5.3 p.b.w. of sodium metasilicate x 9 H,0,
15 3.4 p.b.w. of trisodium phoéphate x 12 H,0,
i 0.3 p.b.w. of sodium dihydrogen phosphate and
191 p.b.w. of deionized water.
After a developing time of 60 seconds, this gave a
defect-free image of the mask with steep resist flanks,
. 20 structures of < 0.6 um also being resolved in true
. detail. An examination of the flanks of the resist
- profiles by means of scanning electron microscopy proved

that these were aligned virtually perpendicular to the
substrate surface. '

25 Example 2
A coating solution was prepared from

7.5 p.b.w. of a styrene/p-h_ydroxystyrene copolymer
(molar ratio 20:80) having a mean molecular
* weight of 32,000 and
30 2.0 p.b.w. of Compound 2 in
42 p.b.w. of propylene glycol monomethyl ether-
acetate.



! S, ’ ' ' o
origiknal to the radiation of a xenon-nercury vapor |anp at 240 to 260 ni
w t hv@n energy of 80 mlJ/cnR, heated for 75 seconds at 100C and then _'
processed using the devel oper described in Exanple 4. - 42 - _
0510444 After a developing tinme of 60 secofds- this gave a def e@5l0d4ee
i mge of the mask with high flank stability, here again structures of c 0.6
[err]g resol ved T8¢ Fﬂ}é‘t&gPaY’P.s Eiltenpd E%E%‘ﬁ%hp’a ilger ofhPedt 68 POXEhe
same procedure afilametsroragd whirl2@rweoksedn athes ;300 i gphabato ldephEearl .
results were obtagi i.eh_sho hat the mxture has an.extraordinarily -
high stability itt%les%g‘ﬁ%l?t W%Fﬁ ﬁ'ra}“rfdﬁeeé’%%lb’tr&%e o!@ﬁﬁﬁ"‘é&ﬁ%’rﬁbﬁlgﬁ?ﬁ par ed
from7.5 p.b. w Affer Arging dfort Ay misubedratky300Penohd-the hbtpdeate, cae )
copol yner g nol arlaé%t,_j G s"JE 1913 l83dsagiei ght of 25,000 and:

2.0 p.b.w.  of Conmpound 4 1n-15 %3' ﬁ%@oof 1preopyl ene glycol

mononmet hyl ether- acetate. The solution was filtered through a filter of

Croat ol Wi Lh an athee e ot L *;‘;;"@“%Sea‘*%? ==
reated w an a Sl Qn o e eXx I Sl azane) . er

iy ine ar 1000 ertnoinal) & DERA Uy MR (1R, o Fitionsaiarayny \gepor
obt ai ned. The r dampdiatg2rat toi 260 ias vk sl eneamgrnioe 88nadycaf, stored

for about 30 mnminutes at room temperature and then

10 processed using the developer described in Example 1.
{ . , .
~ After a developing time of 60 seconds, this gave a
\_ defect-free image of the mask with high flank stability,
here again structures of < 0.6 um being resolved in true
detail. )
15 Example 3 .
_ ' A wafer produced correspondingly to Example 1 was
# ~ irradiated under an original with KrF-excimer laser
radiation of 248 nm wavelength with an energy of
100 mJ/cm?. After development, an image true to the
20 original was obtained.
Example 4
, A coating solution was prepared from
W

7.5 p.b.w. of the copolymer indicated in Example 2 and
2.0 p.b.w. of Compound 3 in '
25 42 p.b.w. of propylene glycol monbmethyl ether-
acetate.

The solution was filtered through a filter of 0.2 uym pore
diameter and whirler-coated at 3,300 rpm onto two wafers
in total, treated with an adhesion promoter (hexamethyl-

30 digilazane). After drying for 1 minute at 100°C on the
hotplate, a layer thickness of 1.04 pm was obtained in
both cases.
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i Ral ‘to the w radlatlon of a xenon- mercury vapor
withwan energy of 72 mJ/cnR, heated 25

t hen processed using the devel oper described in Exanple 1. After a
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detail.

The second wafer was exposed, heat-treated and developed
as described above after 14 days. Virtually the same

results as described above were obtained. This means that
the mixture applied in the dried form to a substrate has
excellent stability.

Example 5
A coating solution was prepared from

7.5 p.b.w. of a 3-methyl-4-hydroxystyrene homopolymer
having a mean molecular weight of 25,000 and
2.0 p.b.w. of -Compound 1 in
42 p.b.w. of propylene glycol monomethyl ether-
acetate.

The solution was filtered through a filter of 0.2 um pore
diameter and divided into two equal parts. One part was
whirler-coated at 3,300 rpm onto a wafer treated with an
adhesion promoter (hexamethyldisilazane). After drying
for 1 minute at 100°C, a layer thickness of 1.04 ym was
obtained.

The recording material was exposed imagewise under an
original to the radiation of a xenon-mercury vapor lamp
at 240 to 260 nm with an energy of 80 mJ/cm?, heated for
75 B8Beconds at 100°C and then processed using the
developer described in Example 4.

of -



Afteexdrying for 1 minute at 100[err] a layer thickness of 0.98 [err] was
obt at-ried. The recording material was exposed i magew se under an 20 C
origi-ial to6 the radiation of a xenon-nmercury vapor |lanp at 240 to 260 n _
with an energy of 89 ml/cnR. - The42ecor ding material wa953044#oped’
using a 0.02 N aqueous solution of tetramethyl ammoni um hydroxide, the
exposed areas b&ThPRefachetelPring: tiwe J9€s 6f t Feqopdszs thissgayiedsa A

fgrt her OIti mﬁ ?dﬁ‘m-ﬁ;ﬁa dinsre -k o(flf thhemmkh wiithh higBe E1aaki Etaﬁiaﬂ&ﬁ,}/\?s
obt ai ned. The Ss in rk was | ess than 20 nm .even structures smaller
than 0.6 [err] \(/\iiee s raésa&%v }thuﬁf@ é%t &i i’asiz’:b‘m glelﬁgaﬁ'ﬁngg‘?é tBaFFRg
sol ution was prelstadd £ rom - 44 - 0510444 7.5 p.b. w.
of the copolyner indicated in Exanple 8 and 2.0 p.b.w. of Conpound 11 in 42

p.b.w of_ cyclohexanone.: The solution was filtered through a filter of
0.2[err] pore 5The sgcong parkhwag sybiscted e the sansoprreredure afterer

treated wit hlgg sas#ﬁrg?n £BE0NDO ere(dwa?ra.tl htgﬁeli Ydfrageratod.t e!(lj:ddi_‘xrﬁiﬁﬂlf or
1 mnute at errl aver thi.ckness o . err S. ojt ai ne e
recordi ng nat er i q;55 e‘i‘?fbese%ﬁarﬁbeéiﬁ s'@’tﬁﬁe%h%; 1&“‘ % i BrRbRTe obeRe

radi ation of a enextmmaxdinardlyr Highp stabildd tyo i26@olubdionh an energy of

67 ml/cnR.

Example '6
10 A coating solution was prepared from
N
\/ 7.5 p.b.w. of a 3,5-dimethyl-4-hydroxystyrene/4-hy-

droxystyrene copolymer (molar ratio 20:80)
having a mean molecular v}eight of 25,000 and
2.0 p.b.w. of Compound 4 in
15 42 P.b.w. of propylene glycol monomethyl ether-
acetate.

The solution was filtered through a filter of 0.2 um pore
diameter and wizirler-coated at 3,300 rpm onto a wafer
treated with an adhesion promoter (hexamethyldisilazane).

20 After drying at 100°C for 1 minute, a layer thickness of
1.08 pm was obtained.

\'“  ° The recording material was exposed imagewise under an
original to the UV radiation of a xenon-mercury vapor
lamp at 240 to 260 nm with an energy of 72 mJ/cm?, heated

25 for 75 seconds at 100°C and then processed using the
developer described in Example 1.

After a developing time of 60 seconds, this gave a

defect-free image of the mask with high flank stability,

here again structures of < 0.6 um being resolved in true
30 detail.

Example 7
Example 4 was repeated twice, with the modification that,



The "éﬁéor'di ng material was devel oped using a 0.02 N aqueous sol ution-of
t et ranet hyl anmoni um hydr oxi'de, the exposed areas being detached without.: -
resi dues wthin 60 15 seconds and an image of the original in true
detai |l being obtained. The edge steepness 88 the i nage was excel 08h0444
Exanpl e 10 A coating solution was prepared from7.5 p.b.w- of the copol yner
descri bed i n Exdmatead of 69 secondspal BOR°C;o/dryimsowas rrpied out
]p; |b£ W. dOI ] prorﬂdze][sfol ts@cmf sjoaﬂ‘.DFQWﬁ Al fegheo-?aeeﬁaﬁe%mlﬁosﬁéuﬁ%eg W?S'
iltere rough.a filter_o : err] por i amet er, an irler-coated a
3,100 rpm onto &AEREr 248 b at"@G]e\?/i't hgaﬁ aﬁﬁﬂgiﬁﬁ pY8HBt cYirtually
(hexarnet hyl di si lideatdicalf aad weyenghéosale s thosel dé8ortbel, in Exyaple

e o oy U5 (e B2 @OLRRE e NRdRALY RIS HodBiafigORs]

| magewi se under an origi era on of Ta xenon-nercury va ?arrp
30 at 240 t Shecdnvientiicom hascge Wideobrrsesgingplathbudecor di ng nateri al
was devel oped using a 0.27 N - 45 - 0510444 aqueous .

t et ramet hyl ammoni um IIiydroxi de solution, the exposed areas bei ng detached -
wi t hout residue ' 0 seconds and an inmage of the original in-true
detail bei ng obRaiceating meluvtidnjaps frepatred)fromerr]| were reproduced 5
true to the mask. It was found that the solution of the material as
produced still gave regr oduci bl e I'ithographic -

7.5 p.b.w. of a styrene/maleimide copolymer (molar
10 ratio 1:1) having a softening range from 165
~ to 180°C and :
\_/ 2.0 p.b.w. of Compound 4 in -

42 p.b.w. of cyclohexanone.

The solution was filtered through a filter of 0.2 um pore

15 diameter and whirler-coated at 3,400 rpm onto a wafer
treated with an adhesion promoter (hexamethyldisilazane).
After drying for 1 minute at 100°C, a layer thickness of
0.98 ym was obtained.

The recording mai:eriai was exposed imagewise under an
20 original to the radiation of a xenon-mercury vapor lamp
at 240 to 260 nm with an energy of 89 mJ/cm?.

- : The recording material was develocped using a 0.02 N
aqueous solution of tetramethylammonium hydroxide, the
exposed areas being detached without residues within 60

25 seconds. —

A further time, a defect-free image of the mask with
steep resist flanks was obtained. The loss in the dark
was less than 20 nm; even structures smaller than 0.6 um
were resolved in. true detail.

30 Example 9
A coating solution was prepared from



4 S i'dentical to the first tests even after storage in the dark for 6
$Y Exanples 11 and 12 (Conpari son Exanpl es) 10 The resi st o
formukati on of Exanple 2 was nodified in such a way that in each case 0.2
p.b.w. of the conpounds, known as aci d gené#ators, triphenylsul fosiosds -
hexaf | uoro- phosphate (Exanple 11) and 2-nitrobenzyl tosylate (Exanple
12) were added td -h®-R-¥-ur 8f kbecFopsdvmey indicated im Exagplets pud
found that the f(zrrmlpa,ud.m obemmpbanallu_s;_Qbout 10% nore sensitive than

the m xture acc d ?? t he nven ﬁlﬁ!f Exanpl e.2, to KrF-exciner |aser

light of 248 nm gt‘"H uﬁ&ef’ #BPB8ocess conditions, while the
sensitivity of the forrrul ation of Exanple 12 20 does not dlffer from

t hat of Exanple d o] e

structures havi r?%eawggﬂgéipﬁeggbcoa ?An%eéw re \fﬁ:l rll‘eég 5 XE &fﬁles
of the re§ist aéﬁéﬂ"@ tand sﬁbsﬂ%&'ecq’mt%@ea&x@o%’& mSOnMelaea@femen
the tosyl 25  eregiceld wathUuatddhesien! Eréﬁbtesuméﬁan&ﬁmi A dPl €

vi si bl e which p i al l.y qQverl apped the bared trate surf I n both
cases, accept ab%& &%?&Ppn %ai ’Pﬁﬁgtﬁo?‘to:bﬁg élab‘?‘e ayer t alﬁ%ckness of
0510444 Patent dl.84npmlwas Abtaltpednd of formula | R2 [err]

The recording material was exposed imagewise under an
10 original to the radiation of a xenon-mercﬁry vapor lamp

\’\ at 240 to 260 nm with an energy of 67 mJ/cm?.

L./

The recording material was developed using a 0.02 N
aqueous solution of tetramethylammonium hydroxide, the
exposed areas being detached without residues within 60
‘15 seconds and an image of the original in true detail being
obtained. The edge steepness of the image was excellent.

Example 10 o
A coating solution was prepared from

7.5 p.b.w. - of the copolymer described in Example 2 and
20 2.0 p.b.w. of Compound 23 in
_ 42 p.b.w. of propylene glycol monomethyl ether-
— ‘acetate.

The solution was filtered through a filter of 0.2 pm pore
diameter and whirler-coated at 3,100 rpm onto a wafer

25 treated with an adhesion promoﬁer (hexamethyldisilazane) ..
After drying for 1 minute at 100°C, a layer thickness of
1.07 upm was obtained.

The recording material was exposed imagewise under an
original to the radiation of a xenon-mercury wvapor lamp

30 at 240 to 260 nm with an energy of 75 mJ/cm?.

The recording material was developed using a 0.27 N



In Vi ch's - ' [e'ff]_ " is‘an al kyl , hal ogenoal kyl or aryl radical,.
i s a<hydrogen atom -an al kyl, al kenyl or aryl radical or the group [err]_f“?RB

is a.*cycl bal kyl enedi al kyl cycloalkenylene- di al kyl, aryl enedi al kyl or:

het er oaryl enedi al kyl 10 grouﬂ5 or an alkylene al kehyoeae, .-
al kynyl ene, cycl oal kyl ene or "aryl ene group, IS an aIkyI cycl oal kyl or.:
aryl group subsf@ ed GRFrENReFhy xQﬂﬁ?ﬁﬁﬂﬁﬁeﬁﬁq ution; s the s

CO, Cﬁ}g [errhx_i_:ﬁsed arelaks be:.n@cfe’&a{cﬂ{éd vlFi.ithot}tS e ifids WAOEKEL 665
is a rogen a en n
r adi ca?/ 28 580 % and ?Xajrﬁmg¥§ N 21 a\i %Pkléﬁéfyéﬁgi’yﬁyge?ﬁgar yl

radical, k i Qb&nlmdegéﬂdammnﬁ tgapfs dnwn tq; Qb iy e@are greptedutcedn 1
and n igS an ip,ed H@nﬁ? cRdier e ri ng
gr oupi ngs (R3 Y- %gaﬁbhé{/e [ stnlét)l gt edf ent % nition :.o:%nof ﬁ\ﬂé

conmpound as cl aPﬁﬁ&rFﬁlcﬁﬁlm?‘id“Mrﬁé?ﬂ-leaN§ HﬁPﬁPﬂ?Flb]#g]fﬁ-Sh¢gmhh‘at ed

al kyl or perflueegaliky idReitddalnad nthel ﬁrsﬁ; Ol e\t TaPer s BbYage 0

radi cal having 6 tgh£2d%%5=b%r&ratsovn'seeks_ - 47 0510444

leg 11 and 12 (C arison Ex les
10 The resist formulation of Example 2 was modified in such
o a wé.y that in each case 0.2 p.b.w. of the compounds,
“ known as acid generators, triphenyléulfonium hexafluoro-
K“, phosphate (Example 11) and 2-nitrobenzyl tosylate
(Example 12) were added to the mixture. After coating and
15 drying, it was found that the formulation of Example 11
is about 10% more sensitive than the mixture according to
the invention of Example 2, to KrF-excimer laser light of
248 nm wavelength under identical process conditions,
while the sensitivity of the formulation of Example 12

20 does not differ from that of Example 2.

When the onium salt (Example 11) was used, however,
structures having a 8o-called "coating foot" were
obtained, i.e. residues of the resist adhere to the

_ substrate in the exposed areas, whereas, when the tosyl

N\ 25 ester was used (Example 12), surface crosslinkings were
visible which partially overlapped the bared substrate
surfaces. In both cases, acceptable structuring was thus
not obtainable.
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3. corrpound as claimed in claim1, wherein Xis an al kyI ‘!my"ﬂw'mm””m
gro fp having 2 to 10 carbon atons and substituted by 1 to su

groups [ers] or an aryl group having 6 to 12 carbon 5 at ons ‘and
substituted in this way. 4. A positive-wb6k+ng radiation-sensio5syveeas

m xture which contains essentially a) a binder which is insoluble in

wat er and soluble or at |east swel | alflatent sladmss 10

al kal i ne sol utigns, andolbound 6eME8YRA1I¥NECh generates a strong acid under

the action of actinic radiation and which has at |east one acid-cl eavabl e
C-O C bond, wherein the conmpound, (b) is a conmpound as clained in 15

any of clalms 1to 3. 5. Ar |at|on sensitive mxture as clained in

claim4, wherein the conmpound (b) is s S|t|ve3to | ight of a wavel ength

from 190 to 350 nm 6. A rhdi t|09\”‘5% s’ﬁ"t)lk}%'fﬁxtlﬁe ask)cl ai ned in claim

4, 20 whi ch contains t _(gg{q) _ﬁ(b) in a concentration from2 to
60% by weight. 7. A radiation-sensitia IIXture as clained in claim4, g
wherein the binder {a) has an extinction of less than 0.5 [err]in the
wavel ength region of the 25 sensitivity of conpound (b) 8. A
radi ation-sensitive mxture as clained in claim?7, wherein the binder is a
pol ymer havi ng pheno&hcggx_ghoxy groups. 9. A radi ation-sensitive mxture -
as claimed in claim whi ch contains the binder (a) in a

concent r abi on _ is an alkyl, halogenoalkyl or aryl radical,
R2 is a hydrogen atom, an alkyl, alkenyl or aryl
~ radical or the group (R*-80,-0-),X-,
\\/ R3 is a cycloalkylenedialkyl, cycloalkenylene-
dialkyl, arylenedialkyl or heteroarylenedialkyl
10 . group, or an alkylene, alkenylene, alkynylene,

cycloalkylene or arylene group, _
X is an alkyl, cycloalkyl or aryl group substi-
: tuted by 1 to 3 sulfonyloxy groups Rl-soz-o-,
~ Y is 0, S8, CO, CO-0, SO,, S0,-0, NR%, CO-NH,
15 0-CO-NR?, NH-CO-NR® or NR®-CO-0O,
z is 0, CO-NR®, 0-CO-NR® or NH-CO-NR®,
Rt is an acyl radical,
R® is a hydrogen atom or an alkyl, cycloalkyl,
alkenyl, alkynyl or aryl radical,

20 R® is an alkyl, cycloalkyl, alkenyl, alkynyl or
N aryl radical, )
k is an integer from 0 to 4,
m is an integer greater than 1l and
n is an integer from 1 to 3,
25 - where R® and Y in recurring groupings (R®-Y-) can

have identical or different definitions.

2. A compound as claimed in claim 1, wherein R' is an
alkyl, highly fluorinated alkyl or perfluorocalkyl
radical having 1 to 6 carbon atoms or an aryl

30 radical having 6 to 12 carbon atoms.



40° 0 98% by weight. 10." “A'radi ati on- sensi tive recordi nH! l"sﬂ Um””"’
VS ng *C L MS * - . 0510444 a
and a‘fadiation-sensitive |layer, wherein the layer is conposed of a
radiation- sensitive mxture as claimed in4dny of claims 4 to 0510444
3. A compound as claimed in claim 1, wherein X is an
alkyl or cycloalkyl group having 2 to 10 carbon
atéms and substituted by 1 to 3 sulfonyloxy groups
Rl-soz-o- or an aryl group having 6 to 12 carbon
5 atoms and substituted in this way. '

4. A positive-working radiation-sensitive mixture which
' contains essentially
a) a binder which is insoluble in water and
~ soluble or at least swellable in agueous
10 : alkaline solutions, and
b) a compound which generates a stroﬁg acid under
the action of actinic radiation and which has

C

at least one acid-cleavable C-0-C bond,
wherein the compound (b) is a compound as claimed in
15 any -of claims 1 to 3.

5. A radiation-sensitive mixture as claimed in claim 4,
wherein the compound (b) is sensitive to light of a
wavelength from 190 to 350 nm.

6. A radiatioh-sensitive mixture as claimed in claim 4,
20 - which contains the compound (b) in a concentration
from 2 to 60% by weight.

_ 7. A radiation-sensitive mixture as claimed in claim 4,
N~ wherein the binder (a) has an extinction of less
than 0.5 pm™! in the wavelength region of the

25 sensitivity of compound (b). '

8. A radiation-sensitive mixture as claimed in claim 7,
wherein the binder is a polymer having phenolic
hydroxy groups.

9. A radiation-sensitive mixture as claimed in claim 4,
30 which contains the binder (a) in a concentration

from 40 to 98% by weight.

10. A radiation-sensitive recording material comprising



cC

A )

- 48 - | 0510444

a layer support and a radiation-sensgitive layer,
wherein the layer is composéd of a radiation-
gerisitive mixture as claimed in any of claims 4 to
9.



