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posi tive photoresists eontaining photoactive sensitizing conpounds. A
typi cal conventional coupler n§§%n is a low nolecular weight, e.g. of about
3000 to about 5000 wei ght averdg MRt R ar wei ght, condensati on pol ynmer of
a phenol, such as cresol, and fornal dehyde. Typical 45 sensitizers used
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xygiazo oxi des or orthoquiTone di azi des prepgrded in either naphthal ene or
enzene forns. The sel ge QQn- reacting solvent for the
resin and sensitizer i co the Ht i on of a uniformcoating or
filgmand in the preve T he} sensi romcrystallizing and
precipitating from&Hge pRotoresist. The grcﬁggi types and operation of
conventi onal photoresisipfg are descri bed i gV S. orest, 50 Photoresist
Materials and Processes, McGawHiIl, 1975. In order to understand the
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..Bl™Merr] 10 On a solids basis, a conventional photoresist contains about
- 75 percent by weight of thesolids of a novol ak coupler resin and about 25
percent of the solids~Qf enN.ji zer dissolved in a solvent system A
{ypical positive agt 11 Zer, useful with coupler resins such as
~noypl ak, is a napht joket one or nifplthbaRInone di azi de forned by
- reacting napht hoqui Thege<T; I azi de-5-sul fochl ori de, having the foll ow ng
“chemi cal structure; 1% [err] 25 wth trihydroxy benzophenone to forma
- m'xture of prinarfng-condary and tertiary substituted sul fonate esters
having the structural forrmula: [err] where R is.-a hydrogen or the
napht. withgiihysieome -bénz@prenane itel o -esmiktine i tpdmeys.t rondaijand tertiaty uistifyted ragifdnpty
" cont aesters havigg thecstreaiirabfrmaaci. s referred to herein as "SOX'. Sensitizer
~compounds are often referred to as.inhibitors because they act to inhibit
- the.rate of dissolution of t quxposed resin in the devel oper.
- .Sensiti-zers can 45 al#0 1 T 2ed to as accel erators because upon -
.'expbsure they increas¢ tl bl ution rate of the exposed filmin the
- devel oper. A suitabl e ‘Sglven or this novolak iresin/sensitizer mxture is
~a-m xture of cellosolve ‘acetate (ethyl ene gl ycol "nonoethyl ether acetate), -
=xyt ene and butyi'acetatéxhn a weight ratio of about 80/10/10 (hereinafter
?téggrred to as "Conventi anal &R'vent® or "CS"). 50 ~ The ‘conventional -

Zxpositive photoresist is tQpicdly debasi t ed as a filmfromthe solvent onto
casting the photoresist. The

'?fa”substrate, such as a.silft o er, DyNepi ] _ _
does not jorate at the anbi ent spinning. .
red by a "'sqQ

wAsalvent in the photoresi st
c-conditions is subsequentl bake" of the film at about
- where R' is a hydrogen or the naphthaquinons-1,2-diazide-5-sulfonate ester. This mixture primarily contain-
ing the triester is referred to herein as "SOX". Sensitizer compounds are often referred to as inhibitors
because they act to inhibit the rate of dissolution of the unexposed resin in the developer. Sensitizers can
45 also be referred to as accelerators because upon exposure they increase the dissolution rate of the
exposed film in the developer.
A suitable solvent for this novolak resin/sensitizer mixture is a mixture of cellosolve acetate {(ethylene
glycol monoethylether acetate), xylene and butyl acetate in a weight ratio of about 80/10/10 (hereinafter
: referred to as "Conventional Solvent” or "CS").
50 The conventional positive photoresist is typically deposited as a film from the solvent onto a substrate,
such as a silicon wafer, by spin casting the photoresist. The solvent in the photoresist which does not
evaporate at the ambient spinning conditions is subsequently removed by a "soft-bake™ of the film at about
80° C for about one half an hour. The photoresist film is then exposed, through the photomask at ambient
temperatures, to a source of radiation such as "near" UV. The terms "near", "mid"” and: "deep™ UV, as
55 used herein, refer to uitraviolet light having the following range of wavelengths: near UV being greater than
' about 330 nanometers and less than about 450 nanometers, mid UV being from about 280 '|i_'_anometers to
.330 nanometers, and deep UV being from about 200 nanometers to 280 nanomsters. - ' .
The positive photoresist film exposed to the radiation undergoes a chemical change that increases the
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~hydrofluoric acid sol utions containing hydrogen fluoride and amoni um
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" 50 In situ formation of polyglutarimides is also disclosed by Bargon in J. Appl. Polym. Sci, 1978, 22(12),
pages 3397-403 (C.A. Vol 90, No. 14, April 1979, page 607, Abstract No. 112 976n).
Workers in the art are also attempting to develop photoresists capable of obtaining micrometer to
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““and lead to the formation of an insoluble interfacial product referred to
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) It is preferred that the polyglutanmldes used as coupler resms in photoresists of the present invention
. ‘be at least about 80 percent imidized with a Tg of at least 140°C, preferably up to about 180°C, and in
45 certein cases, as for example when reactive ion etching is to be utilized, even more preferably up to about
240 C.
The thermal stability of the photoresist film is especially important when image resolution on the order
of from less than about one micrometer to about 1.6 micrometers is desired. As described above, flow of
photoresist films is a problem with conventional systems when such a high degree of image resolution is
50 desired, and when ion implantation of the silicon wafer surface or reactive ion etching is utilized. For
~ example, ion doping or implantati_on of the silicon surface is used in certain cases to improve the electrical
conductivity of the silicon wafer. Doping of the silicon is achieved by implanting conductive ions, such as
phosphorus or boron ions, into the exposed silicon wafer surface. The amount of such ions that can be
" implanted into the sllicon surface is a function of the thermal stability of the photoresist layer. lon
65 implantation leads to high film surface temperatures which can lead to the deformation of images formed
' using conventional positive photoresists. If a photoresist begins to flow during ion implantation, the level of
_ doping and electrical properties of the wafer, as well as image resolution, will suffer.
The thermally stable polyglutarimides used in the present invention can resist flow under ion implanta-
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I nvent reactive ion etching, also commonly referred to as dry or plasma etching, operatrons Post baking refers to

' 65 a procedure for increasing resist adhesron to the substrate before wet etching by placing, imaged wafers
- directly in a forced air oven at 150" C to 180" C for 15 minutes to 1 hour, and typically for about one half an

hour. Post baking also increases wafer throughput compared to normal resist hardening operations.

Depending on the glass transition temperature of the polyglutarimide coupler used, the imaged wafers can
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T EXAMPLE 2 Preparatlon and Apphcatlon of Posntlve Resists

. The followmg presents the general procedure used to prepare and use the positive resists of the

- -55 . invention. Table 1 presents the -formulations and processing conditions used to formulate and use the
- positive resists. Four solufions (Samples A-D) of the polyglutarimide, prepared according to‘Example 1, in
--various solvent systems were prepared by adding the polyglutarimide to the solvent with stirring and
heating until no solid polyglutarimide was visible. Each _solution was then cooled to room temperature and a
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el py_' ?ﬁ?‘ “m‘sk i o e e ﬁ‘gﬁnﬁgw.ﬂ% ;Er« Tﬁt?'gj?gz“?é},sa g '%P?% o
é;p be "2 tm.@['oo%f %%9&0 %hgi's' fod HOSE '"@FsﬁfJ s eté,%}%' {j,g orm
fo

NI i SPPURRS IageR Eack WEPD &%ﬁ% ﬁ hpstintl e
eww afh 9& RNZ GRE ald tgv%_ve“-
ore

cet hyl eristegiinea @l inMBRmpeeY Bihpiété Bdhesionlofdhe M@RAAAA5ePR8he ABshatel s lob d
= Pr-ef-er rak easspanaiib Merfachl 6t wa)obEedieB. The Festitdns fte bét@or @B Tabie\ee phot or esi st of
- the invention include m xtures of DV CS/ chl orobenzene (CB), THFA/ CS,

" cycl opEXtMANS TharmalBtabiihy | ~acet oacetate, and chl or obenzene/ 2- net hoxy

~etha#iol . The polyglutarinide coupler resin is typically dissolved in the

" Sol vent sThettiewet issist sygprmessmplath efrExemple Sowasligked at 180° C for one hour and examined
. under the scanning electron microscope. While some rounding of the image sidewall profile was observed,

the image resolution did not changs.
" s0 EXAMPLE 5: Comparative Etching Resistance

This example compares the reactive ion etching resistance of the positive resist of the invention with a
conventional novolak-type positive resist. The substrates used were 7.62 cm (3 inch) diameter silicon wafers
having 5,000 Angstrom thick silicon nitride coatings onto which was deposited a 10,000 Angsirom thick

66 aluminum coating. The wafers were primed as described in Example 2 with the HMDS primer without a
solvent which was spun onto the aluminum coating at 3000 rpm for 30 seconds. The' polyglutarimide

_ positive resist used was that of sample D, 10 wt. % solution of polyglutarimide dissolved in a 66 wt. %
Chiorobenzene (CB) 33 wt..% 2-methoxyethanol solvent containing 12.5% of the SOX triester photosen-
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EP 0145 355 Bl about 5 to about 30 weight percent. The positive phot or esi st
may be spun cast fromthe solution to deposit an adherent filmon a
substrate, eg, an oxide coat ed! EP Qi 1451388 Bdoat ed- or uncoated silicon wafer or
al um ni um coated substrate. The thi ckness  of the phot oresi st f| I m can be

contr Qll " 2 cgn [ e rgsg) | zer sol i ds
L;ién th%vt ?q)agél &%AJ fgﬁnjd% taﬁry‘ao% ) gse;' S; f%?%%ﬁuml Spl n.

ed wutﬁ*‘ﬂ% cfé }{ éué?rf\ s. wolt QtbRed
| nt egradumil fim' a1t thibiabds! ¢t 33! rﬁ&ofrﬁ&&@ AJ Wym.o slsI w °°k
Conpaniéo sgud@dst ofth RBtRA! phmedddRS anbizanbbrkd, Can be utl lzed WI

phot or esTistwaysSiepsmne! expbted toéauv r@diatioﬂ_ WRIuGPA bohtabt PRotSHERR U§u§§tﬁe Hm Brmté'i1 wafer, .
I's pl aeegdolptdimidatredist Bthel inSantichlids eRsosed 1960 GAYh2 bBiReal U Ridiaiivnand B6lelbbbd
~ T ot at ddla a5/1S\{piéd solaton b waerabo tie SBRRG MF312/G66loger VIBb BolygRAGIMARIm#Ged Wakrs The
phot omesi than mstbskednei 800 foo snet fedr. Tint movbiicimagdasiafent verd patbalied pe130a6l 188° csever al
secmnds4§ymuk$her a continuous or dropw se addition while the substrate is
‘st at i onafepctiveionygithing vas then copduntadl 10y eadht imiagedawate usiog 8 i Fdsmatheymdratsh retchér t he
subst madee thpjetdhing cpnditinasylistegnins tablat3e Byrom titideride (fila) wenissed! fryscavsegepirtr @ndi st t o
Sincr eég'é" t"}‘?e’e'aﬂﬁb%ﬁ“é?na'wl"“%@“dﬁd? fiChiodne (Rletigas wee uendeasth activel sighingtagenthe
_surfadBef la'ﬁ @ef Em 9?%%%9"1'5“ e et of dhaceiching cw&@aﬁ*ﬁe? eéﬂf%?’?f&f‘ﬁ‘f'ﬁé ( HVDS)
*_-,f_-and’sbé' piil ng a m ?’g phingy Ihﬁé‘laﬁ Teé{ﬁ@d f'° o #W¥ used
sp?wqﬁﬁgﬁm ﬁ@&?hﬁﬁg? '@Pr %§. 8 ? &t s

'" ¢ AdRfabout 1

_ he’d
B ;?rrpa hlZé.néés ot ore
o de r me lative ech ra I S. s mpl a eated
g \,9'/-1-5 B%ﬁilatk ggﬁ elgtﬁre 3 H’

j ,ph%%&%&&mh% hdﬁﬂ&f&Mﬁloﬁ‘- e‘?rﬁm \ﬁsﬁg YLE' ICI’ tés he ﬁm uahthI ng)
ritnf@ whs Jt

S during dRuaidgReRMe. loﬁ/ﬁcmﬁvﬁe ﬁg rlv éﬂb Yy Qéuea)éSt ﬁms

rare UsSed, TRY hoWkR résRIs Wb n aﬁgbm@p@e‘?@a&b{pp%@ fhﬂ%&%felé DinP e FehtioHal Pbt t
“falm @ﬂb;ﬁngtdgentsubst raté and 't i f primer is used conventional “primners

““such-as HVDS are preferred.. However, when |ess preferred solvent systems

aresutilized, we have found that ot her primers, such as beta-3,4 epoxy
._._.".i,.qycl_ohexyl et hyI tri methoxysil ane increases the adhesion of the filmonto
“'the-substrate. Using these photoresists and procedures, ‘uni form

_“striation-free filns with t hi cknesses fromless than 25 about 0.1

““‘microneters to greater than 3 nmicrometers may be deposited on a substrate.
- Thé8e films are free from pinholes and voids which could | ead to reduced
gual.ity and yields durlng ‘processing. For nost inmaging applications, the
fil'mthickness will range fromabout 1 microneter to about 1.5 microneters.
he: p05|t|ve resi st f|In1conta|n|ng the polyglutarimde and non- aqueous
R} q%gent can be i maged -by.exposure-to a source of energy, such as - e
-tuLtrayloIet |ight, e-beam “ion beam x-ray and the |ike, that 30 increases
-t he di ssol ution rate of ~the polyglutarinmde in a devel oper followed by
. ‘el opi ng the exposed -fil'min the devel oper. A requirenment for the .
:wypOSItlve phot or esi st utilizing photosensitizers is that the f|In1dep05|ted
"ron4he substrate is transparent to.a w de wavel ength range of exposing '
S “radiation. This neans the fil'mdoes. not significantly absorb the exposing
~rradiation at the expense of the sensitizer. The solvents used in the

- photoresist of the Invention are also selected so that they do not
_interfere with the ability of the 35 sensitizer to absorb the exposing
-.radfation wavel engt hs applied. W have found that the positive photoresists

. of the present invention formfilns that are transparent over a broad

- ultraviolet light range. The ability of the photoresist to be transparent
over near, md and deep W/ allows for its use with conventional near W

. exposure devices as wel|l as state of the art, deep UV devices. Using deep
SUVoal | ows achi eving inproved i mage resolutlon depth of field focusing to
“alleviate 40 i'mage distortion problens upon t her mal processing, and high
..sem conduct or throughput. “The excel | ent

.86
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- transparency of the positive photoresist films of the photoresist system of
“the invention-is superior to conventional phenolic or novol ak type reS|n
.photoresist filns which are onl FPbAFIIBER/Yy transparent to near W
exposure. Exposed polyglutarim de based positive photoresists can be
devel oped in comercially avail able 45 aqueous al kaline devel opers such as
tetramet hyl ammoni um hydroxide, godi um hydroxide and the |ike. The

“~devel oper type used and its st&e®gth is asfunction of the type of .

' pol ygl utarimde resin used ta f.gfjmul ate the positive photoresist and for
conplset e devel opnent of |ﬁHgQ§3¥E gi ven pegiod of time. Wth the
_photoresists of the inventlod:cofpl te deveggpnent at 20-24 Cin about 1
-m nute has been achi eved. Am§ i|s i mged®silicon wafers by neans of a
_scanni ng el ectron m croscope pép catei@t t excellent 50 resolution and
~adhesion of the resist to thd Suljstrat® Wgth retention of high image
resotouti on i s achi evabl e mﬁtq the positive phot oresi st of the present -

“invention. Once the positive (ﬁorue5|u§t xposed to radiati on and

* devel oped or inmaged, the’ excé“ﬁegt(ghegnﬁﬁ §§abi|ity of the polyglutarimde
allows for the use of hight &latUr €' pddt Baking, ion inplantation and

. "reactive ion etching, .also.c ly referred to as dry or -plasma etching,

_oper@tions. Post baki ng refe tq 55 a procedure for increasing resist

““adhesion to the substrate befgore |wet etching by placing i naged wafers
directly in a forced air_ oveﬁ t 1%@ t@l8) Cfor 15 minutes to 1 hour

. \and typically for about Heff fan hour. ~PoSt baki ng al so i ncreases wafer

..t hr ogghput conpar ed to ggrnaﬂ redi st hardenlng oper ations. Depending on the
gl ass transition tenperaure tof. tthe pol ygl utari m de coupler used, the

.- i.maged wafers can. EP 0 14 §5ﬂ e dirggtly haqy baked at tenperatures

moffir.om about 150 C to .about I220 Chi t&\mg i%tage digortion. This’hard

T?baklng may i nprove the resi stiaBéH @q eTmdfed filMto RIE and its

“adhesion to the substrate. ;mﬁ aye al so -found that ﬁ&e -phot oresi st of the

~winvention-is stabl e upon snoﬁage a can easily be shored for extended

‘i periods of time of at Ieasﬂ aﬁ?elevat tem@ratures, on the order
- “'of about 50 C, and 5 at. Ieaqt a f nbi at tenperature, without
. any noticeable change in parﬂ Eg E?he pqgm; ve #hot oresi sts have al so
Y tibéen®found to be suitable @5 a pllafrarizing | afe? inga nultilayer resist

j}systenl for exanple, to pr éhe a mul tilayer resist@ystemwhich Is
“therrmal ly resistant to tel Eh ures of from140 Cgo 240 C In one
:errbodi rent . of -t he nultllayerégysteag khebtopglayer gﬁn ‘be. any positive or:
jali ve:photoresi st that ofoacticved o dadi at i
"ﬂop | ayer and 10 sufflch$ |y opaque 70 The radi tion used to expose

\Lhat it is also pessible to. ﬁtlllze photosenS|t|zerstenS|t|ve to the sanme. =
yg;exp05|ng radi ation wavelengths,in both the top resigf |ayer and t he
-+ plangrizing | ayer and to utllrze dif f @y ers dmvel ope”s or devel opers of
~dirfferent strengths to’ prefereﬁtqally and sequentléFIy devel op each | ayer
.- kndependently. It is also pOSSIb|e to utilize a polyglutarlnlde resi st
. wi t hout a photosensitizer as the planarizing layer and to etch 15 the
planarizing resist through the mask created by the inmaged top |ayer. The
= top ¥ayer resist may be applied directly by spin coating onto the bottom
~planarizing |layer either before or after the planarizing |ayer is soft
. baked. In order to achieve opti muminage resolution, the top |ayer should
.be as thin as possible while also being operabl e as a good mask for the-
HJ_botton1pIanar|21ng | ayer. After the top layer is exposed and devel oped, the
-plandrizing layer may be exposed through the

15
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sufficient to expose’ .

thefplanar|2|ng polyglutarlhtﬁe llayer. In another egodiment, we have found -



7220 mask, formed by the inmaged top | ayer, as in a portable conformable mask
- techni que. When the planarizing |ayer is imaged using plasma etching, no
_phot osensitizer need be preserﬁqPPH 8% Bl anarizing layer film Wen the
“planarizing layer is exposed to deep UV radiation, the planarizing |ayer
resi st can al so be fornmulated with deep W sensiti zers such as
ortho-nitrobenzyl esterg or alternatively w thout any photosen- sitizer :
“bei ng present. The exBded. pl amari zgng- I,_ayer an Lhen be devel oped using an
. aqueous base 25 devé’g Nngs SOl Wt i oré The,top@esist filmmay be retained or
~renpved as desired i%tg & he ﬁevel pme of the §I anargm ng | ayer

. depending on the stEgeg@|hsgof ghe dgvel g | utg&on engl oyed to devel op

~ the exposed planari 2|‘ﬁg | &er. =The -ﬁm yat ut aﬁom d® plangrizing | ayer can

- also be used with have found that the polygl ut a;E_a m de planarizing -
layer filmis resi t a®|n§.§|m>@ng wththethlntogremst filmlayer.

" Asma result, inter gall, sscu ng cLs n& a 3rob|®m andgno extra processing

. .steps are so reqtgre@. The present invention will now Be further
illustrated by wayiof tHe follow ng exanples which are [fresented solely to
~illustrate the n\}%ntl on @d shoul d_not be considered tq constitute
_limtations on§hainvent 25 #XAMLE £ Prffaratign of
- TPolfyglut ari mi ded A ol ygl lmar mge weg pr&par eﬁ inga contgrgious extrusion
-+ devi ce accordi gy t'&’)%t hec pY:QGESS,.—dESQI‘I beg i nyU. S.5 Pat enB3A-4, 246, 374. A
~ hi gh nol ecul ar Sweiglt 2 F1 Fhet hﬁlhmﬁhac%l at & hon%pol yn‘Br.-a was i ntroduced
W the feed pert P8 & wgwscgeav qg»[;mtgmro gextr r at a'rate of
1.3 x [err] (#p85p&un @r ' anwazsﬁ nt r,%cguced into the
- extruder barreB atf a ra em (4& hour) at a
..-pressure of 9. 5‘53 MPa - gauge (r 00 pSi g) The™a ni a c Lgact ed and m xed
ZiaM.thit he polymet hyl §meghacryl ate as it moved forward thg@gh the reaction.
i%.zone at an extruder-urg)@ of8 2258 Thavege barr & tenpeg: ure was 293.3 _C

.- (56€ .F). The unreacgie®l'gleagents and vol atile products aﬂ by- products of
«xthe, reaction were r@noved under vacuum at the vent. The,ign di zed pol yner-
"__.:r”product left the 4559xt u%er thr ou h th die innelt fo ~non-foaned and
-~essentially free o fater | he pol yB gl ut agign de had a wei ght
“zaver.age nol ecul ar g 7’1"000 &s dg erm ned %y ‘gel rmeation '
‘¢hi?dimat og- raphy arﬁi co t ned:;58 @l e jgercent an@onia 8t ived (N-H)
gl u_tarl m.de units ag d ,4\ nmol e percent methyl ami ne-deri v.gcﬁ[err] gl utarimde
1s. The Vicat t ture of the polyglutari ni de ‘Wasa, feasured (ASTM D
25-,__7.0) 1.0 be. 199 ?il _l:ﬁ’e glfss trans®ion tem®rat ur@ neasured by = -
ffeérential Scanni ~.Cal ori rretry, had a m d point tB#ween 192 and 193
EXAVPLE 2 Prepaﬁnat _: n: and ‘Application of Positive:- F@%sts The foi | ow ng
,presents the general “pgpceédure used to prepare and.use gfge positive resists.
Mof~the 66.invention. Tgbl® 1 pResents t®e formul ®&ions HFE processing
-'._.'COI’ldI tions used to forg@yl-ate and use the positive remﬁ’%’.- Four sol utions
7 (Sasples A-D) of the polygtutarimnide, prepared according to Exanple 1, in
Jil'varj'aus sol vent systenms were prepared by adding -the polyglutarimde to the
. olvent. with stirring and heating until no solid polyglutarinde was _ '
. vi:sible. Each solution was then cooled to roomtenperature and a 12 EP .0
=+.145° 355 Bl conventional photosensitizer, referred to herein as SOX, was
« .added to each of the solutions to formthe

- 50
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shown . in Table 1. E

UL -

r--';*‘&tr/90 C for 30 mnutes®

7f.35 gquart z ‘phot omask havi
iS5 . mcroneters in wdth,

positive resists.

di anet er

‘Each photoresist was then filtered through a 1 i croneter
‘Fluoropore filter to renove solid
silicon dioxi-de coated

articulates. Four 7.62 cm (3 inch)
4893508000 Angstrom thick) silicon

£

" wafers were 5 prebaked at 200 C and prined as follows. One to two
"mlliliters of HVDS was applied via an automatic pipette to the prebaked

(wafers and each of the mafer
spinner for 30 seconds.

. was applied to each of th
was tshen spun at 3,000 r
a.relative humidity of at""?eﬁ
was then softbaked at 10

~the times listed in Table 1 E

“thickness. Each wafer was i#p

were then spun at 3000 rpm on a Headway
Ililiter of each of the resists (sanples A-D)
Uropri me; fers using a syringe. Each wafer
Eo secgndg QQ tﬁ% Headway wafer spinner, at
5t 50% to cast the resist films. Each wafer
in a Blue Mforced air convection oven for
ormf&l ng of approximately one m croneter

d from tfie oven, cooled to room

':tenpéQature and exposed t
~'ranging fromO.75 m cronet &
“printer.
wafer was then devel oped by i
at 20-24 C as set forth ingds
filmwere conpletely ren@&
...m croscopy. Each wafer.

<.to 15 seconds under -a Cgﬁgi u
Noeted air.. The adhesion é?t
-~ deveboped |nages were ascerta
=i.m.croscopy. Conplete adhes&on
.. Conpl et e adhesi on, 20 as

“waf er’ remai ned on thes waf
) L mﬁ
;gplan§r|2|ng pOS|t|ve 51§ts
. Iayer resi st wEre fgrnu
;w?Exaane - The fornulatlo 0
E-1) are i I'l'ust rat ed in T %e
—dianet er coated-w th SI|I on

.ExanPl e 2.. Each of the. go xgl
sanpl es E-I) were thenis
rocedure déscri bed-.in f;'
yem.the pl anari zi.ng- £i fin
eavgntional , Shipley: Cq

e PLUS. dlazoketone sensi-ti
sothin.top filmof about E%

“was then exposed as ind

" Linra devel opi ng solutio S S

- fromthe devel oper, was *an
- photonmask for the planakl Bishg
-~ the ®¥op | ayer photonask!'*séeh

~.devel oped, washed and dm

. -devel opi ng conditions set™fort

.the devel oped i mages were dgt

Each wafer was exﬁﬁgt
= S deter ned
therérermv d fro §
D streanﬁbf ei Bni z€

e

Wwas spun at 3,000 rp

-vaf er was then. devel

Bligh a quartz pBot &mask having i mage patterns
tg 5 mgrogr € e¥s in width on a HTG cont act
d™to UVEradiation as shown in Table 1. Each
hmer si on in an aqueous base devel oper sol ution
Table 1 sugh that the exposed portions of the:
and scanni ng el ectron
eloper rinsed for 10
wat er and dried using
he unexposeéd filmand &he resol ution of the
ned by optical and scénning el ectron
of the unexposed filn8was found in all cases.
rein neans ehaty t hesi mages: devel oped on the
ft®r devel oprefi . “Whe'resolutlon achireved i s

Mul ti | ayer. Resi st Sysh§n125 * The
cont ai ni 8g ‘ghe pol ygl uBari m de used in the
& ed usFng=the pol ygl&tarim de described in

| Zhe planarlzgn95205| ve -resists (sanples

Five siltic , 7.62 cm (3 inches) -
i oxi de, were prined weth HVDS as -expl ai ned |n._
ut ari m de planarlzatlog resist formulations =
cast onto the primed v@fers using the 30 :
e © and gof gbagedgas-igdifated in Table 2 to
nt\g each™f.i Fm =a &ne Ilﬁllter sol-ution of a'-

1450B posi tive re5|;£§fovnulatlon (novol ak .+

ay

h-¥af er was softbaked
ec@ion oven. Each wafer.
= - .
cgntact printer and a
0.75 mcroneters to -
d # [err] by inmmersion

bromefer thickness
Bb M &ora,ednal B C

8 2%using”a
age %at terns rangi ngd

bt forth in Table 2. chgmefer was renoved
H dried as setpfoethd R, FRanple 2 to formthe
ldyer. &act wefeg ﬁh@n exposed through

Torth Th Table 2. .

5 in Exanple 2 and aQbe.
hin Table 2. The ashbs]
erm ned as in Exanpl g

RKafer was then
ng to the 40
n and resol uti on of
npl et e adhesi on of

-~ the planarizing layer to t subst rate was gibserv rﬂaall cases and no
- interfacial scum was obseryed| The resol utions ahenseE’forth in Table 2.
.. EXAMPLE 4: Ther nal Smablllty 45

R RN
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. The bilevel resist system sanple E of Exanple 3, was baked at 180 C for
“one hour and exam ned under th scanning el ectron m croscope. Wile sone
-roundi ng of the inage sidewal I Pdﬁpés a/&s observed, the image resol ution
did not change. so EXAMPLE 5: Corrpar ative Etching Resistance This exanple
conpares the reactive ion etching resistance of the positive resist of the
“invention with a conventional—~phovol ak-type positive resist. The substrates
used-were 7.62 cm (3 inch) & ter silicon wafers having 5,000 Angstrom
thick silicon nitride coatgg} omto Wwhi ch~was 'depoé"ted a 10, 000 Angstrom
:thigk 55 al um num coati ng. i‘h§ if er s¢wer e pri ged described in Exanple 2

‘with the HVDS pri ner wnth lggg Ive whlech \Aﬁ_s s%n onto the al um num

“coating at 3000 rpmfor 30 EeEpnfs. The p@ygl.ﬁ-tarl.%n de ‘positive resist

"used was that of sanple D, 10_ % sol uti on of polyglutarimde dissolved
in a 66 wt. %chlor obenzen °‘33 R . Y- meghoxy@t hanol sol vent

corffai ning 12. 5% of the S ee-t er photosen- 13 EP 0 145 355 Bl
~Skti-zer, based on the \Ml og pol yglutari m de, and containing 5 wt. % of

23,000 rpmfor 60 secon 52% Pel atPve Aumi d™y. "The wafers with the _
~depgsited resist films S0 tBakecE’R'n Qﬁor%‘ed a@r oven for one half an
~"hodf at 90 to [err]. Th ul-g ngn |Imﬂ1a@-fa t krga of 1.3 mcroneters.

~_A'conventional novol ak- 3I| a g‘% ofe p% re§i- t -al so spun cast
t

- the CHOES addi tive. |§ SIS was spun epst gnto g he prinmed wafers at

- onto identical primggd wafe K. dasof ake Themvvaf%rs were' t hen exposed to
. near- W radi ation tHgough & t=Ct ot omask ®si ng=the HTG printer. The

. ..palzygl utari m de resi§t of the ngent i®n exgosed to 69 [err] of near W
. -radiation and devel @ed |n a 5?\1 V@)/Vo‘\l solgtion of water and the

- 2 Shi'pl ey MF312 devel o&er a;gpl ygI utari mde i maged@wafers were then
“rpost.baked at [err] f r gmaq, F . The novol ak’ i naged@waf ers were post baked:
“at. 130 to 135 C 10 f nut e8. RéBicti B i 0B etchi ng was then conducted - -
- on 22ach i maged waf er P t h@r m tgat chget cher. under the etching
. .conditions |isted |raT -Bogon t§i chi®ri dé [err] was used to scavenge .
.~water and to aid in the rem)va of .the alum num oxide layer. Chlorine [err]
..-gas was used as the active etg 1|_'9g aggnt. ghe @ owgate of the chlorine gas_ -
» déeternmined the severity of gig et chi ng condi tions. The wafers were etched-
15 %Rt i1 -no “al umi num was: v Bly present. After etching, the wafers were.

--rempved fromthe batch e er and quenched,in yater_to prevent post-etchi ng-' ”

hot'or esi-st .and.-t he al uni$igm ~hyers was. rreasured bei».ore and -af tér etchi ng. -
0g a Ten- Cor Al pha S B f%@ﬂﬁﬁq t-@ﬁdetaezgm'g_qthe rel ative etch

at'es of 't he sanpl es. I p@?ed;;iﬂ ¥t twice and the = 7 =
“'rélative ‘etch rates shovvn b 3 éf‘e &¥Era e§é& ive etch rates. -The# - .
Q)-J/m qual ity 20 was det ermy agd reédi culSatio wasdet er mi ned by vi sual

.anhd’scanni ng el ectron mi crosco y FolTowi ng reactive ion etching, the
:'poleygl utari mi de resist Was. d fahom tehe wed er <u5| ng an aqueous base.
"‘The ‘novol ak resists were%1 I e 8f b&fng $ri pped from t he waf er using

~teenventional wet stri ppi rgg 25 30
ER . = 5 B B
. : g £a 13 5 £ |
. . o o . o [ ]
* aye | § § 8§ §
. . P _
=Y =3 ) &) ==
5
2]
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Ry ";:COI’I’OSI on. of- the al um. nusg Haye l&hder%t heesi 8 . 'I%ﬁe filmthickness of the . -



40 45 50 14 EP O 145 355 Bl [err] 45 EP 0145 355 B1 [err] 1 6 EP O

145 355 Bl * 5t [err] 17  EP 0 145
355 Bl [err] 60 EP 0 145 355 BT 33%P% BLrns " Headway” " FI uoropore” and
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The terms "Headway", "Fluoropore™ and "Ten-Cor Alpha Step” are trade marks.

Claims
50

1. A positive photoresist comprising preformed, non-crosslinked polyglutarimide polymer formed from an
ester of (meth)acrylic acid and having at least five percent by weight glutarimide units of the structure
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EP 0 145 355 Bl [err] 55
“independent |y represent hydrogeg % stituted or substituted al kyl,
B 4hBh

.ary

aral kyl, or al karyl

atoms' and where at | east
~are hydrogen, dissolved i

nDre .non- aqueous,

non-reactiv,

EP 0145 355 B1 5 [err] where [err] and [err]

hydr o ing.fromone to twenty carbon
20 nol e 15 percent of the [err] substituents
n non-aguegu spi nning solvent which is one or
glvgntsfor the polyglutarimde, said

Vsol vent being- selected from ige, .,,pot’,ar S aprotig solvents; hydroxylic,
pol ar, protic solvents; pol 5f3 dgr k-Et ni c sgl vents; small chain,
pol as, carboxylic aci ds aﬁl lgr, ﬂbagl Cv}gher s;zsaid solvent for the

- polyglutarimde, opti onal If'y bei fig Hse® i 8&onbinBtion with one or nore of

~acetyl acetone, 1-nethoxy- 2- p?no chﬁi’o‘ﬁexano"e, 20 chl or obenzene,
xyl ene, toluene, butyl acet di e ﬁoxy et h8ne, ethyl ene gl ycol

a
....monoiret hyl et her, 2, 4- pentgﬁ one, and aam xt uregof ethyl ene gl ycol
~mono¥t hyl ether acetate,
phot oresi'st, after exposur % erergy, i s ldevel op&bl e with an aqueous

solutlon

X3 andnbuhylvacet ateg and where the

2. A photore5|st< laimed in claiml gonprising from5 to 30

> wei ght percent non-cr.ossli nkeel poI Y 25 glutarim @e and from95 to 70

wei ght percent. non- aqueOL
-claim2 conprising frem ]
~polyglutarimde and f

solvent -. 30 4. Ap tc
ri sing positive aE'tl__r
“'spl.npi ng solvent. 5. A’
~coricentration of said: phc
" percent, based on.the weijg

0
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.: polyglutarinide. 35 6. A
.:'sai.d -photosensitizer co

bi's(2§- ni trobenzyl)-1,7 h
“of ‘clains 4 to 6 wherein
deep W radiation. 8 A"
V\/herel n the pol yglutarin
least 8 and a gl ass trant
phot‘Br esist as clainmed i
‘pol ygl utarim.de is formned
; With.amonia, or is f orne
. ,_';-_w.‘th ‘@ m.xed reactant. sys.
-rand: @tileast one alkylamné
_-_e_I opabl e, film for med !
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n:ﬁ-lnq s vent. 3 A ph@toresist as clained in
ﬁ) gp0owerght® p& cent n ossl i nked -
midd E| 60 wei ght percent on%‘aqueous “spinning
resist as clainmed in anygof glaims 1 to 3 further
g quot osensitzer dissol vé’d B sai d non-aqueous
hEG)"‘ sPst*Cas&| & ned |n m4 wherein the -
|t|zer|sfrom5t 3 ' wei ght
gi B p&f & ned, ossl i nked
Ko eS|st as clai med ||£cla|m4 or 5 wherein
is 0 re_, di azoo>ﬁ diand/ or.
eg %oaae & S phot orgesi
‘ ﬁg ot‘osén5|t|zer can Hgd"rb near, md or 40
otor SISt as cl ai med m@g@of claims 1 to 7

,;gr ﬁtﬁhpé'ra@r@of at lelsg [err] 45 9. A
f clains 1 to 8 wh igh said preformed
_by i di zi ng a pol ynmh hacryl ate pol ymer

‘The terms "Headway", "Fluoropore™ and "Ten-Cor Alpha Step” are trade marks.

Claims

1. A positive photoresist comprising preformed, non-crosslinked polyglutarimide polymer formed from an
ester of (meth)acryli_c_: acid and having at least five percent by weight glutarimide units of the structure
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‘claims 1to 9. 1L Afllmas claimed in claim 10 having a thickness of
“about 0.5 microneter to about 3.0 micrometers, preferably about one
mcroneter. 12. A nultilayer pEpal M1 syst.em conprising a planarizing
| ayer formed froma photoresist as clained in any of clainms 1 to 9 and at
| east one other. | ayer capable of being imaged on said planarizing layer.
‘EP 0145 355 Bl 13. A multilayer ph®gresist systemas.clained in claim12

\_in which the planarizing |ayer and t he adjacent | ayer deposited on said

pl anari zi ng layer do not @ an rfaci al @cum 14. A process for the
-~ formation of a single or rru\I\t\j(I: er ph resi st system devel opable with an
~agdeous 5 sol ution wherein a positiye photoresist systemas clainmed in

any one of clains 1 to 9 is used in the formation of at |east one | ayer.
15. A process for forming an ipage on a purface CO}I‘ISI ng depositing an

. adherent positive acti n said su 270m p photoresi st as cl ai ned
in,any of claims 1 to lf ' said filmto a 10 Source
...of energy that increases he diss of the polyglutarimde in a
- devel oper, and devel opi ng the exposed portion of said filmwth said
devel opeherb ®:f BS @he R Ghdbgongimtly ddbreseht RYAPEHRR Br afcubstifited B substittled iRyl LaryWher ei n
- sal d- souralkg, afall@ryefiygiyocarbond |hbvirg\Viroal @is,to Bvdatyaibon altmd eralwiere atJeasta@d.mdd 17. A
. pr ecess parsent bathenBgl subsstitadrizsi 10 Aysiragen, YBsdived frven-aqueole; spiining selednt Wiieh ingnesai d
f1 1 m bebomereawpegiens. sarreackivel spivery fas dhedpahiglutadmidesf saidreeiveny bein@selefted fomess f or
foi m ngamide. paiageaptsfic solopls:ihydioxwlio rpled. oiolieysallepisisriotar, agrotion kefetiircsovents; small
_3_\p\:_gnar i ghaitg Pelpn Aareppylip(pcids; and polar. kagic fetew: saish seivaRy t%ﬁa?ﬁbﬁlﬂta@!'ﬂ'ld? ptionallyai d
Pranar i Peivgyuser imeambingion dith gneyorspose efraceiy aseipnee I-BethpxyrdREepanah ‘P"G’fa&?'lem de
. pORSy.ner chlerokenzan.agylens, tolyque. Bytyl @pelate,d 2?"‘E°(‘J’°§V °‘?P€ c9§W'P1‘ vca' '%‘é‘&’a?f ol piherm
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'tS?‘I ds gtof*e'snjs calme 6§a|m 1”@05 ngp H}ﬁ 5J%f a“ ent o"élglL eg EPI’CI’H t he -
¥ “aﬁ'g?ﬁ?'l' and on7 aabrytgé}sur g&li E"ﬁ\v%

. planari |ng to s rocess as clal rred inclaim

',jf '18 V"*'@r Al Photidsft 36 bl nl HRiG I RbhSRAg rolP$h hd VB vAfight B&c&h%@ér@éhr&&d 30
20: A PpegdsSinide dnb #bh06 tol 60 welgf paicdi néH-aqbSoudighAhdsovaitd | mage f or med
al:'-d second filmis transferred through said planarizing filmonto sai d
S Ubd .0 € AUhofdfbsiERC Elbived inOdhy &f GRIN3g1 1024 furtfer WoMBEsHG msmlammmeﬁhotoﬁhnﬁhzat m 18 B
Wwher ei n desivdd Sesaidmdn-dubsus sainigistlesit.a negati ve acting photoresist. 35 22. A
_r.ocess as claimed in cl-aim 19 wherein said planarizing filmi's- exposed to -
eep. 8V Aahdtoseivtas pfpirabdus claigy 4 wheseiu the wenchatsiionda \saitl ohatesensitizar e &rto 8&ii d '
mage - f oeigtiderantstasedl ondiworeibhf of [said Uﬁtomedmm-cmlﬁiadeolv@@rmwepr ocess as
1:88-med 'in claim18 or 19+further conprising addi ng at |east one |ayer,
i ntexGredi Bhoforesist aajcinedain aglain | hgr Bi wherelh srid; Rhejossasitigsf ccomprises (ife ¢r Jedrey
%jnarl “lagrgide pngfor Bislpaitphopaiiitd dpeiene diogiper bei ng 40 - reS| stant to said
€

veiopln neans used to cr secon d wherein.

“said fnd AP P e @*@&"E‘%PMB% AT @Fwﬁheawg 2

: ra | ton
: second FI‘T mto Torma second i mage

8. A photoresist as claimed in any of claims 1 to 7 whersin the polyglutarimide has an atomic ratio of
carbon to nitrogen of at least 8 and a glass transition temperature of at least 140" C.

- 45 9. A photoresist as claimed in any of claims 1 to 8 wherein said preformed polyglutarimide is formed by
imidizing a polymethyl methacrylate polymer with ammonia, or is formed by imidizing a polymethy!
methacrylate polymer with a mixed reactant system comprising at least 20 welght percent ammonia
and at least one alkylamine.

50 10. An adherent, uniform, aqueous base developable, film formed from a photoresnst as claimed in any of
o claims 1 {0 9.

11, A film as claimed in claim 10 having a thickness of about 0.5 mlcrometer to about 3.0 mlcrometers,

st preferably about one micrometer. )

.. 56 - . ) ! A

. 12.° A multilayer photoresnst system comprising a planarizing layer formed from a photoresnst as claimed in
" any of claims 1 to 9 and at least ong other layer capable of being imaged on said planarizing layer.
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using plasma or wet etching to forma mask for transferring said second

I mge onto said surface through said planarizing |layer. 45 24. A process

as clainmed in claim23 wherein gpigl ﬁ%gr%il i mage on said intermnedi ate-| ayer
‘is transferred onto said surface by dry etching said planarizing |ayer

t hrough said rask fornmed on said internediate | ayer. Revendl cations 50 1.

Phot or ei atmuyfitbaybrt phbtomsistmyaterans cleimed il o i 2 inpatc GeLilanbriziity Gbering il ddfcent) ON
\r6ticul 6, lafeyrdepostedmn stid plackriging leyst do nal fora ianl ertetfsdidl bumcr y| | que et conport ant

au noins 5 %en poids de notifs glutarimde de fornmule 55 * C L M S
* EA40A pugcessSior thy fopmation of a single or multilayer photoresist sy§iém (developable with an aqueous

5~~~£&~~~~s0lution wherain 3_positivp(phptoregigt |system aRplaithathin 4nygoe bl dleir® 1 R isatsedim the

repr esent @Hf‘a“P’thé’bE?Féla'fﬁfW des atomes d' hydrogene ou des radi caux 75

hydrocqrbgnes alkx ¥Ie aralkyle ou al karyl e non substitu6s ou

subst i taes o s&fgce for ?'%%05“@9 aﬂgm'grep giive|agting fimhen ns 20

% en, mol eg Eg A mcreases jjts] 8 U}Tgﬁ ly fon gf sid i tofyns un
sol vant dgev l‘?ﬁgﬁeéégse §'§p’m§ été (9 ‘I'tﬂ ulis? dayelpRer ped pour

le pol yghutar a ue?jf nonw't S32 frvplpes to Py 'g?ﬁ Vant etant choi si

par m- qesA%mcysﬁ%%laﬂf'éh% & 1§Wh%|h gédg Fouqc% Jr Y, al%mlggnoleq %Sbegrﬁ) '.Xna%taﬁr ol aires
proti quesgpydroxyl es, des solvants alres ap I 'ques cetoni ques
des aci des carboxyllques polaires a courtes cha~nes et des ethers baS|ques
pol-ai r s, Alpadbds asiainiatin RRIT 19 6 Balnet Mpag.hgfrsdasakegeaa f.ﬁvsa?&yetdoe
utilise efimassaxcsonice 6fenavg®C UN ou. pl usi eurs conmposb6s par m acety acetone
| e 1-n6t hoxy-2-propanol, |l a cyclohexanone, |e chlorobenzene, | e xylene, le
ubnds. A'pmceqsefordomgmnt imbgs, orl & sutfadd cbmpxisifyDdep6diting rae adheredt, pRRarizing film on
nmoncarbt hysaidysisacy Baingl Hsasgridysuriane] said plarrizingpitmn tcampriding REprefbrmed nordrassipRed
d' acet at epayovarimide poiyrpestah gleimgd v ady eftdieimsehe@l ycol , de xylene et 25
d' acet-ate déepnsiting asecend %WW%%@GM Ineagpﬁmaatdesmd surfagm es expositi-on.-h de
| eriergl e, ééﬂ“'ﬂ%@é‘l"’['ﬂ? pAidcsegend dilmteea seyreuefiragiatienyueuse. 2. Phot oresi st sel on
la.revendi.c&f '" thegb‘?@e‘??é'ﬁ'ﬂ of paid secondsfimgp erpaty,a mask aadheiangriging filay i de non
reti®ule gt "a egg‘ga?a' JAm 587 gecopfilmdhgughsaig gnapk andjhe piasanizing file and antozp
3. PhotoreS| Ste%€el on [ a- revendi cati.on 2, corrprenant de 10 a 20 %en p0| ds

de pol ygl NEI%Eésg]agﬁalﬂgrpm cgﬁl ﬁ)lu{hgrseﬁrss ‘g%e ond, fl corrrllé/nsgsu apo Ogrgesﬁzg gd%ng oresrs

fi-l age non aqueux.

revegdisgal bRBsss bs @larﬁred WMQQ%MQ @I’ﬂa %ﬁé{ﬁﬂr‘é\% f%h%ﬁg&g ]s%okd i s f?a%sferre teur.. . .

travai 'l afiougsalRQRnbrizing filt chQidi sCHRR age non aqueux.. -
5. Photoresist selon-la: revendicati on dans | eque'l | a- concentration dudlt

' _ pI’rO‘t OS EﬂSA brlol:éss a§ Gdtldhed/la cﬁﬁ\ ﬁi v‘herem said second film comprrses a negatrve actmg photoreslst

35 22 ‘A process as clalmed in claim 19 wherein sald plananzing film is ‘exposed to deep UV and developed ~
e usmg an aqueous base developer to transfer said image formed on said second film onto said surface.

23 A process as clalmed in clarm 18 or 19 further compnsmg addmg at least one layer mtermediate to
e said planarizing film and said second film onto said planarizing film, said intermediate layer being
40 resistant to said developing means used to create an image on said second film, and wherein said.
R intermediate layer is developed through said mask formed on said second film to form a second image
using plasma or wet etching to form a mask for transferring said second image onto said surface
through said planarizing layer.

. 45 24. A process as claimed in claim 23 wherein said second image on said intermediate layer is transferred

onto said surface by dry etching said planarizing layer through said mask formed on sard mtermedlate
Iayer
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T 1. Photoresist positif comprenant un polymére polygiutarimide préformé, non réticulé, formé 2 partir d'un
ester d'acide (méth)acrylique et comportant au moins 5 % en poids de motifs glutarimide de formule
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- pol ymere pol y(nethacryl ate de thyI e) par

230 %en poids, par rapport au poids dudit polyglutarinide preforme, non
r6ticule. 40 6. Photoresist selon la revendication 4 ou. 5, dans |oquel
‘ledit photosensibilisateur conB? 8458858t pl usi eurs conpoeses de type -

-di azo- oxyde et/ou bis(o-nitrobenzyl)-1, 7-hept ane-di oate. 7. Photoresi st

-selon | ' une quel conque des revendications 4 A 6, dans |equel le

‘phot osensi bi | i sat eur peut absor ber ﬂn rayonnement WV proche, noyen ou
‘ointain. 45 8. Photoresist selon I 8ne quel conque des revendications 1 a

.7, dans lequel le ponquCﬁ i m de abyn rapport)aton1que du carbone a
1" agote d' au noins 8 et un np at u s A%ansition vitreuse d' au noins

2140 C. so 9. Photoresist sel C une que Eb que des revendications 1 a 8,

- dans |l equel ledit polyglutarl mjde prefor est forme par imdation d' un
annnnlac ou est forne par

| imdation d un pol ynbre/pol y( hacryl at par un systhne

-~ rbaetif mxte conprenany au s d angnoni ac et au noi ns une
" alkylam ne. 5s 10. Pel i e unl (B adhe mt e, base aqueuse
~. devel oppabl e, fornbe a partir d'un photoreS|st sel on : 11" une

“quel: conque des revendications 1 a 9. 11. Pellicule selon la revend| cation’

10, ' aydiers panelie Bai Resetifis représevtpnt dndépengamemant désr alomed, dhyfirogine de dps wifieaugnce . . .
. 4&~~~Jl¥dmca2b°nés alkyle; aryle, araliyjej oujalkprylejnpn substituds jop jsubstitugg, ayant@® 10k 2048n®E5 B1
“d' envi r &§ 9@ReRe: gtodan @Hea"d@m h3P oF ey pletndps jseRstivans Bo dpnt cdea ritomese

| couche Apeiapine ‘i" 'a% ® e aaﬂe% cglff&EaB‘r?é's‘f“s‘t“ Rlusiows SpITAgHR
uel condiie. 88%" '8}’1 °£J q‘b‘w it(s) ! tﬁ%‘ ﬁﬂ@t’f@'a'f?ép bl e
protl ues de e am de. es SO vant ai e§ 8 on ueﬁﬁ étﬁ( 7, t ?o oth
2:? tOFI %V&'s ac:H& Ues |re ames et d ers “f pokar $ led, | .
o [ ene g Lr a MY ,ant s XSl 5 I T ou al%? sequel
ks couchg cétbnet e 1-hethOk2) 13 ?ﬁf@ i}zt gb couche.
“endant. nWéﬁJ"'l’é {oﬁeﬁﬁel'gc@lﬁmtbuﬂﬂsle ©-diRét cﬁyét gl’, & ribnométhyliqus d'é e pour

LI la for b, Al ApdtBnddiths 8T MélanBl SadiRSirsther %’thy%e@é R ABhEd |ede &ppa
. aves Uneard6thi teQidtyits VEURE ;eqakaribspﬂoﬁseuévai ai8s bipoliion® deIPsASrgibAest Qév@ﬁ%ia@l@

.. moi.ns unﬁemu@blﬁhonudimapéaot oresist positif selon I.-Nune quelconque

"._"'-revendl cations 1 a 9. : i 5., Proced6 pour la formation d' une i mage sur

-‘-‘:_'-"'-june ser fRhoweresistawion larrmtnduta&ordﬁpﬂnprenam deSchi 30c% supbidcds mhlygiotariniide non réteet| i cul e
- ~adh6r entetde 85 2 VGl dnapaids desqvedide fiilkge foprrg®ex.a partir d' un photoresi st selon
- 1. Nghe quel conque des revendications 1 a 9, |'exposition d une partie de

S adite dié\Pﬂoieelﬁil wlop Iy mevendipglione?, Fomprenant de qﬂné Ldrempeids do polyghdasimidgenon .
|'ssq_l,,ut'1§tl9H' GW%IW%P&P‘P'%@@'M%QG’ fgomgveAuaeur , et | e ddvel oppement de

_,p ex )0S6e e Iadl te pel licule & |' aide dudi t Tevel at eur, pour R
oF et "ﬂsﬁﬁ% une I5ations 1,4 3) compgapant en ede |“6Hh°19§°"sﬂ’§l% I equel -
aftte- ?)"UFE‘@' 8?55' g's%"é'f di?ﬁ NAeigd °Eﬂ"taFWol et, - un faisceau

©-revendi cul
.'--:,,-'%pe |ICLI| e avaht. 1 ex S|t|on lérmlr?’aéﬁlaerﬂgéeelﬁ "H’ I'te source d' energie.

oy _250 6. Photoresist selon la revendication 4 ou. 5, dans lequel ledit photosensnblllsateur comprend un ou
i - plusieurs composés de type diazo-oxyde et/ou bis(o-nitrobenzyl)-1,7-heptane-dioate.

d- el eg t rl“?lgtﬁres&aﬁoﬁlla %H CAtlglp4 q:}éﬁ‘\s E&’uei’ﬁ cE)nac\ér(ﬂr Eon%m fnéglhggée%ggad a%? lon la

" 7. Photoresist selon Pune quelconque des revendications 4 & 6, dans lequel le photosensibilisateur peut
.- . . absorber un rayonnement UV proche, moyen ou lointain.
45 . ' '
8. Photoresist selon I'une quelconque des revendications 1 & 7, dans lequel le polyglutarimide a un
rapport atoquue du carbone é I'azote d'au moins 8 et une température de fransition vitreuse d'au
moins 140° C.

50 9. Photoresist selon I'une quelconque des revendications 1 & 8, dans lequel ledit polyglutarimide préformé
est formé par imidation d'un polymére poly(méthacrylate de méthyle) par I'ammoniac, ou est formé par
imidation d'un polymére poly(méthacrylate de méthyle) par un systdme réactif mixte comprenant au
moins 20 % en poids d‘ammonlac et au moins une alkylamine.

“ .55 10, Pellicule uniforme, adhérents, & base aqueuse, developpable. formée & partir d'un photoreslst selon
v+ l'une quelconque des revendlcatuons 13 9

- 11, Pellicule selon la revendlcatlon 10, ayant une épaisseur d'environ-0,5 & environ 3,0 um, de préference |
/ .
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- 18. Procede pour fa formation d'une | mage sur une surface, conprenant le
.d6p8t sur ladite surface d' une |cuIe adhdrente rendant planaire,

+formant une seconde surface, |a t 1ﬁﬁq|%hle rendant pl anaire conprenant
un pol ynere pol yglutarimde preforne non-r6ticule, selon | Nune quel conque
.des revendighdon fumis 1 9, 30 .l e d6p8t d'une seconde pelllcule capabl e
de recevoir une Inage sur ladite seconde surface, .:- I

\-exposi t120Bysléraé B0 PAGirbtst GHitkdid EonERHANURe REIchd FeRlidht Gadbie HABY & Safiedrun
r ay onnene phgtorbsist Sehanaiutebritie e rbandicilibris 20 BORARoIAING adiotcBuchs EHRLIE do
. pel I iscul e rqpoveir vhaimage] adrilaite cbuctid remiasipRnge) | a pel licul e rendant pl anaire,
et le transfert de ladite image, de |l adite seconde pellicule, a travers -
- ledit s §ysteres dd phdlorasispmiiiidoaahp eslon 13 Sevendicationd@ndang lequehiiarceyche tengant plbraik t €
- surface. #tlagouchy iadeite dippssn sirdeditecauchsi reraiant plandlrd ne thement pasaia adile lirnmtiatia.
- seconde pellicule conprend un photoresist -travaillant en positif. 40 20.
Pr ocBdel4s §f°6?f’él Pgur g \i‘é’ﬁﬁpﬁ giup syster® dg phatoresisl ameno-| auuidicouchridévelonpaisie evef gnatee
sur | adit & ’iﬁgﬂq’é’ % p1s; lequebon: utlis. (dapssip derangtionzd'aur meies yne| WHEhPeuh Bidkdresist e
“rendant pPETAFTY Ul ‘F"e‘c%ﬂﬂ‘f’?%esé?]’?'f‘%@“sé@ %yen d attaque par ions reactifs.

S 21, Pr 6 %cg an lL orm %{l‘eci%ta on 18 a s ep5te Is&eon%g pel licule
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reveh cat’*‘"&.c;t el o gg i "ﬁ“‘"? '"‘?ﬁs%l T',@e i RS
Bo

- ergt I, au ente .
S a‘iun: rayopnggem sdofd r?ré%@!a J?op &_ﬁ% aﬁr base
< agueuse, I og gdr@w‘, . nge sur .
RJladite se(g:)g)gdg pél |tl cul ggglawdﬂéﬁgk%%%%e sgﬁgn Faf?’gé\?endl cat | on 18 ou 19,

‘_':'Cb'ﬂpioe BN Profdus Qo & rbvendlelitién 1) déind llequidl tidite sdarh | densthie eEtQﬁd%ﬁne%ﬁWaﬁ@etd au
;] DI N'S . Uneurctaiscdae d'élettions, i hisdéal NS Gutunl radhiefemet.| I cul e rendant planaire et
il adite seconde pellicule, ladite couche internbdiaire 6tant résistante
i-audit. sy Brocdlé sdbw dd ependicaiot 16tol | 165&mpenant en @etre lanueissaifedyaceSder ladhﬁdiemmle
seconde | peMaht lexdoeitionade latiitenellicale & diditd sdict d'émemiche | nt er medi aire ' est
,_3.-f',;ﬁ"deve45opp e, A- 55a * travers ledit nasque fornb sur |adite seconde
~pekli cdperpﬁs'é potra fopatien Highe loregener yeecsriehe. ¢ompepaant lp dépdtcnr laditatsuriagel d'uprar
. pllasma ouPqligkle adérandy [pndash planlser formantt unerfgeqnde: Seifags ledile @ellicujgorandant| planaire
- transfert 0%@'?"3@.% @°'¥'é§f’6 Hﬂég"f‘?fﬂtﬁg Reqiorme aen Eliculgy sefog dune °é.'e'9‘?"a\'ﬁE4°§ revendicee
_.--:-_{-x'zcouche re d% d IIIII 11111 11111 1111 23 * C
o % : gaofégs':'onué‘u"egp 2 ol %a i gg" b g'eggn '"‘5‘%? ‘aglite *‘éﬂ?%%ﬂ‘i’fﬁcgt ion 23, dans
'"":’”‘I"equel a est _tran fgrd _
ara di tﬁeél& gealr elqg e)&)% d% aZdlte sec ndglpg |cue Slérhecrée%ﬁ'agﬁ qgﬁgﬂr? _..-_:
travers | | [
'{Pat et ansﬁﬁu;,h@an},,fe' Bosit &a,ggg%ﬂéﬁ%?% rmgergj{as;3 M&ﬂ atggggr%\gg dglrﬁélsé etsl?d'te rﬁe“'cu'e :
:nizcht - ver net zt es, aus-ei nem- Ester von (I\/bt h) - acryl saure gebl | det es

s Polygl UbAPIoBACE - J30h MiTRévenditaionT ) dars! BaLbI ﬁdﬁe&\éco%bcie!ﬁ&ﬁé bmﬂﬁhﬂhﬁbﬂo%sgle.r
\S\_/u kt ur “travaillant en posmf

: 40 20 Procédé selon la revendlcahon 18 ou 19, dans lequel ladite image formée sur ladite seconde pelhcule
-est transférée, 2 travers Iadlte pellicule rendant planaire, sur ladite surface, au moyen d'attaque par
ions réactifs.

21. Procédé selon la revendication 18, dans quuel ladite seconde pellicule comprend un photoresist
- 45 7 ftravaillant en négatlf

T 22, ,Procéde selon la revendication 19, dans lequei ladite pellicule rendant planaire est exposée & un
rayonnement UV lointain et développée au moyen d'un révélateur & base aqueuss, pour le transfert sur
ladite surface de ladite image formée sur ladite seconde pellicule.

50 '
23. Procédé selon la revendication 18 ou 19, comprenant en outre I'addition sur ladite pellicule rendant
planaire d'au moins une couche, intermédiaire entre ladite pellicule rendant planaire et ladite seconde
pellicule, ladite couche intermédiaire étant résistante audit moyen de développement utilisé pour créer
. o une image sur ladite seconde pellicule, et dans lequel ladite couche intermédiaire est développée, a
.---85 -+ fravers ledit masque formé sur ladite seconde pellicule, pour la formation d'une seconde image au
‘moyen d'attaque par plasma ou par une solution, pour la formation d'un masque pour le transfert de

ladite seconde i |mage sur Iadlte surface, a travers ladite couche rendant planaire.
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15~~ o (e e e e e e e e e e e e e e 20- -H
.2 Rl ~CH2 aufweist, in .der RIFP R345055Ba unabhangi g Wasserstoff oder
~unsubstituierte odor substituierte Al kyl-, . Aryl -,  Aral kyl - oder

- Al kar Ikohle wasserstoffe mt ein bis zvvanzm% Kohl enst of f at onen darstell en
d

- ~und éﬁ%"e%c ﬁﬂm 23¢/aps fleque tﬁ%dtt? peranredmagrssudioctoughg iftermpdiagre gel 6st
Nd'n ei nerﬁsH ' ace _par %@ﬂﬁ'ee%a%’r‘{fu'sﬁ'te 984S GREFAN planaire, dotravprs dedit
“weni gst AEIE ﬂr 'hf‘ °?“|§P? PeediAi % hi r eakti ves L6sungsnittel ist, das

- ausg epgﬁ us pol aren, aprotischen Am dl 6sungsmtteln; polaren,
protisc %%/cfr oxyl'il sungs- mtteln; polaren, aprotischen

- Ket on 0%@59&?‘ \AnbiBrelst, biMfaddehd teing\%rbefonﬁlasa ﬁrfcﬂtgg DSGH" drldr EQQ oftif? 30

basi schegykkds " dbilddRb SoiydRgrikia A
'-gegeben@“ggal,ﬂ S d|%nI Konblonatlrén mHI irlmr?égm 0 er fGeereﬁ gon c%’tm; c%etron,

- 1--Met hoxy- 2- propanol., Cycl ohexanon, Chl orbenzol , Xylol, Toluol,
. Butylacetat, 1,2-Di nethoxyethan, EtRJyl englycol nononet hyl et her,
. 2,4-pentandi on, und ei nem Gem' sch a Et hyl engl ycol nonoet hyl et her acet at ,
Xyl ol" und Butyl acet at ver@ye et w rgk und wobel, der Phot oresi st,, nach

Belichten mt Energie, h/na r\(ﬁg& g entw ckelt werden kann.
... 3512, Photoresist nach Anspr unt d 5 bis 30 Gew. -%
: ni'cht-venmetztes Polyglutarimdfund 95 big$ 70 Gew. - % ni cht-wafriges

.. schi euder guBl - L6sungsm ttel . 3] Photoresist nach Anspruch 2, unfassend 10 .

... bis 20 Gew.-% nicht- verfiet Zt es| Pol ygl ut af i mﬁﬁmd 9@ bis . 40 80
' <% ni cht - wai ~ri ges \Sch guB3- L6s 4. Photoresist nach
- “ei RS der Ansprtche 1 bi R, ferN@H4mMTasse i nen’in dem ni cht -waBri gen

- " Schl-.euder gul'3-L6sungsmittel gel 6sten, positiv arbeitenden
. -~ Photiosensi bi | i sator. 45 5. PhotoreS| st nach” Anspruch 4, wobei die

T Gewh Cht @S AVRE0&He AikeRoniBh

. Konzent raibenndes ARl G ﬁﬁhi@m%féﬁ%ﬁ oSl ﬁsﬁ%ﬂe am;.- das
rs i is nst

" 'Phot-or esiobdi mifdebteSPMBICH ddr ABSituerten \Hy RRdssdigsH & tgeuaariﬁ lefbrh In&ﬁm@ng%hn Oder |
= MEhref € SéMbudblgaf-CBxungEmitai welehHRs wehigstdn® oM didhGwaBnges] hichlredktivde b auRguntnel istinT f-at .
50" 7:  Pliaé arsgésaak istashpoirencabralisdherRGIAIGEUNgSitteh; blsrerd prowéehai Hyd&,sqnosungs-

-, Phot 0s e miitdir; | olaah,0siprdisehain [Ketogs sungsiitta i kurZkettigdne paiirero Garborisiuit) ukd/paksgr bi er en
: -:_.,;‘.kalatn 8.bashivbéroEthern;swobsiataly Lésungsmitdbtlr dessiolyglotacmidl gogebendnfalscil &ombiaegion mit

. Pol y @l Uteineinnbdér @nahrerdnovon vAzetylabdton, S-Methoxy-2p6Esolh ICgeisiexshén, ZGhioBienak Stywf, f von

idest diolyold Buideatitn 62-Ojmethokyethem rjiulesgipoimonemetiwistheri Aveimntaedion, Lrd) eifsm

¥ auf el stGemipeh pyroEthylenglyenimangethylathioraestatcibriol snd: Butylpcotabvetwaniias wid upsbisetiel dRs

__‘V or: gef a rﬂl?ptgre%{ %i]l B?ll&h’lt?r}-ﬁ“ﬂEw% ﬁ\lt|ewprd¢é§q|g§p dfsung entwickelt werden kann
T e 2 C| L ul

111 |
2. "Photoresist nach Anspruch 1 ‘umfassend 5 bis 30 Gew.-% mcht-vernetztes Polyglutanmld und 95 bis
., 70 Gew.-% mcht-wéBnges SchleuderguB Ldsungsmlttel

' 3.. ‘Photoresist nach Anspruch 2. umfassend 10 bis 20 Gew.-% nicht-vernetzies Polyglutarimid und 90 bis
‘80 Gew.-% nicht-wéBriges SchleuderguB-L&sungsmittel. ' :

o '; 4. Photoresist nach einem der Anspriiche 1 bis 3, ferner umfassend einen in dem nicht-wéBrigen
- - SchisuderguB-L8sungsmittel geldsten, positiv arbseitenden Photosensibilisator.

. 46 5. Photoresist nach Anspruch 4; wobei die Konzentration des Photosensibilisators 5 bis 30 Gew.-%,
’ - bezogen auf das Gewicht des vorgeformten, nicht-vernetzten Polyglutarimids, betréigt.

.6. Photoresist nach Anspruch 4 oder 5, wobei der Photosensibilisator ein oder mehrere von Diazooxid
o und/oder bis-(o-NitrobenzyI)-1 ,7-Heptandioat umfagt. '
50 -
7. Photoresist nach einem der Ansprliche 4 bis 6, wobsi der Photosensnblhsator Strahlung im nahen,
s mittleren oder fernen UV absorbleren kann.

NP : 3  Photoresist nach einem der AnsprUche 1 bis 7, wobei das Polyglutarimid ein Atoinverhéltms von
. ..65.; ~ Kohlenstoff zu Stickstoff von mlndestens 8 und eine GiasUbergangstemperatur von mmdestens 140 °C
L "aufwelst S :

o 9 _ Photoresnst nach emem der Ansprbche 1 bus 8, wobei das vorgeformte Polygiutarimid durch Imidisieren

R o i}
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ei nem Ent
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ik verypiet Y Bj | d zu erzeugen. 16. Verfahren

gﬁ&g 90 ‘F er16

- Dar sgsel |'upg déth BRSickibd 6He Sasik z@brga.gepoerfl ache, unfassend das. Auf bringen
“-el nes-haftfghi- gen, ebnenden Filns auf der Cberflache, wodurch eine ZWEIte

. Oberf| aeheergirbi habhtAngprictl 18/ wobelodie Eneiifidquolie. Ukaviolett-, EIKNORMAS 1dnbh-Bdéx Mbntgen-

_-.:'.'_:._.vorgef or néteBlungistcht - venet ztes Pol ygl ut ari m d- Pol ynmer nach' ei nem der R
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€$./zwei't en Fi | ms, " um ei-ne-Maske:-auf dem ebnenden Filmzu 40 erzeugen™ "
. OndP+ Yl e aésﬂaste!'la'w%ﬁ"da%mf Pl Qb@ﬁ'a@iﬁ’i yfersendidag fufbripgardneg haftiden -
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Cozwei®e Fi eﬁb‘é‘ﬁ’qefwtg‘? ggﬁ‘tf"%’ﬁ?f "E?F'@E’l Pé’{y"‘ﬁ‘rﬁaﬁ'i' P'"eﬂgerﬁ‘sP’Qfé'Pﬂahr en
nach Ansp das ay m dar ellte Bild -
| durch re "bﬁ{%s m%gzwe§ n Fllm L?-_rr“g“‘ qe%tﬁn m\‘ven rsaheg &8? %ﬂ - he _
Ny ert T 29CEWL oli %‘i %%:?Qie@% 2‘ iig Méé%bgdf (Qﬁr et?ngﬁ‘de}t q:lltﬁl J.um -
ek neg nega,;duge,p‘;n ei tenden Phot oresi st u :

' “Ubertragen des Bildes von dem zweiten Film durch die Maske und den ebnenden Fim auf die

Oberfléche.

- 19. Verfahren nach Anspruch 18, wobei der zweite Film einen positiv arbeitenden Photoresist umfast.
45 : '
. 20. Verfahren nach Anspruch 18 oder 19, wobei das auf dem zweiten Film dargestelite Bild durch reaktives
lonenéitzen durch den ebnenden Film auf die Oberfliche Ubertragen wird.

21. Verfahren nach Anspruch 18, wobei der zweite Film sinen negativ arbeitenden Photoresist umfast.

50 . '

22. Verfahren nach Anspruch 19, wobei der ebnende Film mit fernem UV belichtet und zur Ubertragung

- des auf dem zweiten Film dargestellten Bildes auf die Oberfliche mit einer wiBrigen Base entwickeit
wird. :

-66 23. Verfahren nach Anspruch 18 oder 19, femer umfassend das Hinzufligen von mindesténs einer Schicht
- - zwischen den ebnenden Film und den zweiten Film und auf den ebnenden Film, wobei die Zwischen-
schicht widerstandsféhig ist gegen die zur Erzeugung des Bildes auf dem zweiten Film verwendeten

. Entwicklungsmittel, und wobei die Zwischenschicht dirch die auf dem zweiten Film ausgebildeto

T




50 22. Verfahren nach Anspruch 19, wobei der ebnende Filmmt fenem UV

" belichtet und zur Obertragung des auf dem zweiten Film dargesteliten Bildes
auf ‘die berflache nit einer VEhOl¢esssHte entwi ckelt wird. 55 23.
Ver f ahren nach Anspr uch 18 oder 19, femer, unfassend das Hinzuf~gen von
Jmndestens ein n den ebnenden Fil mund den zweiten Film

rus Su | e 2 %
d auf Oyt eien zwiito, Bldes curch, Fiastpreorer Natgiza pntyicholl Wiidum eina
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. durch PI asma- oder NaOdtzen entw ckelt wird, um ei ne Maske far d| e

 Ubertragung des zweiten Bildes durch die ebnende Schicht auf die Qoerflche

. zu bi:lden. 24. Verfahren nach Anspruch 23, wobei das zweite Bild auf der

Zwirschenschi cht durch TrockenAt zen der 5 ebnenden Schi cht durch die
" ‘auf der Zwi schenschi cht ausgebil deten l\/aske auf die Qoerfliche Ubertra- gen
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