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Pol yneri zabl e conposition, |ithography process PCT/ DE2003/ 002502 The
invention relates to a polynerizable conposition as clained in the

precharact er iwg nood/musaL4d claiml, a polymer as clperypg2iodsyoaizsod a
resist as clainmed in claim7 and a |ithography process as clainmed in the
precharacterizing clause of claim1l1l. Photonmasks as used in sem conductor

| i thography currently generally consist of a transparent”m m’mmm ms pl at e
on which a sthaguimdd,omont ransparent chromi um | ayer is I i

chrome on glass). In the product'ion process, so-called mask.panks are used
for this purpose;, these are quartz glass plates whose surface is conpletely
covered wi t h 22 0BG IABUS chr 6APRATERY R, whi BP1lamsgresente$5SEr omeakout 30

to 100 nm t hixgkhodteshymstoddsnks are coated with a photosensitive or

el ectron-sensitive resist and recorded on in a conpletely targeted manner
usi ng any5 desired |l ayout, for exanple by neans of |aser recorders or

el ectron beamheeciordartsionheseafdéertot hepoeginetikayee csmgevekapadaand, in

the case of the posjtive .resist, .the resist.is renoved i.n the parts

previ ousl y recr(:]‘LoarléneeaCJ on. Ith%t e A &1 Ty | Ve v RS S Cc;ﬁa]t“ﬁefL bt Rer
hand, the regqcltyner resoeédinadt Ha unexiposed pamtesisA rad i elaimkd iimage of
the previously Jgforded st Luctur sok-Bckle resishLihhg resi st
protects the C>cﬁhrlom' um | ayer, in efqlﬁ%ﬁ{ alpt s,c%t %e pr ev?gﬁsl y exposeg or
unexposed pamtEchPeFEHRHFE 019 tHeussish Shysiredl - whereas the chrom um
bet ween these parts is bare and can be further treated in a specific

manner . . . .
Photomasks as used in semiconductor lithography

currently generally consist of a transparent quartz

glass plate on which a structured, nontransparent
15 chromium layer is applied (COG: chrome on glass). In

the production process, so-called mask blanks are used

for this purpose; these are quartz glass plates whose

surface is completely covered with a continuous

chromium layer which at present is from about 30 to
20 100 nm thick.

These mask blanks are coated with a photosensitive or
electron-sensitive resist and recorded on in a
completely targeted manner using any desired layout,
25 for example by means of laser recorders or electron
beam recorders. Thereafter, the resist layer is
developed and, in the case of the positive resist, the
resist is removed in the parts previously recorded on.
In the case of a negative resist, on the other hand,

30 the resist is removed in the unexposed parts.

A relief-like image of the previously recorded
structure results 1in the resist; the resist protects
the chromium layer in defined parts (the previously
35 exposed or unexposed parts, depending on the resist
system), whereas the chromium between these parts is

bare and can be further treated in a specific manner.
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WD 2009/ 017192 - |a - PCT/DE2003/002502 I n mask production, the further
treatnent conprises targeted renoval of the chromum | ayer by plasm
etching. The WO 2004/ 017142 - 2 - PCT/ DE2003/ 002502 structure produced
bef orehand i wd D040 1St142 transferredhere into tperybEogionyoo2sdr by
removi ng the bare chrom um (not protected by resist) in a reactive ion

pl asma consisting, for exanple, of a 5 chlorine/oxygen gas m xture. The
probl em here, however, is that |arge anounts of oxygen have to be enpl oyed
in the plasmdn omggke Progussiibhe tbheenbyvethsif fitcieatimeaghy ogicnwriises t he
gas 10 phase.. bhe. (Gl onidppyaist be. C@x@aer&ﬁgo;ngm rﬁagk!‘:y }59' ayﬂa%m%hrom um
oxi des or chrom™um hal ogen oxides in order to be capable of "befng
effectively rif\ie¥ T8 |y. However, this large anount of oxygen attacks
the resist present on the chromumto a very great 15 extent so that said
resist too is gradually renmoved, in particular laterally. Resist lines
present on the chromumare “shrunk', for exanple by values of about 30 to
60 nm per edge, during the etching. This reduced geonetry is al so
transferred to the chromum | ayer so 20 that, after the etching process,
the faithful ness of the chrom um structures to the original (in conparison
Wwth the theoretical |ayout structure) is not ensured. A frequent rule of
thumb is that at present there is a | oss of about 50 nm (overetching) per
structure edge; 25 this neans that, after etching, structure lines are

I nvari ably about 100 nm narrower than provided for by the theoretical

| ayout. In the case of the target structure sizes required to 30 date
(structure dinmensions greater than or equal to 0.25 un), this etching |oss
was still tolerable under certain circunstances since the |oss of the

di mensional stability was corrected in the design itself by a changed
recorder |ayout by recording trenches to be 35 produced 100 nm narrower or
lines to be produced 100 nm broader as early as during the structuring of
t he photoresist layer. By neans of this recording reserve, WO 2004/ 017142
- 2a - PCT/ DE2003/ 002502 it was possible to conpensate the



etching |l oss in advance. WO 2004/ 017142 - 3 - PCT/ DE2003/ 002502 Thi s
recording reserve is, however, no |onger tolerable in the production of
masks having structure dinmensions of less than 0.25 um in particular from

the technol ogyw eevar/ilimaad or 70 nmstrugtures. 5 Apchopablobheoprisoel pl e of
.4 times reduction is still enployed, i.e. the structures in the mask may

still be four tinmes as large as they are subsequently produced as i nmages on
the wafer, in particular the optical 10 proximty correction features (OPQ)
on the mask WWimictaree noprpduratdgedoatdievandn titi s thee aredrder of

magni tude whiGh can NQd ORgeE b dLakhged-yiddy dhe 188k Woy ensniheng
avai l abl e (laser or el ectron beamrecordi n%?rret hod) . "The addi ti onal "OPC

structures wiile fRGre1s AR | (Athe PFONEGES urr€saiStéady thage

di mensi ons ofreb® i@ oridres planthahaverisa 8 iy, deffiored ediagiparce agay af rom
I.n the case of these fine structure

t he mai nritru t.ures O/”l t he mask. |.
di mensi ons, éﬁ‘HTOerd&ﬁ G A &?’gfuﬁen'e | ayout (structure reserve) 20 is

no | onger possible since, for exanple in the case of a required distance of

100 nm and si | t r ired r ure.reserve of _in each. case 50 nm
per edge, the St rﬁ??ﬁ?—’%gﬂ vvoulf%l’ cgﬁ)lkﬂaeg’%té‘ﬁ’i n 5o }%saltng g 83he TR | g;%out
itsel f. Even da¥fyddrn shage did | benemploves t he XHecagbasma & uneket iidal

distance of. JflsGAPLS 1G.PE A0 18 S WaHLGGUY BIkLY rasol el he
remai ni ng di stance of 50 nm Tﬂe only 055|tbi lity chor solving t iéﬁ%probl em
is the 30 folRtding: Tife EDNERMAY™ 0B8SHUSPE b UNRRIETEalinNFT edfEEd 10t ar get
val ue: etchi ngplass e @efeniuht oksdkbe cab]@tiondiur Nea DbSENbxE B¥ENEION T O
provide a resis anqsan el ectronkaﬁeam %ecgrdl ng Er cess b?( means 35 of
which the et HYRF | 053 dan beePaATedOt ThPE BB} eEL LS Tadhi-&ved SRYEST di ng
to the inventfiiorgllyy. aHoesvst, havwing Ydwyd eatwones aff cobayged. attacks
the resist present on the chromium to a wvery great
15 extent so that said resist too is gradually removed, in
particular laterally. Resist 1lines present on the
chromium are ‘shrunk’, for example by values of about
30 to 60 nm per edge, during the etching. This reduced
geometry 1is also transferred to the chromium layer so
20 that, after the etching process, the faithfulness of
the chromium structures to the original (in comparison
with the theoretical layout structure) is not ensured.
A frequent rule of thumb is that at present there is a
loss of about 50 nm (overetching) per structure edge;
25 this means that, after etching, structure 1lines are
invariably about 100 nm narrower than provided for by

the theoretical layout.

In the case of the target structure sizes required to
30 date (structure dimensions greater than or equal to
0.25 pm), this etching loss was still tolerable under
certain circumstances since the loss of the dimensional
stability was corrected in the design itself by a
changed recorder layout by recording trenches to be
35 produced 100 nm narrower or lines to be produced 100 nm
broader as early as during the structuring of the

photoresist layer. By means of this recording reserve,



-_ WD 2004/017142 - 4 - PCT/ DE2003/002502 The subject of claiml1l is a
mononer of a resist which solves the problemof the chrom umetching | oss
by substantially higher etching stability with respect to the

chl ori ne/ oxygen 2oioayoayiued i n mask production. 5 phe/prREOOB/00250bvVes the
probl em by using a special nononmer with which resist having greatly
increased stability with respect to the etching plasnas used is enpl oyed.
Conpared with all resist systens usually used 10 to date in mask recording,
t he proposed LtesiWgs cﬁﬁﬁéiééechéﬂic@@mge$$@%ﬁpxﬁhﬁeu?QﬂhﬁngnmlOBﬁisin
surprisinglyg&s¥des in substantially increased etching stability in the
final chrom um etching process conpared with all other comrercial resists.
The silicon is oxidized in 15 the etching plasm having a hi gh oxygen
content to give nonvolatile silica, which very greatly limts or prevents
the lateral resist shrinkage. As a result of the very greatly increased
etching 20 stability, the resist and chromumetching loss is limted to
virtually zero, which nmeans that there is no | onger any necessity to record
a structure reserve in the el ectron beamrecordi ng process. Consequently,
the requirenments with regard to the mask recorder 25 resolution are reduced
to such an extent that the future technol ogy generation of the 70 and 50 nm
masks can be coped with by the nask recorders. Wthout the reduction in the
chrom um etching | oss, the future apparatuses too would not be able to cope
with these 30 technol ogy nodes at all, owing to the resolution limt stil
present. The use of the proposed resist requires no additional effort or
apparatuses for the production; exactly the 35 sane processing takes place
as in the case of the resist systens which have been used for sonme years.
WD 2004/ 017142 - 5 - PCT/ DE2003/ 002502 Two advant ageous nonomners by neans
of which a resist according to the invention can be. produced are descri bed
bel ow. The first enbodinment is shown in Fig. 1 and the second in Fig. 2.
The followng radicals 5 are used. Rl, R2, R3: H or alkyl radicals
(preferably H or nethyl radicals) 10 Rq, RS . alkyl radicals (preferably
met hyl radicals), or further silicon units, e.g. siloxane units



R6 . alkyl radical (preferably tert-butyl radical radical) R~ . H or alkyl
radical (preferably nethyl 15 radical) These nononers can easily be

pol ynmeri zed with thensel ves or together with other nononers (e. g. malefic
anhydri de, sw@rzoe4/pihyd2oxystyrene, -nst hacrylic apdT/2003tte2%0ke), for
exanple by free radical polynerization, and are thus used as a key
conponent in resists according to the invention. The inprovenent in the

di rensional stability of the 25 resist layer is achieved by increasing the
silicon cont EAtSoFefREpBAYHRECTIVE din tHBIeTedre e kXHER P tdaabige

silicon content the Prekfediiomei ght madrREERAVAGGON AR HMNO MBI Mdseon S0 A

typical resis I Xture ma nsi st, for examle, of: 70-980 of sol vent
(nethoxyprop?% g%é?a?@?neﬁhég A%t dffe PRt ct R R | bRy

gammabut yr ol gehonetiort byt 20hyh ketaoeueesthe |ike) 35 2-300 of
polynerigable pol ymers, WO 2004/ 017142 - 5a - PCT/ DE2003/ 002502 0.1-100
of photo acid generator (e. g. Crivello salts, triphenylsulfonium

sul fonat es, #lphenghi ddeni prmisoipbaatods, 4 phtihelsi nt eldset fomaties, sortho 5

ni tr obenzyl s Lgs or theyld k&), uct W0 200440 2 -6 0
PCT/DE2003/0%%%8§9Acborang to t énthgﬁ??on, tﬁe %é%#spa an Jéjuéﬁa in a
laser or el eéPpbntHESM 133 hbaFaph@Spridtdssare subsequently produced

as 1images on the wafer, 1in particular the optical
10 proximity correction features (OPC) on the mask which
are not be imaged achieve in this case an order of
magnitude which can no longer be realized with the mask
wafers then available (laser or electron beam recording
method). The additional OPC structures will, for
15 example, in the wvery near future already have
dimensions of 100 nm or less and have to be a defined
distance away from the main structures on the mask. In
the case of these fine structure dimensions, a
preceding correction of the layout (structure reserve)
20 is no longer possible since, for example in the case of
a required distance of 100 nm and simultaneous required
structure reserve of in each case 50 nm per edge, the
structures would collapse into a single one 1in the
layout itself. Even if this was still not to be the
25 case for an uncritical distance of, for example,
150 nm, no resist would currently resolve the remaining

distance of 50 nm.

The only possibility for solving this problem is the
30 following: the etching loss must be dramatically

reduced (target value: etching loss = zero).

It is the object of the present invention to provide a
resist and an electron beam recording process by means

35 of which the etching loss can be reduced.

This object is achieved, according to the invention, by

a resist having the features of claim 1.



First, a mask blank is coated with the resist solution 5 according to the

invention. Recording on the resist by neans of a | aser and/or el ectron beam

recorder is then effected. Thereafter, a heating step can, but need not, be

carried out.wbheoodgoudadar esi st can then be devel opet/bR20032002805

al kal i ne devel oper nedium (i.e. 10 2.380 strength aqueous

t et ranet hyl ammoni um hydr oxi de sol ution, standard TMAH devel oper). Finally,

the mask blank is dry-etched with a chlorine/oxygen gas m xture, for

exanpl e usi ngP& rBRLIEe PonChRaBnd (R B . MENPIAF OA ¢ preTkeurvhiche

gﬂr o um | ayeb1iveset ﬁéd;]pﬁchﬁléﬁ_’ _roqs: She e@i@t%‘rﬁh&rﬁbﬁttﬂéﬁi‘rﬂi ! Mfalé@,atbga\cked-
us, the structure whi i.S, Qrigina recorded in the resist is

transferred FB%FEEHEHF&EVU$1 i AgCRKRFpFEABE LLRE Nt TV ALRor ki ng

exanpl e usi nghehehipramer caggendipng sinasFugedl ins mdexCbirbad ckelbew. 50 mmol

of allyldinmethylchlorosilane are dissolved in 25 250 nl of diethyl ether,

250 m of water are added with vigorous stirring in the course of 1 h and

t hen refl uxi Agei sirvent e owolfvers 1the Theoletdrer bal phiase ias sp@ataledloff

over a separ at.i 0 funpel .and,dried.for h_Qve j,u Lde. It is

filtered gffﬁ%hggfge ?Fﬁgra¥29?§ agggéggrogéygg8in&fﬁgkgguggég%ggﬁgﬁ to an

i ce-cool sol §tREALlaL Y50 iftol resPeEFkt thuttile pytetanbopaasmas ardgdir bsis

di et hyl et heempTBgetieachn@a rEiaX 8 I 1Idd AU Ed s {dies, 4 hof pHohlygby 35
shaking_ with water, and t organi ¢ phase is then separated ofT I1n a
separ at g f GANERTENG "addisht RSRFF I 240 REFPRIFL| TS ERF of PRRALNS
Evapor ati on chenlieal W0 2008 HFd42a 6811 1PEh, DEAGRY 002502 ds ehyl, ester
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the final chromium etching process compared with all
other commercial resists. The silicon is oxidized in
15 the etching plasma having a high oxygen content to give
nonvolatile silica, which very greatly limits or

prevents the lateral resist shrinkage.

As a result of the very greatly increased etching
20 stability, the resist and chromium etching loss is
limited to virtually zero, which means that there is no
longer any necessity to record a structure reserve in
the electron beam recording process. Consequently, the
requirements with regard to the mask recorder
25 resolution are reduced to such an extent that the
future technology generation of the 70 and 50 nm masks
can be coped with by the mask recorders. Without the
reduction in the chromium etching 1loss, the future
apparatuses too would not be able to cope with these
30 technology nodes at all, owing to the resolution limit

still present.

The use of the proposed resist requires no additional
effort or apparatuses for the production; exactly the
35 same processing takes place as in the case of the

resist systems which have been used for some years.



lf this liquid is dissolved in 100 mMl of methyl ethyl ketone and then
heated to the boil and a m xture of 50 nmmmol of malefic anhydride, 5 mol of
azobi si sobutyronitrile and 100 m of nmethyl ethyl 5 ketone is then added
dropwi se i n wWoe 2004/94 71422 h, the m xtuge- pol yneri pes/srdood/oersogol i ng
and dropwi se addition to 2 1 of water, gives a virtually colorless polyner,
which is filtered off and dried in a vacuumdryi ng oven at 50C. 10 This
pol ymer can be used as a key conponent for the mixture of a resist. Wen
carried out, T RAVRMERBROVS AONOMEFS oY t HSPRE 1L abbdehern i REAST
preferred worddddgdaxpl €. RakherinwWider ehnvampeant sy Wi&dy nakesuse of
the The pol yneri zabl e, c ositign as ¢lainmed in the invention, the polyner,
the resist affSie qq:h%gﬂgﬁhy AP6cedd Tats 0 SR OGBS A treAts 6P CHAsI &8I |y
different tymesy.i s 2hhdateeisadded in VI @002/, 0144201 18winfCTAREZ2E03/ 002502
5 10 Patent clains 1. A polynerizable conposition for the production of a

. are used. . .
resist, conprising at” | east one unsaturated, polynerizable nononer having
at | east one silicon atom and at |east one carbonyl group. 2. The

pol yneri zabl g_corposkti o l gl i lLal f%ﬁg i zed | at a
nmononer is c%ér’da??élr ip;gz'edﬁb;a/]?t %é%fyg:s?cc?!vﬁlnc;algslenmeéraﬁ orkr?ir@{ :é(%f E%@Eyﬂ% Ra
S~. Ra 0 0 poraaicals

10 Rs, Rs : alkyl radicals (preferably methyl radicals),
or further silicon units, e.g. siloxane units
Re : alkyl radical (preferably tert-butyl radical
radical)
Ry : H or alkyl radical (preferably methyl
15 radical)

These monomers can easily Dbe polymerized  with
themselves or together with other monomers (e.g. maleic
anhydride, styrene, p-hydroxystyrene, methacrylic acid
20 or the like), for example by free radical
polymerization, and are thus used as a key component in

resists according to the invention.

The improvement in the dimensional stability of the
25 resist layer is achieved by increasing the silicon
content of the polymer. It can therefore be expected
that the silicon content is 5-25% by weight, depending

on the monomer used.

30 A typical resist mixture may consist, for example, of:

70-98% of solvent (methoxypropyl acetate, ethyl
acetate, ethyl lactate, cyclohexanone, gamma-
butyrolactone, methyl ethyl ketone or the like)

35

2-30% of polymerizable polymers,



RE 15 in which the nmeanings are as follows: R, Rz, R3 : H or alkyl
radicals, in particular 20 nmethyl radicals, Rg, R5 . alkyl radicals, in
particular nmethyl radicals, further silicon units, e.g. siloxanes Rs .

al kyl radi cawo Roogzow7aular tertbutyl msadical, POr2884603 784250282 -
PCT/ DE2003/ 002502 it being possible for Rl, Rz, R3, R4, R, R6 to be

i dentical or WO 2004/017142 - 9 - PCT/ DE2003/ 002502 different. 3. The

pol ymeri zabl e conposition as claimed in claim1l or 2, characterized in that
a nmononer is 5 characterized by the follow ng general forrmula (11)

0.1-10% of photo acid generator (e.g. Crivello salts,
triphenylsulfonium sulfonates, diphenyliodonium
sulfonates, phthalimidosulfonates, ortho-

5 nitrobenzylsulfonates or the like).



RLRR3RAS RS NOR-0Rs 10 15 20 in which the neanings are as foll ows:
Ri, Rz, R3: Hor alkyl radicals, in particular nethyl radicals, Rg, RS

al kyl radicals, in particular nethyl radicals, silicon units, e.g.

si | oxanes R6WO 2l0loyll/0n1adi4@al , in particubar tertbutpbryagpoal/oB2502H or

al kyl radical, in particular nethyl radical, it being possible for Rl, R2,
R3, R4, R5, R6, R~ to be identical or different.

According to the invention, the resist can be used in a

laser or electron beam lithography process.

First, a mask blank is coated with the resist solution
5 according to the invention. Recording on the resist by
means of a laser and/or electron beam recorder is then
effected. Thereafter, a heating step can, but need not,
be carried out. The recorded resist can then be
developed in an aqueous alkaline developer medium (i.e.
10 2.38% strength aqueous tetramethylammonium hydroxide
solution, standard TMAH developer). Finally, the mask
blank is dry-etched with a chlorine/oxygen gas mixture,
for example using a reactive ion plasma (RIE). During
this procedure, the chromium layer is etched; the
15 resist remains substantially unattacked. Thus, the
structure which is originally recorded in the resist is

transferred to the chromium.

Working example of the invention
20
A working example using the monomer according to Fig. 1

is described below.

50 mmol of allyldimethylchlorosilane are dissolved in
25 250 ml of diethyl ether, 250 ml of water are added with
vigorous stirring in the course of 1 h and then

refluxing is carried out for 1 h.

The ethereal phase is separated off over a separating
30 funnel and dried for 24 h over calcium chloride. It is
filtered off and the filtrate is added dropwise in the
course of 1 h to an ice-cool solution of 50 mmol of
dietrbutyl pyrocarbonate in anhydrous diethyl ether.
The reaction mixture is extracted 3 times thoroughly by
35 shaking with water, and the organic phase is then
separated off in a separating funnel and again dried

for 24 h over calcium chloride. Evaporation of the



WO 2004/ 017142 4. The pol yneri zable | east one of the in that - 9a -

PCT/ DE2003/ 002502 conposition as clainmed in at precedi ng clains,

characteri zed WO 2004/ 017142 - 10 - PCT/ DE2003/ 002502 at | east one al kyl
radi cal has wocl2aion/loargiez of Cl to Ce 625-5. The pebyypebaabl/eogs@posi tion
as claimed in at |east one of the preceding clainms, characterized in that
nmononers as clainmed in claim1 and/or other nononers, in particular nmalefic
anhydri de, styrene, p-hydroxystyrene or nmethacrylic acid, are 10 present
for the pol yRéeithatli oster Anpok ymetagvepavarb byt ol gawei z&t¢ ohighlgne of
the conpositicQms a3s n@lcidTee ddh AN Ofy gJe%l%i%htqi%Jé 7. Aresist _
characterized by a content of from2 to 30% of polyner as clained in claim
6, a content of from70 to 980 of solvent and a content of fromO0.1 to 10%
of photo acid generator. 20 8. The resist as clainmed in claim?7,
characterized by a content of nethoxypropyl acetate, ethyl acetate, ethyl

| act at e, cycl ohexanone, gamma-butyrol actone and/or nethyl ethyl ketone as a
solvent. 25 9. The resist as clainmed in claim7 or 8, characterized by a
content of Crivello salt, diphenylsulfonium sulfonate, diphenyliodonium

sul fate, phthalim dosul fonate and/or orthonitrobenzyl sul fonate as a photo
acid generator. 30 10. The resist as clained in at |least one of clains 7 to
9 for use in an el ectron beamrecording process. 35 11. A |lithography
process for the production of a structure on a substrate, in particular of
a structure for a lithography mask for the production of sem conductor
conponents, WO 2004/ 017142 - | Oa - PCT/ DE2003/ 002502 characteri zed in
that a resist as clained in any of clains 7 to 9 is used.



WD 2004/017142 - 11 - PCT/ DE2003/002502 12. The |ithography process as
claimed in claim 10, characterized in that 5 a) a nmask blank is coated with
aresist as clained in claim9, b) the resist is recorded on by neans of a
| aser and/ or wd @O04f0U¥IAR recorder, 10 T)-the strueCT/eER003/00D3SDY t he
recording in the resist is developed, d) the mask blank is dry-etched. 15
13. The lithography process as clained in claim10 or 11, characterized in
that a heating step is carried out after recording on the resist. 20 14.
The Iithograﬂﬁ% HbtesdIHIdc & MPINLR] | tast 0nd@lofok| BERBY10 ettdvio,
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evel oper, i articul ar strengt h aqgueous tetranet nmoni
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the polymer, the resist and the lithography process
also in embodiments of basically different types 1is
20 conceivable.
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1. A polymerizable composition for the production of
a resist, comprising at least one unsaturated,
5 polymerizable monomer having at least one silicon

atom and at least one carbonyl group.

2. The polymerizable composition as claimed in claim

1, characterized in that a monomer is

10 characterized by the following general formula
(I):

R, Rs

R>

]
:
15 in which the meanings are as follows:
Ri, Rz, R3: H or alkyl radicals, in particular

methyl radicals,

Ra, Rs : alkyl radicals, in particular methyl

20 radicals, further silicon units, e.qg.
siloxanes

Ré : alkyl radical, in particular tert-

butyl radical,
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different.

3. The polymerizable composition as claimed in claim

1 or 2, characterized in that a monomer is

5 characterized by the following general formula

(IT)
Rl: ,RB
R ’
R, si

>=:o

0]
:
10 in which the meanings are as follows:
Ri, Rz, R3: H or alkyl radicals, in particular

methyl radicals,

R4, Rs : alkyl radicals, in particular methyl

15 radicals, silicon units, e.qg.
siloxanes

Rg : alkyl radical, in particular tert-

butyl radical,
Ry : H or alkyl radical, in particular
20 methyl radical,

it being possible for Ry, Rz, Rj, Rs, Rs, Rg, R; to
be identical or different.
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4, The polymerizable composition as claimed in at

least one of the preceding claims, characterized
in that
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to Csg.

5 5. The polymerizable composition as claimed in at
least one of the preceding claims, characterized
in that monomers as claimed in claim 1 and/or
other monomers, 1in particular maleic anhydride,
styrene, p-hydroxystyrene or methacrylic acid, are

10 present for the polymerization.

6. A polymer prepared by polymerization of one of the

compositions as claimed in any of claims 1 to 5.

15 7. A resist characterized by a content of from 2 to
30% of polymer as claimed in claim 6, a content of
from 70 to 98% of solvent and a content of from

0.1 to 10% of photo acid generator.

20 8. The resist as claimed in claim 7, characterized by
a content of methoxypropyl acetate, ethyl acetate,
ethyl lactate, cyclohexanone, gamma-butyrolactone

and/or methyl ethyl ketone as a solvent.

25 9. The resist as claimed in claim 7 or 8,
characterized by a content of Crivello salt,
diphenylsulfonium sulfonate, diphenyliodonium
sulfate, phthalimidosulfonate and/or ortho-
nitrobenzylsulfonate as a photo acid generator.

30

10. The resist as claimed in at least one of claims 7
to 9 for wuse 1in an electron beam recording

process.

35 11. A 1lithography process for the production of a
structure on a substrate, 1in particular of a
structure for a lithography mask for the

production of semiconductor components,
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12. The 1lithography process as claimed in claim 10,

characterized in that

5 a) a mask blank is coated with a resist as claimed

in claim 9,

b) the resist is recorded on by means of a laser

and/or electron beam recorder,

10
c) the structure produced by the recording in the
resist is developed,
d) the mask blank is dry-etched.
15
13. The lithography process as claimed in claim 10 or
11, <characterized in that a heating step is
carried out after recording on the resist.
20 14. The lithography process as claimed in at least one

of claims 10 to 12, characterized in that the

development is effected with an aqueous alkaline

developer, in particular a 2.38% strength agqueous

tetramethylammonium hydroxide solution or a TMAH
25 developer.



