| nas copty

Sul f oni c# W esters, rtadiation-sensitive mxtures pr epared

therewrth and their l{se; The invention relates to sulfonic gcid est E(s .
and radi ation-sengilive, positive-working or negative-worKking{® < 2 [gﬁ«é’
m xtures prepared thefepw th and conpri sing a) a conpound formng a
strong acid on irradi dtkon, b) ei ther a conpound having at |east one

aci d-cl eavabl e

(for a negative- \Q%E%lr?g %é'?with and tﬁe‘irre}xs nd - C) a binder which is
ut sol uble or

i nsol ubl e i n wat‘ér aft | east swellable in aqueous

(},»,OC or C0-Si bond (for a positive-working m x-
ture) or a conpeundohd¥iNgcatl | @eastrs W0 aGi;dtidf-sensiticeossliktladd e groups

al kal i ne sol uti ons. The invention furthernore relates to
radi ati on-sensi tinee laveneion didedatsterdical sulfuil apeipr citeed tied ef rom

and whi ch ar i,tahl i he i P ISt . )
el ectronic corrpo%en%s&%%dgﬁiﬁg%‘f%g‘ %F%tqgggor@g%gc%g}rﬁg%ﬁ‘% %bFnkW? ng.
Radi at i on- sehsi tivtures: prepateshttay

formers are particularly suitable for exposure to "deep-UV' radiation

enPHith dnfoPPRPEEI#920 esters as
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havi ng a wavel engt h of 0.t0.300_nm_in particul, f 248 nm (KrF
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The invention furthermore relates to radiation-sensitive
recording materials which are produced therefrom and
which’a}re suitable for the productioﬁ of photoresists,
electronic components and printing plates or for chemical
milling.

Radiation-sensitive mixtures containing sulfonic acid
esters as acid .formers are p&rticularly suitable for
exposure to *deep-UV" radiation having a wavelength of
220 to 300 nm, i particular of 248 nm (KrF excimer
lasers emit at thls wavelength).  Sulfonates of sub-
stituted phenols (JP-A 03-223 864) or of hydroxymethyl-
benzoins (DE-A 19 19 678), 2-nitrcbenzylsulfonates (EP~A
0 330.386), pyrogallolsulfonates (T. Ueno et al. in
“Polymers for Microelectronics - Science and Technology",
Ed. Y. Tabata et al., Kodansha-Weinheim-New York, 1989,
pages 66-67), N-sulfonyloxyimides (EP-A 0 388 343) ox
l1-sulfonyloxypyridones (DE-A 41 12 967} have been used to
date as sulfonic acid esters. The disadvantages of these
compounds are an excessively high intrinsic absorption in
the DUV range, insufficient sepsitivity (owing to too low
a guantum yield in the acid-forming reaction) or insuffi-

cient solubility. This leads to deficiencies in the
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35 ciem &olubility. This leads to deficiencies in the,

-2- v quality of image reproduction, to | ow throughput speeds of the
wef ers to be structured or to separation problens. Many
positive-working photoresist |ayers also contain conpounds havi ng

aci d-cl eavabl e groups in addition to the 6 -~ acid-formng aromatic sulfonic
acid esters. I f such | ayers are exposed inmagewi se, it is found that
the line Wi @i 41 iahi abheidnaifel @fepgovedtipEnttd downfthrengbgubyspérmis
storage tine be n ir iaf | ' S Fﬁ'ﬁ% ~ posure bake)
and devi ati ons il‘r,\%% r‘%’é%%gfgi&‘%\%% ?ﬁ%‘% édc:%étu{r:spseg e ittrlrogd?g?}?on dose must
therefore be adapted to the storage tine. This dependence of the imge

quality on kS SHOLAASvEIWBihid pHRYtdrebeelnileylerpr cllsn ebihdin  has
not been sol ved 'to dat

. It ,.presungbly h a.plural : J. Ly O uses.
Thus, it is assTRPY '_hﬁﬁbggl%@ci\éavgg%%t%oélpﬁh%% RAGE %’rrlls%gb e and
react in.ansundesid-efdmning awomedricdusulfpnike stigk agptarswe arld foated from

many of t ey Ardl LT i EREP oHBGS, HRED 11 1dalrBund! 8naddthé Ofine
relatively | ong orage tines f

; i requently l'ead to the forrrgqtioftr}]of
i nsol ubl e top & ARBALNH op BiRfe ddSNF1AIGRE0 fife MR URRS A Y (The
conplications wWstdrddee tgikes babween irdaddatiachoand ileratdhgs ebepo(pesti-or
producti on. l.i_wa r r | ec ;i t.1.QN rovi de
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to DUV radiliti opceun affhehirsadiationedpsgmust thesefexs ¢ adaRteEd tthe

region of |ess thansedfadiNtime. MBGAr dépssdaticd RE sher dgegeéi geabityveen

| magewi se exposure and posf - exposure bak ht . u% i) to
process anB® c5h®i ﬁ8°ﬁ?‘%% %’%eceﬁss % S tedf %?Réégr?o ggg?ﬁ% ngh('ghe

with accurate rkps othicibsien sylued teedasbi | ity pressoablhdaghpepluralmachi eved
by the provisiofof . radiddd On- rhus, $€NSid | ¥SsuRQS| thye- PpAbkLIEs D

negati ve- wor ki ng xture ConprISIQg. . .

15  products which are unstablé and react in an undesirable
manner during the storage time are formed from many of
the acid~forming compounds used to date. In additionm,
relatively long storage times £requently lead to the
formation of insoluble top layers whose _prolonged

20 development times lead to complications with the substan-

tial automation of semiconductor production.

It was therefore the object of the invention to provide
a radiation-sensitive mixture which has high sensitivity
in particular to DUV radiation and at the same time high

25 resolution down to the region of less than 500 nm.
Regardless of the storage time between imagewise exposure
and post-exposure bake, it should be simple to process
and combine high process stability and processing range
with accurate reproducibility and reliability.

3¢ The object is achieved by the provision of a radiation-
sensitive, positive-working or negative-working mixture

comprising
a) a compound forming a strong acid on irradiation,
b) either a compound having at least one acid-cleavable

35 C-0-C or C-0-Si bond (for a positive-working



a) a conpound formng a strong acid on irradiation, b) either a

conpound havi ng at | east one acid-cl eavabl e 35 COC or COS

bohd (for a positive-working - 3-
m xture) or a conpound having at |east _t y;vo_aci d- crosslinkabl e
groups (for a negative-working m x- ture) and c) a bi nder

which is insoluble ip:valah R SUBbER@ having at Bladteasio swalhabl e in
aqueous al kal i ne sol uti Onfriiﬂ vvherei& the compound a) ,is a sul fonic
acid ester of the CTegfiifpkgble groups (for a negatiVERFoRRAIS-IRAr )
(CFlerr]) -OSOerr]tuateprarnd Rl err] (1) or '

R REerr] ][ -CR e{ L 1 HCF3) 5&&1}( %E)%]:h}'?[se&hllsgﬁliﬁﬂe in Ghtor bul'hosbllum o :
.Rlerr] in the compoungs o ornmyla | is a_nonomuclear . . . or
pol ynucl ear unf usegpﬁr' f'ﬁ%%fd 5 Cﬁé?l?ﬁe- ClePRTFRIY 12 ora(if‘g:f esrorq]u-tlons'

Cerr]) heteroaryl radical containing oxygen, sulfur or ni t rogen
as a heteroatom@nddin the eompwads)ofs th@&ul¥onic acid @stekaoct Ithes a
divalent or tri vgl ent, radi cal of a nononucl ear or pol ynucl ear
unfused or fused U ]- Clerr] aromatic or
(C4-derr])heteroaromati c containing oxygen, sul fur or nitrogen
as a heteroatomor a -(rdi-ord(er]) -oadogalrRof t ha)f exrmul a
-Cerr]HA-X-CHerr]-, in 20 ,i,_n~p2BW0RICH_X,i S3an oxY, atom a carbonyl
or sul fonyl group or [aC%r(ggﬂ %Ré)’erir ?’7 in ﬁi@ch Rlerr] and
Rlerr] are _ identical or different and are a methyl or
trifluoronmettyl sadyesdh R err] is a hydrogen atom or a nethyl,
trifluoronmethyl or 25 cyano radi cal, Rl err] in the conpounds

of the formula | where n = 1 an the cqonpounds of the formula

din
Il is a strai ghtRhai#n the compounds af HeEnEF™ s Jodfi AUPRRPBICIEABSt i t ut ed
(derr]-dq er r])- ., or polynuclear unfused or fused (C,-Cy)aryl or (C,-

C,,) heterocaryl radical containing oxygen, sulfur or

nitrogen as a heteroatom and in the compounds of the

15 formula II is a divalent or trivalent radical of a

| mononuclear or polynuclear unfused or fused (Cg-

C,)aromatic or (C-C,)hetercaromatic containing

oxygen, sulfur or nitrogen as a heteroatom or a

divalent radical of the formula -CH,~X-CiH,~, in

20 vhich X is an oxygen atom, a carbonyl or sulfonyl

" ‘group or a group CR'R®, in which R’ and R® are

identical or different and are a methyl or
trifluoromethyl radical,

R? is a hydrogen atom or a methyl, trifluoromethyl or
25 ¢yane radical,
R? in the compounds of the formula I where n = 1 and in

the compounds of the formula II is a straight-chain
or branched, unsubstituted or substituted (C,~Cy)-
alkyl radical, a (CC,)cycloalkyl radical, a '(C,~
30 C;)alkenyl radical, an unsubstituted or substituted
(Ce-C,)aryl or (C,—C,,)hetercaryl radical containing
oxygen, sulfur or nitrogen as a heteroatom or a (C;-
C,s)aralkyl radical and, in. the compounds of the
formula I where n = 2 or 3, is a divalent or tri-

3s valent radical of a straight-chain or branched,



al kyl radical, a ((Jerr]-Cerr])cycloalkyl radical, a (Cerr]- 30
Cerr]yal kenyl radical, an unsubstituted or substituted
(Gerr]-C[err])aryl or (C(Jerr]-Clerr])heteroaryl radical containing
oxygen, sulfur or nitrogen as a heteroatomor a ((err]-

(err])aral kyl radical and, in the conpognds of the formula |
where n = 2 or 3, is a divalent or tri- 35 val ent radical of a
st ralb ght - chalOI n or bimtaut(eg[ or substltutt)adl(kc, Cl,)alkane or cyclo- -4-
unsubstituted or su te err r al kan [

al kane, of a rmnonuct:)f%%réjbr ;f)olaynlﬁ% c'enar‘:aL E%err Yt c)Cl ar’ (S cu)ar omatic
or of a ((err]-( exrpinpbier our oFats C(Qm‘éhhhﬁil?r@aromatlc Qpcy@em.ngulfur or

nitrogen as a hetergalgan, 5su1ﬂ1r oﬂ Su@i‘o éﬁeag.era fHet@rbatBn3 and ~ mis 2
or 3. In the conpoupds of t he radi cal h[err] IS
preferably 3 pRenyl 15naBhth ?geﬁ 5ﬂﬂ1 n ? |2 thophen 3- yl,
benzo[ b] t hi ophen- 2- $k @r olbeBzo[ b] t hi ophen- 3- yI or a 10 phenyl radical to
which a five- or six-nmenbered ring having 1 to 3 heteroatons, such as
oxygen, nitrogen or sul fur, is fused, preferably a chromanyl,

chr onenyl , In Hrbr hFERRAYRDS | 6cAPEMERTEbR Asotthieockr®rady IR idwdol i n- -

yl, bganzlot Ihi azcﬂ:;dﬁle::qmnyohy@hen]ylz gal{ﬂhtm [abl Hosigen oyl , i;ﬁ;.opl@én—Bd— t I
i soqui no radjsca e identica
or 01 or ont | o iendqUTRhaRnBHRELYE WY bane 3RS ehilophen 3PS

°Ir%mi ne

atoms, (CLerr|Rtepst | Fadiggl to whichy érrqwe[—em) saKRBPRPered ring

(d err] C4) al kymaw:.mi d etds] 3 ChetétdatadneyX suchCher ro]xy@bﬁrrhe);r oM or
(derr]-derr] ony

| k
aryl oxyal kyl , ‘t’iq eff ] e;:r'] 4 Séf‘%%a%%?koi"hr%’%g}’ %‘EPF‘ %mw t hi o,
(derr]- C[err] )‘gliu,@qtmq_;nanyl lgpq@o@g@ Ry ligeit gochromanyl indolin-
(Jerr]-derr])g ﬁ{(h&@%&maw}&wo uﬂiuSIyEL, 1,2,

4-tetrah droquz_nol 1
gﬁ:[eerr]grgjgrér])al anequ f(gp/l Orys #%}err rEL%a%%g? c?éy[ g);lgijgs or

R3- SO2- O- CR| er r]:h¥®[ e‘-FCiE}t)ticalR[ o | daﬁﬂeﬁnér r pubstatuenes rmrsowhl ens
radicals 25 d@ﬁ@fﬂ@@ﬂ aaﬁysrme or bfdﬁr&rr%&onca val @ a<1 als Rl

o TPt e N B e B G i BTl ?ﬁa&xegwﬁ“t
napht hal ene- 1, 4{§k'5ﬂxo)¢¥l!ﬂf%¥he r(ééHr@absr@katlhe fc(lqu::a)arleKYalkyl
20 - (C,~C,)aryloxyalkoxy, (C;-C¢)alkylthio, (C,-C,,)arylthio,

di(C,~C, )alkylamino, (C,-C¢)carboxyalkyl, c¢yano, nitro,
(C,~-Cyo)alkanesulfonyl or (C~C,}arylsulfonyl groups or
the groups’ R'-80,-0-, R'-S0,-NH-, HO-CR*(CF,})- or
R}-S0,-0~-CR?(CF,)~, R* and R® being the monovalent radicals

25 described above. : _ . )

Preferred divalent radicals R! are meta- and para-
phenylene. A preferred unfused divalent radical is
biphenyl-4,4‘-diyl and a pf:eferred fused radical 1is
naphthalene-1,4-diyl. Among the radicals of the formula
30 ~C¢B,~X~-C,H,~, oxybiphenyl-4,4’-diyl is preferred. The
polyvalent radicals R' may be substituted in the same

manner as the monovalent ones.

R? is preferably a trifluoromethyl radical.

In the compounds of the formula I where n = 1 and in the
35 compounds of the formula 1IXI, R’ is preferably a



.30 -CHerr]-X-CJerr]Herr]-, oxybiphenyl-4,4"-diyl is preferred. The

polyval ent radicals R err] may be substituted in the sane manner as
t Re nonoval ent ones. Rlerr] is preferably a trifluoronethyl

radi cal . In the conpounds of the formula I where n =1 and in the
35 conpounds of the f'orrrula I, Rerr] is"ﬁe’Terany a

5 1 o LT L gt i ol SUShaBE R 11 Bk 0B SO

propyl or butyl, J‘cyé
per fluorinated orpm@m y°¥| BFYhat édcyq-@#ll‘}ﬂq@di]f—)a& kyfuch as reygkert

such as trifl uor opgk a @effiﬁu&ﬁ{a&]ahaéﬂ higRdy Cﬂuorinatéact‘cl-@ﬂﬂléy!y ,

(& cere])aral kyf d#ﬂa%frdfu"”a Bk sglﬁuorowsﬁﬁﬂah%d&% Colbrtt . ediea),

het eroaryl ra8i casyuclsudls aphehybphérlyl, naphghydy tdiibydrenaphyhyl| roit he
conpounds of the f:@t'if&ﬂﬁironaphlthyi‘herae -C2, aﬂﬂ(ﬁl raaPEgi er ahbky s

(dJerr]- C[err[ ) Iene artlc I"ar t hyl'ene, ethane- 2-diryl or
pr opane- a)a‘f’%‘f 'or°raa( &fer‘f} ﬁee?o}a]’:)’érf/‘?% i ﬁuﬁgr PFC'&]I”a‘PPl}%’c a- or
par a- phenyl ehrey bromainidpdlearddyyl . In Tihe catipoahds Rber the nfyrrnela

substituted in the ngr ,asek ane d n
whi ch t he radl cal errfgggnt ai h %DPJ‘;S tﬁfgﬁ?ggig[g car boﬁ°)am&%&l \SiLed
acids whi chl0exhParticwhas neklyglene, efhanesilog-dpyil t9FesereBapRUhdd have

| ower sensitivi tydiyal, or 4 a@h‘atloq)arylene, mWﬁrﬁQ&ﬁMﬁdﬁeﬂ- the paral ae |

and Il can be pre re tdaC Of romatic
sul fonyl 20 chl Cﬁ‘ene Wt uﬁ%%éﬁq?ﬁ‘tegﬁy 3 Stg]st #“f arayl ey 3’

trifl uoroethanol S‘bbsg-wd | in, thet r ameiomepreparas?- the rad:.cpﬂ@ rEbct i on

' St %elner al | K car (rjt':és":f?g:cSiJ:Hds%c rhxﬁbvi%ﬁdherﬂhe %ﬁﬁcalfR’ aéoﬁteéfxﬁm%ﬂi’é)fﬁi{afiﬂ 15

nmet hyl ene ¢ ride refera or ma in

presence of é{gbas‘é“}gg?fgh gloms asgltvrel etaﬁ'ﬁggm i%lc’byr?’ﬂli‘ ("0 %)‘F"e‘f er};&ﬁi/

sodi um hydri de. diffudieor | boti hhéeel dompoyhés hisawed Slaaed 2easytpvibipart:®- ol s

used as starting ppterigls are obtainable by processes whi ch are

general ly known t0 a péerson skilled in the art.
2-Aryl-1,1,1, 3, 3, 3- hexaf | uor opropan-2-ol can be prepared, 30 for exanple,

by reacting an acthead&@bIrdMIIEC thet Bormulae I and II can be prepared,

for example, by reacting aliphatic or aromatic sulfonyl

20 chlorides with unsubstituted or substituted l-aryl-2,2,2~

trifluoroethanol or 2-aryl-1,1, 1-trifluoropropan~2?ol.

The react:.on is generally carr:.ed out in a solvent, such

as tetrahydrofuran P methylene ~chloride or preferably

dimethylformamide (DMF) in the presence of a base, such

25 as triethylamine, pyridine or preferably sodium hydride.

The fluorinated 1l-arylethanols and 2-arylpropan-2-ols

used as starting materials are obtainable by prdcesses

which are generally known to a person skilled in the art.

2-Aryl—l, 1,1,3,3,3-hexafluoropropan~-2-ol can be prepared,

30 for example, by reacting an activated aromatic with

hexafluoroacetone. Aromatics having lower activity react

with hexafluoroacetone in the presence of small amounts

of Lewis acid catalysts, preferably aluminum trichloride.

Furthermore, Grignard compounds, prepared, for example,

35 from brominated or iodinated aromatics, can be reacted

with hexafluoroacetone to give the desired starting
materials.



hexaf | uor oacet one. Aromatics having | ower activity react wth

hexaf{ uoroacetone in the presence of small anounts of Lewis acid

catal ysts, preferably alum numtrichloride. Furthernore, Giignard
conpounds, prepared, for exanple, 35 from brom nated or iodinated
aromatics, can be reacted = wth hexaflLugroacetone to give the desired
starting mat eri al s. - 6- only

a few conpounds Oﬁlirh& f@w%&mundandflthar&rlﬂmm I andT:mJS‘areGk\Abwn.
Astrol oges and J

Chem 0C 19 44 4404
di scl ose corrpoun of t%w AStgﬁgegﬁ%nﬂ‘%ngd foﬁﬁﬁr‘% (lsn \%ﬁ'lagh g:?’— ™, )
Rlerr] = phenyl &ecs £ efk2M5ut V49eny|44ddd Riscilpse RPGPP]IH&SCES tBeW

Egyngtﬁ?i eE)f the%boveﬁént@éﬂed Qﬂ:ﬁ‘ﬁﬂuﬁf’ 1l 389QhidA48 = 4451@ Sigteh9ie oz
C[m(;rr] H err PH (Clglg?' 3023)&'21?%‘?4{% r""]“(dCIli[ err% Ré%’— (9—‘[W€r Reyaedde &t =

CHerr] . In theal. {grdi@te. b§hdmD. 53 [ £90GE]L 41448(& 4A58) . disedos&oa. 108
10 [ 1986] 3470 rt P%Pi’apd ofsth mul a l i n_whi ch
n =1, Rerr] = phe “ﬁ ofitl {D?uoér}%r hgﬁ 4 2 _li¥%ﬁl%rh Jnhenyl 'oer tolyl,

R = CF3 and R[encjsﬂdqslaﬁoﬁwﬁ‘adm’ops@e ndR i @%Bcrr GFHz. 1 IrRthe
phenyl or p-tolylartRcakr by £M.and iRheret] a1. (Jpztncaryl Oeth.dexRy.i bhed. The

ki netics of e MYZe1RY, hese .conpounds in r solve ts was
i nvesti gat edlt(rI 3[‘193 %’g‘slcgt heﬁﬂ%\}ud E‘Pﬁé’ g’pﬁﬁg‘gﬁ’ﬁg %h@‘ o%
which n = 2 or 31a1ndvlt:1®- corpdunds efphmlf.orwlamrbphenyl V\Hrhettltcacy-

except ion of the ﬂ%rylin%‘ﬁ‘n CQHP?P”Q{P 2cqe, NOWELIR? = —t'CHl lf QﬁH‘ ;%oxﬁ{dst he
i nvention. The use o %a ounds 20 thé fornul a Ll osensitive

aci d generators it Which o gilq; Fon Rheavdi 08 R ke Yje' % ﬁoGE‘I a&ﬁd derrs
part of t he priedarll airevaasdénibedlheThe kinegitbabf tile salvelyshs of

sensitivity of tNgagSULONEACHY SSEELOlS B AN Gas 1nvEEKELALd ] ES

hi gher t han K surprising.
Particul arly surm sﬁh@ Oﬁbﬁévélland: themﬁﬁ’mpﬁén‘é%s@ifvéiﬂlﬁorfmﬂat Hesen
\mrmﬁunﬂs make :twmﬁlxble 2f or Bgaﬂaodﬁéecamﬁéﬁixh&él@fl @E@sréhmabam,r in
ich the atent ..mage forned a Wi exposure is_subs
tially stabili ze(f’i% :}3’ HEFFeRELeR) QER?&F r‘in%ﬁﬂl ﬁpF“p°Hn§hea’5%n’b% s of
t he gener al drot Midiare par&ndf| théavevemtliipnl i t The wid edt conpohrdefdt -
20 the formula Y or II as photosensitive acid generators in

a radiation-sensitive mixture is novel and forms part of
the pres'ént invention. The finding that the radiation-
sensitivity of these sulfonic aéid esters is as a rule
several times higher than that of the known sulfonic acid

25 esters was surprising. Particularly surprising, however,
was the observation that these compounds make it possible
to produce a radiation-sensitive layer in which the
latent image formed after imagewise exposure is substan-
tially stabilized.

30 The radicals R!' and R® in the compounds of the general
formulae I and II have only little effect on the effi-
ciency of acid formation whereas a strongly electro-
negative substituent R? increases the efficiency. Com-
pounds which contain the -C(CF,),-0-S0, radical as the

35 structural element are therefore also particularly
suitable acid formers. For reasons which are not clear,
compounds which contain two or more radicals of this type

are particularly. efficient acid formers. Surprisingly,



ciency of acid formati on whereas a strongly el ectro- negative

substiftuent R[err] increases the efficiency. Com pounds whi ch
contain the -C (CF[err]) [err]-O-SX radical as the 35 struct ural

elenment are therefore also particularly suitable acid fornmers. For
reasons which are not clear, conpounds whi ch contain two or nore

radi cals of this type are particularly efficient acid fornmers.

Sur pri singly, -7- it is

preci sel y theskt céspquratsissiiycitldso dempougdsd whick helsml hatrabidoioﬁy and

sufficient Sta@ﬁéfﬁéité%éﬂﬁriQ&y§ﬁé’s ff1c§9n£ aﬁﬂYit the
m Xt ures prepared therewth canube storge eI atlvel on tinme

wi t hout chang- 58 thag therfrempayeds %HBEéEF’GEFr?& PH@PW?@&@ rd| ng to
the invention, can parktededrféhea pasliddivelwoLshgot D - w:.tho\ittlrcﬂfan

subst anti al| y ter rtie an sing xt ures
Undesi r abl e ef ?ﬁé Tkg%g%%etr S rlefcec{ §n8|"éhe It#gcq_?lflrange ?°r€h‘éguﬁ1
wi dths, in thethe l@erngit@pmt ynoparticabarmtee i ppsibivsrorkimgs mﬁuh ng

different storggeeki ”ﬁﬁv@%%@@a&%ﬂﬂ%@r %e%'ﬂ@rpﬁ%pertlesﬁxﬁ%k”faf@é@’ occur
to a substantiall e according to the

smal | exten
i nvention, di fFBF‘éﬁiLSlnq%‘é&‘?"H‘ f“&?‘ﬁ?ﬁ@scoﬁﬁgﬁﬁﬁﬁaﬁ etéelc&snuﬁ‘é%hlasdnd/ or Il
may 15 al so b&ocondmasglie, the Mgleatlmnsrxm tlh neh ot Dl ytis £ am delonor s

used to dafe, g s&fa&v%g jit Ogﬂl U Ak Sor S r@ﬁogéfzﬂitlé? Spfroni um

sul foni um_and 1 Qdoni um s nonnucl eophi exa | e of

HSbF[err], HA[ 8iffrrent] skorprg ertrlimeshab'é’g\é?ﬁ%orﬁimmsfe i ﬂnQO PRkt i cul ar
trichl ororret hyleikpogaireebdre | Veddwe Pl khbstantially Gnkimally kaxadtazol e

derivatives, o0-quinonedi azi de- sul fonyl chlorides or conbinations of
organonetallic conpounds and or ganohal ogen conpounds are al so possi bl e,
but the aboverm@mt i tUnedrdixtuteantcagedingcéoaddin bovemtian25dififeremounced

extent. - aliQ -2 h g0 bonBBRRED S Ofnd N ORI 1 f ahdmiaerd ALyl or

15 also be combined.
Combinations with photolytic acid donors used to date,
for example onium salts, such as diagzonium, phosphonium,
sulfonium and iodonium salts of nonnucleophilic acids,
for example of HSbF,, HAsF; or BPF,, halogen compounds, in

20 particular trichloromethyltriazine derivatives or tri-
-chloromethyloxadiazole derivatives, o-quinonediazide-
sulfonyl chlorides or combinations of organomeﬁallic
. compounds and organchalogen compounds are also possible,

but the abovementiocned disadvahtages once again occur to
25 a pronounced extent.

The amount of compounds of the general formulae I and/or

II in the mixture according to the invention is in

general 0.5 to 25% by weight, preferably 1 to 10% by

weight, based in each case on the total weight of the
30 solids in the mixture. '

In addition to the photosensitive acid generators of the
general formula I or II, the mixtures according to the
invention contain an acid-sensitive compound and a film-
forming polymer. Depending on the type of acid-sensitive
35 compound, the mixture according to the invention may be



Il in the mxture according to the invention is in general 0.5 to 25%

by. melght preferably 1 to 10% by wei ght, based in each case on the
total weight of the 30 solids in the mxture. In addition to the-
phot osensitive acid generators of the general formula | or I, the

m xtures according to the. i nvention confain an acid-sensitive conmpound
and a film f 0 De endi on th pe qf | d-sensitive
35 conpound, the ﬁéggu?‘égac%g&d‘ ne[??eq;qW ﬁvgﬂ{:?bﬂg (‘IL qﬁ’e case of

- 8- posi tive- Dmi@ngewomgmt | v@amlkmlﬁg mJthuims cetssrmfg acid-

posi tive-working gBéSFdRIS. solrnaitmwsmhmvao&g arecggeferr &) eavabl e
solubility inhibitors are preferred. I'n partic e foll ow ng

have proven suitable as 5 acid- cleavabl e material in the
radi ation-sensiti vEn partiichlae, acher didld owidng hdavev gitidven: sultabE@ as

Conpounds havi gg agcigagie 819" t q&)actger lg_b%#_yl e escthe %adlt%é%oﬁﬁf}ﬁh'djsv%l <o

car boxam doacet al group, €l ng pPossi
to have pol yneric %*%ﬁ%ﬁﬁe#CQerlng toghlble inyenthenstated groups to occur as
l'i nki ng elenents in the naln chain or as pendant

substituents, | i ri conpou vi ng . repeating

acetal and/ or keta? gré%ﬁgg? ‘#hg '%Qf stigne ﬁréh GEKdLchastery at

| east one enol ether orand/or carboxammﬁbhnénmbagb@m@xelgrbeppg posdible

cyclic acetals or ket al&pftﬂeerédmasﬁhaesaggé & kA ericCinafoIpOUNds
er

having silyle groups oun havi ng silyl-eno roups
20 Q) nnnoi@etals or‘HBn@?étéF whbated| gERYBE dro keEewe as 1lnklng
conponent has a sol ubi léteménts heievehepemait fehain or ad. lpbAdddP
all, h) et hers bqﬁﬁg i ary alcohols i) carboxylic esters
and carbonates whose a ciﬁﬂf}§§g onponent is a tertiary alcohol, an
allyl alcohol or - ) oligomeric or polymerlc compounds having repeating

acetal and/or ketal groups in the main chain,
15 c) compounds having at least one enol ether or N-
acyliminocarbonate group,
d) cyclic acetals or ketals of B-ketoesters or -amides,
e) compounds having silylether groups,
£) compounds having silyl-enol ether groups,
20 q) monoacetals or monoketals whose aldehyde or ketone
component has a solubility in the developer of from
0.1 to 100 g/1,

h) ethers based on tertiary alcohols,
i) carboxylic esters and carbonatés_ whose . alcohol
25 . component is a tertiary alcohol, an allyl alcohol or

a benzyl alcohol,

3) N,O-acetals, in particular N,O-polyacetals.

Mixtures of the stated acid-cleavable materials may also
be used, although this is less preferable. Among the
30 stated acid-cleavable materials, those having C-0-C bonds
are preferred. Materials which are of the types (a),
(b), (g), (i) and (j) are particularly preferred. Under
type (b), the polymeric acetals are to be singled out;
among the acid-cleavable materials of type (g), in
35 particular those whose aldehyde or ketone component has
a boiling point greater than 150°C, preferably greater



a benzyl al cohol, ]) N Oacetals, in particular N, O polyacetals.

M xtures of the stated acid-cleavable materials nay al so be used,
al'though this is | ess preferable. Am)ng the 30 stated aci d-cl eavabl e

mat erials, those having C O C bonds ? preferred. Mat'eri al s which
are of the types (a), - (b), (9), (i) and (j) are particul arIy preferred.
Under type (Dhar Bgope. yrﬂwe%eec f; N -Gckabe of Weypll (y) azedmNg
t he aci d-cl eavabl e rrat erials_of particul ar hose whose

al dehyde or ket oV&XFomgsirdfl ﬂ’é%Y Pre reerdr-r ng poi nt greater than

150[err] C, preferably great er -9-
than 200[err] C. h C ) :
particularly prerl‘ilg‘\rg?e ounk: gfl\%%da P ?bg% acl (ft% ea\%'{%l1 ﬁeléeeroadloal}:\nig’ in the
radi ati on- s aenisditiyenmiktinee mrdnng o thee meeﬁrpansw depd 1 5

to 50% by weight ,th'S©§eE>§brlré’ dgr}xtt Opé}@%’ebélbwelsgleb 4@@&8ﬁwemght b&sgh igase on
the total weight of the SO

at.i,ve- vvorkr n
m xt ure, sui t afiaSE ©&S d°n Ehe E?%Ivﬁeﬁﬁgﬁlgf %‘l?r‘]ﬁ S50 resgl s and

aromati cs, hetero- - cycles and rmnorrerr c or oI I goneri c

mel am ne/ f or mal dghyd ]ab Qhatf-Salfd bdewg&m\dengalg§blwr %l@r_e each
pol y- subst | tut ed ﬁ r oxymet hy al kox me In parti cu ar

met hoxynet hyl , Wﬁe&m@%pw nege (‘J‘mea c8uiRefiRT@r esol s
are in parti cul arc}tdiescamﬂaemanahémc or oay@brhaﬁloe nledamj.BakebitEl deHyde3, R

50 G i e S ey dRlae g

resol derjvatlves |ve sorption
adversel y af‘-‘fl&ﬂtlrtrﬁgé bﬁMd@Q@W@h@Y Pé@ﬁ’é‘?ﬁé‘froﬁ-é mtlcular
preferred. m%ﬂy&emyqr O%ElatBJéjnﬁ&:lﬁﬂerHrS @r d.‘L 1gen®elmglersrrwfa L1
20 . (e errL? err [err rr] la[elrr]

_ -suitable " resols par .'L Stdia

(ren
available (®Bakelite R 5363, R 17620 and R 10282 and

15 ®MKelrez 40-152. In the deep UV range, resol derivatives
result in relatively high absorptions which may adversely
affect image reproductions and are therefore not

. preferred.

The known crosslinking agents of the general formula III

20 . : (R°0-CHR®) ,~A- (CHR®-OR'), (III)
in which -
A . is -B- or -B-Y¥-B- and .
B is the divalent radical of an unsubstituted or

substituted mononuclear aromatic hydrocarbon or
25 of an oxygen- or sulfur-containing heterocyclic
aromatic compound, °
Y is a single bond, (C,-C,)alkylene or (C;~C()-
alkylenedioxy whose chains may be interrupted
by oxygen atoms, or is -O-, -S-, -S0,-, -CO-,
30 -C0,~, -0-C0,-, -CO-NH- or phenylenedioxy,
R' and R® are hydrogen, (C,-C¢)alkyl, Cs;~ or Cg¢-
cycloalkyl, unsubstituted or substituted (C,-
C,,)aryl, (C¢-C,,)aralkyl or acyl,



in which A is -B- or -B-Y-B- and B is the

di val ent radical of an unsubstituted or substituted
nononucl ear aronmati c hydrocarbon or 25 of an oxygen- or
sul fur-contai ning heterocyclic - 10 - aromatic conpound, Y

Is a single bond, ((err]-Cerr]alkylene or (CJerr]-C4)-
al kyl enedi oxy whage chai ns ieaphyHheogeat pr (CpCehlkyl or unsubstitimpedxypgen

atoms, or is -O, -S, SO%ubtl g) -C2-, -0 C2-, -CONH
or phenyl enedi oxy, A r?n aFe h:}/dro en,
(Clerr]-Clerr])alkyl, C[(:}rsr]m infregegps fr to cycl oal kyl ,

unsubstituted or l§ubst|tut qd g,@[ﬁwdger from 0 to 3, thellsafr ] 2)aryl,

(derr]-derr[2)aral kyl or - 10 -
Rl err] é s HRir ogen be(‘éfe‘r"?]le(ﬂsé‘r A ?ﬁ?kﬁfl%q’b]t?nsubstltut ed or
substituted phenyl is an integer from1l to 3 and p

i's an integer fr%ﬂ;—%ﬁl& H_ogzhﬁofﬁé%ﬁ r Qfé'@ght or oliQcRerit Eﬁf&ﬂo]?s @Ja?

sui t abl e. ar wei ght or o [ gomarlf PQ:%
al so be used as @Y HeSTE A§eRFessBaite 296PtFhesEXamPleg £ ese
di met hyl si | anedi cdre ofimkéyHyanrylankdbells obs diplmz@ls:nlarmdn@éaseut @regoner s

cont ai ni ng these ég}‘&e%ﬁ?éi %gﬁ%gﬁgrgyé’???}lggg&g%?%%]% i¥e capable of

crosslinking with ners at el evated tenperatures
under the influence of the photolytically produced acid; they can form

a carboni um ggti Oi‘hé“&@sstlﬂﬁkﬁﬁ)@cﬁdér&@ﬁ are c&Raslld bﬁdc&béylelnklﬂxﬁ withe
anount of acid-grossljnkable n | n t he d Itive
m xture accordi nd" % ?ﬂje‘”l‘ n?? r‘rﬂ’se $505% ‘{/at\:/\é/e(? %%% ?r%bl y 5
to 40% by wei ght ,uisbsedhe infhuemch qfa%eonhqttrelyttgmllmepgﬁ@u%d tawetdéol id
conponents  they can form a carbonium cation under the conditions

described above.

15 The amount of acid-crosslinkable compounds in the
radiation-sensitive mixture according to the invention is
1 to 50% by wéight, preferably 5 to 40% by weight, based
in each case on the total weight of the solid components
of the mixture.

20 The mixtures according to the invention furthermore
contain at least one polymeric binder which is insoluble
in water but soluble or at least swellable in aquecus
alkaline solutions. The binder readily dissolves the
other components of the mixtures according to the inven-

25 tion and has as low a self-absorption as possible, i.e.
high transparency, in particular in the wavelength range
from 190 to 300 nm.

Owing to their high self-absorption in the stated wave-
length range, novolak condensation resins can therefore
30 be used only together with other, more highly transparent
binders. The mixing ratios depend predominantly on the
type of binder to be mixed with the novolak resin. In
general, the binder of the radiation-sensitive mixture
according to the invention may contain up to 30% by



of the m xture. 20 The m xtures according to the invention

furthernore contain at | east one polyneric binder which is insoluble
in water but soluble or at |east swellable in aqueous al kal i ne
solutigns. The binder readily dissolves_tfe - ot her conponents of the

m xtures according to the inven- 25 tion and has as |ow a self-absorption
as possible, i.eweight, hiighpatthepaengy toi p0Paby iwalght,i vft ke nagrodhkngt h

range from Owning to their high self-absorption
in the stated vva\]?e- de%sgggogn}f%srdnge, novol ak condensati on resins can

therefore 30 be used only together with other, nore highly transparent

bi nders. The m xisrmgtaguleomﬂaeesdagéeﬂmnmIdomymes of 4t-5h|§elroicybi nder -
to be mxed with the novol ner al the

Kk Les ,
radi ati on- sensi t iNFEERERE &Pg L%c%]c}?y& rﬁigrt"ggﬁﬁves erol’#]l i cont3a| n up
to 30% by 5 methyl-éehglroxystypzenei cat apf ug,Bo 20% byb-whimgih ylcn'1 a

“novol ak Condg@&&iﬁsah and ol (P! QUIHRES 8ke iR oty

copol yners of 4 yrene and of derivatives
exampl e of 3- 5 Z!C’R?dr%@@secmﬂré of %Thygrgxygpygexged,%laﬁw ZI-
hydr oxystyrene, mSh@foa&maﬁméy mifcmma@bhpheﬁolyc hydrouynyjrplu@sol S,

for exanple of 3-hydrox ene ryI cr g[q |ch
have phenolic hydr %‘W é‘?’{‘ éée dompﬁgfl FIZI%%I e co un%é %uc (i? styrene,
net hacryl i c 10 ~ asiid/methacrylate, as;a;ygew @caé/m#ﬁb@mlraweapé he di&eri ke,

nmay be used as C%@”%@h@e&”a&“@oﬁ&%&%ﬁin the cop¥lyieees having a high
pl asma stability are obtai ned when silicon-contalning vinyl nononers,

for exanple vinyl- trimethylsilane, are used for the preparation of
copol y- 15 ners Mifxthiresahaving ypbigh plesnar ahalpblidnr pref obtreieed whepi nder s

is in general ev%ﬁl.cggegohgaiﬂfhéa@@ﬁyffnbﬂomers,tf&fsExaﬁBlEh%ﬁn&qprOVEd

structurlng S POSS
‘ tr1methyls11ane, are used for the preparation of copoly-

15 mers of the above type. The transparency of these
binders is in general even higher in the range of in-
terest, so that improved structuring is possible.

Homo- or copolymers of maleimide may also be used with
the same success. These bihders, foo, have high trans-
20 parency in the ‘'wavelength range described. Here too,
styrene, substituted styrenes, vinyl ethers, vinyl
esters, vinylsilanyl compounds or (nwth)acrylatea are

preferably used as comnionomers.

Finally, copolymers of styrene with comonomers which

25 result in an increase in solubility in aqueous alkaline
solutions may also be used. These include, for example,
maleic anhydride and maleic half-esters.

Provided that the optical qualities of the mixtures
according to the invention are not adversely affected,
30 combinations of the stated binders are possible in the
mixture according to the invention but are not preferred.

The extinction of the binder or of the combination of
binders for radiation of wavelength 248 nm is preferably



thD- or copolynmers of maleimde nmay al so be used with t he sane.
success. These binders, too, have high trans- 20 parency in the wavel ength

range descri bed. Here too, styrene, substituted styrenes, vinyl

et hers,. vinyl esters, vinylsilanyl compownds or (meth)acrylates are
preferably used as conononers. ‘Finally, copolynmers of styrene with
comononer s whi ch 2Bssr ¢t G a35ann-herigadd cudasdy upickfeyably ajaesutshan

al kal i ne solgtggné may al so be used. These include, for exanple,
mal ei ¢ anhydri de an F'eic hal f-esters. Provided that the optica
qualities of the m xtures according to the invention are not adversely

affected, 30 conttheagiass t&aﬁdﬂtlshateﬂpéﬁatmaksoarEh¢uhmﬁdﬂnadrnofhéhe
m xture accordi ngc% %Qgti <§‘£ ‘?JédeEE A d%%t%@&%i{?dat Jeast, 1 128¢8c.

extinction of the er or conbi

radi ati on of wavel ength 248 nmis preferably

o %g [ mlfssls trhanagoaét[s&rbmcl&@rié flui ajén\éraaeﬁen;abbsf%lt mggt,

err err ransi tio era 0 N or

of the conbi nBEFER*BP %l%d‘é’réo%sbyaWéﬁlﬁgg &gg'llﬁ %ﬁ?’ QI

The anount of bi ntler 85% by weightal based DE%aoh mesgh@n the tpt@ﬂewabgth to
90% by wei ght, pagki Cﬁ.ér'y P %ﬂlgwe&@s of ! 8n85% 4 MBigNsenkasdei N
each case on the tota meld% the solid conponents of the
radi ati on- sensiti F&Xturep xt yre. 10 In order to neet specific

requi renents, such as flexibil- Ity, adhesion and gl oss, substances

such as polyq

o Coh;‘ﬁ’order to meet specific requirements, such as flexibil-
ity, adhesion and gloss, substances such as polyglycols,
.cellulose derivatives, such as ethylcellulose, dyes,
pigments, plasticizers, wetting agents and leveling
agents may also be added to the radiation-sensitive

15 mixtures according to the invention.

Finally, the present invention also relates to a record-

ing material having a substrate and a radiation-sensitive

layer comprising the mixture according to the invention.

The recording material is usually produced by coating the
20 substrate with a solution of this mixture.

Suitable solvents foz; ‘this .purpose are in particular
ethylene glycol, glycol ethers (such as glycol monomethyl
ether, glycol dimethyl ether and glycol monoethyl ether),
propylene glycol monoalkyl ethers (such as propylene
25 glycol monomethyl ether), aliphatic esters (such as ethyl
acetate, hydroxyethyl acetate, alkoxyethyl acetate,
n-butyl acetate and amyl acetate), propylene glycol mono-
alkyl ether acetates (such as propylene glycol methyl
ether acetate), ethers (such as tetrahydrofuran and
30 dioxane), ketones (such as methyl ethyl ketone, methyl
isobutyl ketone, cvclopentanone and cyclohexanone), DMF,
dimethylacetamide, hexa.methyiphosphorotriamide, N-methyl-
pyrrolidone and butyrolactone and any mixtures thereof.

Glycol ethers, aliphatic esters and ketones are



cel lul ose derivatives, such as ethylcellul ose, dyes, pi gnent s,

pl asti ¢i zers, wetting agents and | eveling agents nmay al so be added to
the radi ation-sensitive 15 mxtures-according to the invention.

Finally, the present invention also relates;to a record- ing materi al
having a substrate and a radi ati on-sensitive | ayer conprising the

m xture accordi ngphetibelirMepteOerred. The recording material is usually
produced by coating the 20 substrate with a solution of this m xture.
Sui tabl e sol vents for _this gurpose are in particular et hyl ene gl ycol,

glycol ethers (su@inadlyyythe memicieetafyithe solgenkor gFokntyimisthye et her
and gl ycol nonoet kigpeatihesy) ,the coatimpybeiel gispdel ommitheabkyireat Nagsx ( such

as propylene 25  gliugal s SONATEL Rifle 8&-{&‘%{ 9 coRdi tRRALI, Cﬁ%%ttﬁéz?m&%'c@hés et hyl
acet at e, hydroxyeth | acetate, aIk

acet at ut acetate
and anyl acet at e) ,SGVERYF MBSy %&: 1y neu@iFiylle?héa“ﬁbé%ﬁtég (such
as propyl ene gl ycoindlwghyirreversebherreacbiqtse)d,xtbt'qhzqs otheuctomnents
tetrahydrofuran ang 3ge dhp&ane), ketones (such as nethyl ethyl Kketone,
met hyl i sobut yl ketone cycl opent anone and cycl ohexanone), DWVF,
di met hyl acet am de, hexanet hyl phosphorotriam de, N-nethyl - pyrrolidone
and but yr ol act one Thed s@hytiena wsed forecoeting haveq gedi rudeher ssoligsi phatic

esters and ketOftﬁﬁxteihlteof 5 to 60% by weight, preferably 10 to 503 by
particularly QBef Jf Finally, the choice of the solvent or solvent
m xture dépen 5 the coating nethod used, on the desired | ayer

t hi ckness and on the drying conditions. Furthernnre; the 5 sol vent s nust
be chenical |y neutswiltablee subbEyatiy diet all mubtelei2)e iofr etiteli bhgagieact i ons

with the other COMPANENt genio x%gxcrl‘.ggsja¥ﬁ§tllaye FRERA WU (e Tor
coating have, as a,ru ol f y wei ght
preferably 410 to 5{ggquggyd ﬁé;@ﬁ%ts consist or .from which they can be
produced. In particular, surfaces comprising thermally
15 oxidized and/or aluminum-coated silicon material, which
may also be doped, including all other substrates conven-
tionally used in semiconductor technology, such as, for
example, silicon nitride, gallium arsenide and indium
phosphide, may be mentioned. The substrates known from
20 the production of liquid crystal displays, such as glass
‘and indium tin oxide, as well as metal sheets and foils
(for -example of aluminum, copper or zinc), bimetallic and
trimetallic foils and electrxcally nonconductLVe films
which are coated with metals by vapor deposxtlpn and
25 uncoated or aluminum-coated SiO, materials and paper, are
also suitable. These substrates may be subjected to a
heat pretreatment, may be roughened on the surface,
etched or treated with chemicals to improve desired
properties, for example the enhancement of the
30 hydrophilic character.

In order to achieve better adhesion of the resist layer
on the substrate, the mixture may contain an adhesion
promoter. The substrate surface may also be pretreated
with an adhesion promoter. In the case of silicon or

35 silica substrates, adhesion promoters of the aminosilane



Suitabl e substrates are all materials of which capaci- tors,

sem conductors, nmultilayer printed circuits or . integrated circuits
consi st or fromwhich they can be produced. In particular, surfaces
.conprising thermally 15 oxidi zed and/or_ ?%uginun}coated silicon materi al
whi ch may al so be doped, including al'll other substrates conven-

tional |y used i n il 6QBHlUSs O ahe6bROLAMNL: 13URBxP81 140K or hexaef@anaﬂle

silicon nitride, _ galliumarsenide, an I um phosphi de,

menti oned. .The sHbStIREARE: kﬁGﬁns?+Eﬁﬁiﬁ)f°FhEhb?dH%ER9§ﬁ1 of I|qU|d crystal
di spl ays, such as glass and indiumtin oxide, as well as netal sheets
and foils ] Qu z t and
trinetallic foi I s an ae{TBh?SELa éjr?r?%ng%%g)uctl E:t?{;n éf\i)ﬂn@i&ﬁ aée%
coated with netal iHierpgsss depdstinon éhah%ramhma@eranwnmurﬁmoat ed
Si2 materiabs ageh fAERRY . aBf € rellefa|<§c5p1%lé| t 3. aliliESEm SeRskEat e(s.fmay be

subjected to a heat pretreat e roughened e! t he surf
etched or treat Wi ahef® ltrf? Wb’rr%\?& desd ed™a P&pe?‘f"’laé? for

exanpl e the erwidgicesditicabé), t lzénd80 arkly dstogdll | isbeehar ddifernecessary I n

order to achlevebﬁﬁgﬁfﬂmi?qg%%az aﬂﬁ 5{5%5}%55§imgag§r on the substrate,
the m xture may contain an a Si pr onot er . pﬁ? substrate.surface
may al so be pretreated W th an adhe5| on pronmoter. In the case of
silicon or 35 Bhd i eacSﬂhSﬁg afnaﬁerﬁiiheai:@éh:dﬁ[mter shef ifdv@ntibAodisl ane

- 14 - nopr | et I l.an hexanet hyl,-

di si | azane, are SLﬁCFSC‘%% aﬁ?acﬂ'e TRIS Qgé{réés Oth%)'% l% E%ge stbst r'at r]-’es for

the production drakkdetiamps &P@bon ar?lm:pﬂf@swnpiﬁﬂw ngQd | mextmygyaphi c
printing, screenvagor Il%hvﬁ%' N0 urRl £8Thi H@ﬁlut?rnﬁhcﬁa!ﬂi‘oﬂl}%ﬁél?%tss (if

necessary anodi cal oXi W th S|I|cate)
zinc and steel ﬁ%%‘%/rs

d, d t
Sty Sl e oR "Bl S8 S0 xomavay 1h SAkde 1 1 ] s

or paper. possxble However, lamps which can emit light having a

15 wavelength of 190 to 260 nm are particularly preferred,

i.e. in particular xenon and/or mercury vapor lamps.

Laser light sources, for example excimer lasers, in

particular KrF or ArF lasers, which emit at 248 and

193 nm, respectively, may also be used. The radiation

20 sources must have sufficient emission in the stated
wavelength ranges.

The layer thickness varies depending on its field of use.
It is from 0.1 to 100 pm, in pa.rt_icul'ar' from 1 to 10 um.

The radiation-sensitive mixture can be applied to the -
25 substrate by spraying on, flow coating, roll coating,
spin coating and immersion coating. Thereafter, the
solvent is removed by evaporation so that the radiation-
sensitive layer remains behind on the surface of the
substrate. If required, removal of the solvent can be
30 promoted by heating the layer to temperatures of up to
150°cC. However, the mixture may also initially be
applied in the abovementioned manner to a temporary
substrate from which it is transferred under pressure and
at elevated temperature to the final substrate. In
35 principle, all materials also shown to be suitable



The recording material according to the invention is 10 exposed i magew se.

Sources of actinic |ight are: netal hal i de | anps, carbon arc | anps,
xenon | anps and mercury vapor | anps. Exposure to hi gh-density

radi ati on, such as | aser radiation, -elisctron radiation or X-rays, is
al so possi bl e. However, |anps which can emt |ight having a 15

wavel engt h of 190stls26ftenn mag par tised sad ytempdramedsubstratess, | fhe
parti.cul ar xenon r . THe3%RH tgk hin SAHdees e fOr
exanpl e exci ner ilggép lﬁnggggﬁcltﬁ%%ﬁ% orT ArF 3 rgs whi ¢ emt at
248 and 193 ﬁﬁYe?iz%‘ﬂ)eéﬂ v'%‘l“il 1agerayo Heedicdte &at¥h
sources nust havedavéibpeﬁrgolemlml onidin dikeoltvas ask remomsetmmgmpasmges.
The | ayer thicgkness arl lgepe dln%onltsfleld of use. It is from
0.1 to 100 [err]nP?fhH® tT‘ ST FEh 1 to 10 [err]m The

radi ati on-sensitive mxture can be applied to the 25 substrate by sprayi ng

on, {1 ow coating, 150! ba:0RLi 1M, aquéid) QQﬁit’siﬂﬁxsandfl 105500850 0aid -

Thereafter t he sol vent js_renobved o that,t.h
radi ati on- sefdLiraEer ayRydreigdess géﬂ @Ffaﬁ’é %:rh¥%09en

substrate. |f reghospatespDvedriainaties soi:vebttcaaamxiae:eso apeompsadl #s
heating the | ayer de%’e&ggpggat uﬂ&?e]fgﬁei‘f@ gﬁ:.cht%r]é(%eerer b¥ metal®¥EYErare the

mxture may al so initia ovenent i oned nanner to a
t empor ary 1%ub§trie£?§rﬁﬁlem wiheh CFQnﬁes“tt r afs ftdyased W%s&?‘e thed

at el evated tenpeligidlgpks TsBQuf:iBﬁ" léubﬁtgaﬁ@ral 01 3o 5% sy pheighta) |

materials also sho

- 15 - subst P&Fgérﬁgi’bﬁ asg gg ggnﬁSff%}ﬁ/ SPRREY Pbsthe etoht of ayer
is then exposed i nbgedievelopher ealtieign.an i mage is Teveal ed in the

| ayer by treating the layer with a devel oper soluti on whi ch di ssol ves
or renoves the exposed_5 arts of the majerial I’tICU|

aqueous sol utions ¥ ¢ ‘FY?QQ—T&%’: Y geontain; F’i“%jal'eé‘m%?ﬁ?o? dés, W‘ﬁgéjr’b%en

phosphat es orisli hyaljedgein ord@hasplfatesitats mln@trai of ﬁ:hecandpoaeﬂegame
used as in the developer.

The developed resist structures are, if required, post-
cured. This is generally effected by heating the resist
structure on a hotplate to a temperature below the flow

20 temperature and then exposing it uniformly to UV light
from a. xenon/mercury vapor lamp (range from 200 to
250 nm). As a result of this postcuring, the resist
structures are crosslinked so that the structures have-a
flow resistance in general up to temperatures of above

25 200°C. The postcuring may also be effected without a
temperature increase, by exposure to high-energy UV
light.

The mixture according to the invention is preferably used

in 1lithographic processes for the production of in-
20 tegrated circuits or of discrete electrical modules. The

recording material produced from the nixture serves as a

mask for the 'subseé;uent process steps. These include,

for example, etching of the substrate, implantation of

ions in the substrate or deposition of metals or other
35 materials on the substrate.



devel opers. Devel opers which are free of netal ions are 10 preferred.

The content of these substances in the devel oper solution is in
general 0.1 to 15% by wei ght, preferably 0.5 to 5% by wei ght, based on
t he wei ght of t he devel oper sol ution. The devel oper nmay contain
smal | amounts of a wetting 15 - agent in or¥®r to facilitate removal of the
exposed parts pq EQ%i%%y%kQH {e The devel oped resi st structures
are, if required, isis generally effected heat i ng

the resist stk ralwtdosnof hot p(l3e9t ampd) 0% dmpbeayiré. et o‘WJt FP5w 20
Lemerature and | anaBes 1001 W 8966y behbY widhidded tofa Guspen-

/ t of
(hi's post cur ng. T Flarep8s o BOTHER dedide o a0 247 Phivsh TisherRLom,
structures ha¥e ain minétalv okkj s3hinmeoln yendfal mip ofo diekbydatehhes .of

above 25 200[6”511-,;&1 %agoééfyiécf‘%#@aﬁoﬁ'f%éﬁ akf ?Séﬁdt%ﬁé}ﬁ&ﬂuz%

tenperature increase, exposure ener gy | | The
m xt ure accor di ng"@*d*q Jicll?vénﬂi)nﬁosmﬁ‘f’éf eq%mlu@@a‘i"sulf ‘W]r itSeEaphi ¢
processes for theidqy, oomcéécsm—éaf dign-1030 mlt egf atiecthilr citiles, Ofweale didsiexdet e
el ectrical nodul e recording materia rodu m_! ture
serves as a W’Tsé"r t 1% 58‘5&&68%?"‘1?”%%Jérs"lsedgtfg&s%eqﬂ%r%e m% l%l)é

for exanpl e, 1@t cHismpesfatire sabdt rdilewef nicanshendn Qi’fernlghtl-ons Kffethe
substrate or delo%.ltﬁ:&!tl% @t %hé 951@; hefe o23anfiBt pnagé swacm éma:aﬂaatrate

- 16 - P t | ut f
1- phenyl - 2, 2, rZeltor IS qgtgt Kahet ?9&%@% :#988 *di %?Fn eY?PeOI) é‘gadded

to a suspen- ckwtm ahdl Pécwy sifaldddingn Heper | des{BE fspmertgftﬁr@eymerm on
5 in mneral oilg fh h et} My, of Q!Eeif??YZ-%Uiﬂuoro 1—E§Eézfyrl'-'19 was
carried out for 1 hour at roéomtengerature after

mol ) of tol Hene: UcdpememirsapeRyloxy) -sthane 4j s Semadaern 10@’%“%‘?3 Fi et hyl
ether, were addecrystals, melting point (m.p.): 115°C). '

1-Phenyl~-2,2,2-trifluoroethanol was obtained by reducing
phenyl trifluoromethyl ketone with sodium borohydride.

Preparation Example 2:
200 0.9 g (30 mmol) of sodium hydride (80% strength disper-

sion in mineral oil) was added to 5 g (26 mmol) of 1,1,1-
trifluoro-2-phenylpropan-2-ol in 125 ml of diethyl ether
at room temperature. The mixture was stirred for about
1 hour, and 4.75 g (25 mmol) of toluene-4-sulfonyl

25 chloride were then added in portioms. - ‘Stirring was
carried out for 60 hours at room temperature, after which
the undissolved constituents were filtered off and the
solution was then cooled. 4.3 g of 1,1,1-trifluoro-2-
phenyl-2-(toluene-4-sulfonyloxy)~-propane were obtained

30 (colorless crystals, m.p.: 102°C [recrystallized from
diethyl etherl]). After the mother liquor - had been
evaporated down, a further 1.6 g of the desired compound
could be isolated.

1,1,1-Trifluoro-2-phenylpropan~2-ol was prepared from
35 benzene and 1,1,l1-trifluorocacetone by an AlCl,-catalyzed

Friedel-Crafts reaction.



dropwi se. The mi xture was stirred for 8 hours at room 10 tenperature and
al l owed to stand overnight. After filtration of the salt, the

or gani ¢ phase was extracted by shaking with water and was dried. After
evapor ati ng down and recrystallizing e_residue from petrol eum
ether/diethyl ether, 7.2 g of 2,2,2-trifluoro-1-phenyl-Il- 15

(tol uene-4-sul f orpdepaatidhn8REmple rRMAI Ned (col orless crystals,

melting point (m r% 11% H%f' 1Phe rifluorqethanol was
obt ai ned by reduc%o‘ g ? i CI? ridh udr ot 2I<ét %‘Féfgl\ﬁ’ szlgcﬁql?rﬂﬁ‘
bor ohydri de. ethanegdar weron dizaopved 2:Ln2030 Omd pf 3DMFmDIa)1dof0&Q)digum

hydri de (80% str p r
(26 nnol) ofol 19@ Mﬁ %EE SOdlumsﬁ @ggaﬁkrghéﬁ m of gl et hyl

t.rifl uoro-2-
et her at> r odHeERde Citllr #2sTREd gE‘?V\%S(%?IW%Jd) f‘b‘? %ﬂ)‘dlﬂne"l‘ 1
hour, and 4.75 gulfdmyIneh)oride Ev@lrue&tﬁe!& $ul poryioms tochhervideuatte t hen

added in portiong, e, SUCTINGYa8ecor 2BAI 1 £0pANL Orof0 Boytsrat Lgom

tenperature, afte ved consfituents were
off and the sddinredofowad hwrc@éﬂeﬂed p Btgngr oyernight jamd,dhen2-

phen%/I | 2- (t ol uen I flw&)[bl QUY e Pr loll.il?é\Q: w?r eightai ﬁﬁﬂcisosepa(&aﬂear bgss
crystals, recrystalliz er

After the m) her 59 I%'é%&l’f]lﬁgd Begﬁofmg. e&g‘ﬁofﬁﬁa H%ﬁvn‘% e];\t%%ﬁq é& I’]l%hg of
the desired conpowetion andoitidkdse § sdlgad€dl-cyano-1-phenyl~1-(toluene-
1,1,1-Trifluoro- ZRharuhphaRen-2: P%%fﬂ!ﬁ@i’é‘é%ﬁé oM Jarebenzgne 1and

1,1, 1-trifl uoroacet(ine by an™ Al d err]-cata yz Friedel-Crafts
reaction. orleks crystals, m.p. C _[fgpm ligroiplinaration

Exanpl e 3: 5.2 g (25 mol) of .1-cyano-2,2,2-trif| uoro-1-phenyl -

ethanol were di SSloI 37%91& g H%l-oj ,ﬁ\g-’tIQEqurc?e&arrBol &;Q ggggé}:eg grégldl (29

hydri de (80% streéeng mnera
mol ) of tollRehe- 4, a-trlééupgmefmhﬂnpae oy eaad:d@dlolhﬁdﬁérlt |1tﬁ19§tt‘-@nt he

virtual ly clgddh pRtuskeamaéySiighout 1 hour. The m xture was

Preparation Example 4:
5.16 g (20 mmol) of 1,1,1,3,3,3-hexafluoro-2-p~tolyl-
propan-2-ol were dissolved in 50 ml of methylene chlor-

20 ide, and 2.8 g (28 mmol) of triethylamine were added.
3.2 g (22 mmol) of methanesulfonyl chloride were added
dropwise, while stirring, to the solution cooled to 5°C.
After warming up to room temperature, the mixture was
allowed to stand overnight. The precipitated salt was

25 filtered off and the organic solution was evaporated
down. The subs-equent chromatography (silica gel/
methylene chloride) gave 4.8 g of 2-methanesulfonyloxy-2-
p-tolyl-1,1,1,3,3,3~hexafluoropropane (pale yellow oil).

1,1,1,3,3,3-Hexafluoro-p-tolylpropan-2-o0l was prepared
30 from toluene and hexafluoroacetone by an AlCl,-catalyzed
Friedel-Crafts reaction.

Preparation Example 53 )
12 g (44.4 mmol) of 1,1,1,3,3,3~hexafluoro-2-(3-vinyl-
phenyl)-propan-2-ol were dissolved in 50 ml of anhydrous

35 DMF, and a spatula tip of 2-tert-butyl-hydroquinone



stirred for 8 hours, allowed to stand overni ght and then poured into
water. The oily liquid which separated out 10 solidified on cooling. The

solid was filtered off with suction and dried. 6.3 g of
1-cyano-'1- phenyl - 1- (t ol uene- 4-sul fenygoxy) -2, 2,2-trifluoroethane
wer e obt ai ned (colorless crystals, mp.: 70[err]C [fromligroin]).

1- Cyano- | - phenyl - 1@ 3 )t viafs| addedt femaitabadipreipened f-fomn (B0 mmol) of

a, a, c-tritluoroacgtonlienoasiby x@efé’ %HQBYaGHde'E! &zﬁﬁf&'é%flrrmg%ﬁ&' &3161%%' um
cyani de. Pr eﬁ at i Oon Ex

1,1, 1, 3, 3, 3- hexaf ftiot d-2& 1t & E%?I“t 5 C*pr%‘EFaFr’F ?V%Fy&gﬂgdﬁ‘%‘io‘?’v%%f’luvﬁdso m
of et hyl ene chI 09 920; (|4demm@h)d of. B-¢hlciBbenpénenil forniydl bl ani de waree
added. I t I log i r

dropw se, whi Fe Stl rrl nrg@ he ag‘%sg?ﬂi%#u&%l eceilla gngi@?]\fl\?e?aéd%ﬁqﬁetder
warmng up to roof® gmxr@r at roenm fempgratyrs, methydepgyeilepide was

st andover ni ght . Tﬂeexpraemda Latedhs Ahix @ was WwddHe @diRf waves, tdig «ar,gani c

oL s SV RELELS ana iBoraed st BRE- SPbial” SOELBRLER

2- met hanesul fonyl obayoergtographedt wi i -hexbhné /6h Box3 fremm oveor a psbhkre gedal e
| il 1, 3, f E

yel low oil). columnly 1% §5He§‘a d£40507 P41 o@:reggéﬂe%ls Ca%’?tfxyz)ed

prepared 30 fromto uene an hexaf | uor.oa etpne %g/
Friedel -Crafts rehctibnds3,3-hexalfdyarerdsh 3 exinplehenyl) -preprang 44, 45mol )

of 1,1,1,3, 3, 3- hexal | 2ratti-AuloFoviL Ayt £ luorofdtchiiil-1 - B opiatylphehy Wp+€thyl

g'fg?ivggt;r ﬁSdro I%é%g?@ﬁ;%ﬂ§s§§fo&§%é) wgpg lébléﬂgﬁ:?kglOEigséﬁ?ﬁysj

(10 mg) was addedtdls, sabisl i788€)en. 1.5 g (50 mmol ) of sodi um hydri de
wer e then added Wmle stlrrlng and cooling with ice at about 5[err]C
After everyt ad _di,ssol v 9. 92

4- chl orobenzghesu{‘l‘?%ﬂyll ihpogra"eh%ﬁfem°5°é d th%é%&%’?’é%ﬂ e, The

m xture was stirreas obtained from 3-bromostyrene by reaction with (i)

magnesium and'(ii) hexafluoroacetone.

Preparation Example 6:
4.1 g (10 mmol) of 1,3-bis-(l-hydroxy-l-trifluoromethyl-
20 2,2,2-trifluoroethyl)~benzene were dissolved in 50 ml of
methylene chloride, and 2.5 g (25 mmol) of triethylamine
were added. 3.64 g (25 mmol) of methanesulfonyl chloride
were then added dropwise. The mixture was stirred for 8
hours at room temperature, separated off from the
25 precipitated salt and evaporated down. 5.6 g of 1,3-bis-
(l1-methanesulfonyloxy~-l-trifluoromethyl-2,2,2-trifluoro-
ethyl)-benzene were obtained (colorless crystals, m.p.:
125°C [from diisopropyl diether]).

Preparation Example 7:

30 10.1 g (15.2 mmol) of 1,1,1,3,3,3-hexafluoro-2,2-bis-[4-
methyl-3~(2,2,2-trifluoxo-l-hydroxy-l-trifluoromethyl~-
ethyl)-phenyl]-propane were dissolved in 50 ml of meth-

ylene chloride, and 3.4 g (33 mmol) of triethylamine were
added at 0°C. 4.0 g (34.7 mmol} of methanesulfonyl
35 chloride in 20 ml of methylene chloride were added
dropwise at 0 to 5°C. The mixture was stirred for



for 72 hours at roomtenperature, methylene chloride was t hen added

and the' m xture was washed with water, dried, filtered and evaporated
down. The resi due obtai ned was chronatographed wi t h hexane/ chl or of orm
over a silica gel 10 colum. 16.65 g of

2- (4-chl or obenzenesul f onyl oxy) - - 19 -

1,1,1, 3, 3, 3- hexaf | uor o- 2- ( 3-vi nyl phenyl ) - pr opane

2,2, 2-trifluoro-12tr PPUFE0rRINEF PR - tempaxaturgl prianArptedhy@ff from the

e ot SRS (P e he R ?f‘a‘;““‘é”’ﬁm L PrenyL )b Apane o
err e e uor o- vin n o]

was obt ai ned from 3% BPSn%sgypgﬁg by}i?ﬁSa&" é C}*uue( ‘yaé) v élxﬁ%as&o?&gl Gm and

(ii) hexafluoroac@@neg of ,Iir,épér,aﬁdlre@id-mpre-@ 2-bis-[4-mekhyl63mol )

of 1,3-bis-(1gydroxy;-£Fifld¥TehBYhandfil fodyTodyl 11 OnRRMEhy benzene

were dissolved in ene c of
triethyl ani ne P’(T) aHIiEHYl h'mpgn@z%e%ﬂgyaweﬁﬁﬁéﬁﬁfﬁ% g’rﬂ’ISt FOrl de
were then added dmopuwisse35T0e[firori Woedusne]$tirred for 8 hours at room
tenperature, separated off fromthe 25 precipitated salt and evaporated
down. 5.6 g of 1, 3-bis-

('1- net hanesul f ony f8%y -Ska¥t¥ng oroneetnd - va9, preparedofsom 1,1,1,3,3,3-

(e]E hyl )dbenzene V\llehexabﬂ.ﬁbﬂedﬂmp*d-%iy@py@ﬁﬁié b reaction JxQ:EtErerr(lsi
rom di | sopr.opy : repar at ) .on g
(152 oty ot 1, PreRsng. b i) maqrasiost 308 L S8R Tudroierqds: |
2,2-trifluoro-1- hydroxy 1-trifluoronethyl - et hyl ) - phenyl ] - pr opane were
di ssol ved in 50 mprgj,agg;;k]on Exalygleéﬁ%.chl oride, and 3.4 g (33 mmol ) of
triethylamne mer U err. 4. 7 mol) of
met hanesul f onyl cﬂlgfg n#'?ﬁsrﬁ%vg %e%ﬁlf%ﬁﬁ¥97%ﬂ?3ﬁ§P§Y§Haed
dropwise at 0 to- B&fluahemetlxiwtﬂ:yuas-b&mémedvémr dissolved in 50 ml of
- 19 - 24 h o) er r a flef
precipitated _ sal gl%ﬁ&ggﬁé gmcglfih% %%-&i 2:5 3%?%3 Lﬁgldi) = LII(?Lr&:thgﬁat €a° down.
The oily resﬂéUe W@ger§@¢?§téﬂq -Bbeg. (25 mmol) of methanesulfonyl chlorlde
were added dropwise at 5 to 10°C. The mixture was

stirred for 48 hours at room temperature, separated off

from the precipitated salt, washed with water, dried and

evaporated down. The residue was chromatographed over a

20 silica gel column with methylene chloride/n~hexane (1:1).

3.2g0f 1,4-bis~(2,2,2-trifluoro-l-methanesulfonyloxy-1-

trifluoromethylethyl)-benzene were obtained (colorless
 crystals, m.p.: 151°C (from diisopropyl ether]).

1.4 g of 1-(2,2,2-trifluoro~l-methanesulfonyloxy-1-

25  trifluoromethylethyl)-4-(2,2,2-trifluoro-1l-hydroxy~-1-
trifluoromethylethyl)-benzene were isolated as a by~
product (colorless crystals, m.p.: 160°C).

Preparation Example 9:

4.25 g (10 mmol) of 2,4-bis~(2,2,2-trifluoro-1l-hydroxy-1-
30 trifluoromethylethyl)-toluene were dissolved in 50 ml of

methylene chloride, and 2.5 g (25 mmol) of triethylamine

were added. 2.86 g (25 mmol) of methanesulfonyl chloride

were added dropwise at 5 to 10°C. The mixture was

stirred for 16 hours at room temperature, separated off
35 from the precipitated salt, washed with water, dried and




9.2 g of 1,1,1,3,3,3-hexafluoro-2,2-bis-[4-nmethyl-3- 5
(2,2, 2- trlfluoro I-nethanesulfonyloxy 1-trifluoronethyl -

et hyI ) - phenyl ] - propane were obtained (colorless crystals, m p.
135[err]C [from tol uene]). The starjyg ng conpound was prepar ed from
1,1,1,3,3, 3- hexaf | uoro- 2, 2-di - p-tol yl propane by reaction with (i) 10

br omi Ine, (i) naguapotateddidwd. ) Thexaédidveoaaset 6heomatograpd pareat af)n
Exanpl e 8: 2 [ [ Q -
trifluoronethyl e?%if‘g b‘%ﬂj‘zéﬁ%‘gu}\xﬂerv’éﬂé’ ssoﬁ%ﬁ éie b%% r%{ila?'x? Re}l{amd(t >i¥
chloride, and 2. 5f§e{f2§hmm19at@f badj beey| evdporatsd deve, atidkdl o 286'9 (25

mol ) of methanegyld oy, @hlzorw%f1uo%r-elaﬂd%%&'ﬁ@%ﬁgoa{yﬁotx@-l%err]
C. The m xture wa

irre r 48_hours at mte
separ at ed of P tr#bﬁ??ﬂ’&eﬁﬂﬁﬁﬁyﬁét' tglusng wﬁﬁ%hé’g’ nEWa?ce‘? °fc}relséd and
evapor at.ed down. cigetadsj cwep naslogitconat ographed over a 20 Si | ca gel
colum wi th nethylene chloride/n-hexane (1:1). 3.2 g of
1, 4-bis-(2,2,2- trlfluoro I-rrethanesulfonyl oxy-1-

trlfluororrethyle tained (colorless crystals,

rlan ZlglgerH C @f nog clm S@ﬁHJQDbE Q;%iaq(z t-trfizlfﬂuoﬂo ?fhydro -)1— (2.2
rifluog rif.l ug

,2-trifluoro-1- hy %i?of°me&ﬂ%%ﬁl)u§¥8ﬁ%?%y eé:tehfllllfssen%ngnelyvgéé&% at ed

as a by- 10 pr datwctDMEGol aovd e@e7Trysi absmmal p. of 1600énm] Gydride (80%

Preparati on Examgk@efgth dléﬁé%élgn§1Qwﬂ?D£adéﬁ The clear solution
2,4-bis-(2,2,2- trlfluoro- trifluo orreth | et hyl ).- tzluene

:
were di ssol ved i OB “3e sytlr redt fprerfe BHIIEE0 AP%EeS 4 (s ) of
triethyl am ne (25\/\mmeladdeﬂ eZhaﬁeguZ(ﬂﬁxyhmb)xlohdmt hmsesuhémnyiddéd oride

were added dropwigsg @ fie8 L2 iy egg]gg Thersnﬁlgxgl&&%u Was sty ?J:Of 16

hours at room tenperature, separate o(h 3 reci pltate salt,
washed wit h iBat ed8 Beped 3ﬁd room temperature, separate off - from the

evapor ated down. pteeipeshdue y&: Chiaenetogi @phed«dV,elrded and evapora-
ted down. The residue was eluted over a silica gel
column with methylene chloride/n-hexane (1:1). 3.5 g of
1,3-bis~(l-ethanesulfonyloxy-2,2,2-trifluoro-1-trifluoro-
20 methylethyl)-benzene were obtained (colorless crystals,

m.p.: 67°C}).

1.2 g of 1-(l-ethanesulfonyloxy-2,2,2-trifluoro-l-tri-

fluoromethylethyl)~3-(2,2,2~txifluoro=l-hydroxy~1-tri-

fluoroﬁethylethyl)-benzene were isolated as a byproduct
25 (colorless crystals, m.p.: 64°C).

Preparation Example 11:

4.27 g (10 mmol) of 2,4-bis-(2,2,2-trifluoro~1-hydroxy-1-

trifluoromethylethyl)-phenol were dissolved in 40 ml of

dry DMF, and 1.05 g (35 mmol) of sodium hydride (80%
30 strength dispersion) were added. The clear solution

formed was stirred for a further 30 minutes. 4.0 g

(35 mmol) of methanesulfonyl chloride were added dropwise
at 5°C. The mixture was stirred for 48 hours at room
temperature and poured into ice water. The precipitate
35 was separated off, washed with an aqueous ethanol solu-

tion and dried. The residue was chromatographed over a



silica gel colum with nethyl ene chloride/n-hexane (1:1). After the

el uat e had been evaporated down, 2.9 g of, 2, 4- bis- (2, 2,
2-t'rifluoro-1-net hanesul fonyl oxy-1- 5 trif luoronethylethyl)-toluene were
obtained (colorless crystals, mp.: 104err]CQ). Preparation
Exanpl e 10: 4.1 g (10 nmol) of 13b|s(222tr|fluorol-hydroxyl-

trifluoronmethylet Qihlcge@éﬁ%l\ﬁﬁlhewﬂtﬁ%@t‘ﬁ dechd &ﬁdﬂm@f 19. 2 & »£DM3-~ and

0.75 g (25 mol) of, h 80% stre
added.  The cl ea l§o?gt' g]ﬁ ¥ kf‘b?ér%dl Wethangs gdnyilS?‘Y ng ﬁi&?°%‘b'
m nutes. 3.22 g methyR&thyd)j4-ofetbanenedfvdydmxybehkzene devensas obheineddded

dropwi se at 10 to Jzéﬁﬁ{:ﬂags arfsxth{rg Waﬁgsp grred for 15 48 hours at

room t enper at ur e, separated o frohth cipitated salt, washed with
wat er, dried and evapora- ted down. The reS| due was el uted over a

silica gel 5 COlPMﬁ’ﬁaiﬂhtDoﬂEM;ﬂ&Elth ori de/ n-hexane (1:1). 3.5 g of
1,3-bis- (1l-ethangsylfo r|fI Qr - o] 1
¥ g {]ie/ oDt ai neg %bo bd"rﬁ sé 6% Lt iﬂu%(}ro 1- %&droxy 1

met hyl et hyl ) - benzen r

67[err]O). tIlélgommqtl(ﬂeéthbrémebeﬂlimmxy dissolvad iifl G@rmlIOi ri-
{1 uor onet hyl et hyl ey Sou?, Zind?8.175f 1910[25 ks 03~ dodiin hydrlde (803

f 1 uor onet hyl ethyl) enz were isolated asadﬁe& rodg1 215 %iess
crystals, mp. 6‘] dlsPers"?’? bpYPSt i a €118-ear Sﬁ YR (10
mol ) of 2, 41i s- Cémetz wrisf |skdroed - ipdr exfutther 30 minutes, 4.75 g

trifluoromet hyl et 0¥5) mRbeN e %rlﬁeQ%s§9é‘Yﬁ%n?rir 481848 in 15 H1YoPNur and

1.05 g (35 mmol ) of sodium_h 80% 3 ength di spers; on) were
added.  The cl eaFe%8| GAsH dr@wﬁé?r’ré& vids &2 |15e9 f orThe fRdftire Jeps
m nut es. 4.0 g stirrédSEomols) haﬁrseitladmuItémpytam&e)ralndepmredaﬁdad

dropwi se t @heLt] C ThEhe z%\sé:%ﬂﬁ&n&’aﬁré&ié{f?&é Qs gPPUéPecf‘tofPC’m

t enperat ure and poured tate 3 was separat ed
of f, washed Wdth Hﬁsha@eﬁh%héfq‘feﬁifolanéoﬁﬁled- The o??fdiﬁidedﬁédChr%%tQESl due

was chromat ogr aphggapNéd dver a silica gel column with methylene chloriZde:
3.5 g of 1,3-bis~[2,2,2-trifluoro-1-(toluene-4-sulfonyl-
oxy)~l-trifluoromethylethyl]-benzene were obtained

{colorless crystals, m.p.: 131°C).

20 Preparation Example 13:
4.1 g (10 mmol) of 1,3~bis-(2,2,2-trifluoro-l1-hydroxy-1-
trifluoromethylethyl)-benzene were'diesolVed in 20 ml of
dry DMF, and 0.75 g (25 mmol) of ‘sodium hydride (80%
strength dispersion) was added. The clear solution

25 formed was stirred for a further 30 minutes. 5.25 g
(25 mmol) of 4~chlorobenzenesulfonyl chloride in 15 ml of
DMF were then added dropwise at 10 to 15°C. The mixture
was stirred for 48 hours at room temperature and poured
into water. The crystalline precipitate was filtered

30 off, rinsed with water and dried. The residue was
chromatographed over a silica gel column with methylene
chloride. 4.2 g of 1,3-bis-[1~(4-chlorobenzenesulfonyl-
oxy)-2,2,2-trifluoro~l-trifluoromethylethyl]-benzene were
obtained (colorless crystals, m.p.: 125°C).

35 Preparation Example 14:
7.75 g (30 mmol) of 1,1,1,3,3,3-hexafluoro-2-p~tolyl-




silica gel colum with nethylene chloride. 2.2 g of 1, 3-
bis-(2r2,2-trifluoro-1-nethanesul fonyl oxy-1-trifl uoro-

met hyl et hyl ) - 4- net hanesul f onyl oxybenzene were obtai ned (col orless
crystals, mp.: 149[err] Q). 5 Preparation Exanple 12: ' 4.1 g (10
mmol ) of 1,3-bis-(2,2,2-trifluoro-1- hydroxyllr
trifluoronethylethyl)-benzene vvere di ssol ved | 20.m f and
0.75 g (25 nmmol) BF°E%’&I‘%m‘?ﬂy‘6‘?‘Tede ¥ ved 1ng efl"&t I i3| Sper Sa}ngl 1 QVF%
added. The cl eaf48otutibl proflBalf p80tedtwasgsh |dr1rsmri5@9nallf ginespl3pil)
moutes. 87> Overe alidaq Mo EQE EO'cESQE do St iGN Vhad Nt OFiele, i, 0L% M of

DIVF wer e added dropw se at err

stirred for 48 hoét$é ®rOtbom Pénper%lt‘h'rﬁa %MLB%}%%P?%”)& g"g‘lﬁ/gig?nyl The
crystal line pmseci phlatfdeagefé| hadedl and, tid mivashred wig hstatmad afer dri ed.

The residue Was CRLOPRLO" 72 ho&;ép@@drgas?rte%pmweegel 68! HIRt¥Ed s

nmet hyl ene chl ori dé.
1,3-bis-[2,2,2-trpphuedo- Jln‘qq oWates- angy| Fhpyprecipitated product was

oxy) -1 -trifluorongthybetdybksbshdedticda Were. 8 g obt al ;G -trimethlydrh pbs

ﬁ;%?;agﬁ 1n§pb,slg% 2;£§2?FFE§$£“§;% [y nlEfa@%&fﬁﬁ%%omethylétﬁogyi10

trifluoronet i et syl fohehy-epenzeeree dessoIQkE@mndZO(WIQﬁless cgygtely and
0.75 g (25 mmol) of ESOdWé“é‘ygffdi’rP a@g@gﬁltnles]t)r engt h di spersion) was
0

added. The cl ear lution 2 rormed was stirred for a further 30

m nut es. 5.25 ¢ (25 mol ) of 4-chl orobenzenesul fonyl chloride in 15
m of DVF wepgebheat ponleEkaidpniliga:at 10 to 15[ err] C. The mixture

was stirred for 4§ hours §YPeLAt ur & an EQU 20 2 tr,_lﬂhgrwager
The crystalline prﬁeglptaewas tr)rpgftsj]U ?’f |ne vvl h water and

dried.  The resi dydroasg-1 -trlizlﬂqmgﬁféﬁﬁéﬂl)d\b&m&n§l‘ﬁl€a dyeFoetdii® with
met hyl ene 15 Chlser ige. of. g qjmi,, Saﬁm soLgs(é cfd 1asohriignes il sodyim

o 2ot byt O R e T
.75 g (30 Mol ) dfissplntidn3es- hhaahydmcba,z 6p5160|9y|(-30 mmol) of 4-iso-

- 22 - propylbenzenesulfonyl chloride were added at 0 to 5°C.
Slight evolution of heat was observed. The mixture was

20 stirred for 20 hours at 5°C, ethyl acetate was added and

the mixture was washed with water, dried, filtered and

evaporated down. 9.6 g of crude product were obtained,

and said crude product was eluted over a silica gel

column with a 1:1 mixture of methyleﬁe.qhiéride/hexane.

25 The third fraction obtained was freed from the -solvent

and gave 6.8 g of 1,3,5-tris-[2,2,2-trifluoro-1-(4~
isopropylbenzenesulfonyloxy)-1-trifluoromethylethyl]—

benzene. M.p. 105°C.

. Preparation Examples 15 to 209:
30 The compounds of the general formula I which are shown

below in Tables 1 and 1A and in which n = 1 were prepared
similarly to Preparétion Examples 1 to 5, the number in
the ‘final column of the Table indicating the analogous
‘Example in each case. Table 2 shows compounds of the
35 general formula II in which fluorinated bis-(2-hydroxy-
propane) derivatives were esterified according to Prep-
aration Examples 6 to 13 with two or three times the



propan-2-ol were dissolved in 45 m of DV and 1.2 g (40 mmol ) of NaH

(80% strength dispersion in mneral oil) were added. After a clear
solution had fornmed, 5.0 g (14 rmol) of

2,4,6-trinmethyl benzene-1, 3-disulfonyl 5 chloride were added and the

m xture was stirred for a further 72 urs at roomtenperature. The
m xt ure was poured into water and théqgrécipitated product was
filtered off and_dri ed. 3 5 tr| I

bis-(2, 2, 2- trlflﬁ8?8r aﬁoPo? gfl EPPYbr ST etholf}able 3 shows ex

sul fonyl ) - benzenempﬁeseofOQRQQQﬂaﬂs 9@0th#l9§§§raér§@¥mﬂ%ﬁ I whegepn: =

178[err]C [from %Eet30n'ix{ 'vbﬁiah a ﬂfr@ﬁibﬁ&l OBukxaApl echiébride waé1 59
(7.88 muol) of 1, "t s- r|f¥

hydroxy-1-trifl u8§3ﬁ§%ﬁ§?@trﬁﬂ??rdbﬁﬂzéﬁ% gﬁﬁ%?ﬁﬁ?ﬁﬂﬂ vEERRRLS 5 1440¥ R of dry
DVF, and 0.9% g (fltobinabéd fhyhoixypropandyderiidetumesadded whil e flushing
with nitrogen. After di ssolution of the hydride, 6.56 g (30 mmol ) of

4-i so- propyl benzenesul fonyl chloride were added at 0 to 5[err]C

Slight evolution of heat was observed. The m xture was 20 stirred for 20
hours at 5[err]C, ethyl acetate was added and the m xture was washed
wth water, dried, filtered and evaporated down. 9.6 g of crude
product were obtai ned, and said crude product was eluted over a silica
gel colum with a 1:1 m xture of nethylene chloride/ hexane. 25 The
third fraction obtained was freed fromthe sol vent and gave 6.8 g of
1,3,5-tris-[2,2,2-trifluoro-1-(4-

i sopropyl benzenesul f onyl oxy)-1-trifl uoronethyl ethyl]- benzene. M p.
105C. Preparati on Exanples 15 to 209: 30 The conpounds of the
general formula | which are shown below in Tables 1 and 1A and in
which n = 1 were prepared simlarly to Preparation Exanples 1 to 5,
the nunber in - - the final colum of the Table indicating the anal ogous
Exanpl e in each case. Table 2 shows conpounds of the 35 general formla
[l in which fluorinated bis-(2-hydroxy- propane) derivatives were
esterified according to Prep- aration Exanples 6 to 13 with two or
three tines the



- 23 - nol ar anount of sulfonyl chloride. Table 3 shows ex- anpl es
of conpounds of the general formula | where n = 2 or 3, in which a

pol yfunctional sulfonyl chloride was esterified according to Preparation
Exanple 14 with 5 fluorinated 2-hydroxypropane derivatives.

- 24 - Table 1 Conpounds of the general formula |

R1-C(CF3) (Rerr]). -OS2-Rerr] No. R[err] Rerr]

R3  according to Exanple 15 -C6H5 : -H
-C6H4-d (p) 1 16 qmﬁumuﬁgm -H
- C6H4- CH3( p) 1 17 -C6H4-CCH3 (p) -H - C6H4- CH3( p)
1 18 -(err]HABpHPpe-1 -H - C6H4- CH3( p) 1 19
- C6H4- CF3(m) 1 -20 [Jerr].
-CH err] EP@PP]‘Pfﬁr?f R @eneral mél;z 121 -derr]Ha-cH3 (p)
- CH3 - -C6H4-CH3 (p) 2 22 -C6H4-CH3 (m -CH3 -
-C6H4- CH3 (p) 2 23 -Col- ki[ e.br.lg()f)) -CH err]
-Cerr]Herr]- CH[err](p) 61 5 85 - CH3
- C6H4- CH3( p)
according
5 No. Rl, R? R3 to Example:
15 =-CgHjg -H ~CgH,—CL (P) 1
16 ~CgH,~CHj (D) -H ~CgHy=CHs (P) 1
17 -CgH,-OCH, (p) -H ~CgH,—CH3 (P) 1
18 =-CcH,Br(p)- - } -06H4—CH3(p) 1
22 -CgH,-CH, (m) -CH,4 ~CgH,~CH, (P) 2
23 -CgH,-CgHg (D) —CH, -CgH,4~CH3 (P) 2
24 =~CgH,Cl(p)- -CH4 -CgHy~CH4 (p) 2
25 =CgH,Cl(m)- ~CH, ~CgH,~CHq (P) 2
27 ~CgH,~CF5(m) -CH, ~CgH,-CH; (P) 2
28 =CgHg . -CN -CgH,—CH, (P) 3
29 -CgH,~CH,(p) ~CN ~CgHy~CH, (D) 3




25 -C6H4ClL (m) - CH3 - C6H4- CH3( p) 2 26

- C6H4- CF3 (p) - CH3 - C6H4- CH3( p) 2 27
“Jprrl-crsin s - 06H4- CH3( p) 2 28 -Cerr]ts
- C6H4- CH3(p) 3 29 _ -,gbHA- CH3(p) _CN

- C6H4 CHB( P) 3 - 25 - Table
1A Conpounds of fh e al formula I, in which R2 = -CF3
accordi ng No. ——‘RPS&‘ 2519 rrj R3 . Pich B2 =1 OClexaan e
30 - C6H5 Compounds of thgzgeneral formula I, in whic 31
-Gerr] Herr] -CF[err] 32 -Clerr]Herr] _
-CH2- C2H err] : o—33 pyep € el
5 33 -CoHemblHerr]gt - CZ Q:’er r] 34 S Hxampie
- C6H4- CH3( P) 5— 35 —Gerr—HerT—
-(err]Herr]l(p) 5 36 - C6H5
- C6HA- NO2(P) 330 - CetlgHy -CH3 O6H4- C2CHB(P) 38 4 '
-Cerr]Herr] -Cerr]Herr]-Cerr] CH3(m . 5
39 -Clerr]H5) 31 -CgHg - C6H4- OBU[ eT#3'3 (p) 5 %o
- C6HS err] - OCF3( P) _ 5 41 SO brrlH
[err] 32 . [erpb{*SZH[err] =CHy~CaH5 5

33 “CGHS '_'CHZ"CGHS 5

38 -CgHg -CgHy ~CO,CH; (m) 5

39 —CeHs : -CgH,4~0Bu”" (p) 5

40 ~-CgHg -CgH,-OCF5 (p) 5

&3 -CgHg : 4—CGH5-SOZ-thiophen-2—yl 8

47 ~CgH,~CH, (P) -CgHy~CH5 (P) 5

48  -CgH,~CH;(P) -CgH,C1(p)~CH;(0) 5

50 ~CgH,~CH; (D) -CgHaFy (2,4) - 5

51 —C¢H,~CHq (P) -CgH;CL, (2,4) - 5




42 -Clerr]Herr] 5-d -t hi ophen- 2-yl 4 43
-CGH[err] 4-CéH err]-SO err]-thi ophen-2-yl 5 44
[err] (P) C2H err] 45 -C6H err]-CH3(P) -Clerr]Herr]
5 46 -C6H4- CH3 (p) -Cl2H25 - 26 - 5 47
-C6H4- CH3 (p) -C6H4- CH3 (p) 5 48
-Cerr]Herr]-CH. err] (P) : -CAHACI(p)-CH3(Q) 5 49
-C6H4- CH3 (P) No. 06+ gl (p) r3 agpoxgiing
- C6H4- CH3( P) © - CBH3F2(2. 4) - 5_5itc Exagpder ] j4- CH3
(p) -C6H3CL2(2, 4) - )
- 26 - 52  -C.},-CH accor dj_@ é\p 3,4)- lerrl.
Rerr] to Exam??ié 388).  _ Geru- CHSg% 2(3.4) =
-C6H3C[err] (3, )53 -C.H,~CH. (pP3 'CGH4- dn)(2, 5)- 5
_CeH3C [err] (B, 5) - ©4 T37E %O@B
-C6H3cl 2 (3 , bp)54 ~CgH,~CH; (DB5 - 06H4- qd) (3 5) 5
-C6H2A 3( 2, 3, 4 5 56 - C6H[ ERR] - Cl%(p)
- C6H2cl 3( 2, 4, 6] 55 -CgH4—CH5 (Ph7 - CoHA=CER GIR) (2,3 - CaH4{ CN( 0)
5 58 - CoH4- CH[err ( C[err]6H[err err] 5 59
- CBH4- CH3( p) i H)'égm&PI:(CH?,) 3(p) ~CeHzC ﬂ J +456) 5

57 -CgH,—CH4 (p) -CGH4-CN(0) 5

58 —CgH,4—CH; (P) -CgH4~CH(CH,) 5 (P) 5

59 -CgH,~CH, (P) . —CgHy=C(CH4) 5 (P) 5

- 60 ~CgH,~CH, (p) -CcH(CH;) 4(2,3,5,6) 5

62 -CgH4—CH; (P) -CgHy~0(CH,) 5-CgHe 5

63 ~CgH,=CH, (p) ~CgH,-O0(CH,) 3~CcHjg 5

67  -CgHy~CHj (p) “B-CyoHy 5

68 ~CgH,~CH, (p) " 4-Cl-a-CyoHg™ 5

69 ~CgH 4 ~CH, (P) Anthraquinon-2-y1 s

70 ~CgH,4~CH (P) Thiophen-2-yl 5

74 -CgH,~Bu" (p) -CcH,CL,(2,3,4) 5

76 ~CgH4 (CH3) 5 (2,5) -AC6H4—C(CH3)2-C2H5(p) 5



60 - [ err] H4- CH3( p) -C6H (CH3) 4 (2, 3, 5, 6) 5 61
[err]-CH3 (p) -CoH err]-Oc8H err]7 5 62
- C6H4- CH3 (p) -C6H4- O (CH2) 2-CBH err] 5 63
- C6HA- CH3 (). -CBH4-0 (CH2) 3-CeH err] 5 64 - CBH4- CH3
(p) -C614-0 (CH2)20-C6H5 = 27 5 65 - CBH4- CH3( p)
-CoH4- Q(CH2) 30 CeH[ err ] 5 66 -[err]-CH3(p) - C6( CH3)
5 5 67 [err] (p) ]‘rrgyn
5 68 -C6H4{CH err] (. 4-Cl-a-[err] g3. according gg
- C6H4- CH3 (p) . X Ant hr aqui non- 2- yl R ¥g Example, .
(P) Thi ophen- 2-ylI 5 71 - C6H4- CH3( p)
2,5-0 2-t hi ophenv3-yLa #5F (pY 2 - C6H4- CH[-emt.] (p) 4
4. 5-Br 2-t hi ophanﬁ-yl 6HRE (PY 2 _OB6HA-CH (CHB) 2 (P) - C6HAF( M)
5 74 - C6H4| Bylger E(R) F (p) - C6H2Cl 34 g1 43,0 (P) 5 575
- C6H4- C( CH3) 3( P) -CF3 * 76 -lerr}(2,
5) - C6H476( CHBLE, FGBHS5(P) 5 -C5H4-° (CHp) 2~Cels 5 -
27 - accord| hg No.
Rlerr] 80 -CgH,F(PR to (Cﬂlﬁs ~Cebmar(p)
83 -CgH,Cl(p) -CgHF, (3,6)Bry (2,5) 5
84 —CgH,Cl(p) -96H4I(p) 5
- 85 =CgH,CLl(p) ~CgHy—0(CHy) 3~CgHg (P) 5
86 ~CgH,Cl(m) ~CgHy~CHj (P) 5
90 ~-CgH,-OCH;(0) ~CgH;C1,(2,3) 5
91 ~CgH,~OCH;(0) a—Cyq oHy 5
92 =-CgH,~OCH; (p) '—czug 4
93 ~CgH,—OCH; (p) " —CgH,~CH; (P) 5
94 —CgH,-OCH;(P) 4,5-Br,-thiophen-2-yl 5
96 —CgH,~OBu™ B-Cq 0B 5
58 =-CgH,~CH=CH, (p) -CHq 4
99 ~CH,-CH=CH, (p) . ~CgH,4~CH; (P) 5
101 ~CgH,—CH=CH, (p) 2CgH,4~O0(CH,) 30-CgHg (P) 5




78 -CQHAF(p) - C6H4- CH3( P) 5 79 [err]

- CBH4- O( CH2) 2- C6H5 5 80 -CBHAF(p) [err]

5 81 -CBHAF(p) - C6H4- Q[ CH2) [err] O C6H5 5 82

-CoH err] d (p) -%MWHZQWHH (P 5 83 -C6H4d (p)
-C6F[err](3,6)Br2(2,5) 5 .84 - eB(p) C6H41 (p)

5 85 -Cerr]H4d (p) -C6H4 O(CI—|2)3 CB6H5( P) 5 86
-Cerr]Herr]d (m [err] 5 87 [err]
-Cerr]Herr] Brj_g) 88 C6H4|35_( - CoH4- (:N(@ordn.ng

5 89 - O6HA- OGHPo) - c6H4- O(CHZ)Z &H5(P)  Sto HkampleH4| OCH3
(0) -CoR3TZ (2, 3) 91 -CoF4-OCH errJ(o)

MRS SOOI EL TSR3 Aot = iayiS b (p%lc&,ﬁre?]p()p) SR
- C6H4- P f hi oph 5 95 - CBH3(OCB) R(3, 4
- C6H3C 2(3,21)) 103 =CeHy l&gicgé claﬂg guf%%r H7 (P34
[err]-Clerr]H7 | 104 -C6H4-CH—CH (my 97 éf}ﬁ) 2 (P) 5
~OBH3F-CH err] (3,5 08 mmcmm - CH3

4 99 - Hide 0BH= C2{ B, - Chi= H4- CH - 5 160

- OBHA- CH(::[carzzlp) 4 %6%2(()?822)2 c%gﬁcﬁas’) e ® 5 101

- C6H4- CHECH2 ()106  ~CGH,~CHBBFH, OLCH2) 3[ er riC4Hy+RuB)(pP)5 5

107
108
109
110
111
112
113
114

115

116
117
1182
1192
1209
121
122
123
124
125

126

~CgH 4 ~CH=CH,, (m)
~CgH,~CH=CH, (m)
~CGH;-CH=CH-CH3(m)
=CgH,~C=C~CH; (p)
~CgH,~CgHg (P)
~CgH,~CeHg (P)
-c6H4-c6H5(p)
~CgH,~OCH,~C¢H; (P)

~CgH,~S0,~CH; (p)
~CgH,~0-50,-CH; (p)
=CgH,~0-S0,~-C,Hg (P)
~CgH,~NH-50,~CH, (P)
~CgHy~C(CF4) ,~OH(p)
~CgH,4~C(CF3) 5~OH (m)
~CgHy~C(CF) ,~OH(m)
~CgH,~C(CF4) ,~OE (m)
~CgH,~C(CF3) ,0H (m)

~CgH,~0(CH,) 30-C¢Hg (p) 5
~CgH,~CH; (D) 5
g .
~CH, 4
~C,Hg 5
~CgH,~C1 (p) 5
-C¢H,Br(p) 5-
-CgHg 5
~CgH,C1, (3, 4) 5
~C,Hg 4
-CH, 4
-C,Hg 4
~CH, | 4
~CH, 5
~CH,~C,Hg 5
~CgH,4Cl(p) 5
~CgH5C1, (3, 4) 5
~CgHy=Cl,(2,5) 5
~CgH, ~OCH, (p) 5




- .28 -
R err]

-C'err] H4- CH=CH2( P)

[err]
5 105 [err]
-C6H4 - CH=CH2 (

ing No.

- C6H4- CH=CH2( m)
-C6H4- CH=CH[ err]

-C6H4-CH=CH-CH e
- C6H5

4 112 - C6H4-
-CoH4-CeH err] (p

-Cerr] H4- OCH2- CpH5

- C6H4- OCH2- CeH5(
- C6H4- SCH3( p)

-Cerr] H4- SO2- CH1
- C6H4- O SO2- CH3
- C6H4-"O- SQ2- C2HS
-Clerr]H [err]-NH

i "Cs%) -C5Fa) er o=

Ig'é(icer ﬁé‘%ﬁ[‘%ﬁfa %)OCH3) 2(3. 5C):H[ er r]

128D -C6H3(-C(CF3)2-OCH3)2(3 5)
128E -c633(—C(cr3)2-ocn3)2(3 5)
129% -c6H3(-o-soz-cn3)2(2 4)
129a —csnz(—o—soz-cn3)3(2,3,4)
129B ~CgH, (~0-50,-CcH,CL(P))3(2,3,4)
130 B-C;gH

131 Thiophen=~2-yl

132 Thiophen-2~yl

133 | Benzo[b]thiophen-2~yl

134 | ‘Benzothiazol-5-yl

135 Quinolin-3-yl

113
5 ~Ce¥a7N02 %)

- C6H4Br ( p) 5 115
%128A ‘Csﬁs{eFéCFbkg-OCH3)2(3,5) 5“CH516

- C6H3C 2(3, 4) 5 117
Bﬁﬁbs —CGH3éH§k@F5}2-OCH3)2(3 '5) -CGH%3?§?§€)

1203y, c1(p)

~C6H4-N02(0)

- B=C1oHy

~CgHy
—CH3

“C6H4Cl(p)

-C6H4*CH3(p)

"C6H4-CH3(p)
’C6H4-N02(m)
—CGH4“CH3(P)

~CgHy "CH3 (p)

. -C6H4-CH3(p)

accord
R err] to Exanpl e 102
-C6H4AC1 (p) 5 103 - C6H4- CH=CH2 (P)
5 104 - C6H4- CH=CH2(m) - C2H5
-CH=CH2(m - CeH4¢ CH3( p) 5 106
- CoHA- Cﬂferrl (p) 5, 107
Caliﬂ H4- H P 5 108
e eas orgz)eggmHngr]q Ler (1P g2
- - = B( P
T A e e e

—

Compounds No. 127, 128, 129 and 130 to

according to Example 5

135 are prepared

. Use twice the molar amount of sulfonyl chloride

since an OH or NH group was reacted simultaneously

in addition to the 2-hydroxypropane group

Use three times the molar amount of sulfonyl chlor-

ide since two OH groups were reacted simultaneously

in addition to the 2-hydroxypropane group.



121 - C6H4- C( CF3) 2- OH( p) - CH3 5 122

-C6H4- C(CF3) 2- OH(m - CHz2- C2HS 5 123
-C6H4- C(CF3) 2- OH(mM -Cerr]Aerr]d (p) 5 124
- C6H4- C(CF3) 2- OH( m) - C6H3d 2( 3, 4) 5 125 .
- C6H4- C( CF3) 20H( m -C6H3-d 2(2,5) - 30 - 5 126 -CéH err]-C
(CF3) 20H (m -C6H4-CCH err] (P) 5 ,
No. Prepaqutélqn] was carried out accordlﬁfger}:f G.W. 127

-CGH4 C(CF3)2-CH(mM  Astrologes et -{6H3Rr. (Bjer.CHheml) Soc. 99281977)

_ OBH4- O CF3) 2- OH( m) _ 06H4- NO2( p) 128A
- o6H3(-c(cF3) [err]- e N s, 5 - O3 1288
_CBH[ err] (- C{ CF3) 2- OCH3) 2( 3, 5) _C6 4-CH3 (p) 128C - 063 (-C
(CF3) 2-OCH3) 2( 3, 5y~ = n-Bdl_fr?lr](also in @@ﬁ@@%im@(‘ﬁi@&)mﬁ)Z (3,5)
" OBH4- NO2( 0) 128E - CGBH3 (-C (CF3) -2-OCH3) 2 (3, 5) [err]-Clerr]H?
129[err] -CBH3 (-O SO2-CH3) 2 (2, 4) [err] 129A - C6H2
(-O-S2-CH er5]) pe€pH, (2= Naphth-1-yl-CH err] 129B
- C6H2(- O so02- C6H4§Lé )1 )%%gphdj)_z_y@MCl (p) 130 " [err]
- C6H4- CH3( p) 1" Thi ophen-2-yl - C6H4- CH3( p)
132 Thi ophen- 2-yl [err] (m 133
Benzo[ b] t hi ophen- Re¥ting point of theCBbipdiindiz:(p) 128A = 60°C
1288B = 90°C
128C = 86°C
10 128D = 97°C
e ' 128E = 117°C
129a = 190°C
1298 = 160°C



134 Benzot hi azol - 5-yl

Qui nol i’n- 3-yl

129 and 130 to 135 are prepared
twi ce the nolar anount of sulfonyl

group was reacted sinultaneously 5
2- hydr oxypr opane group
sul fonyl chlor- Table 2

= Napht h- 1-yl
= 90[err]C

Aner .

b

128D = 97C 5 other Examples

129A = 190[err]C

Chem Soc. 99 (1977)

-CoH4-CH err] (p)
Conmpounds No. 127, 128,
according to Exanple 5 '
chl ori de since an OH or
"~ B0 addition to the
Use three tinmes the nol ar
i de since two OH groups were reacted
sinmul taneously  compoundd! A4hkl §BniLat MR raubydr oxypropane group.
- 30 - Preparation was“carried out according to GW .
Astrol oges et al., J.
Bu[err] = n-Butyl (also in the fRH[@R TF,Tab+es)R*]1,5
B-C[ err] H7 = Napht h-2-yl
conmpound: 128A = 60[err]C .
where R? is -CH, in Examples 136 and 1j2gend 86Ferim ¢hep
128E = 117[err]C
129B = 160[err]C

anount of

4400.
[err]-CJerr]H err]-
Mel ting point of the

No. R R3
136 1,3-CgH, ~CH,
137 1,3-CgH, -C,Hg
1138 1,3~CgH,y -CH,-C,Hg
139 1,3-C¢H, ~CH(CH3) 5
140 1,3-CgH, -[CH5]43-CHj
141 1,3=-CgHy ~C,yH,-0-CoHy
142 1,3~CgH, ~CH=CH,
143 1,4-CgHy -C,Hg
144 1,4-CgH, -CHy~C,Hg
145 1,4~CgH, -CH(CH,),
146 1,4-CgHy -{CHy]43-CHj
147 1,3-CgH, -CgHg
148 1,3-CgH, ~CgHy (CH3) 5 (3,4)
149 1,3-CcHy -CgH4Br(p)
150 1,3-CgH, -CgH,C1,(2,4)
151 - 1,3=-CgH, ~CgH,4Cl,(3,4)
152 1,3-CgHg -CgH,4~OBu" (p)
153 1,3-CgHy, -CgH,~NO, (m)
154 1,3-CgHy ~CgH4=NO, (p)
155 1,3~CgH, -CH,~C¢Hg
156 1,3-CgH, ~CH=CH-C.Hg
157 1,3-CgH, ~CgHy~0(CHy ) ,~CgHg (P)
158 1,3-CgH, ~CgHy=0(CH,) ;0-CHg (P)
159 1,3-CgH, ~CgHy =0 (CHy) 30~CgH5 (P)
160 1,3-CgH, B-CqoHy
161 1,3-CgH, ,4=C¢Hg~50,-thiophen-2-yl



-31- - Tabl e 2 Conpounds of the general fornula
Rlerr]-TCR err] (CF3)-O SO2- Rlerr] ]2, where Rlerr] is -CH3 in
Exanpl es 136 and 172 and -CF3 in the 5 ot her Exanpl es No.
[err] R3 136 1, 3-CoH4 - CH3 137
1, 3-CoH4 [err] 138 _ 3 1, [err] [err]
139 1,3-CJerr]H4 CH3) 2 240 1, 3-CoH4
-[ CH2] 3- CH3 4] T, 3 gm—w - C2H4-ﬁCZH5 142
1, 3- CeH4 C. . CHEOHR 143 1. 4-Clerr] - GO
144 1, 4- CoH4 -Clerr]-Clerr]Herr 145
1, 4- C6H4 162 - CH @19, 146 1, 4=CgRsr]H err]
-[CH2] 3-CH err] 163147 1 4- , 3- C6H4 - _csﬁﬁ¢p(§)] Herr] 148
[err] CG 2(3,4) 149 %
_ CBH4BY (P) 15864 14‘3"' lerr] R Sl R) 151
1, 3 -C6H err] 165 - COHAGIH], 4) 152 -Qﬂﬁ-w
-CoH4-OBU err] (p)| 166 153-cy.-1.3 CoH4 ~cH, -C6H4-NO2(m
154 1,3- CoH>® H3=ds L&f—{lﬁ NC2( p) 153 1, 3- C6H4
- CH2- CBHs 1596167  4CH35148-CeHj - g5 CcoH err] 157
1, 3-CoH4 168 -Oﬁ-lrd;t-f@l(,@l-lb)sn CGH[err] ( PYCgHy—CHPD) 1,
3- C6H4 5 CoHA- ( err]OC[err]J:& rd1 159
1, 3- C6HA 1657 &% 30(1 5 C6H5( p) giger (89
[err]-Cerr]Herr]]170  1#4€H3-1, 3'9,533 C6H4 6H4'°(CH2)2°'CGHS (p)
4- C6H5- SQ2-t hi opHeq7 23yl 4-cH;505-1,3-CgHy —CgH,—CH3 (D)
172 4,4'-CgH,~CgH, - .. =CH,4
~| 173 4 P) 4 ‘-CGH4-CGH4- . -'CH3
| 174 © 4,4'=CgH,~CgH,- -CH,-CyHg
175  4,4'-CgHu~CgH,- -CgH4CY(p)
176 4,4 '-CGH4—C5H4- "‘CGH4-0C2H5
177 4 ,4 '-CGH4-CGH4- "ﬁ"clon-]
{178 4,4'-CgH,~CgH,y~ Benzo[b]thiophen-2~yl
179 4,4'~CgH,~0-CcH,~ —CHj
180  4,4'-CgH ~0-CgH,~ ~CgH,—CH (p)
181 3,3'~CgH,-C(CH3) ;~CgHy~ -CH5
184 3,3"-CgHy=S0,-CgH,~ ~CgHy—~CH3 (P)
185 3,3'-CgH,~CO-CgH,~ - =CHq
187 3,3'=CgHy~C(CF4) ;—CgHy— ~CH, '
188 3,3'-CgHy~C (CF5) ;~CgHy~ -CgH,—CH5 (p)
* Prepared using three times the molar amount of

sulfonyl chloride since a phenolic hydroxy group had
to be esterified in additiom to the two aliphatic
hydroxyl groups.



32 - No.

- 162 1,4-Cerr]H4 [err] 163 1,
[err] [err] (p) 164 1, 4-CoH4
-CBH4- CH3(p) 165 1, 4- C6HA [err] 166
4- CH3- 1, 3- C6H3 ~CHerr] 167  4-CH3-1, 3- C6H3
~C2H5- 168 4- CH3- 1, 3- O6H3 _ 33 -OBH4-CH3 (P) 169
4- CH3- 1, 3- C6H3 -Ce6H4d (p) 170 4- CH3- 1, 3- C6H3
- CBH4- Q[ CH2) 20- @alBEps  171[err]  4- CH3SOB- 1, 3- C6H4 - C6H4- CH3( P)
172 4,4 -Terr]-CoH err -CH err 3r50.-0-8' 0 2 -
-CH3 174 4, °£‘995§§|ﬁ-é§kﬁl-‘e gencrel gml“&?z%zﬁf%’rr] & %‘5‘14??5&”1..
4,4' - C6H4- C6H4- in which R? is CEEYC (P) 176 4, 4" - C6H4- CoH4-
- C6H4- OC2H err] 177 4, 4" - C6H4- CoH4- -[err]-Cerr]Herr] -
178 4, 4" - Cokd~CBHA Berzof-bithiophermr=—2=y—179
4, 4' - CoH4- O (] ér KpkM- gl -CH3 180 n4 ,4' - C6HRD C6H4-
-0BH4-CH err] () 181 3 3'. CEHA-GLCH3)2—CoHe——EH— 182373
[err]-C6H err] -Cerr]Herr]d (p) 183 3, 3 -(err]Herr]
-so2-[err] 190CH err e H184 3, 3 [errq - =CEgrr] (p) 185 -
[err] - |-CRerr] g8 3,3 -CBHA-CQ OBHA- .~ [err] (p)| 187
3,3 -Cerr] 4-Ca®A3) 2- Co+RgH,~CRHP) 188 2 3' - CBFEEZ (CF3) 2-Cerf] H4
-C6H4-CH3 (p) | 189 3, 3' - CBHA- O(CF3)2- C6HA- - CBRK- X CH2) [err] - OO6H5
(p) Prepared (9% t hr eBCelae®CHHol ar andunt of -~ 2 sul fonyl chl bride
since a phenol ifc hydroxy grgqu @gd : to be, esterifpeg Ln addition jo the
two aliphatic |2193 hydroX Bﬂg$ s. 25 376 - 33
) 194 . ~CgH,F(P) - 2 ~C4Hg~

1956 ) "CGHS 2 1'3-c6H4—

197 ~CgH4~CH (CH;) 5 (P) 2 1,3-CgHy~

198 ~CgH; (CH3) 5 (2,4) 2 1,3=CgHg~

199 -C¢H,F(p) 2 1,3-Cgliy-

200 -CgH,CL(P) 2 1,3-Cgliy-

201 ~CgH,—CgHs (P) 2 1,3-Cgly~

202 ~C¢Hg 2 2,4,6-(CHq)3~1,3-CgH-

203 ~CgH,C1 (m) 2 2,4,6-(CH3)3~1,3-CgH~

204 —CeHg 2 1¢5-CqoHg~*

205 ~CgH,~CHj (P) 2 1,5-CyoHe*

206 ~CgHg 2 2,6-Cy0He"

207 ~CgH,~CHj3 (P) 2 2,6-CyoHe-

207A ~CH, 3 1,3,5-Cglg***

207B -CH,-C,Hg -3 1,3,5-CgHg***

207¢C -CgH,C1(p) 3 1,3,5-Cglg*x*

207D B-CqoH7 .3 103 ,5-Cglg¥*>




Tabl e 3 Conpounds of the general formula R3-[SO2- OC(CF[err])

(Rlerr])-Rerr] in which R2 is -CF3 No. n
R3" 190 [err] 2 -CHZ- 191

-C6H4-[err] (P) 2 -CHerr]- 192 - C6H4- OCH3 (0)

2 193. -Clerr]Herr] F(p) 2 -Cerr]Herr]- 194
C[err]H[err]F (p) 2 '[%ﬁr] 195 [err]

[err] 196 -C6H4- CH3 (p) 2 197 - C6H4- CH
(CHB)[err](p) 2 1, 3:-[err] 108 - CcOH3(CH3)2( 2 4) 2
1,3-CoHerr]- 1p9 [EH]Rl n 2 1 [eH] 200
- C6H4CL( p) No. 2 1.3-C6HA- 201 _CRHA-Cerr 1 HR (P)

2 1, 3-C6H4} 202 - C6H5 2 [err] 203
-C6HACL(mM 08 - ,456 (CH3)3 1,3-C6H 204 1,3, -;[-Q-r JHS'**

2 L&CMH?W&T] § -%H1GBW)

1,5-Cerr]H6-* PBGGe -Cﬁgﬁk-cn3(p) 3 2 i, 3é?*DfaHyH¥FH[err]-
207 - er r | Het—eHer+1—p) : 2 26 CerriHferri=

207A - CH3 3 [err] 207B - CH2- C2H5

3 1,3, 5- O8H3** %, 5207@, = Ndgtithalene-1,5-diyl 3 1,3, 5-O6H3***

b 1,3,7-CyHs = Naphthalene-1,3,7-triyl

L2 24

Benzene-1,3,5-triyl

The Examples described below are merely a selection from
5 the inventive concept:” The latter is therefore not
intended to be restricted to the Examples. '

Example 1:
A coating solution was prepared from

6.86 parts by weight of a poly(4-hydroxystyrene) having
10 an average molecular weight (M;) of
' 18,800 g/mol,
2.94 parts by weight of a poly-N,O-acetal obtained from
' benzaldehyde and 2-hydroxyethyl n-
. propylcarbamate (M, = 8,700 g/mol),
15 0.2 part by weight of 2,2,2-trifluoro-1-trifluoro-
' methyl-1-(3-vinylphenyl)-ethyl 4-
chlorobenzenesulfonate (c¢cf. Prep-
aration Example 5) and
40 parts by weight of propylene glycol monomethyl
20 ' ether acetate.

The solution was filtered through a filter ha%ing a pore
diameter of 0.2 pm and applied to a silicon wafer treated
with an adhesion promoter (hexamethyldisilazane), by
spin-coating, so that a layer thickness of 1.04 um was

25 obtained after drying at 120°C for 1 minute on a
hotplate.

The positive-working recording material was exposed



207D [err]-Cerr]H7 | 3 1,3,5-Cerr] H3***
R3

- 34 -7 No. Rl err] n 208
-CferrlHerr] 3 1,3, 7-Cerr]Herr] 209

- C6H4- CH3( p) 3 1,,7-CJerr]Herr]***

1,5-Cerr]Herr] = Naphthal ene-1, 5-diyl 35 1,3, 7-Cerr]Herr] =
Napht hal ene-1, 3, 7-tri vyl Benzene- 1,3, 5-tri vyl The Exanpl es

descri bed bel ow ang, e e t: 0 t, The
latter is theref ore ﬁ%&%& ﬁn&@i éElE‘]e‘gﬁf&o ,%reﬂ rigstt?llléctdgg\i?gl%go%xgﬁpgﬂ

Exanmpl e 1: Awlﬁgrgwm%ﬁpwsanméﬁ 284 FFohaving anaeesrggr% by
wei ght of a poly(%—hwdb@xysty4emﬁhwhayia@té@ exposure, the mixture waén

aver age nol ecul ar f\(ygltght ﬂé@@ CL]QO %0°c for eco ds on 2 1 ne%]'%rS 800

g/ nol , 2.94 parts a po acet
benzaldehyde and 2 hydroxyethyl n-

propyl car bamatse ( Wher &Lcor&lﬂ@%&ﬂéﬁaﬂ wad théh 2adddéloged WaitBhta o.00 N
rzretz h)Z/I t rll Elguslr ﬁy: éfﬁrgl P%Osrémlon af tetramethylammonium hydroxide (TMAH).

chl or obenzenesul f 8diger (af deelygpment time of 60 seconds at 2}%i ohhe

%arml e 5) and uréelae&&S¥mma€&tﬂbteenoéomﬁ@@1f&%ﬁo@lteucol Thaogalmt%t hylj
t hr ough' afilter hadi h@eg ﬁﬁ?.(ét Yy ax?e%r%d%ced. Even i?hes Osnltjalllonstvz\:l%.sctuiteser ©

10 of the mask having a size of 350 nm or less were repro-
duced true to detail.

Example 2:
- A coating solution was prepared from

7.0 parts by weight of a copolymer of 2 parts of 3-
15 methyl-4-hydroxystyrene and 1 part
of 4-hydroxystyrene (M, = 14,000 g/
mol), having an OH number of
425 mg/qg,
3.0 parts by weight of a poly-N,0-acetal obtained from
20 1 part of benzaldehyde and 1 part
of 2-hydroxyethyl polycarbamate (M,
= 5,000),
0.25 part by weight of  2,2,2-trifluoro-l-p-tolyl-1-
trifluoromethylethyl 4-chloro-
25 benzenesulfonate (compound No. 49
in Table 1) and
40 parts by weight of propylene glycol monomethyl

ether acetate.

The solution was pretreated as described in Example 1 and
30 applied to the wafer. After drying, a layer having a
thickness of 1.02 pm remained.

The recording material was exposed imagewise under an
original to the UV radiation from a xenon/mercury vapor
lamp at 254 nm having an energy of 20 mJ/cm?. After



dianeter of 0.2 [err]mand applied to a silicon wafer treated with an

adhesi on pronoter (hexanethyl disilazane), by spi n-coating, so that a
| ayer thickness of 1.04 [err]mwas 25 obtained after drying at

120[err]JC for 1 minute on a hot pl @tﬁe; The positive-working
recording material was exposed - 35 -

i magewi se under ap original t.0 radi g, Frofiaa to ¥6PENESEIGUrY
vapor | anp at 254%%”%‘2{‘/?%@ éahne Té“ﬁ%ﬁ%//eotfadé §LE15:gﬂﬁﬂ/cnﬂ. 4 mnutes after
exposure, the ni xsaeeng@son a HapplREE- heated to 60[err]C for 60 seconds on
a hotpl ate. 5 The recording material was then devel oped with a-0.21 N

aqueous solution of tetranethyla ni_ym.hydr.oxi d - f§¢ .
devel opment tine 3&366%8%%}%% Rl eﬂfir?’f ,tt%'%'e .fev(e-g':gglr%dfv{ipédépg%%qkad
been conpl etel y r agoeweds THEH nadlation. hathdecegabdracthe mashr vaacectBien t he

smal | - structurses 1Q,,850L88 ABAK d2A¥kPEcBL? Baindoh diRdlod 899 waLe

r epr o- duced trge to detail. Exanpl e 2: A coating solution
was prepared from 7.0 parts by weight of a copolynmer of 2 parts of
3- 15 : Example 33 nethyl-4-hydroxystyrene and 1 part

having an O nunody et [odvdd 2018/ mxample 1, yas exposed undi®dn
wei ght of a pol yonigiasdt &0 dbeailVedafishion from angr‘fg’ excimer'lageri part
Ofl benzgl dePydeMar(QﬂB BA}thaving an energy of 9 mJ/cm? .Of{f)'}% Wdéﬁéﬁgtd@é b
pol ycar bamat e err . = 5, : art by
wei ght of 2, f—tf’hafil £8F &t piputgp pud then furt?‘e%‘ BéRled ana alv )‘?oﬂ?
trifluoronethyl et ed as déschibed-alX®ve. The resolution of thgexeepedimdonate

:(corrpound No. 49 paterial proved to be excelléft Tabhg Ralan@lope in the
- case of 350 nm structures was better than 87°.

Example 4:
15 A wafer coated as in Example 1 was exposed under an

original to the UV radiation from a KrF excimer laser
(248 nm} having an energy of 9 mJ/cm® (same dose as in
Example 3) and was stored for 60 minutes at room tempera-
ture before further heating. During the development, an
‘ 20 image which correspondéd to that of Example 3 was ob-
tained. Thus, the storage time between exposure and
further heating was not found to have any effect on the

exposure dose.

Example 5:
25 A coating solution was prepared from

7.5 parts by weight of a copolymer of styrene and 4-

hydroxystyrene (20/80) (Mg =
28,000),
3.1 parts by weight of piperonal bis(phenoxyethyl)-
30 acetal,.

0.45 part by weight of 2,2,2-trifluoro~1-p-tolyl-1-
trifluoromethylethyl 4-(2-phenoxy-
ethoxy)-benzenesulfonate (compound



40 parts by weight of propylene glycol nononethyl

et her acetate. The solution was pretreated as described in Exanple 1
and 30 applied to the wafer. After drying, a |ayer having a t hi ckness
of 1.02 [err]mrenai ned. The recording material was exposed i nmagew. se
under an .original to the UV radiation Trdm a xenon/ mercury vapor

| anp at 254 nm havi ng an energy of 20 {J‘J % fter

- 36 - + 4 nminutes, the mixture was fPurttefeated to 60[err]C for 60
seconds on a hot pl 3Peparts by Meighdcor ding prapeiend wgdycbbn dememepbylwi t h
a 0.27 N aqueous TMAH sol uti on. G\gghggad&tatt@e mask was exactly 5

repr oduced down to structures having a size of 300 nm Exanpl e 3:

A wafer coated as in Exanple 1 was exposed under an original to the W
radi ation from a Krheexeolaeiohawes pretﬁékﬁidﬂﬁhdh@ﬂamgdaaseﬂesgylbéd91n

T v rrahgg}ngied aslgréscr?{)}g“ ove tv‘?és e’ &H%;%Qfée

heat ed and devel op- fesolrtion o
recordi ng mat eBREET pragy edr ipingd ekeethentlVv W?éihﬁéllpnslféfm i Kgaon/

case of 350 nm strpetdaes V@épéafet&afn than 884 nm ha%éiagplﬁﬂenje'i ¥af er

coated as in Exanp S, eXpos under an gipal to the
radi ation froma K%E @Q\g’a I %lﬂbx“aﬂf%ng?ﬁy Yrther

ml/ cn? (sanme dose &asatad to E(‘mmﬂc& ) aecb%cstarbdtpbatﬁo m nut es at
room t enper a- ture before further heating. During the devel oprrent an
20 image which corresponded to that of Exanple 3. was ob- t aine

Thus, the stordge Fhfie I6cOREaRTeRBbSTIRL o the (devietonrsht g V\%s“hd'
,found to have any athesthsorMAM@oluti6X POSHrBct@b€s smaller than 500 nm in

size were reproduced true to detail. The contrast of the
- material was > 4.

Example 6:
15 A coating solution was prepared from

7.0 parts by &eight of a homopolymer of 3-methyl-4-
hydroxystyrene having an average
molecular weight of 17,000 and an
OH number of 385 mg/q,

20 3.0 parts by weight of a poly-N,0-acetal obtained from
1 part of benzaldehyde and 1 part
of 2-hydroxyethyl ' propylcarbamate

(M, = 3,500),
0.2 part by weight of 2,2,2-trifluoro-1-trifluoro-
25 methyl~-1~(4-vinylphenyl)-~ethyl

naphthalene-2-sulfonate (compound
No. 103 in Table 1) and

40 parts by weight of propylene glycol monomethyl
ether acetate.

30 After a standard pretreatment, the resulting 1.02 pum
thick film was exposed under an original to KrF excimer
laser radiation in a dose of 18 mJ/cm?2. After 5§ minutes,
the mixture was further heated to 6§0°C for 60 seconds on
a hotplate.



Exarrp.l e 5: 25 A coating solution was prepared from 7.5 parts by
wei ght ‘of a copol ymer of styrene and 4-

hydroxystyrene  (20/80)  (MA 28, 000), 3.1
parts by weight of piperonal bi s(pheno Q/et hyl ) -
acetal , : 0. 45 part by wei ght of 92-’tr|fluoro 1-p-tolyl-

trifluoronethylet 4- (2- phenoxy-
et hoxy) - benzenesuﬁ%&uﬁ%?? Ogﬁ&erlal was then developed with 0.27 N _ 37

- agueous TMAMOsoBdﬁldﬁui The m36kpwas sexaciley greprodofed

propyl ene gl ycol Mool EverfldiS8hcRaekat 8¢
The sol ution was L‘S:'I'setreg%éL d’nccggteeabg‘s’ed%)&mrplbed |r¥en Exanpl e 2. The

1.2 [err] mthick <5 4®0nwam @%ﬁesé@mﬁé@-‘@ﬁ sgue to @edédlan original to the W

radi ati on froma xenon/ mercury vapor |anp at 254 nm havi ng an energy
of 28 W/cnﬂ.Mnutes the m xture was further - heated to
70[err] C for 60 s hot pl at e. 10 The recording material was

then devel oped wi tthe) cifatling solatiewuScofiVEMasplet 6 ovas Sthangad do shahl er
than 500 nmin vﬁaf%}ix‘é@r elﬁﬂ’égl&e@hé 6;5’&?#% @eraébkalwﬁ EAYorhb-Of

t he mat eri al was A goatjn sol utf on was
prepared from estez. preparsd iy \Htﬂn&ﬁf‘saﬁmh FHokEpBey ﬁyl 4-
hydroxyst yrene hawdqy ®-#ieFageroxymethylnonan-1-ol was usec’ml ecul ar wei ght

of 17,000 and an
10 After the usual pretreatment, the mixture was dried at
110°C to give a film thickness of 1.06 um.

- The recording material was exposed imagewise under an

original to UV radiation from a xenon/mercury vapor lamp

_ at 254 nm having an energy of 11 mJ/cm?. After 5

15 minutes, the wafer was further heated to 65°C for 60
seconds on a hotplate.

Development was then effected with a 0.24 N agueous TMAH
solution. The material resolved the original details of
the mask down to structures -of 600 nm.

20 Example 8: .
A coating solution was prepared from

6.5 parts by weight of a copolymer of 1.5 parts of 3-
methyl-4-hydroxystyrene and 1 part
of 4-hydroxystyrene, having an

25 average molecular weight of 14,000
and an OH number of 410 mg/g,

3.5 parts by weight of a poly-N,O-acetal obtained from
1 part of benzaldehyde and 1 part
of 2-hydroxyethyl propyicarbamate,

30 0.3 part by weight  of 2,2,2-trifluoro-1-phenyl-1-
trifluoromethylethyl propane-
sulfonate (compound No. 32 in Table
1a) and



OH nunber of 385 ng/g, 20 3.0 parts by weight of a poly-NO acetal

obtai néd from 1 part of benzal dehyde and 1 part
of "2- hydr oxyet hyl propyl car banat e (Merr] =

3, 500), 0.2 part by weight of 2,2,2-trifluoro-1-triflwuoro- 25
met hyl - 1- (4- vi nyl phenyl ) - et hyl - 39 -

napht hal ene- 2-sul fonate (conpound No. 103 in

Table 1) and 404 papdrehpywwiedhht 0oFf ppogpylere oyl oomonetthyll
et her acetate. 30 After a standard prstreatnent, the resulting 1.02
[err]m thick filmwas exposed under- an orl o] na1a to KrF exciner

| aser radiation in a dose of 18 mlJ/cnferr]. After 5 m nutes, t he

i é%ure was leﬁrt herTmﬁa;,ﬁ%tt&nG%Srfiﬁé‘ﬁyd @gr g‘@r&lgfﬂ&eﬁ haeih@tlpire.

- - e recors mat was then dew ed, wit

aqueous TMAH sol ut |‘g+ﬁmer}% g ERa dceﬂy SPIQ‘ géescr?be I n
t he above Exanpbe. 3@/ errestqludtiiones b two salzi@@nnma\ﬁeré té?ﬁ‘éﬁﬂmfédﬂtrem to
detail. -5 Exanpl f'?] hesion B}%nm@y Kﬁeﬁﬂ\éﬁﬂﬁ%&ﬂsmﬁgﬁéﬁm en e sighaiged

i n such a way t | nst ead_ o O- acet al ol yort ho-

ester prepared by c%‘hc?@ﬁsgt £8R %fmltq"ﬁtﬁe?ﬂy%/ botehatsr n‘ht]é‘yeg tg gkness of

7, 7- bi s- hydr oxynet hyl 9mngh- D-.03 waswasashbtain2f. After the usual
pretreatnment, the m xture was dried at 110[err]Cto give a film

t hi ckness of 1.06 [err]m The recording naterial was exposed

i mgewi se under an The Be¢ording tmatarieddivas RRHESSH &Wﬁ&'ﬁrﬁﬁer"é’éﬁ? #apor

| anp at 2540 M oy > ONeradisdiochl flﬂ’ﬂﬁtcﬂ[ﬁéﬂdn/meréﬁi‘yrvépdﬁ lamp

hm;){‘g} es, the vafer posfd i Rho 88 S h2r8pl¥ ThCnbPin®? Afte?®S Wil 2

in the case of one wafer and after 60 minutes in the case
. of the second wafer, heating to 60°C was carried out for
60 seconds on a hotplate.

15 The exposed wafers were then developed with a 0.24 N
aqueous TMAH solution. The mask was exactly reproduced,
similarly to that described in the Example above. 1In
both cases, 350 nm structures were clearly resolved. The
change in the line width was only slight.

20 Example 9:
A coating solution was prepared from

6.5 parts by weight of a copolymer of 2 parts of 3-
methyl-4-hydroxystyrene and 1 part
of 4-hydroxystyrene, having an

25 + average molecular weight of 14,000,

3.5 parts by weight of a poly-N,O-acetal obtained from
1 part of benzaldehyde and 1 part
of 2-hydroxyethyl propylcarbamate,

0.4 part by weight of 2,2,2-trifluoro-1-trifluoro-

30 methyl-1-(3~vinylphenyl)-ethyl 4-
butoxybenzenesulfonate {compound
No. 106 in Table 1lA) and

40 parts by weight of propylene glycol monomethyl

ether acetate.



Devel opnent was then effected with a 0.24 N aqueous TNMAH solution. The

materi al resolved the original details of the mask down to structures
of "600 nm 20 Exanple 8: A coating solution was prepared from

6.5 parts by weight of a copolynmer of 1.5 parts of 3-

met hyl - 4- hydr oxystyrene and 1 part - 40 - of

4- hydr oxyst yr ene, having an 25 aver age nol ecul ar

wei ght of 14,000 The solution was filtered thyandn aOfihteddrating o PREE],

3.5 parts by wei ghy; anfked POFYoN20 @fehak ppaieay fEPMepin-coating at

1 part of benzal dehyde and_1 gart cq s N ng with an

2- hydr oxyet hyl prc}ﬁk}l’loc%eb’&f’rﬁf: ong, to hzee siligon wafaps trgp
2,2,2-trifluoro-1gdmesglon] promoter (hexamethyldisilazane)r. f |AfSresmsiayingt hyl

propane- 5 at 120°C for 1 minufd SPRLELHEAPOWdadEr SRidMhebAPbLE

1A) and ' . - 39 - 40 parts by

wei ght  of propyl-dfe+/gl §c8B pmorAsmObEpLned. et her
acet at e. The solution was filtered through a filter having a pore

dianmeter of 0.2 [err]lmand,.applied . by I N My A
revolutions, to tv@'esijf‘ia%%%dlvrv%? é?ag-’?trrl é‘gt gégw%gg%a Q_miiﬁgﬁ eS| gglggfqr%t er
(hexamet hyl di si | azarie)inalatoebVdradimFion frem a XoFeexpimesrlasen fAvdrgn a

hotplate, a layer fhilehegSrhge of £2cR915 o 02087 [der] Nh¥BEr 0D diintRes
The recording_material was exp%seg iga ew se% undeg3 an ?1]% 'Ou[t-i, i nal 2 uv
radiation fromfa xEhdhen&ass P vipSr 'T"gﬁp-wa er P 58Y A WRHHT aft &her gy
of 16 ml/cnR. Aftetasde nohutles second rwaifes caa:sleatfftegn‘ndmaﬁrémuama afnt &hes0
mnutes in the casg e or the! PR SELALMOLEL e PAld 79 L0uRRl ShFdfed'@ht

‘carried out for
for 60 seconds on a hotplate.

The exposed wafers were then developed with a 0.27 N
15 aqueous TMAH solution. In all three cases, the best

results were obtained at a constant exposure dose of

18 mJ/cm?: the flanks were vertical and the resolution

limit was 0.25 pm. In the case of the wafer stored for

120 minutes, a slightly more pronounced undercutting of
20 the structures was detectable.

Example 10:
‘0.3 part by weight of an ‘amine ("Tinuvin 440) was added
to the coating solution of Example 9. The procedure was
continued as described in Example 9, an exposure dose of
25 24 mJ/cm?2 being required for dimensionally accurate
reproduction of the mask. Once again, all wafers could
be developed in the same quality at this dose. Under-
cutting was not observed, even after 120 minutes.

Example 11:

30 The recording material of Example 9 was exposed imagewise
to electron radiation having an energy of 8.32 uC/cm?
(20 keV). The script was clearly recognizable after the

processing described in Example 9.



60 seconds on a hotpl ate. 15 The exposed wafers were then devel oped with

a 0.24 ‘N aqueous TMAH sol ution. The mask was exactly reproduced,
simlarly to that described in the Exanpl e above. In bot h cases, 350
nm structures were clearly resolved. The change in the line width was
only slight. 20 Exanmpl e 9: A coating solution was prepared from

6.5 parts by weight of a copolynmer of 2 ba"r]ts" of 3-

nmet hyl - 4- hydr oxystyrene and,1l part of
4-hydroxystyrene,E&aﬁggﬁugg'an 25 aver age nol ecul ar
wei ght of 14, 000, A coating palutidy wasi gheraxdd £1981 y- N, O- acet al obt ai ned
from 1 part of benzal dehyde and 1 part

of 2-hydroxyet hyl propyl carpanatg, 0.4 part, by wei ght of
2 2.2-trifl uoro- 15 igpagpo_gyg@elght of a gopolyrkler oq:h pyrocatechol

met hyl - 1- ( 3-vi nyl phenyl ) - et hyl 4- monomethacrylate and tert-butoxy-
but oxybenzenesqil fonate  (compound = oarhonyl  pyrocatechol hMeno@Enin
Tabl e 1A) and 40 parts by wei ght o? prozosyl ene glycol nononet hyl
et her acetate. acrylate (25 : 75)40 - The |
sol ution was filt ar.edgaktoughwaidht t efothayl oy taifduero-1-mHiarigtlen -otio. 2

[err]mand applied, by spin-coating at -30 tioRSe_ _
silicon wafers treated with an adﬁ&é’i%ﬁ%ﬁgg%%?%}?}f s Eﬁchﬁ]&?g
(hexanet hyl di si | azane). After dryi ng PenzgpedvbfanatieC (teppreupiiniee 8A)a
hotpl ate, a Ifgyer thickness of 1. Qggt/ - 0.03 [err] mwas obtained.

The recording materjal was_exposed i magew se under an i_nal

ori 0, UV
radi ation from a KPOFP&FESHBY FEIERE haBing PEOPY, ﬁngnerg&ycf’&ngé‘%&m\e}%ﬁ}ﬁ to
22 mi/cnR2. After 5 mnutes 10 i n t eecheasecefattehe first wafer, after 60
mnutes in the case of the second wafer and after 120 nminutes in the
- After a pretreatment was carried out similarly to
Example 1, a film having a thickness of 0.8 pm was
15 obtained by drying at 110°C for 1 minute.

The recording material was exposed to a dose of 11 mJ/cm?
according to Example 2, further heated to 100°C for 1
minute and immersed for 1 minute in a 0.3 N aqueous TMAH
developer. Exact reproduction of the original was

20 obtained, even structures smaller than 0.5 pm being
satisfactorily resolved.

Exémnle 13:

A coating solution was prepared from

6.86 parts by weight of a poly{4-hydroxystyrene) having
25 an average molecular weight (M,) of
18,800 g/mol,

2,94 parts by weight of a poly-N,0-acetal obtained from
benzaldehyde and 2-hydroxyethyl n-
propylcarbamate (M, = 8,700 g/mol},

30 0.2 part by weight of 1,3~-bis-(2,2,2-trifluoro-1-
methanésulfonyloxy-l-trifluoro—
methylethyl)-benzene (compound of

Preparation Example No. 6) and

m,
o=,



case of the third wafer, heating to 60[err]C was carried out for 60
seconds on a hotpl ate. The exposed wafers were then developed with a
0.27 N 15 aqueous TMAH sol uti on. In all three cases, the best

results were obtained at a constant exposurgpdose of 18 mli/cnferr]:
the flanks were vertical and the resol ution limt was 0.25 [err]m In
the case of the weferpaaitey & feight JR20 pidpitiRme a Glydl | ymoRdwethyl

pronounced undercutting of 20 the strq__turaLce edet ectabl e
Exanpl e 10: 0.3 part by wei ght of ¢ &It "affl n{élgfe'rr]Ti nuvi n 440) was added
to the coating solution of Exanple-9. The procedure was continued as

described in Exanpiige %olaa&l%paayrﬁﬂc&%dofchzéu?h% m/t%&ﬂhabﬁwga e red -

for dinmensionally _accurate roduct i agai n, all
waf ers coul d %’@”&F&Fﬁo‘bﬁdor% # Hiﬂ&leldt YatSPHscﬂﬁﬁbng BRd& -
cutting was nof obsklives ewefemftereatdd niwithes.an adhedbanpl prduote30

fadi ati on havi ng Sﬁﬁ%%]aé‘%y AR L PplE,) GROTDRY,) ARy S%ﬁ?é&ft"#e Sript

was clearly recogrf¥an &igpter ophe hotplageqcaska¥Ry dddeknpes ¢ 9.
- 41 - Exanplwasl Zbtained.coati ng sol uti on was prepared from 9.6
parts by weight of a copolynmer of pyrocatechol

nononet hacryl ate and tert-butoxy- 5 car bonyl

pyr ocat echol norffret fpositive-working recording matmmjiladt ewdf5 exptied
0.5 part by “@bghtlma%§w£§e2 3n&éif|aﬂorékihﬂﬂa&0|ﬁg %Vtriadlatlon from a

fl uor onet hyl et-hyl | oro-
benzenesul fonat e ( WCHGY gapoxglamp at 254 nm having an &hergy of
8.6. mJ/cm?. 4 minutes after the exposure, the mixture

- was further heated to 60°C for 60 seconds on a hotplate.

The recording material was then developed with a 0.21 N

15 aqueous TMAH solution. After 60 seconds at 21°C, the
irradiated parts had been completely removed. The mask
was exactly reproduced in the positive image obtained.
Even the small structures of the mask having a size of
350 nm or less were reproduced true to detail.

20 Example 14¢
A coating solution was prepared from

8.0 parts by weight of a copolymer of 3-methyl-4-
hydroxystyrene/4-hydroxystyrene
(molar ratio 75 : 25), having a
25 mean softening point of > 150°C and
an average molecular weight of
28,000,
2.0 parts by weight of hexa-N-methoxymethylmelamine and
0.5 part by weight of l,4-bis~-(2,2,2-trifluoro-1-
30 methanesulfonyloxy-l-trifluoro-
methyl?thyl)—benzene (compound of
Preparation Example No. 8) in
42 parts by weight of propylene glycol monomethyl

ether acetate.



40 parts by weight of propylene glycol nononethyl

et her acetate. . After a pretreatnent was carried out simlarly to
Exanple 1, a filmhaving a thickness of 0.8 [err]mwas 15 obtai ned by
drying at 110[err]C for 1 mnute. Jhg recording material was exposed
to a dose of 11 mi/cnferr] according to Exanple 2, further heated to
100[err] C 1(‘1 or I1 The HiKtheecaRE@s rpfgtsedté@raa aiﬁautﬁoém n OERapBs|UBPUS
TMAH evel oper. . ct _ reproductigp. i gipa 0

obtai ned, even stPRG ﬁgégosr?aﬂag?rt ﬁﬁ‘t% ggﬁgée#]rfnl%‘e)# ng&l b #ieed o
satisfactorily resdiveed. £film thickoesgl e£18:01 um. A coating sol ution was
prepared from 6.86 parts by weight of a pol y(4-hydroxystyrene)

havi ng 25 n average | ecul ar weight ([err]), of

18, 800 g/ nol , EXPO§HTfa RS b";}f%é?itﬁﬂt t@&%%ow‘&?ﬁ%é’& a?r%%’r’éﬁ%eﬁ"f rom
benzal dehyde a@hd Zakjdtdmyefhym Z1-xenon/mercury vapor lamp (254 nm) in a

propylcarbarmie (MBElbs £.7/%d/8hd"! Jrne®Rixedhd AL EnbY NELEY o P20°c
1,3-bis-(2,2,2-trifluoro-1-

net hanesul f onyl oxy¥or- 2r pingkgs-on a hotplate. :

met hyl et hyl ) - benzene (conpound of Preparation
Exanpl e No. 6) an . . . o - 40
parts by wei ght q‘(k)lf3 m[l)’r:%‘bli &fe lﬁﬁ“?/](::soerd fr%p%r%t%uﬁe inoa 61227 N aqueous

et her acetate. TMAH gpuelopeni evemayety| fredinennnsgd detpilerofiatheg a

pore di anet ebr@fifa? AR GaBREESd 1hHe BBLALLPAtinkd @bRaiRed Shad CON
wafer treated w.th adhesi on anet hyl di si |l azane),

ool Y
so that, after dr ﬁﬁsgiu'i"??ﬁ P topg_gg‘?‘b@&fsmoﬁuééggn"%"hotpI ate, a |layer

‘thickness of 1.06 [err]m was ‘obt ai ned.

- Example 15:
A coating solution was prepared from

7.0 parts by weight of the copolymer described in
15 E Example 1,
3.0 parts by weight of the poly-N,O-acetal described in
Example 1,
0.4 part by weight of 1,3-bis-(2,2,2-trifluoro-1-
.- methanesulfonyloxy-l-trifluoro-
20 ‘ methylethyl)—benzene according to
) Preparation Example 6 as a photo-
sensitive acid generator producing
methanesulfonic acid and
40 parts by weight of propylene glycol monomethyl
25 ether acetate.

Comparative Examples 16 to 21:

Coating solutions were prepared according to Example 15,
the photosensitive acid generator being replacéa in said
solutions as follows:

30 16: 2,6-Dinitrobenzyl methanesulfonate
17: Benzoin‘methanesulfonaten
18: Pyrogallol trismethanesulfonate
19: N-Methanesulfonyloxysuccinimide

b



The positive-working recording nmaterial was exposed 10 inmagew se under an
original to W radiation froma xenon/ mercury vapor |anp at 254 um
havi ng an energy of 8.6. mi/cnerr]. 4 mnutes after the exposure,
the m xture was further heated to 60[err]C for 60 seconds on a

hot pl at é. The recording material was 4¢hen devel oped with a 0.21 N'15

aqueous TMAH sol utjon.. After 3 e t rgadi ated
parts had been comfeteme %?&\?B&§°ﬁ¥£ ab‘kme%{" iv\é\s%heng&ﬁynr e%ro%ced in
the positive i mage obtaiMegthanesulfénphothe-priblydprerang es of the mask

havi ng a size of 350 =nm or |ess were reproduced true to detail. 20
Exanpl e 14: A coat | n? sol ution vvas re ar ed frlom15 nd 8C0m azlal[&ts.lv%y
wei ght of a potg neplubionsy. aeeeRd to' Example a ©

hydr oxystyrene/ 4 hesekinpesd Yireete 21 were flltered and were eathoipplied by 75 :
25), having a 35 spin-coating to two wafgf’g'.l ac qtg}' Bgyﬁﬁ?nﬁtoilycl5%r] c

and aver a

28, 000, 2.0 ptayer b‘;hzwéqn@ms ipfa @%ﬁnﬁﬁﬁo%y%‘fﬁyl%ﬁamﬂne and
0.5 part by weight of 1,4-bis-(2,2,2-trifluoro-1- 30

met hanesul f onyl oxy i fl uor

met hyl et hyl ) - benze {é iat%ﬂce of the films for radlatn.lgn hz?rvé'tnlgor?

Exanple No. 8) in wavelelragtparqfszw wei tpareasefl iprighy |sasmengpytd|< 16 <
mononet hyl b 20.< 21 <15 = 18 = aighes ﬁceéx@tye the films of Compara-
- 43 - Temxture was prtre f escr in Exa
applied to a wAf erthAe BRI flﬁf‘é s]%?’Idof“’ml‘a‘ HEF6® %?an%#&rencyfi I m
t hi ckness of 1.01 $bmijaw to.that BfpBEsamplevds.effected through a negative
original to 5 radiation froma xenon/mercury vapor |lamp (254 nn) in a
: The retording materials were exposed imagewise under an
original to UV radiation from a xenon/mercury vapor lamp
at 254 nm. The exposure dose required for reproduction
15 was from 5.5 mJ/cm? to 75 mJ/cm® (5.5 mJ/cm? = 15 = 19 <
18 < 20 < 16 < 17 << 21 = 75 mJ/cm?). After 5 minutes
for one of the wafers in each case and after 60 minutes
for the second wafer, further heating to 60°C was carried

out for 60 seconds on a hotplate.

20 The exposed wafers were then developed with a 0.27 N
aqueous TMAH solution. In the case ‘of the materials
stored for 5 minutes, the mask:was reproduced down to
400 nm by all materials. Structures of < 400 nm were
resolved by the recording materials of Examples 15 , 18,

25 19 and 21. In the case of the wafers exposed to the same
dose and stored for 60 minutes, reproductions in the
region of 450 nm could be obtained only with the record-
ing materials of Examples 15 and 18; in all others, the
structures of this size had been completely eliminated.

30 Structures in the region of 350 nm or less were repro-
duced only by the recording material of Example 15, but
with a clearly detectable uyndercut. These results show
that the latent image of the recording materials is
considerably stabilized when the mixture according to the

35 invention is used and a constancy of exposure dose



dose of 4.2 m)/cnR2. The m xture was then heated to 120[err]C for 2

m nutes on a hotpl ate. The m xture was inmmersed for 1 mnute in a

0. 27 N aqueous TMAH devel oper, even very fine unexposed details of the
10 original being renoved. The negative inmage obtai ned had a .
resol ution .down to structures of 0.35 pm=~ 45 - Exanple 15: A coating
sol ution was prepared from 7.0 parts by weight of the copolyner
described in 15 independent of the storEganpiime] is enswreyl parly Wjthei ght

of the poly-N O ag¢gtab flgeefifed, i "the result obtained with the Eia®hkEsl,

gé?hgﬁ;gquoﬁiiggégﬁggéigguipg}gégﬁ.%é%tgéérégéugéoiéither improved if

met hyl et hyl ) - benzbasicaeddilingsi ofor example amines, are addd¥d epartbéon

Exanple 6 as & phghQ+ure (cf. Example 10). sensitive acid generator

pr oduci ng net%anesulfonic acid and 40 parts
by wei ght of propylene glycol nononethyl 25

et her acetate. Examplenpzy ati ve Exanples 16 to 21: Coati ng sol utions

were prepared accqQrding.t le 15 t he .phot osensitive acid
generator being r pfg%gﬁn$n£%§§€}°n Wassgf%ﬁﬁﬁfgsfggmfolIoms: 30 16:
2,6-Dinitrobenzyl nethanesul fonate 17: Benzoi n netthanesul fonate

18: Pyrogal l ol trigsoephppessy haname of 49 copolymer of 3-methyl-4-
N- Met hanesul f onyl oxysucci ni m de . A-hvd . - 44
20: 1- Met hanesul f onyl oxy- 4- net hyl - 6- ph&AFPEYFEYTEAGt ~bydsgxystyrene

2- Met hanesul fldnyl-oxy- 2- p-t ol yl propane (molar ratio 75 : 25), having a
mean softening point > 150°C and an

: average molecular weight of 28,000,

- 2.0 parts by weight of hexa-N-methoxymethylmelamine and

0.5 part by weight of 2,2,2-trifluoro~-1-phenyl-1~

15 trifluoromethylethyl 5-chloro-
thiophene-2-sulfonate (compound No.
42) in

42 parts by weight of propylene glycol monomethyl
ether acetate.

20 The mixture was pretreated as described in Example 1,
applied to a wafer and dried at 110°C for 1 minute to
give a film thickness of 1.03 pm.

Exposure was effected through a negative original to
radiation from a xenon/mercury vapor lamp (254 nm) in a

25 dose of 3.8 mJ/cm2. The mixture was then heated to 120°C
for 2 minutes on a hotplate.

The mixture was immersed for 1 minute in a 0.27 N aqueous

TMAH developer, even very fine unexposed details of the

original being removed. The negative image obtained had
30 a resolution down to structures of 0.35 pm.



The sol utions according to Exanple 15 and Conparative Exanples 16 to 21
were filtered and were each applied by 5 spin-coating to two wafers.
After drying at 110[err]C, the | ayer thickness in all cases was 1.0 +/-
0.04 [err]lm The transmittance of the filns for radiation having a
wavel ength of 248 nmincreased in the sequede~17 < 16 < 20 < 21 < 15 =
18 = 19, i.e. onl yE'g{;%niiGI%.of Conpara- 10 tive Exanples 18 and 19 had an
advant ageous transparency “ simlar to that of Exanple 15. The
recordi ng materi al & weatingpocskutiomyeni prepanter faom original to W
radi ati on froma xenon/ nercury vapor |anp at 254 nm The exposure dose
required for reproduction 15 was from5.5 /cnm2 to 75 ml/c 5,5 m/cn2
= 15 = 19 < 18 -2 PprLs 1ly vepghb . of ég%%ﬁl’eﬁﬁ%ﬂ ])°.f/ Agtgg‘gtéﬂﬁﬁm es
for one of the wafers in each case andhgpdietysdreneyt dmving d4rwr atbeagecond
waf er, further gheating to 60[err]C wasmg?#dl% wef.gh@.“&fff’{],m seconds on a
en ped wth a

hot pl at e. 20 The exposed wafers were eve d. 27 N
aqueous TMAH sol ut Ref. Party bhevedadé opft he dnhf chismathoxymethyldiphenys
m nutes, the nmask was reproduced down gfher andd00 nm by all material s.

Beampl 65 15, 15, 28-5 BOChA eI HE cabs BTOLEe GRNENe ap0eBatTE t he

same dose and stored for 60 m nut &dyoredrdaafiizonemetrhitledhyl 4-(2gi on
of 450 nm coulyg be obtained only with LhenyeePbfoxy)-bddWe ABL QN IFAInS
Exanmples 15 and 18; in all others, the structures pof this size had
been conpletely elimnated. 30 Struct (FFPURY H@‘ré@?oﬁ‘pf 350 nmor |ess
were repro- ddzepants ybbywetilghtr ecof di pgopplenea al gbycdX anpbroiéthiput
with a clearly detectable undercut. Thgsg results show that the |atent
i mage of the recording materials is consi derably stabilized when the

m xture according to the 35 invention 1is used and a constancy of exposure
dose The mixture was pretreated #b described in Example 1,

15 applied to a wafer and dried at 110°C for 1 minute to
give a film thickness of 0.98 um.

Exposure was effected through a negative original to

radiation from a xenon/mercury vapor lamp (254 nm) in a

dose of 7.6 mJ/cm?2. The mixture was then heated to 115°C
20 for 2 minutes on a hotplate.

The mixture was imme;seé for 1 minute in a 0.27 N aqueous
TMAH developer, even very'fiﬁe unexposéd details of the
original being removed. The negative image'obtained had
a resolution down to structures of 0.45 pm.

25 Examples 24 to 72:

Coating solutions were prepared analogously to Example 1

(tonality +) or Example 22 (tonality -), the sulfonic
acid esters stated in the Table below being used in the
same amount by weight. Processing was effected as stated
30 in the Examples. The sensitivity and resolution of small
lines (not optimized) are stated below. The Examples are
intended to show that highly sensitive recording materi-
als can be produced virtually with all compounds accord-
ing to the invention, of the formulae I and/or II, and




i ndependent of the storage tine is ensured only with these material s.

The result obtained with the m xtures according to the invention can
be further inproved if basi c additives, for exanple am nes, are added
tothe 5 mxture (cf. Exanple 10). Exanpl e 22: A coating
sol ution was prepared from 8.0 partsspy. weight of a copolynmer of
3- et hyl - 4- . hydr oxystyrene/ 4- hydr oxystyrene 10
(molar ratio 75 : {3k, Ba¥kPOidity is determined mainly by thBB@¥edifidec8ENg
point > 150[err] C and an aver age nol ecul ar wei ght
of 28, 000, 2 ¥y aft SFpVR RSt 9T BP *hexa- N- met hoxymet hyl nel ami ne and
0.5 part by weight of 2,2 2-trifluoro-1-phenyl-1- 15
trifluoronethyl et - ro- 13 Sensitivit Resolutio
t hi ophene- 2-sul f n%uét'e goﬁ%%ﬁd I\Ioctfona1 1ty ensitIvIEY es42) I nn
42 parts by weight - of NRopylene glycol nofHSERY (pm)
et her acetate. he— - nas—pt-eteat-et—as—deser f a 1,
applied to a wafer and dried at 110[err]C for 1 mnute to give a fiIm
t hi‘ckness of 1.03 J4err]m 18 Exposdre was ef3Zcted throdgh-4& negatiye
original to radi ation froma xenon/ nercury vapor |lanp (254 nm in & 25
dose of 3.8 ml/c®5 The mPRture was tHen heated®4 o0 120[err]C0-4 for P
m nut es on_a hot pl at e. The m xture was imersed for 1 mnute in &
0.27 N aqueous | 26 TMAH dé®el oper, evdn very fi4® unexposed Betails of [the
original being rénpved. The negative inmage obtained had 30 _a,resol utiop
down to structure?%of 0. 35§ferr] m 1& <%.% -
46 - Exanpl g ¢23: 39 + 22 < 0.4

29 40 +. 16 < 0.4

30 45 + 28 < 0,4

31 46 + 35 0.4

32 49 + 17 < 0.4

33 52 + © 14 < 0,4

34 55 + 12 < 0.4

35 61 " + . 45 0.4

36 64 + 38 < 0.4

37 68 + 32 . < 0.4

38 79 . + ' 29 - < 0.4

39 83 - 14 < 0.4

40 94 - 21 ' 0.4

41 98 + 8,2 < 0.4

42 101 o 11 < 0.4

43 103 ' + 12 < 0.4

44 104 + 7,5 < 0.4




A coating solution was prepared from 7.5 parts by weight of a

honmopol‘ynmer of 3-net hyl - 4- hydr oxyst yr ene,
havi ng an average 5 - . nol ecul ar wei ght of 14, 000,
2.5 parts by weight of 4, 4" - bi snet hoxynet hyl di phenyl .

et her and - 0.5 part by wei ght of = #f{ 4 chl orophenyl)-2,2 2-tri-

fluoro-I-trifl orometnhyrethyl 4-(3- 10 e .
phenyl pr opoxy) -b&®zenE8upPPBRGt ¢ Tonality Sensitivity  (Resolutdenng. ss)
in 42 partis by weiglg. of propylene Jim&/em?)nononet tumk)

et her. The m xture was pretreated as described in Fxanple 1. 1
applied to a er and dried at 110[err]C for 1 mnute to give ajfilm
thi ckness of 0.9§ [err]m 0 Expogure was gpfected thwoggh a negati ve
original to ?adlatldhtﬁronla xenon/ mercury vapor lanp (254 nm i a
dose of 7.6 mj/ HF. The nipgture was then heated7to 115[erx] G.20 for |2

p

m nutes on a ho ate. The m xture was imersed for 1 mnute i a
0.27 N aqueous | 47 TMAH xhevel oper, even very fPp8 unexpose@-details gf the
ori ginal being yenoved.. The negative inmage obtained had a resol gtion
down to structufes of 0.4B2§errJm $£5 Exanpl 85224 to 7% -4  Coati|ng
sol utions were prepared anal ogously to Exanple_1 (tonali&y +) or
Exanpl e 22 (tonpKPty -), X3fe sul fonict _aci dBesters stat@d% n the Table
bel ow bei ng usefd _in the sane_anoynt by wepght. Processigng was effiected
o) A ? =220,
as stated 30 ROt he -Exakift es. The Sensitivify and resol ution of smgll
| i nes (not optingied) afeiféaled bel oy. . The Exagples are < o.4intended to
show t hat hi ghly~Sensitivé . recording materi- . al s can be produced
virtually with akb conpouyyls accord- + ing L0 the inventitod, of the
formulae | and/pr I, and
- 53 149 + 6 . < 0.4
54 151 + < 6 ' < 0.4
55 156 + 8 < 0.4
56 158 + 11 < 0.4
57 158 - 9 < 0.4
58 . 160 + i 12 < 0.4
59 166 . + 8 < 0.4
60 169 + - 4,5 < 0,4
61- 173 .+ 11 < 0.4
62 179 + - 9 < 0.4
63 183 -+ 7 < 0.4
64 183 - 6 < 0,4
65 187 + 7 < 0,4
66 187 - 6 < 0.4
67 189 + 12 < 0.4
68 193 + 22 0.4




- 47 - their sensitivity is determined mainly by the presence of the

-CLCF3YR—0-SC2 gr oup. No. Conpound Tonal ity Sensitivity
Resol uti on No. (mi/cnferr]) ([err]m
24 18 + 32 < 0.4 25 23
+ 22 0.4 26 28 + 25
< 0.4 27 34 - -169 - < 0,4 28 39
+ 22 < 0.4 29 40 —— 16
< 0.4 30 A% . Compound + Tonality 28 Sensitivikyp 4 Rggolution g
+ 35 NOQ' 4 32 49 (mJ/cmZ) + (p,m) .17
< 0,4 33 52 + 14 < 0,4 34 55
+ .12 —4—35 6% ¥ 15
0.4 36 64 + 38 < 0.4 33 68
+ 32 |69 <1964 38 + 79 19 ¢ <044 59
< 0.4 39 83 - 14 < 0, 4 94
- 21 |70 1964 41 -~ 98 B ; ot 8, 2
< 0.4 42 + 11 < 0.4 043 103
; o |72 <% * 19
72 207 + 17 0.4
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. 7.5 < 0.4 | :m
SenS|t|VIty o8
(md/crierr]) ([err]
<0.4 4

t g . Jlllllﬂ m,ﬂ lllﬂ III!!HI"I
< 0.4 49 130

Nt P2%ent Claims (. 4 51
<04 52 142 * 10
151

RQdégﬁio%%§ensitivisgpositive—woriigg4orS%eggtiVe-
working mixture compfising < 0.4 57 158
< 0.4 58 160 + 12

<.,0.4 .60
ay g qpmgggnd formiqg a strong ac;d on lrradfftlon}69

b) either, for a positive-working mixture, a com-
pound having at least one acid-cleavable C-~0-C orx
C-0-Si bond or, for a negative-working mixture,
a cﬁmpound.having at least two acid-crosslinkable
groups and '

c} a binder which is insoluble in watexr but soluble
or at least swellable in aqueous alkaline
solutions, ' . '

wherein the compound a) is a sulfonic acid ester of
the formula

[R*-CR?(CF,)-0-S0,~],R® " (I) or
R}[-CR?(CF,) -0-S0,-R*1, (II)

in which

R? in the compounds of the formula I is a mono-
nuclear or polynuclear unfused or fused (C¢-
C,)aryl or (C,~C,;)heteroaryl radical containing '
oxygen, sulfur or nitrogen as a heteroatom and,
in the compounds of the formula II, a divalent
or trivalent radical of a mononuclear or
polynuclear unfused or fused (C¢~C,,)aromatic or
(C,~C,,)heteroaromatic containing oxygen, sulfur
or nitrogen as a heterocatom or a divalent
radical of the formula -C.H,~X-C.H,-, in which X
is an oxygen atom, a carbonyl or sulfonyl group
or a group CR'R®, in which R’ and R® are
identical or different and are a methyl or
trifluoromethyl radical, .

R? is a hydrogen atom or a methyl, trifluoromethyl

or cyano radical,



62
+

s

179
7

< 0,4 65

< 0.4 68

- 49 -

No.
19
202
17

6

No. Conpound

<0,4 70

+

10

15

20

25

30

35

LT AT

193

0,4

7 <0,4 66 187

< 0.4 67 189 + 12
+ 22 51 - 0.4
Tonal ity Sensitivity Resol ution
K*mJ/ diPthe compodrdd flfnthe £6fmula I wifGe n = 1

an219§.n the< c&mgoﬁ:}c%s of th%g.Formula. II s
straight-chain or branched, urmsphsiitotgdner
substituted (C,-C,;)alkyl radical, a (C;~Cy)~
cycloalkyl radical, a (C,-C¢)alkenyl radical,

19

an unsubstituted or substituted (C,-C,)aryl or
(C,~C;,)heteroaryl radical containing oxygen,
sulfur or nitrogen as a heteroatom or a (C,-
C,s)aralkyl radical and,

in the compounds of the formula I where n = 2
or 3, a divalent or triwalent radical of a
straight-chain or branched, unsubstituted or

substituted (C,-C,i)alkane or cycloalkane, of a.

mononitclear or polynuclear (C¢-C,,)aromatic or
of a (C,~C,,)hetercaromatic containing oxygen,
sulfur or nitrogen as a heteroatom,
" and
n is. an in'teger from 1 to 3 and
bl is 2 or 3.

The radiation-sensitive mixture as claimed in claim
1, wherein R! is a phenyl, naphthyl, thiophen-2-yl,
thiophen-3~y1, benzo[b]thiophen-—Z-—yl or benzo[b]-

thiophen-3-yl or a phenyl radical to which a five- .

membered or six-membéred ring having 1 to 3 hetero-
atoms, such as oxygen, nitrogen or sulfur, is fused,
preferably a chromanyl, chromenyl, thiochroma'nyl,
isochromanyl or isothiochromanyl, indblinyl . benzo-
thiazolyl, gquinolyl, 1,2,3,4-tetrahydroguinolyl ox
isoquinolyl radical.

The radiation-sensitive mixture as claimed in claim
1 or 2, wherein the radical R! is substituted by one
to three identical or different substituents, such
as fluorine, chlorine or bromine atoms, (C,-C.)alkyl,
(C,~C¢)alkenyl, (C,~C,)alkynyl, (C,-C;)alkoxy, (C¢—
Cplaryl, (C¢-Cy)aryloxy, (C,-Cy)aralkyl, (C,;=Cy)-
aryloxyalkyl, {C,-C,;)aryloxyalkoxy, (C,~-C¢)alkylthio,
(C¢-C,starylthio, (C,~C,)dialkylamino,

+

O'a4 71
+



1. Radi ati on-sensitive, positive-working or negative- wor ki ng

m Xt ure corrprl si ng mpound forming a strong acid on
i rradi ati on, “MAH!MVI!“B !ﬁ\ﬂg positive-working mxture, a com
pound havi ng at | east le GOC or C-OSi bond

or, for a negative-working m xture, - 52 - a conpound having at | east
tmo aci d-crosslinkabl e groups and 10 c) a binder which
is insoluble in water bif- goxqpmb@xyalkyl cyanogr Ritreast(CsvRy)albtandn

aqueous al kaline sulfonylSQ:l:U(d o8s, r%lsulfonyl g}.“@@%@d} the esmund

a) is a sulfonic acid o orrru

[R - CR2(CF3)- O S ][e?‘?]’%" O71) o~ ~50;" fo-c' (CPyeRI] [ oF
-CRlerr] (CF3) -0O SO2- m3}S0,~-qHA(CF,)R*~, in whlth\hR’chand R®* have Rlarr]
in the conpoungs of the,f | 2 nucl ear or
pol ynucl ear unfused or uag%'gw %fé{r:%?ﬁk(r)@ﬁqm 1. Clerr]4) aryl or
(C4-Cerr]) heteroaryl radi cal cont ai ni ng oxygen, sul fur

or nitrogen as a hefer aafedFadidtion-sensitive mixtirfe e cQQﬂﬁ@&nﬂﬁ Afaithe
formula I'l, a divalent or . tri v[a%,ent rad|

f a '
nononucl ear or 1. WhereJp’bl %’ﬁclﬁaﬂmﬁﬁf ed*Br afu ffuommethyl
(derr]- C[err])aronatlc}'aéiczg (c4- C[err])heteroaromatlc
cont ai ni-ng oxygen, sul fur or nitrogen as a heteroatomor a
di val ent radi ¢ of the fqormul a - C6H4- X- jn which X
is an oxygen atom>‘a cér"rhr?oﬁﬁfhﬁ‘}:l%%ﬁ?ﬂﬁﬂtlﬁ?o’ﬂbxture 2 claimed “brd_auﬁ‘r oup
CR7R[err], inlbhich R7 land»rhlq::@lm] thee r3dical R3 in the demtposaldsorofditfhfecr ent
and are a methyl or formula I wher Pf Luq_)r tmltﬁﬁdﬁ:&?ﬂounds of the

Rl err] is a hydrogen atomor_a tr| ororret
cyano radical , - formula II :Ls a C -C‘)alkyl rad:x.ca such as methyl,

or

_ethyl, propyl, isopropyl or butyl, a cycloalkyl
radical, such as cyclohexyl, a perfluorinated or
15 ‘highly fluorinated (C,-C¢)alkyl radical, such as
trifluoromethyl, a (Cq-Cj)aryl radical, such as
phenyl, tolyl, naphthyl or dihydronaphthyl or tetra-
hydronaphthyl, a (C,-C,)arylalkyl radical, such as
benzyl, or a (C,~C;}heterocaryl radical, such as
20 thiophen-2-yl or thiophen-3-yl, and, in the com-
pounds of the formula II where n = 2, is a
i . (C,-Cio)alkylene, in particular methylene, ethane-
1',2—diy1 or propane-l,3-diyl, or' a (C¢—Cy)arylene,
such as ortho-, meta- or para-phenylene or naph-

25 thalenediyl. ' . .

6. The radiation-sensitive mixture as claimed in claim
5, wherein the radical R® has not more than 15
carbon atoms.

7. The radiation-sensitive mixture as claimed in one or
30 more of claims 1 to 6, wherein the amount of the
compound of the formula I and/or II is 0.5 to 25% by
weight, preferably 1 té 10% by weight, based in each
case on the total weight of the solids.

8. The radiation-sensitive mixture as claimed in one or



aﬁél n the corrpo:ﬂ]g;rgjf tihg }gsnﬁf)gplorn?: gf the for Wm,rmmmmﬂ‘ﬂﬂma' :

or branched, unsubstituted or substit ut ed
(derr]-Cerr])alkyl radical, a (Cferr]-Clggrl)- 5 cycl oal kyl
radical, a (C2-(err])al kenyl radical, an unsubstituted or
substituted (C6-Cf ergbrar ¥ Hlaims 1 to 7, whef‘@ﬂncﬁ;ﬁér EntRind 3¢ Yihe
radi cal containi ng oxygen, ur or nit

het eroatom or a ((f eP#pder is 1 to 95% bY'@FéﬂPFyaP§P£§FaLégléaFoa%B% By
in the conpounds of wbeghef nubartwﬁswly preferably 30 to @5 3% dby

divalent or trivalent gadjca t -.chai n
branched, unsubstit ut¥&49 # bafed” in each %%%%t??u?b& ﬁﬂ%ﬁ%ﬂﬂ&ﬂ&pgr

cycl oal kane5 of a. the solids. nononucl ear or pol ynucl ear
((err]-Clerr])aromatic or 15 of a (C4-(err]2)heteroaromatic
cont ai ni ng oxygen, sul fur or nitrogen as a heteroatom

and nS. i%henradiagtonfsensitive3nimhre as claimed ini eng of 3.

20,y el oy 2 ERBIBE iR TR, Btk AL oteavamne 1

t hi ophen- 3-yl , benzoFﬁmﬁpgpﬁénizly¢h@rPQEHEDY@TW0rklng mixtpgeopifent 3t9l or

a phenyl radi cal to 5@%CﬂyawEh§ﬁt, preferablgeﬁbéée@o@rbﬁ'%eﬂ&ﬂ@erﬁgsé&ng
having 1 t?03 het ero- 25 ato such as oxygen, nitrogen ,or sulfur,

is fused, BRePEFRHCRSE @Wrmwotaéhwgﬁos | oft kpSc Ryl |
isochronanyl or isothlochronanyl i ndol i nyl, benzo- thlazolyl
quinolyl, 1,2, 3,4- ah dro nonI or, i soqui.hal radi cal . 30
g O« 2t ac M. ThE LROSdiRRTRES s R e ned T 052 o5, 5
wherein the radical Hor@Scﬁuhabumwtadthysqnehereln the cbntéhteefldemﬁkcal
or different substltuent%l 'ilﬁ S t%yor ne, chl tine or kgaonlne
atoms, (C -C )alkyl, lna%eczcag% yl 10 (BB ﬁﬁgﬁf* g
(derr]-derr])al koxym.xt(tﬁ[eer:rs] -1 3o 50% byO[:er.glMaryteferably 5 to 40%
(Jerr]-Cgrr])arylo re.l4 I %f 4

aryl oxyal kgl (g erri%'cfﬂe ll)agl%&nglzl}l QEﬁ‘ ‘l"(% or( qh% C‘yj'l )welght of
(derr]- C[err]) arylme3501 gGHerr]-CG) dlalkylanlno

11. A pos.LtJ.ve—working or negative-working radiation-

sensitive recording material having a substrate and

‘a radiation-sensitive layer, wherein the layer

20 comprises the radiation-sensitive mixture as claimed
in one or more of claims 1 to 10.

12. A sulfonic acid ester of the formula

[R*-CR?(CF,)~0-S0,-],R? (I) or
- R[~CR?(CF,) ~0-S0,-R*], (IT)

25 in which

R', R? and R® have the meanings stated in .claim 1 and
n and m are each 2 or 3,

a sulfonic acid ester of the formula (F,C},C[C¢H,—
(CH,)-C(CF,),-0-50,-CH,]}, being excluded.



- 52 - (derr]-Cerr])carboxyal kyl , cme,\

(C[err] Cerr]) al kane- sul fonyl or r]-Clerr]4)aryl sul f onyl
groups or the groups R -S2- O, R3- S@Mﬁ, ' """"l”m‘

HO C(CF[err])-Rerr]- or R3802 O C(CF ch
Rlerr] and R3 have the 5 nmeaningstated in claiml

The radi ation- senS|t|ve m xture as clained in claim . 1, mhereln
the radical Rel¥s aTheiwseopbnsuhfidnic acid estewis caf .the formila The
radi ati on-sensitive mxture as clainmed in claim 10 1, wherein the
radical Rerr] in the conpounds of the formula | mhere n 1 and
in the conpounds of the [R '-CR §FBu wP190:r 3.8’ (J etk - err])al kyl

radi cal, such as nethyl, -CRzgéby)l,o_;yd)pﬁh |sop(p_p)yl or butyl, a
cycl oal kyl radi cal , such as cyclohexyl a perfluorinated or 15

highly fluorinated ((err]-Cerr])alkyl radlcal such as

trifluoronmethyl, a é@pﬁbebshhaﬁ.ylxvéa@cﬁ@ géi&ﬁhfﬂ&s :Ln a radik@\¥n~

tolyl, naphthyl ht tet nthyl .
Q1 ety or SLNELOTERLIVL ST eI, 2, e i LR e °

(CGA-Cerr])heter oarlyeananlgsa!sta’seldhlﬂsd?@m 1. t hi ophen-2-yl or

t hi ophen-3-yl, and, in the com pounds of the forrmula Il where n
=2, is a (derr]-Cerr])al kylene, in particular methyl ene,

et hane- 1, 2-diyl or propane-1,3-diyl, or a

((err]-Cerr])aryl ene, such as ortho-, neta- or para-phenyl ene
or naph- 25 t hal enedi yl . 6. The radi ation-sensitive mxture
as claimed in claim 5, wherein the radical R3 has not nore than
15 ' carbon atons. 7. The radi ation-sensitive mxture as
clainmed in one or 30 nore of clains 1 to 6, wherein the anmount of

t he conpound of the formula | and/or Il is 0.5 to 25% by

wei ght, preferably 1 to 10% by weight, based in each case on the
total weight of the solids. 8. The radi ation-sensitive m xture as

clainmed in one or



- b3 - . "é;‘? nore of claine 1 to 7, wherein the content of the

bi nder is 1 to 95% by wei ght, preferably 5 to 90% by wei ght ,
particularly preferably 30 to 85 % by wei ght, based, Lm@ach case
on the total weight of 5 t he solids. G é BEEN

radi ation-sensitive mixture as clained in any of\l THIS SHEET F} %ﬁ to 4,
wherein the anpbunt of aci d-cl eavabl e oun@s '}ﬁgﬁeﬂ»«ﬂ
positive-working mxture is 1 to -55 - 50%b werg’ﬁF preferably 5to
40% by wei ght, based 10 in each case on the total weight of the

sol i ds. 10. The radiation-sensitive mxture as clained in one or
nore of clains 1 to 8, wherein the cABSETRAGF acid- crosslinkabl e
conmpounds in the negative-working m xture is 1 to 50% by wei ght,
preferably 5 to 40% 15 by wei ght, based in each case on the total

wei ght of SULPHNROWCYD- ESTERS, RABIATONSENSITE I TURES _
negati ve-wor ki ng ‘radi ati on- sensitive recording material having a
substrate and a MADE THEREWITH, i ANDIBHEIR UMierei n the | ayer 20
conprises the radiation-sensitive mxture as clained in one or
nore of clainms 1 to 110. 12. A sulfonic acid ester of the fornula
[Rlerr]-CRlerr](CF3)-O-S2-][err] R3 (1) or R
[-CR2(CF3)-O-SOerr]-R3][err] (rr)y 25 in which

Rerr], R2 and Tt[eemv]antlrmweelathe tcunsalphmgs stdaeser and chdintioniseasitive, positive or p

and mare each 2 or suléon c acid e Lrer of th ora%

( |:[ err] © zlng%er F‘]“Fi[ lg}x,tl}res made therewﬂbcpq[l r ra} )a C(@’l}e(&lﬁ? IQFIang f% 2

being excl 1‘1‘$ﬂﬁlztlon, b) either a compound with at least one acid-decomposable C-O-C or C- O-Si bond
(for positive tone mixture) or a compound with at least acid-cross-linkable groups (for a
negative tone mixture) and c) a water-insoluble binder which however is soluble or at least
wettable in aqueous-alkaline solutions, in which compound a) is a sulphonic acid ester of the
formulae [R-CR*CF,)-0-SO,],R* or R'[-CR}(CF;)-0O-SO,-R%],. The mixtures exhibit
unexpectedly high sensitivity in the DUV range amd improved resolution. It is especially
advantageous that the mixtures are insensitive to changes in the storage time tetiseenexposure

and post-heating.

This Sheet Has Been Re placed

LT




-54- 13} The usesof sulfonic acid esters of the fornula

[ Rlerr]-CR2(CF3)-0S2-][err] R3 (1) or T AT e
[-CRlerr] (CFlerr] -O-Serr]-Rerr] J[err] (rn) I{E}’lﬂ%tﬁﬁﬂ%bgk%ﬂ]‘,
phot osensitive acid generators in a radiglgion- 5 sensitive mxtuie,
where R1, R2, R3, n and m have the el t

meani ngs [stiat 4db JANGHHE m

ABSTRACT

1!

SULPHONIC ACID ESTERS, RADIATION-SENSITIVE MIXTURES
MADE THEREWITH, AND THEIR USE

The invention relates to sulphonic acid ester and radiation-sensitive, positive
or negative tone mixtures made therewith, with: a) a compound forming a strong
acid on irradiation; b) either a compound with at least one acid-decomposable C-O-
C or C-O-Si bond (for positive tone mixture) or a compound with at least acid-
cross-linkable groups (for a negative tone mixture) and c¢) a water-insoluble binder
which however is soluble or at least swellable in aqueous-alkaline solutions, in
which compound a) is a sulphonic acid ester of the formulae [RI-CR%(CF,)-O-
SO,I,R? or R[-CR¥CF;)-0-SO,-R%],,. The mixtures exhibit unexpectedly high
sensitivity in the DUV range -and improved resolution. It is especially
advantageous that the mixtures are insensitive to changes in the storage time

between exposure and post-heating.



