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' co nds and to a radiation-sensitive mixture which i's positive-workin B

t hese com pounds. The mixture contains (a) a‘binder which is insoluble |n

B

' %he i‘nvention relates to radiation-sensitive and acid- 5 cl'eavab
i,e ~{Mhi ch beconmes soluble as a result of irradi-ati on, and which contains. -

wat er and soluble or 10 at |l east swellable in aqueous al kal i ne
solutions, and (b) a conpound which generates a strong acid under the

bond. 15 The invention also relates to a radiation-sensitive
recording material which has been produced fromthis mxture and which is

action of actinic radiation and which has at |east one acid-cleavabl e CocC

sui tabl e for produci ng photoresists, electronic conponents, printing plates
or for chemcal mlling. 20 The continuing reduction in the size of the

structures, for. exanplée in chip nanufacture down into the range of |ess

than 1 pm requiy nDd f I tho h c_tech To form.imges of _ ..
such fine structuﬁ%% Adéégf%ﬁ §ﬁ%f¥°mﬁegfgﬁb?ﬁ'ﬁgnﬁéﬁﬂve Ggﬁfa§°1d'
hi gh- ener gySWV i gﬁ-tea_mle C®tmimdm amdans a arediiatimaysensiteive mlxture
LN NSt WRIE Y SoBISeJAARLES, 10,4 PSR todiRied WAL ad

conpilation of the requi renen&
radi ati on- sensi ti #e GTAS4LF e0fsi @éﬂaﬁﬁcmhean4|w%tchycentalm5|thase com-

"Organic Resist Mpb@hd¥.s The Hl@ﬁfdré‘%&@alns Chemistry” [Introduction t
M crolithography; Theory, Materials, and Processing, editors L.F.

onpson, C:G WIllson, MJ. Bowden, ACS Synp. Ser. 219, 87. (1983)

A ri can Chenlcal(SQCIaIb;an&hMMchﬂLs'Hn§U1uh£e in water and soluble or

. 10 at least swellable in aqueous alkaline solutlons,
bt and _

(b) a- compound which generates a strong acid under the

action of actinic radiation and which has at least

one acid=cleavable C-O-C bond.

— 15 -iThe invention also relates to a radiation-sensitive
recording material which has been produced from this
mixture and which is sultable for producing photoresists,
electronic components, printing plates or for chemical
milling.

20 ‘The contlnulng,reductlon in the size of the structures,
L for example in chip manufacture down into the range of
" less than 1 pm, requires modified lithographic technlques.

To form images_of such fine structures, radiation of a

short wavelength is used, such as high-energy UV'light,

25 electron beams and X-rays. The radiation-sensitive
mixture must be adapted to the short-wave radiation. A
compilation of the requirements to be met by the
radiation-sensitive mixture is given in the article by

C.G. Willson "Organic Resist Materials - Theory and

30 Chemistry" [Introduction to Microlithography, Theory,
' Materials, and Processing, editors L.F. Thompson,

C.G. Willson, M.J. Bowden, ACS Symp. Ser., 219, 87.

-(1983), American Chemical Society, Washington]. There was

(0]



Po-2- therefore an increased denand for radiation- sensitiye mxtures V\:hl ch

" cangDe Used In the nore recent technol o- gies,.. such as m d-UWV or -deep- UV
| it hogr aphy [exposure, for exanple, with excRmer |asers at wavel engt hs of -
305 nm5 (XeF), 248 nm (KrF), 193 nm (ArF)], electron beamlitho-

graphy or X-ray mlﬁmﬁfa{myananmmmdf@enmﬁmf@r aadintionapeysitive
sensitive in a Wyde 334 rﬁ!‘u.él%”@&naﬁg £868°3n Eﬁ@dh@)&lé/ YRt Sebhndt6Y

in conventional WV Iitho- graphy Posi ti ve-work

radi ati on- sensi t FA&Sy-xFHE sa\smmyﬂ"cpv R ﬁ@eP'aWale-Gﬁpmth v[eeﬁ‘B‘é%\lHﬁng
mat e ! aljs are lkmfua: ehaxipliens wilthe Bxednied maeeﬁslaarteaﬁblaandﬁhdleéﬁvgos\fﬁ
ol yhydr oxgst yr B8 iy 45 R, B o A Tar1 B0l e ATy fhno-
sensitivity of tkesphmicer iXdmay tla.témgraphy,acam mn,clv,ncftastpimmrq, are
hi gh- ener gy Shorgfﬁﬁ\oé% @ér@lt P8 tr &Qtsﬁéeﬁé‘l?gngécéﬂﬁrcef"féé-

having a wavel en nm or ect ron beans,” IS Ina

Posi ti ve- wor ki ng PeRRiRgIsh- §éﬁsﬁ]r% hextufes dRe %@’@%‘-onalkw-}ﬁho'
which an acid isgaepyated by the action of actinic radiation on a
photoinitiator contained in this mxture and this acid then, ina
subsequent reaction, renders an acid-cl eavabl e conpound Ii kevm se- cont ai ned
in the m 20ure sd?blsldhxa.ve-mdﬁa.ngraddaaedonpsensmndve tiexRires foat | pooof

an on opriate, gief ﬁ‘-{igja%n%%‘i%%‘i%e% gél%erggéééhgiﬁﬁima% 928! 2!:% owh &

gener al dlstlnc an enhancéd sensiti Vi 0 ac Infc ra I on.
NOTfer ous mi xt ur eMi m%mhlcmghtabnnpaﬂﬁlnoag-dhéZlde derz.vat::.ves in

_ binders soluble in aqueous alkaline media, for _example
N novolaks or polyhydroxystyrenes, are commercially évai!l-
15 able. However, the sensitivity of these materials to
actinic radiation, and especially high-ehergy short-wave

radiation, such as light; from a KrF-excimer laser havi.ng

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

Positive-working radiation-sensitive mixtures are also
20 known in which an acid is generated by the action ‘of
actinic radiation on a photoinitiator contained in this
mixture and this acid then, in a subsequent reactiom,
renders an acid-cleavable compound likewise contained -im
the m:.xture §oluble‘ in ‘the irradiated areas under the
25 _ act:.or;. of an appropriate, preferably aqueous alkal:.ne
. developer. Such materials are in general distinguished by
an enhanced sensitivity to actinic radiation. :

Numerous mixtures are known. which contain, as the
essential components, a polymeric binder soluble ':Ln
30 aqueous alkaline solutions, a solubility-inhibiting
compound and a compound which, on irradiation, generates
the acid requii:ed 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
35 chemically amplified, photocatalytic 3-component systems.




!, essenti‘a] conponents, a polymeric binder soluble in 30 .~ aqueous

t al kdf'hne sol‘utions, a solubility-inhibiting conpound and a conpound >
whi ch, on irradiation;, generates the acid reqBi«ed for cleavage. The binder - -
is in nost cases a novol ak resin. Many of these mixtures have a high
sensitivity to acPEnthesadnixtunesthespaciaddyi yhasedhave Fained charemrtadiny
anplified, . photoc | -C AN StEllse acidi- m -
especially those ﬁg@gégg?ﬁgd gﬂ@ertal rtlz%z:/om'rer(ﬁ al?ﬁlﬁipggeaér%g’? osae&&ﬁ&?ent
aci d- cl eavabl e cofifBREBARS. OMCIAK WAL RCHbRrE BRALE. These. migdaresd hawes
have, however, cehbﬁéﬂeéi,saéwatiag%is%té@@y.p;@ﬁﬁ@%Staakyp'éssessa only
limted stapility og.th% ub tra.te.trraten%s t o, whi ch the)é ave to be
applied, whPch | eBddFETEH Frekility 1 oH)e ABPSECpLS: BB 8r&e§Poaa9cmwlbf.
the i mage ori gi natheyTHiave caio bbei mppddast onkvhileh | héadslutionganddirts sk
rotective | ayers a a |0 0 A 3,621, (= US-A
2, 840, 867). T%e cgﬁégérﬁ Fﬁlgetdeg%%?%%%% ;]"’%Pﬁ?é“#%;%‘g%é‘ recg%odggl?‘i on 514
not known in. det aPrighBahaveThéen eany baadtmpreved iondxt iat daitreghucing

exanpl e, the procggaivibdaW grdtedtiBrd’ 28§8sLNI fci iékﬁnigxt»l% ﬁ%ﬁ%?g‘&%ﬁ | ;we

of these njxtures_is_very.15 narrow and frequently

r epr oduci 81' . In BEF i.=éﬂ6<#3','§m 4Tal TE7R of -840 ri8fdge” r BhP o FeSESH 9fedihy

depends on the tidetdribeaeion hat when images g@@rm&iﬁcﬂﬁ.‘&iham@d%t Kiwn in

so-call ed delay t] L n_princinpl |t st .be assu t hat dif.fusio
cesses which cg%g%l#h?gdzggvg SESHa\‘?fTotP’ L g%%&%%q‘gag‘ﬁv§5t&gﬁtﬁﬁegil Fif%e.

pr o

|¥1-/ addi tion, example, the process window, i.e. the processi_ng
. latitude, for the exposure of these mixtures is véry
N 15 narrow and frequently not unambiguously reproducible. In

particular, the quality of the image reprodiction greatly .
depends on the time difference between exposure and
development, the so-called delay time. In principle, J.t
. must be assumed that diffusion processes which cause tﬁis
N 20 behavior are not easily controllable. In addition,
however, it may be presumed that, during drying of the
mixture on a substrate material, partial vaporization jof
the photoinitiator or of the acid-unstable compound or
segregation of the individual mixture constituents tak:es_
25 place, which is observed with pa,rtic'ul_ar frequency in the
' case of acid-unstable compounds having a low solubility

;\'_ in the .usual’ éoatin'g solvents.

It is also known from the papers' by C.C. Petropoulos
[J. Polym. Sci., Polym. Chem. Ed., 15, 1637 (1977)] that
30 aromatic acetals which carry a nitro group in the vicinal
position, are photodecomposable by high-energy UV radia-
tion without acid catalysis, and can be used in positivé-
working radiation-sensitive recording materials. The
photosensitivity of these compounds is however inadequate
35 for applicatidns in practice, since their photoreaction
cannot be chemically amplified. ' :

In DE-A 3,721,741 (= US-A 4,883,740), radiation-sensitive



1 ho‘we er,.it may be presuned t hat ,. during drying of the m.xture on a :

' subdttate material, partial vaporlzatlon of the photoi nitiator or of the-
aci d- unst abl e corrpound or segregation of the #&ndividual mxture
constituents takes 25 pl ace, which is observed with particul ar
frequency in the isgwfesac@xe udesabibedowb@ghdsonaanngaapoixzvm:tmlb:.nglern

t he usual coating o wn he; ap;-%@e
Pet ropoul os [J. 1?‘?3;%]'% lno ?ﬁafée%hoeéﬂaEdSJﬂ%lélGJéﬂ% (hl 7/ ﬁ t hat %bme
aromatic acetal s WRIGHFIODSy énﬁ1 3% Qrgapicn eompeuRd nahishi cratainse at
phot odeconposabl e Lbwshi gkn@na&gu_kﬂeaadbae igroupiingh Qirid ag| @xfwﬁn@lﬁhlé\ﬂd
can be used.in pogitive- workin radlatl -sepnsitive recordin $

5 £468, Fhadladicn.

The phot oseﬁm ti vgﬁ‘/"eﬁafﬁ?es% g ﬁﬁ&gnggﬁ e‘?h? n34
applications in pThet u:adlasmwe-sdmxtptmtgrmma |dasaza1haﬂ atma oémﬂ.msai#gly

;rrg![ :.IT’ lagdar :andgi:réng“&z\lﬁn f:% [ "rbl\ lgh %ﬁe@%]ba &?fn%%%%?'{:l %gowgfe

and sol ubl e in aqueous alkallne solutlons and an organlc conmpound whi ch

contains at | eastppae vd stﬂ@amhl sagegupgaahaag al%@mwfg, WhsdpRonium,
generates a strong i I d .under ction of _radiation.
g %;P r’r‘B

radi ati on-sensiti onivm 83lFdsi QL 9°8nmﬁ]§éanhl&%p%°l%
parti cul ar 18ul f onsurhs akt HgbEypsHASIE cas HPFf amiphotsslytisic sl agenerators

CeSZam o POl UL SO lled YR hak Toathy” WU SOTRNLLS
poss:.ble uses in various fields of application. Thus, for
_ example, many of the onium salts are toxic. .Their
. solubility is inadequate in many solvents, which is why
15 only a few solvents are suitable for preparing a coating
solution. Furthermore, when the onium "salts are used,
undesired foreign atoms are sometimes introduced wh:i;ch
. can cause interference with the process, especially f:i.n
1% microlithography. Moreover, the onium _' salts form
20 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-
chloromethyltriazine derivatives or trichloromethj(l-
25 - oxadiazole derivatives also form hydrohalic acids wh:i;ch
v . have a severely corrosive action. '
]
In more recent papers by F.M. Houlihan et al., SPIE 92:0,
67 (1988), it was shown by reference to positive-working
systems that, in addition to the abovementioned acid "
30 generators, nitrobenzyl tosylates, which on exposure
generate sulfonic acids having a low migration tendency,
can be used in certain acid-unstable resist formulations.
It can be deduced from these results that such compounds
can also be used for photo-curable systems. The
35 sensitivities thus achieved, especially to UV radiation
from 350 to 450 nm, and the thermal stability of the
photoresists proved, however, to be inadequate.
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" var |@s fields of application. Thus, for exanple, many of: the oni um sal t

L

]

i nvol ves,_ di sadvant ages which drastically restrl ct their POSSI bl e uses |

are toxic. Their solubility is inadequate in many solvents, which is vvhy.-

15 . only a few solvents are suitable for prefaring a coati ng sol ution.- :
Furthernore, when th on| u I are ysed, unde5| e relan ato are
sonetines int roducedeB gnca%?ctcji%éee ] nciJ &cé'ﬁce W ng va}rgc nf

especially in mcrol |’¢hﬁi{ﬁ apsy. thexpfersera demandonfemn fyarrthgr f-’oarin.m.on
Bronstedt acids, whicdediaiMEived Bt uSREE ehiGH TS| e al@é\rémthé ”dié‘@dvantage
phot ol ysi s. These am%s attac n5|t|v§ substrat es, % theug% 8

such mi xtures |eads t ﬁﬁf@%ﬁ ‘66? y APEs HBEe57,) %géﬁag ﬁf‘bﬁﬁds‘; ghlgs-in
tri- chloronethyltri odantidge. vat ives or trichloromethyl- 25 oxadi azol-e
derivatives also formhydrohalic acids which have a'severely corrosive -

action. In nore rece r M ul han et _al SPIE 920, 67 (1988),
it was shown by refe%%é’@p d:i’p?dééfz’lr\? tﬁ% §Sty Of ohRet fRAYSNELIPY, fR tH(%?P‘FG
t he abovenenti oned a(phbtb(ly‘tlcagéyeratacusl-ganer@bmyl -amdy| aaxesd-cvitaaomlﬂ.e

exposure generate suldgapidundsi,ds apavi ag @:ah@.‘éltﬁbﬁiééhgftiwﬁ‘é‘d%ﬁ‘ﬁ&uf@”
used in certain acid- g nst abl e resi st fornul atlons n be deduced rom

these results that st ESHpountRexan &g, b Hot 2t gnerating
systens. The 380 semgicund tshem lidhdse aadi etzalﬂe eapepobakiplé oohValddikaiownn

from 350 to 450 nm ahibdiharkB®HHRl g1kl bh' Yol hBCtROPREESIAS Hadifide,
however, to be |nadequate
L% hich does not have a corrosive action. Furthermore, the

_ invention should provide a radiation-semnsitive mixture

\or which, in 'particular, avoids a segregation of the

15 photoactive compound and of the solubility—differentia't-

ing compound. i -

The object is achieved by means. of radiation-sensitive
and acid-cleavable compounds of the formula I '

u
or4
R30-C-X (-0-S0,-R) (I
R2 '
in which
20 R* is an alkyl, highly fluorinated alkyl, perfluoxo-
L alkyl or aryl radical,

R? is a hydrogen atom, an alkyl or aryl radical or ome
of the groups. (R!'-50,-0-).X- or R30-,
R? and R* are identical or different and are alkyl, cyclo-
25 alkylalkyl, cycloalkenylalkyl or aralkyl radicals,
in which 1 to 3 aliphatic CH, or CH groups can be
replaced by NR®, O, S, CO, CO-O, CO-NH, O0-CO-NH,
CO-NH-CO, NH-CO-NH, SO,, SO,-0 or S0,~NH, or alkenyl,
alkynyl, cycloalkyl or cycloalkenyl radicals or are
30 mutually linked to form a heterocyclic ring,
R®  is an acyl radical,
X is an alkanetriyl, cycloalkanetriyl or arenetriyl
group or an alkanetetrayl or arenetetrayl group, and
n is 2 or 3.



Because ,of the inadequaci es and -di sadvant ages |i st ed, there, i's ‘ther

? den{ﬁh for further radiation- sensitive nmixtures which do not have the
di sadvant ages described above and possess a feactivity suitable in 5°
practice. It was gherefore t he oe;ect of the jinvention to_propose

photol ytical ly THPPE- GomPrIndsy of Lhe O&E?lﬂl%l%mm%ﬁﬁmdsn which

radi ation-sensitive mxture based thereon, where the photolytically
aci d-generating ﬁp

: bl ]
nown_subst 1 at eskand $PuEe SR oSHELPRL HRAER Hevs o bubt Camhm, Mfsms

not have a corrosive avod oay Fbetheghﬂ\ye,flumma\teut | @x sémuhd-yp_r ddieca]

radi ation-sensitive njxhHpepuiai \WQigfls a segregation of
the 15 phot oagct i ve 1E;':'orrgound%gn olPQﬁJ oﬁuu C[msa i Ifferentiat- ing

conpound. The obﬁ‘ect is achvdregeny atoaner ¢m R3Q aﬁdbﬂa%ensmlve and N
aci d-cl eavabl e cm?mumdn'*Oéréh :fé}fé’&&ﬁli faenlt idh WA RE %@spec:.éfi asz

'S 2 hydr ogen aom aPLEFkyl 3P LBRRS AR SretntLipayhalkyo e paarl
[err] are identical ogrdupéeﬂmvunmcn@ssa 'ahin;l 16lemon25atonis{0.1.§ being
L o2 AR eSO AR A el o,
O CO- NH, ¥ NH CO, NHreplaped|byr ¥R Qi Sanyd0, - €00y n¢ONHG y OCOMHyy CONHCO,
cycl oal kenyl radi cal sygeoRES Hb,, S0,0 oEUtS@,M{X Iégkgq_kteq&p,r Mad kynyl,
hgterocyclic ring, cycloalkyl or cycloalkenyl radicals. If R*® and R*

_ . together form a heterocyclic ring, this is prefer-

N : . ably a 1,3~dioxolane or. 1,3-dioxane ring.

15 " R® can especially be ab alkanoyl or aroyl, an alkyl-,
alkenyl-, aralkyl- or aryl-sulfonyl or an alkyl-,
alkenyl-, aralkyl- or aryl-phosphonyl radical having
up to 12 carbon atoms, particularly preferably an

N alkanoyl radical having 2 to 6 carbon atoms or an

20 aroyl radical having 7 to 10 carbon atoms.

X preferably is an alkyl group having 2 to 10 carbon
atoms, a cYcloalkyl group having 4 to 10 carbon
atoms or an aryl grdup having 6 to 12 carbon atoms,
each substituted by 1 to 3 sulfonyloxy groups

25 R!'-S0,-0.

The aryl or arylene groups can be groups which are either
unsubstituted or substituted by halogen atoms or by
alkyl, alkoxy, nitro or cyano groups. Aralkyl groups are
understood to be those which contain 1 to 2 aromatic

30 radicals linked through aliphatic groupings and bound v.1.a
an aliphatic carbon atom.

Those compounds of the formula I are particularly
preferred in which

R? is a methyl, ethyl, trifluoromethyl or hexafluoro-

35 isopropyl radical or a phenyl radical which may be

substituted by 1 to 3 alkyl or alkoxy groups having



! [erkLt Js an acyl radical, X is an alkanetrryl cycl oal kanetriyl or

Care r|yI group or an alkanetetrayl or arenetetrayl group, and n . is 2.
or 3. -6- Those conpounds of the fornulaJ sare preferred in which [érrI'
is an al kyl radical which has 1 to 6 carbon atons and may be highly-

fluorinated, or an aryliragi gakamcsh dasnd, (0 48 SamAREP @GRS, 51 or 2
Is a hydrogen atom or an_, R30 radical . Ler r ef i dentical and
especial ly are al kyl, cHEFBIrkGYANS)| © fe'Jllté‘l é‘%ﬂ%ﬁ!@b §F°§P§I ¥ FPRISs
havi.ng | ess than 16 carﬁmﬂaaéouembnhabﬁong pndsible for 1 to 3 aliphatic

[OEE;\IL, OE:OC\IJIjC%rOKIﬂ%\Ia Ferrl% or ]erke %&%}P cyc%ué%ﬁ(\% or cggooal nyI

radicals. If5 [err] tog%uhéﬁanvﬂYaghenDSoB- @0<.ng, this is prefer- ably
a 1, 3-di oxol ane or. 1, 3-dioxane ring. 15 [err] can especially be ab

al kanoyl or aroyl, an al kyl-, alkenyl-, aralk or | -sul fon

al kyl -, al kenyl - ?ﬁ%ﬁ%y?omBPuﬁﬂﬁl- d?ﬁhoﬁ?F%FéﬁrgaF’ VY%EYuBgF f@iarly
carbon atons, partpﬁéﬁé&fgdpiﬂfﬁhabhy an al kanoyl radical having 2 to 6
carbon atons or a di cal ;having 7 to 10 carbon atons. X

preferably is an kyI Jg?oﬁphﬁ%?ﬁén a?8m16 nd.rbon atoms, a cycl oal kyl
group having 4 to X0 ca;@omaﬁmablcamaﬂyemgeneé hangng@su-&ul‘-gdcéwbdnto

at ons, 10 3 sulfonyloxy groups R!-S0,-0.
—
The method of preparing such compounds is known per se.
\*( This can. be carried out, for example ' analogously to the

synthesis J.nstructn.ons ‘given in EP-A 0,312,751, where the
appropriate sulfonic acid ester derivative must be pre-
15 pared in a preceding stage. Further suitable synthesis
instructions are to be found in DE-A 2,610, 842, depend-
ing on the nature of the substituents R?, R® and R‘. The
" synthesis of typical and preferred representatives of
these classes of compounds is described below by refer-
20 ence to individual examples.

Preparation Examgie 1l:
lst stage: 80.6 g (0.66 mol) of 4-hydroxybenzaldehyde

_ were dissolved in 200 ml of tetrahydrofuran, 138 ml of .
N triethylamine were added and the mixture was cooled to
25 -5°C. 125.8 g (0.66 mol) of p-toluenesulfonic acid
chloride, dissolved in 330 ml of tetrahydrofuran 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

30 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 washed with water and dried. After

35 concentrating, a residue remained which was recrystal-

lized from cyclohexane/methylene chloride. This gave



! edc substltuted by 1 to 3 sulfonyloxy groups 25 [err] The arylf&
aryKehe groups can be groups 'which are either unsubstltuted or substituted *=
by halogen atons or by al kyl, alkoxy, nitra @ —cyano groups. Aral kyl groups: .
are understood to be those which contain.1 to 2 aromatic 30 radi cals. -
| i nked through alizthag i ¢66LR8YI RYS andt@mmewasmnf@hymuajr)cbéﬁéaﬂaeﬁ&a@

Those conpounds ﬁWﬂ%r|f%gfuéah%ﬁ§#8 art;gg%&gpélgéef%rgsd I n ﬁhbgq [err]

is a nmethyl, eth uor one ropyl
radi cal or a phenyl radical which may be substituted by 1 to 3 al kyl or:

al koxy groups hawifl stage? 7.k t%yfocéﬁboﬂlﬂto% é‘é‘%ﬁlgﬁéogﬁ%“n ?Hg'%s

or 2 nitro, cyano or trifluoromet gr oups o7 appro-' priate co
and X is an aAY)TRRRZIHIRYIR ¥eE] heated ar txeBlux together with

sulfony:ox? grou?52}€{ 01UEEQmﬂD nsise Wb xy éﬁhéﬁﬁlﬂﬂéhisaée(dﬁﬁyss mol)

t § I (0]

ot ¢ i x- meniSty S 1T LS %f%%mwe ey VG A5 of Fio ipdenyl S o

groups [err]. Th@cmd Hod 160 mle el itod vaneh MmcmabsutSZKhotmspea partTofs
can be carried oyhpe f s‘éﬁf&l:& waR2aaaus! y f%ﬁ??ofﬁéﬂkh% %lﬁeéé}f'&%' ?a°

given in EP-A 0O, 3 7 ere the apgro rla e su I'C aC|
derivative nust m@qugponded to the boiling pqlnt of pure toluene. This

10 .procedure was repeated until the top temperature no
ionger 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 constltuents were distilled off. The cooled-

15 down residue was taken up in methyléne chloride, washed
twice with 2% sodium hydroxide solution and deionized

o

water each time, and the organic phase was dried. After
o removal of the solvent, 12.9 g (93%) of a pale yellow oil
- remained, which proved to be the desired 4-(toluene-4-
20 sulfonyloxy)benzaldehyde bis(2—phenoxyethyl)acefa1

{ compound No. 1 on the attached formula pages).

CaoH30,S calc.: C 67.40 H 5.66 S 6.00
[534.62] found: C 67.7 H57  §5.9

s Preparation Example 2: . :
‘ 25 lst stage: 80.6 g (0.66 mol) of 4-hydroxybenzaldehyde

were dissolved in 200 ml of tetrahydrofuran, 138 ml of
triethylamine were added and the mixture was cooled 'to
~5°C. 75.3 g (0.66 mol) of methanesulfonic acid chloride,
dissolved in 330 ml of tetrahydrofuran and precooled;to
30 ~5°C, were added dropwise to the above mixture at -8 'to
~-5°C. Stirring was continued for 1 hour at room tempera-
ture. The solution was poured into 1,000 ml of distilled
water, and the mixture was adjusted té6 pH 2 with con-
centrated hydrochloric acid. The oil which had.precipifa—
35 ted was taken up in ether, and the aqueous phase was
extracted with ether. The combined organic phases were



+ 158 ‘pared in a preceding stage. Further suitable synthesi s |nstruct|on
are (o be fouhd in DE-A 2,610, 842, depend- ing on the nature of the
substituents R2,7 R3 and [err] The synt he5|590f typi.cal and preferred’
representatives of these classes of conpounds is described bel ow by refer-

20 ence to i %yhé&%eﬁaemeﬁ aﬁae&ﬂéal OQfEéfneaﬁcént}aftﬁggagsn 89 6 |

g (0.66 nol) of 4-hy drOXébenza de were djssolved
t et r ahydr of ur an, BeBaEpe fW’E‘?-FBt‘ﬁ?Faﬁ?ﬁ@’%ﬁ%lhﬂﬁ‘édfﬁ% ¢¥elphexane .\WEhis

cooled to 25 g&ve - 84 1§5 @53 7% 0086 Méthﬁhﬁe@ulﬂéﬂfﬂ@ﬁybéﬁﬁhideﬁ
chl oride, dissol Vég’ g l 8 tetrahyd furan ang Br ﬂol edétq,&jnfrr
wer e added dr opw t etﬁ% ﬁgo BVt g K€ ngrPfln t rf g X )l'nued
for 1 hour at roomtenperature The solution was poured into 30 1, 000
m of distdlled mdt S ' :
concentr at esd hydr oc Ior| aC| d%eﬁ;ng( w%v%ﬁ géfjprée?ﬁ%{l:?a E‘ﬁal%h lﬁé?' up
in ether, and th@%@%@%hﬁﬂasﬁemsh%itﬁécﬁe@wlﬁ- bekdy toTh30cEnbpgether

organi ¢ phases Wﬁmmhedngohomtﬁélzwfdaleﬂetﬁﬁ@raﬁéohol prepared by
concentrati ng, residue rerrgen lized, f

recryst
cycl ohexane/ met hyiFHECRA{BE Qﬂ'n ?fga‘?/ Ylen% g°ﬁaf'§6 ‘1‘%11 H'] mol of
4-(t ol uene- 4- sul frmp:tmpy;améneal @lemideg(\Mol 028$0 nial havEngmiethyl ngrphost

of 70 to [g/r].). %91&!5 ag 0. n ulfon

oxy) -benzg{dehy vver%éhea gm§ r%fz%@% % éuﬁ&%%g Setd é‘? ¥.ius

(0.052 nol) of pmm@%shandugmlmmgbmeo%&um ydistilled off. After 2
hours, the distillation was assisted for about 45 mnutes

by applying a vacu_um of 1 mm Hg: The cooled-down residue

het was taken up in methylene chloride, washed twice with 2%
15 sodium hydrox:.de solut:l.on and deionized water each time,

and the organic phase was dried. After removal of the

solve_nt, 11.7 g (93%) of 4-methanesulfonyloxybenzaldehyde

U bis[2-(N~propylcarbamoyloxy)ethyl]acetal (amber-colored

melt; Compound No. 2) remained. The compound shows a
20 single 'H-NMR signal for the acetal group at 5.65 ppm.

Preparation Example 3: :
1st stage: 8.29 g (0.06 mol) of 3,4-dihydroxybenzalde-
hyde were dissolved in 40 ml of tetrahydrofuran, 18.5 ml
of triethylamine were added, and the mixture cooled,;to
\ 25 -5°C. 22.9 g .(0.12 mol) of p-toluenesulfonic acid chlo-
ride," diésdlved in 80 .ml of tetrahydrofuran and pre--
cooled to -5°C, were added thereto dropwise at -8 to
-5°C. Stifring was continued for 2 hours at room
temperature. The solution was poured into 1,000 ml of
30 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
a brown crystal paste. The crude product was filtered off
with suction and dried. It was recrystallized from
35 cyclohexane/methylene chloride with addition of active
charcoal. This gave 15.9 g (59.4%) of 3,4-bis-(toluene-4-
sulfonyloxy)-benzaldehyde (white solid hawving a melting



-!

of triet hyI orthoformate and 100 ng of p-tol.uenesul fonic aci'd in 150 #
t ol L(éne After about 2 hours,. a part of the distillate was taken of f .unt
the top tenperature corresponded to the boiling point of pure toluene. Th
10 procedure was repeated until the td¥p tenperature no |onger fell
bel ow the boiling point of pure toluene. After a further 2 hours, the
distillation peinksofstd tor9BHOLt 45 ninutes by applying a vacuum of 4 nm-
gg, and aIdI vol atile constituents were distilled off. The cool ed- 15 )
own residue was taken up jn nethylen hl or.i de h

sodi um hydr ox?88 sBFageon ]aJn'cngegl oﬁ&z@%lgv\éﬁ o) egéﬁﬂ l%nét?w’éeﬁ?g fii ¢
phase was dri edlféfr@ﬂroxﬁrﬂhaizﬂdélhpdaohemt heafe@l dgn( @3%oif hbatphlat

yel | ow oi | 4- -
sul f onyl oxy) bgggaﬁdetﬁ)%ﬁ&% sJ(’glq ?gﬁgi %2lce ) (%%%Bﬁflgﬁi%r %‘Yon t he
attached fornathy]&ageE)ICC[iaﬂ-m]ldeGal é. 25 @.’: d ) 1286 mod )eeof Brietbyl

[534. 62] fouas_lthofs %té a?dHl%cF mg ofS> @ofﬁéﬂééﬂf@ﬁlgxwde 21n25
1st stage: : 0.6 r oxybenzal d Jq%q'e wer e |ssol ved in

200 nl of tet FHH?dP@P&’r@&‘F aléeqh sbfmqg e A B Jeuaﬁfae?i Sndrfher
mxture was Qoh&Ers} O di I Bistd 13 st ilch 6ﬁa§DIas9isﬂedhma;esuhwww -g5i d

chloride, di | ved 330 f tetrahydrof I

o e o Rl Eaen iy oy e S e A M B A 1edPadPn
was conti nu%drésigﬁehmrs aakeap g aupmeﬁ:hy]lm dthbomeu.t iwashed peiced
i'nto 1, 000 | h
cbn’ % ﬁ hllsorl C ac}‘?%drq:?fdé whi (g:"ihérnha an;.BiE_%& Owﬂtbz WI t

centrat ed hydroe he 0| precipita-
was taken up eacht hime,apadt ﬁbeaQHGQESCthééevﬁése%’%%@t 123 hr@E“H%?J- The

cQnbi ned Oor gagieC+RBASE3IvERES 16.9 g of an amber-colored melt remained,
which was recrystallized from ethanol. This gave 12.8 g
(90.6%) of 3,4-bis- (toluene-4—sulfonyloxy.)benzaldehy;de
bis-(z—sﬁccinimidbethyl)-e-acetal (white crystals haviné a
melting point of 127 to 128°C; Compound No. 3).

N\
C13H32N,0,,S, calc. C55.54 H4.66 N 3.92 S 8.98
found C 55.9 H 4.5 N 4.0 S 9.0
Preparation Example 4:
-1st stage: 15.4 g (0.1 mol of 3,4,5-trihydroxybenzaldehyde
were dissolved in 40 ml of tetrahydrofuran, 45.5 ml of
s e triethylamine were added, and the mixture was cooled to

-5°C. 57.2.g (0.3mol) of p-toluenesulfonic acid chloride,
dissolved in 80 ml of tetrahydrofuran and precooled to
-5°C, were added dropwise thereto at -8 to -5°C. Stirring
was continued for 2 hours at. room. temperature. The
solution was poured into 1000 ml of distilled water, and
the mixture was adjusted to pH 2 with concentrated
. hydrochloric acid. The oil which had precipitated solidi-
fied after prolonged stirring to give a brown crystal
paste.. The crude product was filtered off with suction
and dried. It was recrystallized from ethyl acetate with
addition of active charcoal. This gave 46.8 g (75.9%) of
3,4,5-tris-(toluene-4-sulfonyloxy)-benzaldehyde (white)



1 -9 washed with water and dried. After concentrating, an-oil - r emai ned mh
mas(ﬁbcrystalllzed from cycl ohexane. This gave -84 g (68.7% of '
4: nethanesulfonyloxybenzaldehyde (mhlte sollg%haV|ng a nmelting p0|nt of ; 61

to [err].). 5 2nd st age: 2 g (0.028 10l ) of 4- et hanesul f onyl oxy-
benzal dehyde were [ [cgnr] together with 7.6 g (0,052
nol ) of a uret hane '?%o 5 R‘Sfiglgly EP’%%}IECE% % |ng 1 nol of ethyl ene _

carbonate with 1 nol of n-propyl am ne, 4.25 g (0.0286 mol) of triethyl

ortho- 10 forgmd eseag e1001m0 ot @bu uldongga psLerikn (bl heReRaess
ahlghlyrmbllell ddStI|| ho edlstlllatlonwas

ﬁﬂt r.s c{;
assi sted for abou"tu PYHOEES - ?nﬁ'ﬁépf e, Were, fihitde ¥gomyiempera-
cool ed-down resi duereasoyakherumiith lmuh)d et 038 ano e, ofvasiaﬁdthyvﬂ.cerm:tda

'gtr)/ogégl C phasce]II \lj\/;ns%]%ﬂ&%ﬁédi?‘?g Héllﬁgv@f %Eat e sgﬁq{/en mt%@pﬂ tokfe
4- met hanesul f onyltedweneal de@h@gbtsﬁzoé-mtpp@pﬁﬁ:ah%tmy?ﬁ@xw evvedeeThe

(anber - col ored ”%J}X?@Qpﬁﬂgdl@ft 4o rs‘ii@id”'%ireﬁﬁ?gl?@”@w ghe U’Scﬁszﬁlolg
single [err] S|gn or the_acetal group pm_ _Preparation Exa

at
3: 1st stage: of 3-pPhbenylpsopago 3841<hmy§115§§s§nzlapd 19 RH e PréEP uene-
di ssol ved in 40 rEuDEoh eé F AL Ofudiza, adifel, mf@Ilévﬁé&Hby‘amea&M eundéed,

and the mpgure Coolad. e ruren? o Sdlchad Vo 8 L8 BEPBRTRan

\”3 pre- cool ed tiidgrerEkampdee laddhe tdoerleid-dimopwiesddate -was ctaken up .J.n
methylenechloride, washed twice with 2% sodium hydrox:.de
L solution and deionised water each time, and the orgarp.c
phase was dried. After removal of the solvent, 21.4; g
15 (82%) of honey-colored melt reacted, which could not be'

made to crystallize. A th:l.n-layer chromatogram (DC)
showed that the desired 3,4 5-tr:|.s-(toluene-4—sulfony1—.
oxy)-benzaldehyde bis-(3-phenylpropyl)=-acetal ( Compound
# No. 4) was more than 392% pure.

20 CiHuOnSs  calc. - C 63.39 H 5.39 S 11.03
[871.58] = found C 65.0 H 5.4 S 10.7

Further examples of compounds according to the invention

_ are listed in the attached formula.- Thgqe. were "syntlie-
\.«: sized énalog_ously'to processes known from the 1iteratu1je.'
25 Their atitlieji"l;icity N wa.';: ‘confirmed’ by elemental analyéis

and *H-NMR.
C—Q $0,-0 . CQ_

Compound No. 1:



1 [err] Stirring was contlnued for 2 hours at roomtenperature. The sol ut
© was¢ppured into 1,000 m of. 30 distilled water, and the, m xture was:
- adj usted to pH 2 with concentyated hydrochloric acid. The oi | which had -
precipitated solidified after” prol onged sti rrl-ngl2t-t) give a brown crystal -
paste. The crude product was_filtered off with suction and dried. It was — °
recrystallized from §smpound, dameddane/ met hyl ene chloride with addition of
active charcoal. This gave 15.9 g (59.4% of 3, 4-bis-(toluene-4-
sul f onyl oxy) - benzal dehyde (white solid having a nelting - 10 - point of
[err]). 2nd stage: 11.6 g (0.026 nol) of 3,4-bis-(tol uene-ofl-
sul fonyl oxy) - benzal dehyde were heat ed in an o6 -bat a{o[ercr]- Nigether, with .
7.44 g (0.052 nol) of N-(2- hydroxy ccinimde, 4.25 g (0. 0286 nol )
of triethyl orthoforrd € aR@ 22100 nesul fonic acid. In this
process a highly nobile Iiquid dlstl off Af t u t
distillation was assisted for about 45 mi nut e€ b?zé'éb &ngua Q'gcuﬁrﬁ"b? 1
mm Hg. The cool ed-down residue was taken up in nethylene ch®oride, washed
twice with 2% sodi um hydroxi de sol ution and dei oni zed water each tinme, and
the organi c phase was dried. After renoval of the solvent, 16.9 g of an
anber -col ored nelt remai ned, which was recrystallized fromethanol. This
gave 12.8 g (90.6% of 3, 4-bis-(toluene-4-sul fonyl oxy)benzal dehyde
bi s- (2- succi ni nm doet @opoundt Mo .(wd3ite crystals having a nelting point of

[@r] ; Conpound No. 3). ?
' 0
_Q_”z °‘Q‘
. Hsc ‘/ \‘ 802 o o....c H, -
W \__/ 4

Compound No. 4:




1 C33H33N201282 calc.  C55.54 H4.66 N 3.92 S 8.98 found C 55.:
4, 5(_ N4.0 S 9.0 Preparation Exanple 4: 1st stage: 15.4 g (0.1 nol
34, 5-tri hydroxybenzal dehyde were dissolved in 40 mM of tetrahydrofuran,:.
45.5 ml of triethylam ne were added, and the aBxture was cooled to [err]. -
57.2 g (0.3nmol) of p- toluenesulfonlc acid chloride, dissolved in 80 m of

t et rahydr of uran ar@Pypeeed ¥d-t6:[err], were added dropw se thereto at
[err]. Stirring was continued for 2 hours at room tenperature. The
solution was poured into 1000 mM of distilled water, and the m xtur
adjusted to pH 2 with concentrated . hydrochloric acid. The oil mhic
precipitated solidi- fied after prolonged stirring to glved§
paste. The crude product was filtered off with suct|:7 %rﬁed

recrystallized fromethyl acetate with addition of act]ve charcoal.
gave 46.8 g (75.9% of 3,4,5-tris-(toluene-4- \pnyl Xy) - benzaldeh}ﬂe
(white) - 11 - solid of ng p0|nt<£err Rnd sgage: 18.5 g (0.03

mol ) of 3,4,5-tris-(Hglue 2oxy) - Penza dehyﬁf were stirregg at

roomtenpera- ture together\sw=th 5.2 g (0.035 mT0l') of Yriethyl orthgk 5 -
formate and 100 ng of p-toluenesulfonic acid in 150 m \of toluene. 7/A s}i ght .
evol ution of heat was. observed. The mixture was |eft toostahgHaverigh

8.84 g (0.065 nol) of "3-phenyl propanol and a further 100 ng of p-tohyene-

sul fonic acid were added, followed by heating under o
v .
Compound No. 7:
o |
CH
U

Compound No. 8:

F3C—S0,—

Compound No. 9:

Hsc-soz —@—cu
\

o
It
O —-CyHy~0—C = NH=CyHg

O =CyHg= 0= C—NH=CgHg
- o



3 10 - ‘ref lux. The further procedur e foll owed was as in Prepara- tlon
¢ Exa ‘1e 1. The cool ed-down residue was taken up.in met hyl enechl ori de,
washed twice with 2% sodi um hydr oxi de sol ution and dei oni sed water each -
time, and the organic phase was dried. After renoval of the solvent, 21. 4
g 15 (82% of honey-colored nelt reacted, which could not be made to
crystallize. A thin-layer chromatogram (EKD showed that the desired
3,4,5-tris-(tol uene-4-sul fonyl- oxy)-benzal dehyde

bi s- (3- phenyl propyl)-acetal (Conpound No. 4) was nore than 92@6pure 20

[err] cal c. C 63. 39 H5. .39 S 14.83 [871. 58] . found

C 65.0 H5. 4 S 10.7 Further exanples of conpounds according to
the invention ar €dnpawntd Mot ht0attached foriul a.. These were synthe- sized
anal ogously to processes known fromthe Iiterature. 25 Thei r

authenticity was confirnmed by elenental analysis and [err]. Coppegpnd No.
1. [err] - 12- Conpound No. 2: [err] Conpound No. §;C[g{r 2
Conmpound No. 4: [arr] [err]. ‘/0 378

. 0 - C3Hg

Compound No. 1ll:

F3C—S0,—0 QQ
\/ . O-CZH4—O

Compound No. 12:

/O—C2H4—O—C2H4—O-C2H5

(. Hz3 C — S0,-0 cH
\O—CgH4—O—szr-OfCZH5

Compound No. 13:

c:-—é<i:::>—4-$oz-o gq _



[err] Conpound No. 5: [err]- - 13 - Conpound No. 6: [err] [err] Conpa
No. (7 [err] Conmpound No. 8: [err] Conpound No. 9: [err] [err] - 14
Conmpound No. 10: [err] [err] [err] Conmpound No. 11: [err] Conpound No. 12
[err] Conpound No. 13: [err] ' _ E

- 15 -

Compound No. 14:

Compound No. 15:

—
o
(.
Y
H3C—-S02—-0 CH
\\ 0
: I
o/
o
Compound No. 16:
W
) !
; O~CoHsg=NH~C—-NH—-C2H
9 / 2H4 | 2fs

H3C=8S02—-0 cq'
O~ CaHg=NH =€~ NH = Ca Hg
o

Compound No. 17:

. . . /O—CZH4?'0_©_~OCH3

CH



' Conmgouind No. '16:
Compound No. 18:

Compound. No. 21:

- *15_- *Gonpound

C

No. 14: [err] [err] Conpound No. 15: [él‘l‘] 0 0 [err] _
[err] [err] Conpound No. 17: [err] J[err] - 16 -
[err] Conpound No. 19: [err] [err] Conpound No.20: [err]

[err] '

- 16 -

Compound No. 18:

O—C2H4—O"C4H9

Hy C3— SOz~ °—Q°< | |
0 - CyHy— 0~ CaHg

Compound No. 19:

8]
I
/O—C3H8"NH"'C"‘NH"‘03H7

Ha C —-S0,-0 CH o~

0—03H6"NH“%—NH"C4H7
o

Compound No..20:

O ' /o—c2H4—o—©

Compound No. 21:

Q——502—0—C4H8—'C<' )




Y

[é.rr] * -17- Conpound No. 22: [err] Conpound No. 23: [err] Conpound No:

24: {¥rr] Corpound No. 25: [err] - 18 - Conpound No. 26: [err} [err]

[err]" [err] Conpound No. 27:. ferr] [err] Conpound No. 28: [err] [err] [er

Conmpound No. 29: [err] o .
- 17 -

_ Compourid No. 22:

/‘@

~ Compound No. 23:
/o - CHy
CH )
\0 = CHy

Y F3C—S03-0

Compound No. 24:

0o

i}
-C - ~ CH

/

. . & .
.&“A @’ s.oz— o :
-0 —C— NH — CHgs
\° - CaHsa—™ 077
‘0 _
Compound No. 253

CH

Fsc—C_HF—CFZ-SOz—‘O \



:19 - Cbnpound No. 30: [err] [ert] Cbnpound No. 31: [err] LerrT:Cbnpound
No. (32 20 - Conpound No. 38: [err] [err] [err] Cbnpound No. 34: '
Conpound hb. 35: [err] [err] -21- Cbnpqynfbhp 36: [err] [err]

Compound No. 26:

0

N I
/O"CzH4"‘O"'C"NH"C3H7
: . 0~C2H4—O—E—NH—C3H7
502,"'0 - Q

Compound No. 27:

“ '
0-CjHg—
. , S0, 0 378
HsC-@-—soz-o . 0-CgHg-— Q
o

Compound No. 28:

Hz3C —S0,-0
O—C Hs

Hy3C—80,-0 CH
S | ‘ \O—Csﬂs

Compound No. 29:

CH

O
ol
_ °—Q



1 Conpound No. 37: [err] [err] Conpound No. 38: [err] -22- Conpound:

39: ([err] [err]. Conpound No. 40: [err] [err] Conpound No. 41: [err] -
Conpound No. 42: [err] [err] - 23 - Compound No. 43: [err] Conpound P
44: Conpound No. 45: [err] Conpound No. 46: H3 C-O . ‘ '

- 19 -
Compdund No. 30:

o ' '

= O

Compound No. 31:

cl S0~ 0O
\ cl CH

Compound No. 32:

. /o,
NC—@—_SOZ-O CH



1 [perr] - 24 - Cbnpound No. 47: [err] [err] Cbnpound No. 48: [err]-[err
' Cbnﬁound No." 49: [err] The above sel ection of conpounds according to the
inven- 5 tion of the formula | shows that those which have acetal - L
structures are particularly .preferred. This is to be ascribed to the fact -
that they are very readily accessible and, in addition, are also extyenely
stable to hydrolysis both in solution and_iﬁolgyers, and that thus 10 . a
stabl e recording material containing these conpounds can be produced. As
described in th t QN anpl es, the acetals according to the
invention are b§§£J on‘%é&?alggaldehydes of which the fgllow ng are
particularly preferred as starting conpounds: - 25 - 3- and

4- hydr oxybenzal dehyde 2,3-, 2,4-, 2,5- and 3, 4-di hydr ox al dehyde,

2,3,4- and 3, 4,5-tri hydroxybenzal dehyde,

c=0

{ .
o—C2H4—N-CZH5

o CpHyg— N — CaHs

C _ BT
- ' >
J

Compound No. 34:

Hg C3 — SO, = O — C4 Hg — CH

O0~Cy4Hg~0 .
&m«‘

Compound No. 35:

SOZ—O O
/O—C2H4 O—C"NH"C3H7

C

\

sqz-o o

0—-CoHy- o-—c—NH-—CsH7



1

t

st

4- hydrOxy 3- nethylbenzaldehyde 5 2- hydr oxy-4-, 2- hydroxy 5-;

4- hydr oxy-.3- met hoxybenzal dehyde, 3, 5 di nmet hyl -

3- et hoxy- 4- hydr oxy- benzal dehyde, 2-hydroxy- 5-

4- hydroxy 3-, 5-hydroxy-2-nitrobenzal dehyde, 2- hydroxy-
napht hal ene- I-carbaldehyde 10 These al dehydes are comrercially -
whi | e ot her hydroxyal dehydes suitable according to the i nvention ..

- h§dy oxy- 4-
3; 4- dlnethoxy 5-,
3- hydr oxy- 4-,

avai |l abl e,

as precursors can in general be preparned in a sinple nanner by the nost

di ver se: net hods.

A review of these is given in Houben-Wyl, Mthoden der -

or gani schen Chem e [ Met hods 15 of Organic Chem stry],: voI. 7/ 1.

Accor di ng

i nventi_on, a posi ti ve-worki ng

radi ati on-sensitive. HIQPEPEupg §P903§ﬁoposed whi ch con- tains, as the

essenti al
sol ubl e or _
b) a conpound whi ch generates a st

conpound (b)

is a conpound of the forry

constituents, a) a binder which is insolublee in water and

at heast g Qﬂkaﬁb|e i n aqueous al kaline sol utions and
ong\aci d under the action of actinic

radi ati on and whi ch has at | east one a9’- cl eavable GO nd, wherein the

conpounds,

wherein X is an 25 al ky
and n is 1. The radiation-sensitive m xXtU
obtai ned with the use of conpounds of the T

ui.table for 30 irradiation with hhggb

desenr?ﬁq-ahove |nclud|ng such
ycl oal kyl en aryl ene group
according tolthe inven- tion,
roula |, are alstanU|shed by

rgy W radlazlon preferably

hlgh sensitivities over a w de spectral ra %v; They are very particularly
e

h Iight of a wavel ength from 190 to

They show/} gh t her mal

stability and make it possible accurately to¢5epéOque ven superfine

structures of an original. No

' )
o O

f°-’<

Compound No. 37:

Compound No. 38:
H3C - S0, -0

HsC"‘SOz"O C -



P

‘radi ation-sensitive mxtures. The content of acid-\unstable acid ggre

corrosive photolysrs products are generated by the - 26-. exposure
’W,he m xture can al so be used on sensitive substrate matferials.

aci d-cl eavabl e photol ytic acid generators contahged in the

radi ati on-sensitive m xture according to the 5 i nventi on can be used

al one or in conbi natdspdtid R&heBgaci d-unstable acid generators of the

said class according to the invention. However, conbinations with other

The

photol ytic acid generators are al so possible, for which even the ym
salts nentioned at the outg hal ogen 10 conpoynds, .espgci a
trichl oronet hyl tri atigfe—dd ve§0@— Pxi chl oro yl 538 azol e

derivatives, o0-quinonedi- az=dlesul fochl or\des . Qr

or ganonet al / or ganohal ogen conbi nati ons arg u\ta e. CNeraII howe\VZ juch
combi nations are not preferred since the ﬁt"ag'e%"lﬁz 4~ 8 TeAg

mentioned can under certain circunstahkeeg reappear in such

of the formula | in the m xture according to the i ven& n |5 i
between 2 and 60% by wei ght, preferably 5to 50% 2 2y wei gh
particularly preferably 10 to 40% by wei ght, each relative to the
wei ght of the layer. |f desrred other aci d- cl eavabl e conpounds can be
added to the nlxtureﬁaag the invention; in this case, above al
the foll owi ng conpoun sses have proven 25 suitable: (1) those
Raving at |east one orthocarboxylic acid ester

. H3Cc -0 o - C2H4—O-C2H5
Fsc"soz c-—-o—c2H4-o—c2H5

o—c2H4— — Cy Hg
&
Compound No. 41:
‘_. 802—
o/

Compound No. 42:

CH

H3C —S0,- 0



-

hav

substituents

gr oupi‘ng- and/ or carboxyllc acid ani de-acetal grouping, the conpounds also
fpb a polymeric character and it bei ng possible for the said 30 t

gtoupings to occur as |linking elements in the main chain or as

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

oligoneric or polyneric conmpounds with recurring acetal and/or ketal
groupings in the main chain 35 (DE-A 2,306,248 and 2, 718, 254),
-27- (3) conpounds having at 1east one enol et her grouplng or

N-acyl i m nocar bonat e groupi ng (EP-A 0, 006, 62 3and 0, 006,627), (4) «cyclic

acetal s or
0, 202, 196),

Betal s of B-ketoesters or B-keto- 5 am des (EP-A

Conpouimes No. 84 ng silyl ‘et her groupi ngs (DE-A

3,544,165 and 3, 601,264), (6) conpounds havi ng si |yl enol et her

groupi ngs (DE-A 3, ]f 85:ﬁ9d 36730, 783), 10 (7) nonoacetal s_.3
nonoket al s,

of between 0.1 and 100 g/I in t he
based on tertiary\alcohols (US-A

al cohols [US-A 4,491, 628 and J. M

(1986)] .

whose a

e keuo conponent respectlvely has a 4 N ity
devel oper/Q DECA 4 738, 7802 ¢ ers
- 10§£'and 15 (9) -carb c acid
aIIyllc al cohol s or lic
J. Inaging Sci 59- 64

HgCy—SO,-0

Compound No. 44:

H3C -0 CH

O—CZH4—0
HgCy — S0 -0

Compound No. 45:
/°‘°2”4’.‘ NH = 05 - C4 Hg

e

: 0-02H4—NH—802—C4H9

Hy Cs-S'Og -0

HzCc -0

Compound No. 46:

HzC-o0 9
/O-Csﬂs-‘NH—C‘-NH-CsH7
CH

\

o"CsHs“NH—%—NH—CsH7
H3C—SOZ—O o] :



!

Armr‘@s}t these however, acid-cl-edavabl'e compounds can preferabl y be used
“whi ch have to be cl assified under one of the bovenenti oned types (1) to.
" (9) and, anobngst these, especially those Whi & ﬁ __
“bond. Anopngst t ese él‘iﬁ) erpounds are 25 particularly preferred -

.

M’ xtures of the sai d aci d- cl eavabl e conpounds can al so be- 20 used. |

have an acid-cleavable GO C

whi ch belong to t ‘Vﬁ% 2), (7) and (9). Under type (2), especially
the poly- neric adetals should be singled out, and, of the aci d-- cl eavabl e
conpounds of type (7),; especially those whose al dehyde or ket one conponent

‘has a boiling point above 30 [err], preferably above [ ¢ Overal |,
however, such m xtures are not preferre® —Theigompous, @ e-CH,

* conbi nation of compounds (b) j ese in a concentration 2 to 60% by
wei ght. The rdth G2 rotRz&Eni A- 35 tion

accordi ng' to the ing
al so contains at |east one pol)fefic b\g,der |sﬁ nsol water but
sol'ubl e or at least swellahjr/in a”qu‘eous a i%l i NR uti ond. The
bi nder is distinguished in particular by being well conpatible with the

ot her constituents of the radiation-sensitive m xture according to the

i nvention and having the | owest possible charac- 5 teristic absorption,
i.e. high transp@ﬁwn@swgigglgy in the wavel ength range from 190 to 300
nm Bi nders based on novol ak condensati on resins, which are as a rul e used
i n conbi nati on w'th napht hoqui nonedi azi des as the photoactive conponents,
do not neet this requirement.

- /
- (F3ClaCH —8S03—-0 . c< :

0 ~CzHg—0~CyHg
H5C2—-0 376

o Compound No. 49:"

(-
O | o | -
| . . H
/O—C3H8—NH~C—C3H7- ' o
Q CH -. g |
\O-Csﬂs—NH—%"C3H7
Hz C -80,-0 ' -0 ;
" - ' I

The above selection of compounds according to the J.nven-
-5 tion of the formula I shows that those which have acetal
structures  are particularly preferred. This is to ‘be
ascribed to the fact that they are very readily
accessible and, in addition, are also extremely stable :"t:o
hydrolysis both in solution and in layers, and that th:us
10 . a stable recording material containing these compounds
can be produced. As described in the Preparation
Examples, the acetals according to the invention are-
based on certain aldehydes, of which the following are

particularly preferred as starting compounds:



110' ~,.Aft.hough novol ak condensation resins show, after inmage- w se .
5ero.uﬁe, an increase in the solubility in aqueous al kaline devel opers in
t he exposed areas, their charac- teristic absorption is undesirably high in
the region of the short wavelength desired_fgg the irradiation. 15 Novalak
condensation resins can, however, be used as a mxture wth other resins -
of  hi gher transgﬁgeqpyaﬂﬂﬂ@gﬂydgo%?bghaggaghyahe m xi ng ratios here
depend predom nantzly on  he nat re_o tr’ih I, | dglr: tobbe r%é d %0 ' with
the novol ak resin.2Esged dy i'#ﬁoﬁ’éln 38 BV ST AFECENE? %‘% € of
characteristic ab2gtd-omndgf 3t Ke Sbitmdhydroxybensaldelpde} engt h range, and
also the mscibili }kQ?: e ' nts of the '
: radiation-sensitié%¥ﬂ¥&tu eb Fﬁgh ngfg%?mﬁ%%gggf t he bi nder of the 25
radi ati on-sénsit i \?e'l”ﬁﬁWéAaccog‘oﬁ‘Y@r‘f’a’T% i AVB¥EFoRYTAn. c e oxy 8o
30% by wei ght, esmethaxypengaldeh9tehy Iysi-dinethirladnrovd ddimethaxgii501)
resin. Suitable i ¢ r r S L0 :
p- hydr oxyst yr ene %§%gﬁ6g¥1€hﬁid5§%?8§§$%%g?eﬁyﬁgfé%%&89¥%£§%U 3-£y%§21 514 *of
3- net hyl - 4- hydr ox $shydeexy-38f 3 Shydnrexyy2~nitnobenspddphrde, oR-hydroxy- .
2,3-dinethyl-4=hyghghx@hlégae1_aagbagagggayners or copolymers of ot her:
vi nyl phenol's, for exanple of 2-  or 3-hydroxystyrene or of 4-nethyl-3-
hydr oxystyrene, or the esters of (meth)acrylic 35 acid with
phenol s, &P exanfhespyeaddehydesl arecsommemclialhydavgdilabhe, whidgabithexor

afyi hophenol s and = [ .ani.ees_ ui i ' . :
Pg%g p b %yald ﬁg&@g 812048 ?ﬁ$§9%g§§”66 Eh@"iﬂﬁé?ﬁi?nfas

nmeri zabl e conpdunds™suc S styrene, ne acrylate,,
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 Chenie [MEth&ds

15 of Organic Chemistry], vol. 7/1. . !

According to the invention,  a positiveaworking

Y radiation-sensitive mixture is also proposed which cdn—
] tains, as the essential constituents, :

a) a.bindef which is insoluble in water and soluble:o:
20 at least swellable in aqueous alkaline solutions and
| b) a compound which generates a strong acid-gn@er

the action of actinic radiation and which hds'at"

least one acid-cleavable €-0-C bond, ;
i

S wherein the compound (b) is a compound of the formula I
described above including such compounds, wherein X is an
25 alkylene, cycloalkylene or arylene group and n is 1.

The radiation-sensitive mixtures according to the'invén-
tion, obtained with the use of compounds of the formﬁla
I, are distinguished by high sensitivities over a wide
spectral range. They are very particularly suitable for
30 irradiation with high~energy UV radiation, preferably
with light of a wavelength from 190 to 350 nm. They show
high thermal stability and make it possible accuratelfito.
reproduce even superfine structures of an original.?Nb
corrosive photolysis products are generated by the



1 29 -'acs»ryl ate or the like can be used as conpnoners. M xtures h_é.v.l'
‘increased plasma resistance are obtained when silicon-containing vinyl:
~mononers, for exanple vinyltrinmethylsilane gfgallyltrinethylsilane, are:
used for the preparation of copolyners of the above type. The transparency
of these binders expgeusisl | ¥ohi ghat | théhemiegird @far nbdsest besousbat on -
| nproved structuring_i.S .:Rossihl e. ual 1y wel homopol ymers or copol yners .
of nmal ei m de can fﬁgsn‘%lgrlesé‘%eseclﬁ%g? %%%]él%ir%tjers too show a high o
transparency in the wavel ength range described. Here again, the : :
conmononers preferagly AdSiefl &, v £ i EULEG §S tpeheReSord rp@%gg :
vinyl ethers, vi nypgesters,ﬂv‘%\‘%s:{%;‘?hgqﬂp%nds_or (Ee?lh) acrgelga[yeés.
Final Iy, copol ymef® oFh8t yFaRéataAn-FEnERELNEr eMiZF45ehe2ESeEddNgh to  the
colrmn_orrers ?’ﬂl ch ;Ehfrléﬁg:i%ﬁ# U&Q{%S%lséa Sag.:dﬁﬁ lget )ﬁ.ri_@:_ogﬂiieﬁificﬁi K@if_ﬂg%ther
sol utions. ese incl,ude, r. exanpl e, mal ei c _anhydride ei c_aci .
hal f-esters or t héchiREFS%%le _a‘FH@ gﬁP&r&%ﬁEErggcgﬁe a‘f%%gatfélqﬁ?@d:%’fqﬁ%e
another if this dbes tbe i npxenttion.opHossdvepjal icombdmatieonsadiwith other
ation-sensitive nj z r 'lggg Xt S err. ,‘ilip_e '
quantity of bi ndgbﬁ%)lgngtg%\r,\%\r%d Zﬁgé 0 %%é%%{g%\gl .3%‘%8 QQESRbﬂéaépé%%al y %’b
to 95% by wei ght, ®peBf &bl onéumt ¢addms bpenkioned A&l dfiheeousseke thakogen
wei ght of jge radeah?eﬁndae,néé é&ﬁaﬂ?t@h?fchﬂ_&?oﬁééhﬁ&%'zﬂﬁe (e R iR e
of the conbination of bjnders a% IE hg vvavil enc?t h, rangg of the .
or trichloromethyloxadiazole derivatives, o-quinonedi-
azidesulfochlorides or organometal/organohalogen
combinations are suitable. Overall, however, suph
combinations are not preferred since the disadvantages
- 15 already mentioned can under certain circumstances

reappear in such radiation-sensitive mixtures,

seositivity of

N 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%

20 by weight and particularly preferably 10 to 40% by

weight, each relative to the total weight of the l_aye:r.

If desired, other acid~cleavable compounds can be addéd o
to the mixtures accoxrding to the invehtion; in this caée ‘
\“4 above all the following compound classes have .prov:en
25 suitable: '

(1) those having at least one orthocarboxylic acid ester
grouping and/or carboxylic acid amide-acet;al
grouping, the compounds also having a poiy:nefic
character and it being poséible for the said

30 groupings to occur as linkifxg elements in the main
chain or as substituents in side chains
(DE-A 2,610,842 and 2,928,636), '

(2) oligomeric or polymeric compounds with recurring

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



. Qonpound (b) should be less than 0.5 [err]. If appropriafey{dyes,
plgﬁ%hts plasticizers, wetting agents and flow agents, and also - ' R
pol ygl ycol s and - 30 - cellulose ethers,gfor exanple ethylcellulose can
al so ‘be added to the radi ation-sensitive m xtures according to the .

i nventi on to i n‘%\hve SHRRSO@hd$ S LRGERE S;ea%ﬁbné’sehb‘ixebhbh:t Yrodphey 85‘:
and gl oss.

sub rate is to pe coated, ti sensitive -
m xture accordl ng to L? m?%ﬁrpgn% 5e(ﬂré:}]|’tq’5p‘-ﬁ| gEB gi @e(ﬁ)%l%nsfeso%t
or in a conbination d, &mﬁy@mrx, Et hyl ene gl ycol, ethylene glycol

monomet hyl et her<4)et%§f@c Céfalglgftlgg+af§@f BAEVOEDE ggysel ;qaaes.hy'.

10 et her priopyl-ene gI nonoal et her s, espeC|a pro ene
gl ycol mefhyl ether, amiggdt %Peét@rgo?f $5bxanple et hyl acetate, :

hydr oxyet hyl acqtate,c&hﬂs@ﬁﬁabhyl ﬁaetla , NshutMl aceitHer prcz_wé;eﬁfngs

glycol al kyl ether- ace e e | ycol met hyl
et her-acetate 15 é gi%ti%é X@t%egéi nggexanple di oxane),
ket ones (for exqmnledunﬁqﬁnd$hylhhﬁinge s&ubibnb&obmeﬁhémtongrouplngs

cycl opent anone and cy é”$¥§2§§§0789 gﬁ&h¥g;96n§g% , dlnethylacetanlde

hexanet hyl phosphor am rrolTtone! §rol act one,
t et r ahyda@f ur an (&nd mo@cmca%t@bs andt monoketals r pwhoiseuladidehysie tab| lsetOor

this purpose. dycol & ﬂi?éﬁen@' k@bﬁébﬁ:ﬁéiﬁrﬁaéné Fé%tlQﬁﬁﬂﬁHf &ﬁrBéEHeen
-larly preferred.- Utimte ol ce sol vents Ggen s._an

goating process. uséﬁlwﬂﬁhr$p%é%(}eﬁnl%y%rd?ﬁ?%?ﬂ%Es (BR 730 737):
(8) ethers based on tertiary alcohols (US-A 4, 603,1q1)

and !
\~ 15 (9) carboxylic acid esters and carbonates of tertlary
alcohols, allyllc alcohols or benzyllc alcohols
[US-A 4,491,628 and J.M. Fréchet et al., J. Imaglng
Sci. 30, 59-64 (1986)]." !
Mixtures of the said acid-cleavable compounds can alsojbe
20 used. Amongst these, however, acid-cleavable compouﬁds
can preferablf be used which have to be classified under
one of the abovementioned types (1) to (92) and, amongst
these, especially those which have an acid-cleavable
-C-0-C  bond. amongst these, those . compounds are .
- 25 particularly preferred which belong to the types (1),
(2), (7) and. (9) --Undexr type (2), especially the po;yb
meric ‘adetals should be singled out, and, of the acid-
cleavable-cempounds of type (7), especially those whdse
. . aldehyde or ketone component has a boiling point above
30 150°C, preferably above 200°C. Overall, however, such
mixtures are not preferred. o

The compound (b) or the combination of compounds (b) 1s
present in a concentration from 2 to 60% by weight.

The radiation~sensitive mixture according to the inven-
35 tion also contains at least one polymeric binder which is
insoluble in water but soluble or at least swellable in



!

* neut aI I.e. they nmust not react irreversibly with the other |ayer

wf

25 (™ on the drying conditi ons. The sol vents nust al so be chemcally ﬁ'

corrponents. The solution prepared with the sayg solvents has as a rule a.
solids content fromb5 to 60% by wei ght, preferably 30 up to 50% by

wei ght . Finally, ta"éﬁléd’ﬁ@ 11 Bhé OsbehitliBhs!. O the aslirididNts S&ﬂstihﬁﬁlslied'-” B

recordi ng materi al, whi ch | f eqpe ssen- tially of ubs r%Se and _
| ocated thereon, a% aﬂ?ﬁﬁ‘%’ﬁ ageg’é’l't SENP o ¥Eel IofC rmat; &t Wafhs dhe { pher
m xture 35 acmmd@ﬁﬁeﬂ Imhentadmatlon-aiansli@imebinﬁxsuhst aeéeﬁdihg
all those nateria | nm_c u t

printed circuits IE)tr% Qgr%e\éwg;ir&?ergéjg&rqcu ha%r‘?in o%%sgl ki ’%&é%bjé‘% chaxac-

can be prodaced. $emisdic miawm'esom i c-h eoaﬂlleﬂhs ctms@arenqme respegially

‘oxi di zed and/or cqgf eheMdlrealenFei ﬁqgjfyo%91@@p%3 300" hh. SBEREBLs based
subst e

mention. In addition, all ther S usual in sem conduct or
technol ogy are po&™ Jayod-ak GAndansa t1eR resing gevh b‘é‘l‘l?’&?n%?s%nﬂ%eaﬁﬁed

i ndi um phosphi de. ibr G@Mﬁ}blnahﬁoﬁubshrﬁi eSnkﬁﬁﬂho&ﬁQﬁbﬁQd:.az:.HéSUI tsr yghal

di spl ay manuf act ur o.ss| ble, such,kas or _ex: ass an
Cndiumtin oxide BRSSPIV aFOPPRRELRtE1q ‘5%. Pot Hegt o f %‘F“Hﬁ’ﬁ?ﬂﬁm
copper and1®i nc, laulr@toadglf cndmbaid tondenahtfionl s:esa.mt aﬂlfsm,elaaﬁ:ltex imagey

non- conducti ve fohlg 'Lﬁgaéﬁ? lﬂﬁ ggeﬁ o’ Y soliubili %?g ﬁ?
paper. These substrates ave been t y pretreated, upertrcrally
r@yghened, i nci - alkaline developers in the exposed areas, thelr charac-
teristic absorption is undesirably high in the region of
the short wavelength desired for the irradiation. :
15 , , E'
Novalak condensation resins can, however, be used asga
mixture with other resins of highér frénsparendy,
suitable as binders. The mixing ratios here depend
predominantly on the nature of the binder to be miied
20 with the novolak resin. Especially important factors are
the degree of characteristic absorptidn of the binder .in
the said anelength range, and also the miscibility with
the other constituents of -the radiation-sensitive
mixture. In. géneral, however, the binder of ﬁhe

\.’.r’_,:

25 radiation-sensitive mixture according to the invention
can contain up to 30% by welght, especially up to 20% hy
gg; welght, of a novolak condensation resin. :

Suitable binders are homopolymers or copolymers of
péhydfoxystyrgne and alkyl derivatives thereof, for
30 'example of 3-methyl-4-hydroxystyrene, of 3,5-dimethyl-4-
hydroxystyrene or 2,3-dimethyl-4-hydroxystyrene, and
homopolymers or copolymers of other wvinylphenols, for
example of 2- or 3-hydroxystyrene or of 4+methyl€3-
hydroxystyrene, or the esters of (meth)acryiic
35 acid with phenols, for example pyrocatechol, resorcindl,
hydroquinone, pyrogallol or aminophenols and the cor-
responding amides with aromatic amines. Polymerizable
compounds such as styrene, methyl methacrylate, methyl




1 plently .etched or, to inprove desired properties, for exanple to enhan

f the(ﬁ@drophlllc character pretreated with chemcals. 20 To i npart
bétter cohesion and/or better adhesion of t.hegradi ati on-sensitive |ayer: t.
the substrate surface, the |ayer can contain an adhesion pronmoter. In the” :
case of silicon Q{csylaee 6ubghealleke adhepeonspdoast esmonbmidys . ani nosilane. -
type such as, for exXanple, 3-am nopropyltri- 25 et hoxysi |l ane or :
hexanethyld|5|lazane can be used for this purpose; Suitable supports for
the production ofMibohoeschhaviay renor dnogehagdr splaawh arepgistanceg f ames .

(O octerpress. Ritinga  PHAROH AN En BlORA Ming STIZRA mxhw&ysand

fl exographic pnlﬁ are 1'n par um num Pl at e ‘have
been anodi cal |y m:‘@mnbd vipyl teimebhybeilane of ad lydtzizetthylsiiang < sre

zinc and stgel plal&s #bi ChhdBrds aféﬂé%tts&ra rmeitid oF t@sztheCtWéIB
and paper. 35 The recordlng ri ac or |n to the in ii n,is t
exposed i magewi SEhe  EranspRYP cyrg% §SF§ fapfg 9enex3: hﬁ °gn. "
sources are especti| yegronl olfal.urﬂmﬁeym,s,scn:amﬂmm :aup:cdnamqbsstxeqbnrnagps.s
and nmercury vapor ?%nyéangkemﬁse, exposure can be carried out with .

hi gh- ener gy radi & h as |l aser radiation, electron beans or X- 5
rays. However, |anps which can emt |ight of a wavelength from 190 to 260

e | e ospect algya XERQNal RIPhEROpRYREES SARYpd 1S Yo mpdidinGlderdan
o 10 also be used. These binders too show a hlgh transparency
in the wavelength range described. Here again, phe

comonomers preferably used are styrene, substituted

styrenes, vinylphenols, vinyl ethers, vinyl esters,

" vinylsilyl compounds oxr (meth)acrylates. i

\‘_)

i5- Finally, copolymers of styrene can, furthermore, also.he
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. :

20 The said binders can also be mixed with one another:if
this does not impair the optical quality of the radi—
ation-sensitiN%Fmigture. However, binder mixtures are not

\_ preferred.

The quantity of binder is in general 40 to 98% by'weigﬁt,
- 25 especially 50 to 95% by weight, preferably 60 to 90% by
weight, relative to the total weight of the radiation-

sensitive mixture.

The extinction of the binder or of the combination of
binders (a) in the wavelength range of the sensitivity of
30 compound (b) should be less than 0.5 pm™.

If appropriate, dyes, pigments, plasticizers, wetting
agents and flow agents, and also polyglycols and



‘ nore, laser light sources can also be used, for exanple exciner |asers,.
espéeial |y Kr'F or ArF |asers, which enit 10 at 248 and 193 nm- ;
réspectively. The radi ati on sources nust sh_pvg,’@d_equat_e em ssion in the sait
wavel engt h ranges. The thickness of the |light-sensitive |ayer depends on

the intended use. gg?,&gﬁwéleﬂhtefs% *f%%%a:sng-lle léﬂﬁgi@@lﬂﬁuo%é can, also he‘l

preferably 1.0 an m The 1 nvention a refates to a process for
produci ng a radi alaid&?—‘ge’?%i thee nastigtdionr sRRTItiye mistpggsa@cserding to
sensi tive m xturetk@ Heveapplowdibo i séped £al byegizkneats, . such as
fl owcoating, roll iln . ml er-c(g_gé i .n%Eand dizg- 20 coating. The sol vent
Is then renoved bg; \ tIde,a H Eluh% et %ti on-sensitive | ayer - -
remai ns on the surface of the substrate. The renoval of the solvent can be
pronot ed bygheati he - t r UR-y - - ] [
can, howevers, al so etél ? i %g%sgggéiEFegg})ﬁag}gg géa?%%’ grb%‘%/grrréen El[%%()e%@\;\/eaégjf%’ggg
t enpor ary suppor t Migtameiaererding tpafdiecrinenpier presxpesiontly dbs-

- el evated tenperat deavied (1€ &bl Nsb1$&REOLr NBh €l BombiYatBéR bF SsobRshes.
tenporary support _can_in pringciple be all_those which are al sq_sujitable as
sng) givdehuerFyYLeRs | SFFSls MAnARERS. | fBHMF e

support material sE -LnEy
and heated to i npethyldne glgavdgdimeshyloathéhe étlglene ¢ghyeol mesriesithyl h

fhe 1 ayer, 1o 1 haPohe i cE5PEPRERS, Ak iGior Tyl . SEUTET sdiflay
i (radiation 35 propydiens oglykelsuhethyl e efihdnce aldphagiiice @sverspetfor
are especi ally aqueau$1PletiyANtcetate, hydroxyethyl acetate, alkoxyethyl
@ acetate, n-butyl acetate, propylene glycol alkyl ether-
acetate, especially propylene glycol methyl ether-acetate

15 or amyl acetate), ethers (for example dioxane), ketogies
(for example methyl ethyl ketone, methyl isobutyl ketone,
cyclopentanone and cyclohexanone), dimethylformamide,
dimethylacetamide, hexamethylphosphoramide, N-methyl-
pyrrolidone, butyrolactone, tetrahydrofuran and mixtures

20 thereof are particularly suitable for this purpose.
- Glycol ethers , aliphatic esters and ketones are particiu—

larly preferred.

. Ultimately, the choice of the solvents depends on the

coating process, used, on the desired layér thickness and

W 25 .on the dry.l.ng —cbndit'-:ibns‘. ‘ The solvents must also be
chémically neutrai; i.e. they must not react irreversibly

with the other layer components. i
The solution prepared with the said solvents has as? a
. rule a solids content from 5 to 60% by weight, preferably

30 up to 50% by weight. *

Finally, the invention also relates to a radiation-

sensitive recording material which is composed essen-

tially of a substrate and, located thereon, a radiation-

sensitive layer of the radiation-sensitive mixtu:re
35 according to the invention.



|

g pho{ﬁhat es and di hydr ogen phosphat es, carbonates or hydrogen car bonate
. atkali netal ions, alkaline earth metal ioas3and/or anmoniumions, and al:

"33 'yhich contain silicat es, metasilicates, hydreXides, hyd

ammonia 5 and the like. Metal ion-free devel opers are descri bed in US.
4,729,941, EP-Posx {lItPe 73ibstrdi®es\ 4re?28aDP3thidSeA mMatidriaBs, diP- which

0, 097, 282 and EP- 8. _
devel oper 22I uti Od%é&@fégzghe?gﬁ§88ﬁa{;8{l%§& b{r/lﬁ%’é?g%&?é ?@T{;gﬁt%p &Sggutx ts5%
by 10 wei ght, qzélmt%r@‘éedhglwsugms @re [ROMROEAD AT %’?ﬂ’f@thhCh these -

Preferably, metalcdnpér cﬂﬁi@é&.oeéilibénll?éiﬂ)sti@iés_ Gheiéht can Hido ‘be ,
wetting ag t can.,have en ag é gf{a develgg&rs. f’ln frder to fagil[:itate
the det ach nt of bﬁﬁm YiPELGTHES At F£9pkpd With aluminpgmy fRgegtse -
| ayer structures dopede mextithaspeoddl Teerstionef t[ectmkiimgﬁperaall bgther
heati ng on a hot er at atyre
subsequent: expos?@%%égvﬂgﬁgigriég ;ére?%l%%r@yﬁt%%] ro%ggg né-:llr"!:f nél{?]%ury
vapor |anmp (rangsiblem 268cho 280 si)icow airgide, rgaldiuwnf apisenide and
post - har deni ng, 1%11&&19?11%%&&&% eSMAESoFEL T S K eshbSera £es ']d’hoﬁlﬁi'efi‘bm

they have _a flow_resis- Tancé up. to terrperatures of nore than_[err]._ The
post- har d€ni ng dduid s tal dspiay mamiactugie, arst BPESF-PP;Pea§E°§0?§by
by irradiation wifidy hegamphey 9yleés i . lﬂﬁlum-tiﬂeokﬂdéam -£S | hetal

ot egr at 6d qi r cUREEYSS “ﬁ?ﬁé’ Etare =0 5%  onpnele B BEBIRy Rmpep e
pro- cesses becaise, tHmetwl foid hiagid Itmg.ltmetaé.etﬁou.ﬂ.svl apd absoieleerri-on
irradiation wit héaﬁfi} nBB-éoW@(x%Llﬂw f!oi)is onwhich metals have been vapor-
S 15 deposited, and paper. These substrates can have been
thermally pretreated, superficially - roughened, inci-
piently etched or, to improve desired ‘properties, f:or
example to enhance the hydi:ophilic character, pretreafed
with chemicals. | :

20 To impart better cohesion and/or better adhesion of tlhe
radiation-sensitive layer to the substrate surface, the
layer can contain an adhesion promoter. In the case .of
silicon or silica substrates, adhesion promoters of the
aminosilane type such as, for example, 3-aminopropy1t'fi— '

25 ethoxysz.lane or hexamethyld:l.s:.lazane ¢, Can be used for
this purpdse. = ;

Suitable supporté for the production of photomechanic§a1
recording layers, such as printing forms for ietterpréss :
printing, planographic printing, screen printing and
30 flexographic printing, are in particular aluminum plate:s,
which may have been anodically oxidized, grained and/: or
silicated beforehand, and also zinc and steel plat'es
which may be chromium-plated, and also plastic films and
paper. '

35 The recording material according to .the invention is
exposed imagewise to actinic radiation. Suitable



{ 30 __ ‘hetween 190 and 300 nm Since the m xtures bleach, very well on
expésmre, -finer structures can be achieved than is possible with the known:
m'xtures. The devel oped resist |ayer here ser3zs-as a mask for the '
subsequent process steps. Exanples of such steps are etching of the |ayer
35 support, theadigiiion asoorces | ane iespdwidller mei@dor hadidehelamps,

preci pitation of o) t terd e y (. -

Examples 1 to 10 \%%%é} o%f%wmgfgﬁogﬁsgégggst e%%i?’légi i[atr%ﬁo. t‘{lagonﬁ. x%#és

accordi ng to the Likewiss, foXPesRERdrAl ha 3eried PHY Wikt highuyenpngy
using hi gh- ener @adiadi @8n OfucH hgs SUASEFOFhBYatliohl)e eTieditticds sns dbRJxL 0
5 t he |gvent|on over,_the starle of tgle gl;t S degogstf} ted by ref:grence
to Conparisgn Exaf¥ey HPWGVRT 1aMpPs HELER AP Fna githnPT ¢ ? se%etength
rule stated as parfhrom bf90eitght 260p. 1mw. i.e.Undspscialhyr wexwon silamps, and

el ng i n-wei oht | uReEe oy YBc L Bel o B A G 2Ry hearalhOd) itREE,

prepar e
p.b.w. of a stipoxfe/ taser ol@g;h?réﬂ@rcé%péﬁynélsenblearuﬂﬁﬁpri @D gxample

[eVL00, o, T oL e Sangmny ompecially WSS R R0ee ) i g
: V. avli n a sortening.range rom, o |err
ond 20 p 80w TORE 3% Rty B FeRReRR eITal JBRG dEadiation’ sdurtes

bi s( 2- phenoxyet hymuatet showCoageqndtho. emission in the said wavelength

. ' ranges. '
(%

, The thickness of the light-sensitive layer depends on the

N intended use. In general it is between 0.1 and 100 p.m,
15 preferably 1.0 and 10 um. ) '

The invention also relates to a process fdr producing a

_ radiation-sensitive recording material. The radiatio:n—

e - sensitive mixture can be applied to the substrate by

spraying, flow-coating, rolling, whirler-coating and d:fp—

20 coating. The solvent is then removed by evaporation, ;so

that the radiation-sensitive layer remains on the surface

of the substrate. The removal of the solvent can. be

promoted by heating the layer to temperatures of up to

150°C. The mixture can, however, also be first applied l;|.n

&/ 25 thcza, .-abqveme.gfcionéd' w:'iy tg_ a tenporary support, from whi%c‘:h

it  is -transferred under pressure and at an elevated

: tenip;eratu.fg "to the final support material. The materials

used as temporary support can in principle be all thofse

which are also suitable as support materials. S@h-

30 sequently, the layer is irradiated imagewise and heated

to improve the cleavage reaction. The 1éyer is then

treated with a developer solution which dissolves and

removes the irradiated areas of the layer, so that an

image of the 6riginal used in the imagewise irradiation

35 remains on the substrate surface. |

Suitable developers are especially aqueous solutions




: 20 ' in 42 p.b.w. of propylene glycol nononethyl
-ethé\1 acetate. The solution was filtered through a filter of 0.2 um pore -
dt aneter and whirler-coated at 3,500 rpm ontgaa waf er 25 treated with

an adhesi on pronoter (hexanethyldisilazane). %\fter drying for 1 minute at°

[err] on the hot phaidh, 3c61¥b!§int hsghRgatedf, 1&%%&%@ neg Xdi':%%ldes,

recordlng mat eri al was expose |na ew se un er an or| |na tO t

radi ati on of a xCWGFAES W%%@n‘i dihyiisrogeny PEPSRPFﬁeﬁ 1t FaRRANaELSN
from 240 to 260 ®H MydBogénerArBoritsd) & [£1kdlnntleshdr abdsy abrHiiAB

m nutes at roomte r at bef or e _devel opnen The, recordi eri al was

devel oped using S0 retal sEoRh’ aBR/Re BITE N Jramantd aLap ngmaonia

conposi ti o® 5. 3apdothe diilendiMetaktiontfreeedavlopers  aBeddesoribedf in -

trisodium phosphg%epg 124[e;rig 9&3 p. bEgvAoé § | §r3d| hyd?gggnllpgggpt]g?e
W.

and 5 el onl zed wat er ter-a 0

A 1.N
seconds, this gWe‘Aa 4de1f4éot'l33eeEPrrég(9r@ﬁ%li?@%%kdvﬁ?h%peg)&f@sﬁ%{ The
flanks, structuresntfent Gf tHasd mm&smveﬂeldwé et Qbiutﬁen is

canni ng. of ect r o SRRy 1 Lt ek (Felah °f"$ﬁ%%hy”$$r P §* By
per pendi cdllar t owelieghtybxialattd wticathe wedghiteoZ: the developer sol.ut:.o_n.
Preferably, metal ion-free developers are used. Small
quantities of a wetting agent can have been added to the
developers, in order to facilitate the detachment of the
soluble areas of the layer. '

60

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

20 result of the post-hardening, the image structures are

' crosslinked, '.so that in general they have a flow resi:s—
tance up to temperatures of more than 200°C. The post-
hardening can also be effected without a temperatujre
increase solely by irradiation with high-energy UV light.

LJ’ 25 The radiation-sensitive mixture according to the inven-
tion is used in the production of integrated circuits:or
of discrete electronic components by lithographic pro-
cesses because they have a high light sensitiviﬁy,

: particularly on irradiation with light of a wavelength of
30 between 190 and 300 nm. Since the mixtures bleach very
well on exposure, finer structures can be achieved than
is possible with the known mixtures. The developedaresist
layer here serves as a mask for the subsequent procéss
steps. Examples of such steps are-etching of the layer
35 support, the implantation of ions in the layer supportior
the precipitation of metals or other materials on fhe

layer support. |



1Acoatlrlg solutlon was prepared from 15 75pbw of a -
: sty(éﬁhe/p hydroxystyrene copolynmer (nolar ratio 20: 80) ‘having a mean
mdl ecul ar wei ght of 32,000 and 2.0 p. b.w- 34 -
3, 4-bi s(tol uene-4-sul fonyl oxy) benzal - dehyde
bi s(2- succi ni m da@atdaypleset dlo 2® which follow demop@gnpggnuhﬁosugyabmldgy o
p.b.w of propyle ”@111? gﬂﬁ?{lﬁe”%%%%' +o Hgle aﬁﬁié’d@lozI heos oka&beaﬁ@s

filtered through @a fi ore dlarreter and whirl er-coated
3,000 rpmonto amatteriabs iny eaﬁlb@f%% Hhegrap®Esi ontpiBeot 19 —energy

'(hexanethyld|5|quagatléﬁzemhgrgh rﬁgkliynbﬁuwméﬂmixﬁuﬂeswaéberdmhgl&be '
a | ayer thickness of

ned e r r di nayt e
exposed i mRgew sé"llﬁxd’e?v%ﬂgb?ngﬁﬁF S ﬁg‘a&\? Pﬁﬁ-’g} ] oa{r}g%f %1 é‘éﬁ%ﬁg%rag&?y
vapor 30. | ambyatref@reéncd8tBondompanisoncRsaygples 18 mapd] d2r], stored
for about 30 m nutes at roomtenperature and then processed using the
devel oper described in Exanple 1. - 36 - After a devel opi time of 60 .
seconds, this gavkn athiefesamples,| @@e%ﬁnﬁﬁélﬁ&s@% &6 mgﬁuf?aﬁkated as
stability, here & Shy UGhEigRtof (5.8.%. YN bghldss esethedwibel thated, .
detail. 5 Ex e 3: ‘A wafer ro uced corres ondi ngl y. t.o Ex & S
i rradi ated under REFERRERGS LHIUFSE Fagdci AR fr’a‘ls)% $1¥2 4 PR ISSE o$n§48 %n;g%
wavel engt oM t h. afndéresgyodf as being in weight units.

~ Example 1:
- A coating solution was prepared from
\ _
6.0 p.bw. o0of a styrene/p-hyd:foxystyrene copoly:ﬁer
(molar ratio 30:70) havinga mean molecular
15 © weight of 27,000, :
. 1.5 p.b.w. of a cresol/formildehyde novolak having a
~ softening range from 105 to 120°C-and
2.0 p.b.w. of 4-(toluene-4-su1fonloxy)benzaldehjde
“bis (2-phenoxyethyl)acetal (Compound No. 1)
20 in . | ' '
- 42 p.-b.w. of propylene. glycol monomethyl ether-
acetate. . -
\/ The solution was filtered through a filter of 0.2 um po;re

diameter and whirler-coated at 3,500 rpm onto a wafer
25 treated with an adhesion promoter (hexamethyldisilazané)
After drying for 1 minute at 100°C on the hotplate 2 a
layer thickness of 1.0 pm was obtained. :
The recording material was exposed imagewise under :an
original to the UV radiation of a xenon-mercury vapor
30 lamp (filter with a transmission from 240 to 260 nm) with
an energy of 80 mJ/cm? and stored for about 30 minutes at

room temperature before development.

The recording material was developed using a 0.3 N




100 mi/'[err]. After devel opnent,  an inmage true to the 10 orlgfnah
obt@@ined. Exanple 4: A coati-ng solution was prepared from7.5 p. b.w. .
the copol yner indicated in Exanple 2 and 2. P5p.b. w. of
? (tol uene- 4- sulfonyloxy)benzaldehydebls 15 i

2- phenoxyet hyl ) qgm&sﬂei}boflihénféilomh WeomBbs i RiBRY! ene:
gl ycol nnnonetﬁa] er- acetate. The solution mgs fI?tgﬁed through a
filter of 0.2 un1pore di aneter and whirler-coated at 3,100 rpmonto two
\é\@f _elrs 20 ). A:‘ tn toteﬂ 3tp .]9@1@? &\ftbodﬂuﬂdiﬂe&aﬁmlmcaﬁat &r 9( Hgaanet hyl -

I si |l azane er or te a hot gl a |l ayer
t hi ckness of 1.08 unf%ﬁg é?hé% rbﬁ?ﬁ %ﬁ goggﬁéggf t%a ﬁtated ma?ers
was exposed i magew sed uigerb am. 26f sodbuingdibiydrogenepbsphaitet and of an
xenon- mer gury vapor Ifgg) 15340 & Wit RagBreNergy of 80 mi/[err],
heated for 75 seconds tC)é:Hr ang %ﬁgﬁﬂg%oceggegru5|ng a devel oper mhlch
was conposed of 3% of tetranethyl ammoni um hydroxi de and 97% of dei oni zed

water. 30 Af tz@fte@ Qevaéoewglhgrmtﬁﬁe6Q>§e<s<andsec6has gaseist gave: a

defect-free i nma e A th fl h
structures of <g°¥? %ZHF%\%%W d t“a}atr']f d@t té’ép E%lggﬁgaglégénd

waf er was expose;i:rtitﬂairés eaifed <and.deum oalssloa§)einsg:rmm1amﬁ/elaft§rue4
days. Virtually, pamg
de tal . examination of the flanks of the resist

U 10 profiles by means of scanning electron microscopy proved

that these were aligned virtually perpendicular to the

g; substrate shrface.

ample 2:
A coatlng solutlon was prepared from )

W, 15 7.5 p.b.w. of a styrene/p-hydroxystyrene copolyﬁer
(molar ratio 20:80) having a mean molecular
weight of 32,000 and '

2.0 p.b.w. of 3 4-bls(toluene-4—sulfonyloxy)benzal-
dehyde bis(2-succinimidoethyl)acetal
20 (Compound No. 3) in _
42 p.b.w. of propylene glycol monomethyl ether
acetate. '
U :

_ The solution was filtered through a filter of 0.2 pm.pSre
diameter and whirler-coated at 3,000 rpm onto a wafer
-25 treated with an adhesion promoter (hexamethyldisilazane).
After drying for 1 minute at 100°C on the hotplate, a

Iayer thickness of 1.22 pm was obtained.

The recording material was exposed imagewise under ‘an
original to the UV radiation of a Xenon-mercury vapor
30 -~ lamp at 240 to 260 nm with an energy of 76 mJ/cm?, stored
for about 30 minutes at room temperature and then
processed using the developer described in Example 1.



1're's'ul s’ as descri bed above wer e obtained. This neans that t he- mxture
%ap.pl ed inthe dried formto a substrate has 5 excel | ent’ stablllty
'Exarrple 5. A coating solution was prepared fré)én7 5 p.b.w of a -

“3-net hyl - 4- hydr oxystyrene honopol yner havi ng a nean

nol ecul ar wei ght 0Q0 :

4- (tol uene-4-sul f%thf %%xygbeﬁ%g %%ﬁy‘ggbl‘%‘lez Sﬁen%g)(yes[%cy? Heet é:lhl(sCoHﬁgﬁnoa
No. 1) in 42 bleﬁectoffrepir dmagmeof diha aaskvidiettigh fhdnd -stakibity,
15 The sol utlaafa.a%gfalﬁ YL A 4 i R bdlng YN Fedll “the
and divided into two equal parts. One part was V\/mrler-coated at 3,100 r.pm
~onto a wafer t r eaB8&Fadilt-h an adhesi on pronot er (hexanet hyl di sil azane).

After drying for 1 minute at [err], a layer thickness of 1.08 umwas 20

obt ai ned. The recgr di ng 'Eﬁ;_eri al was exposed i magew se under an original to
the radi ation of rcury vapor lanp at 240 to 260 nmw th an energy
of 60 ml/[err], haatwafiear t&o&mﬂndsoxaiesg[andﬂnglzmd ta h@rgupbesskd was

UST g ine 2o niEBssliondla (GREeLPCly NoEXAIRAE Apidl! WriL ARVEROR! DAL

of 60 seconds, thi's gave ct-free rma
stability, here agéldﬁaﬁqu!bt t!Prfes 248 <rm 7%&3@&}1’( eddithed am ten%rgmt of .
30 The secondipar hmzsum@%fd drd Tprt e, PladCedmbgedl £8heSt €620Ehe
for 20 vvee}fﬁ in the refri gerat Idenilcal resul ts were obtai ned, which

h

U

shows thattPhe ni REFEETRs marity high stability in sol uti on.
(%
Example 4: .
&v A coating solution was prepared from

7.5 p.b.w. of the copolymer indicated in Example 2 and
2.0 p.b.w. of4- (toluene-4—su1fonyloxy) benzaldehyde bis
15 (2-phenoxyethyl)acetal (Compound No. 1) in
(L 42 p.b.w. of propylene glycol monomethyl ether-

¥ _ acetate. ;

The SOlutioﬁ was filtered through a filter of 0.2 um poire
diameter and whirlexr-coated at 3,100 rpm onto two'waférs
20 in total, treated with an adhesion promoter (hexamethyi—
disilazane). After drying for 1 minute at 100°C on the
_ hotplate, a layer thickness of 1.08 pm was obtained .m ’
A both cases.

-One of the coated wafers was exposed imagewise under lan

- 25 original to the UV radiation of an xenon-mercury vaﬁor
lamp at 240 to 260 nm with an energy of 80 mJ/cm?, heatfed
for 75 seconds to 100°C and then processed usi.ngE a
developer which was composed of 3% of tetramethylammonium
hydroxide and 97% of deionized water.

30 After a developing time of 60 seconds, this gave: a
defect-free image of the mask with high flank stability,
here again structures of < 0.7 pm being resolved in true
detail.



! -39;'Ekanhle.6:¥A coating sol utiofi was prepared from7.5 p.h.w. of th
: codﬁ?&nnr i ndicated in Exanple 2 and 2.0 p.b.w.  of o
4% et hanesul f onyl oxybenzal dehyde bis[2- 5 . 37 - _ o
(N-propyl car banoyl ) et hyl ] acet al (Conpound No. 2) in 42 p.b.w of =
propyl ene gl ycol Theosemenkdy vafetrrhems aﬁqiﬁﬁaﬂ,'Héatiﬂﬁdﬁﬁau\&ﬁﬂiaéﬁfié¥if%b
through a filter e ' r J.er-caated a 1 _
rpmonto a wafer tgrgeg%egsd w?%éa'r?i%gﬁes?g%g%?t&%mgagfh.eyé'r%ﬁqﬁf sgpﬁzeﬁﬂﬂe.
After drying at [EePRlEsras deagribed above werelokbaingd 1 TBisimewmss that
obtai ned. The recghd AEx¥BFEr bppIWed DEPLHR] ITRGEWors Worler t -
original to.the UV rg Lation o k_)a Xenon-nercury vapg'rﬁ‘ anp atS%g)fé&tao eza?snm

with an enefgy of ®BBSPREr FL: @ for 75 seconds at [err] and then
processed using the devél oper described in Exanple 1. After a devel opi ng

time of 60 secondg, .. 'éssgave a 20 - defect-free image of the mask with
hi gh fl ank st abil ) “again structures of < 0.7 um being resolved in

true detail. ExarbleogtifgesoipsionewasoprEpaneide fromms repeated twice, but
25 i nstead of 60 seconds at [err], heating was carried out for 90

seconds at [err] and for 60 seconds at 110C respectively. In both cases,
the results were vir¥uRtPyWi deREi @al3-mrthEke+rdrowys tyrens s bonopodivet

i n Exanpl e10 having a mean molecular weight of 25,000 and
2.0 p.b.w. of4-(toluene-4-sulfonyloxy)benzaldehydebis

(2~-phenoxyethyl)acetal (Compound No. 1) in
_ 42 p.-b.w. of propylene glycol monomethyl ether-
N acetate. |

Y

15 The solution was filtered through a filter of 0.2 pﬁ.pére
diameter and divided into two equal parts. One part'was '
whirler-coated at 3,100 rpm onto a wafer treated with=an'.
adhesion promoter (hexamethyldisilazane). After drying
for 1 minute at 100°C, a layer thickness of 1.08 um was

20 obtained. ' ' :

The recording material was exposed imagewis'e under an

original to the radiation of a xenon-mercury vapor lamp

at 240 to 260 nm with an energy of 60 mJ/cm?, heated for
s 75 seconds at 100°C and then processed using the

25 developer described in Example 4. '

After a developing time of 60 seconds, this gave. a
defect-free image of the mask with high flank stabiliﬁy,
here again structures of < 0.7 pm being resolved in tr:ue
detail.

30 The second part was subjected to the séme procedure after
storage. for 20 weeks .in the refrigerator. Identical
results were obtained, which shows that the mixture has
an extraoxrdinarily high stability in solution.



4, whicth means that the recording material according to 30 the
i n@t ion has a wide processing latitude. Exanple 8: A coating sol ution:

grepared from . -39- 7.5 p.b.w. of a stygene/ naleimde copolymer - .

(nolar ratio 1:1) having a softening range from 165 to [err] ‘and 2.0 p.b.
~of . 3,4,5-tris(Bxptmphe-8:sul fonyl oxy)- 5 benzal dehyde 7"

bi s( 3- phenyl propyi)&g t (QBEH‘E gh b ' fr%m]b' w. of o

cycl ohexanone. The so%u’?#gn was ?‘l?l'tergd%%%e%&g% afilter of 0.2 umpore

di aneter and whirler-coated at 3,700 rpmonto a wafer 10 treated with

an aflhesi on pronoters (penanet huldield abpaaymed hau1daredy ibokxbnlu aia;d
err], a layer thi ess, of 0. u obt ai . e recor ria
was exposed i magevts Bn]aeY”‘ano%rig%%%?lﬁﬁﬁq%wlb%%?f%éﬁ%‘g%n- &y
vapor |anp 85 at 240 to 26QNrpropylcarbameyd)) echyll@celdler r | Campbound

heated for 60 seconds at [er-r]N Th%‘gr%%]ordi ng material was devel oped using
tny

a 0.02 N aqueous sol ution of tefra aimoni um hydr oxi de, the exposed:

areas being detadk®dd vpihedt refi dpxopylens 6glygol manamethyld f ethes—
time, a defect-free image of tRQgepRgk W th steep resist flanks was
obtained. The loss in the dark was. less than 20 nm even structures
smaller than 0.7 um o ' _
The solution was filtered through a filter of 0.2 pm pore

10 ' diameter and whirler-coated at 3,100 rpm onto a wafer
treated with an adhesion promoter (hexamethyldisilazané) .
After drying at 100°C for 1 minute, a layer thickness of

A 1.08 pm was obtained. '

The recording material was exposed imagewise under ‘an
15  original to the UV radiation of a xenon-mercury vapor
. lamp at 240 to 260 nm with an energy of 60 mJ/cm?, heated
~ 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,K a

20 defect-free image of the mask with high flank stability,
here again structures of < 0.7 pm being re&solved in true
detail.

Example 7:
The experiment of Example 4 was repeated twice, but

25 instead of 60 seconds at 100°C, heating was carried out
for 90 seconds at 90°C and for 60 seconds at 110°C
respectively. In both cases, the results were virtually
identical and were the same as those described in Examﬁle
4, which means that the recording material according to

30 the invention has a wide processing latitude. '

Example 8:
A coating solution was prepared from



! wer e_resol ved in true detail 25 Exarrple 9: A coatlng SQ| utlon'was
: preﬁa?ed from7.5 p.b.w. of the copolyner indicated in Exanple 8 and 2.
pib.w. of 2-(tol uene-4-sulfonyl oxy)benzakdabyde)

bi s(3- phenyl propyl )acetal (Conpound No. 7) 30 - in 42 o
p.b.w. - of propylénd PgPyWel Ofpn8neshykene’meledmddat ecopolym& }Haﬂ_ar e
solution was filtered through gatifbt 8t 19T hfvén (ﬁﬁ -
whirler-coated at 3,500 rpmonto a _wagf e? treatgg& ﬁ? e5|§§] Qﬂnﬁ§§r_

(hexaret hyl di si | azane). After BPyrR§ FoARE ninute at [err] al ayer

t hi ckness of 5 2 100p.huwwasodbt ai rné,d4 gherri];ngdij_@gngaue.@@_f %sed
| mgew se der an original t he radiatjon o ner.cur a

at 240 to g%o nm wi th an energeégfa% f%%rr] QﬁE?ﬁ X%Qr BSﬁ&élat
[err]. 10 The recording nat ¢Eompound Novekdpdd using a 0. 02 N aqueous

t et ranet hyl ammoniggnm f‘ydﬂ’,%l deofs@&&igﬂaxanBHS exposed areas being detached
wi t hout residues withi'h 60 seconds” and an 1 nmage of the original in true

detai|l being obtainned. The edge steepness of the i mage was excell ent. ;5
Exanmpl e 10: A coaﬂhélgscsniﬁdmﬁvalsisfﬂiﬁﬁ&(iﬂfdﬂﬁﬁa5fﬁll%éi‘ o¥ of, hepm pore

copol yner descri b@ 2. of _trisphenethyl
4- nethanesulfonyl r# #%lfler coé%ed at 3,700 rpm onto a wafer

treated w:n.th an adhesion promoter (hexamethyld:.s:.lazane)
After drying for 1 minute at 100° C, a layer thickness of

— 0.98 uym was obtained.
o The recordlng material was exposed 1magew18e under an
orlglnal to the radiation of a Xenon-mercury vapor 1amp
15 at 240 to 260 nm with an energy of 120 mJ/cm? and heated

for 60 seconds at 90°C.

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

20 seconds. '

. A further time, a defect-free image of the mask with
steep resist flanks was obtained. The loss in the derk
was. less than 20 nm; even structures smaller than 0.7 ium
were resolved in true detail.

25 Example 9: _
A coating solution was prepared from

7.5 p.b.w. of the copolymer indicated in Example 8 and
2.0 p.b.w. of 2-(toluene-4-sulfonyloxy)benzaldehyde)
bis(3-phenylpropyl)acetal (Compound No. 7)
30 . in '
- 42 p-b.w. of propylene glycol monomethyl ether
acetate. :



! benzoate (conmpound no. 37) i n- 20 42 p.b w. of propyl ene gly
' thyI éther- acetate. The sol utien was fllteredthroughafllte
_O 2 pm pore di aneter and whirler-coated at 3, O rpmonto a wafer .. .
treated-with an -adhesi on pronoter (hexanethyldisilazane). 25 Af ter : .
drying for 1 mnu a l.a Kk . ined, ..
The recordi ng nat gﬁe o\ﬁﬂgéﬁé)n g’ggd)‘éiitggéa Eﬁ§83§£ %ngg]r'egprl]@f? afﬁrﬂ% o

radi ati on of a xedmnmssemrqnd/awbur&awpcsatgéo & %5ﬂ°alﬂ>éhé?lg§'°o1a srafer

ml/[err] and then.gpated &ch?»éln adh&didh @dr 1 r%aaa&.@m?vlaiigﬂaéféﬁ'e)

recording material was devel ope u5| ng a 27 adqu eou SO utlo.n of

t et r amet hyl anmoni dFERFIABYLAE, foge 1 minufe |W‘H%‘%%&$le%f
wi t hout resgdues Wi Boi mGQa%e@E‘lﬂﬁ_:ﬁm an |nage of the original in true,.
detai |l bei ng obtai ned. L| nes and gaps down to 0.5 um were reproduced true
to the mask. It was found that the solution of the 5 materi al as
produced still ga¥her e:gacm:tt;tn.rtﬁ_#emlaltehmgrlapiﬁ'\a% espobed iimagevcise t yndes an
first tests even 0 f - (mlye

( Conpari son Exarrp?;" ?’rm%E rt?%%}isét] %orrru a(ltﬁlloﬁfofg %Egjrsr% mEi-é Sray?‘led I'n -
such 10 a wayatha# 0 fsx & cam owhth, anen@FQEo%lfr?d

of the conpounds, £birkgp seclkhAd a3sS 1AaQ T . generat ors, tri phenyl suI fonr_um
hexaf | uorophosphate (Exanmpl e 11) or 2-nitrobenzyl tosyl ate (Exanple 12)
wer e

10 The recording material was .developed using a 0.02; N
aqueous tetramethylamoninm hydroxide solution, the
exposed areas being detached without residues within 6 0
seconds and an image-of the original J.n true detail be.:.ng
_obta:.ned. ‘The edge steepness of the J_mage was excellent.

‘\./'

\

15 Example 10:
A coating solution was prepared from

7.5 p.b.w. _of the copolymer described in Example 2 and
2.0 p.b.w. | of trisphenethyl 4-methanesulfonyloxyoxrtho-
benzoate:(compound_ no. 37) in .
20 42 p.b.w. ‘of propylene glycol monomethyl ether-
: acetate.

\_/ The solution v.zg—,_\s--filtered through a filter of 0.2 pm pore
diameter and whirler-coated - at 3,500 rpm onto a wafer
. treated-with an adhesion promoter (hexamethyldisilazané) .
" 25 ' After drying for 1 minute at 100°C, a layer thickness of
1.04 pm was obtained. :

The recording material was exposed imagewise under an

original to the radiation of a xenon-mercury vapor lamp

at 260 nm with an energy of 45 mJ/cm? and then stored for
30 20 minutes at room temperature. '

The recording material was developed using a 0.27: N
aqueous solution' of tetramethylammonium hydroxide, the



added t'g the mxture After coatlng and drying, it was 15 = found that
: the(ﬂ)rrml atfon of Exanple 11 is about 10% ngre sensitive than the m xture:
akcording to the inven- tion of Exanple 2, to KrF-excinmer |aser l'ight of

248 nm wavel engt h under identical process conditions, while the sensitivi ty

of . the formulation of Exanple 12 did not 20 . - differ fromthat of
Exanpl e 2. \Wen the on| um sal t (Exarrpl e 11) was used, however, structures
having a so-called "coating foot" were obtained, i.e. residues of the

resi st adhere to the substrate in the expGSeadlareas wherezs when. t he
tosyl 25 - ester _was used ur,face_crosslinkings. were .
Vi s?/bl e which paFf‘Pgﬁ %’?feé%%g’agt ﬁ%ﬁﬁﬁ d wibbenk Fesidueswithinoen
cases, accept abl sesbndst m&gmﬁmakgbuefnﬂhewfagf]ﬁbleni trﬁ'eb\ @ethlll\)beﬁxg
- 42 - 44 a ai co oun

the fornula | [errf'a:"ne L AT %}8 'g%g é&gﬁ& og?’gm 5ot uced
al kyl , per- fl uoEsupkjHo (ﬁh%rmskadltawaa foundyuhagen:hat @olunicn kcyf the
aryl radicsl or t1he <0 r NI Tal

and are al %yl ﬁglﬁg%.al g bQHHﬁc%ﬂoéj;tif %’Hf ‘éor aréa]?tz\i? %I& %"feélsﬁ;I
which 1 to aI |%ﬁ§?i3s[ ntbyc to the first tests even after storage

in the dark for 6 weeks.

W Examples 11 and 12 (Comparison Examples) :

The resist formulation of Example 2 was modified in such
10 a way that instead of 2.0 p.b.w. of Compound No. 34
0.2 p.b.w. of the compounds, likewise known as acid
generators, = triphenylsulfonium hexafluorophosphate -
(Example 11) or 2-nitrobenzyl tosylate (ﬁ;:ampie 12) were
added to the mixture. After coating and drying, it was
15 found that the formulation of Example 11 is about 10%
more sensitive than the mixture. according to the inven-
tion 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 did not
20 differ from that of Example 2. '

When the onium salt (Example 11) was used, however,
L/ structures having ‘a so-called *coating foot" were
obtained, i.e. residues of the resist adhere to the
" substrate in the exposed areas, whereas, when the tosyl
25 ester was used (Example 12), surfacé crosslinkings were
visible which’ ﬁart;i.ally"overlapped the bared substrate
surfaces. .In both cases r acceptable structuring was thus
not obtainable.




|

g_'roups can be replaced by [err], OS CO CO O CO NH, ‘.
NHgE9 NH, »Se2, S02-0 or [err], or alkenyl, alkynyl, cycloal mj,mu,”m
eyclroal kenyl radicals or are nmutually i nked to forma het er-oCyc =
R5 is an acyl radical, X is an al kanetriyl, cycloal kanetriyl or
arenetriyl group or an alkanetetrayl cycloalkanetetrayl or arenetetrayl
group and n i's an integer from]42to3 * C L M S * -
0510445 2. A conpound as clainmed in claim1, wherein.RlL is an aP@|0445
perfluoroal kyl or highly fluorinated al kyl radical having 1 to 6 carbon
atons, an aryl radical having 6 to 12 carbon atons and R2 is a hydrogen

atomor an [err] radical. 3. A conpound as claimed in claim1 or 2,
wherein [err] are identical or different and are al kyl or arylal kyl groups
having up to 15 carbon -atons. 4. Botenisiclaimsworking radiation-sensitive

m xture which contains essentially &)~ @ binder which is insoluble in

wat er and sol uble or. at | east swellable in aqueous. al kali ne sol utions, and
b) a conpound which generates a strong acid under the action of actinic
radi ati on_and i ch has at %e st ne a i d-cl eavabl e C-O C bond, wherein the
conpound &b) | Mo" €1& R dny of claims 1 to 3, corrprl si ng
al so conpounds in which X is an -

‘or%
3w oLy

o R70-C-X(-0~-50,-R1) | (1)
| R?

in which

R? is an alkyl highly fluorinated alkyl, per-

' fluoroalkyl or aryl radical,

R? - is a hydrogen atom, an alkyl or aryl radical"
\-/:

or one of the groups (R*-S0,-0-),X- or RO- '

R?® and R* are identical or different and are alkyl,
cycloalkylalkyl, cycloalkenylalkyl or aralkyl
radicals, in which 1 to 3 aliphatic CH, or 'CH
"groups can be replaced by NR*, 0, S, CO, CO-0O,

~ CO-NH, O-CO-NH, CO-NH-CO, NH-CO-NH, SO,, S0,-0
or SO,-NH, or alkenyl, alkynyl, cycloalkyl or

U cycloalkenyl radicals or are mutually lin.k:ed :
to form a heterocyclic r:.ng P

R® is an acyl rad:l.cal,

X is an alkanetrlyl, cycloalkanetriyl or arenetriyl
group or an alkanetetrayl, cycloalkanetetrayl or
arenetetrayl group and

n is an integer from 1 to 3



i abkyd’eng, cycloalkylene or arylene group and in which n is 1. 5,
; rad(qz;tlon Sehsitive mixture as. clained in claim 4, Wneel "ﬂlﬂﬂll Iul
al kyl ene group having 2 to 10 carbon atons, a cycl oal kyl en mm“ ll Il
to 10 carbon atons or an arylene group having 6 to 12 carbon® atong. 8. SA*
radi ation-sensitive mixture as-clainmed in claim4, wherein the conpound (b)

is sensitive to light of a wavelength from190 to 350 nm ~ * C L M S
* - 44 - 0510445 7. A radi ation-sensitive m xture as
clained in claim4, which contains tHhe %o‘hpound (b) in a concent rh610d46r om
2 to 60 % by wei ght 8. A radi ation-sensitive mxture as clained in claim
4, wherein the binder (a) has an extinction of less than 0.5 [err] in the
wavel ength region of the sensitivity of conpound (b). 9. A :

radi.ation-sensitive mxture as clained in claim 8, wherein the binder is a

pol ymer ghavi gg d@&ﬁm&ﬂ& Qé{dEQﬂmGEIOEBS c1dlm 1A Rﬁfaﬂlxprksqr@éﬁvsuqﬂt ure
as clainmed in claim 4, contajns the b|n er n a concentrat

from40 to 9§e%fﬂ§r1%§jﬂfyl ﬂr hAgF%Ml §%P853~§§F§fit Yie GG SR nBa¥ing
conprising ail ayels SO aﬂftﬁhéi, ragxeli oyt 10 et 1t ln&viﬁges tdhes ekArbBR

| ayer s comasgd ohnd AYAL QYRS L¥EaToK! Uit 83 £haigd in any of
. \

3. A compound as claimed in claim 1 or 2, wherein R® and R*
are identical or different and are alkyl or arylalkyl
groups having up to 15 carbon atoms.

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 aqueous alkaline solutions, and

b) a compound which generates a strong acid under the
action of actinic radiation and which has at least one
acid~cleavable C-0-C bond,

wherein the compound (b) is a compound as claimed in any of
claims 1 to 3, comprising also compounds in which X is an

(L alkylene,  cycloalkylene or arylene group and in which n is -
1. ' '

5. A radiation-sensitive mixture as claimed in claim 4,
wherein X is an alkyléne group having 2 to 10 carbon atoms,
a cycloalkylene group having 4 to 10 carbon atoms or an
arylene group having 6 to 12 carbon atoms.

6.. A radiation-sensitive mixture as claimed in clain 4,
wherein the compound (b) is sensitive to 1light of a
wavelength from 190 to 350 nm.
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0510445
-4 - 0445

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

A radiation-sensitive mixture as claimed in claim "4,
wherein the binder fa) has an extinction of less than 0.5
pm’! in the'wavelength region of the sensitivity of compound

(b).

‘A .radiation-sensitive mixture as claimed in claim 8,

wherein the binder is a polymer having phenolic hydroxy
groups.

A radiation-sensitive mixture as claimed in claim 4, which
contains the binder (a) in a concentration from 40 to 98 %
by weight.

A radiation-sensitive recording material comprising a layer
support and a radiation-sensitive layer, wherein the layer
is composed of a radiation-sensitive mixture as claimed in
any of claims 4 to 10. '




