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t enper at ur elthaiigic etk adidecdriasi deperdng rupdn Hé imohonar ebapaaitibry ofvihd bopolyther orGolyr-
bel ow. 46nerizatiohihrendiivhs; ikss prtstreddin dneaspeet oftthr @sakmign bicthe) olviained | rbsjst Béttetnothtainer |
pr ef er abkapolf@erthes 7B valie o990 0PG5 , of course, varies depending upon the kind
of an % ni t iAterghe m*yf@"zﬁdwfvémprecbttatquoot!mnmwé?f ipfitered.uyashedtand driedhtenatively.i fon
time var meybeidisreier ing selyspiand éaprecipiated i Brneqivenis followed bifiliratiey), yasing ang dring.
t enper at ur e rosish gompopitipn-im @ropsrerd, Ry distolving thenphitained Gepolvines prafessbly. #ith afeflitdher .
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sui t abl eyggegdi tions. It has been found by the inventors of the present

I nventgon that the intrinsic viscosity and the solution 5 vi scosity of

t he pol y messummentionNClardcetisits 4na Erdljationcep EmgRnt ed by the follow ng fornula: | og
[err] = U.63T + [err\ wherern [efr] 1S an intrinsic viscosity of the :
pol ynmer as Nbet & protese tbr measonightiyd seasifivity ofitad adietioa t snsitive |positivel rdsist ackordifig toitlse a

sol ut i onpresentio@ntiop wilfbetdaseripagl yner as determ ned in nmethyl cell osol ve

acet atse at A eatynjer isi dissolepddm A suitable golvephsugh aMCA.ATheloblaiged sdhutionkis illdregothipughi 2o s
dependi ngremprene fitlachavina nkore eienpfd? 1ol &6 1M 19 Ritaie @ esisy Aeltion rThisgpsjet seition st i on
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inhibitor in a suitable solvent and fil-tering the solution through a

menbrane filter having a pore sER@28938B1to 0.45 [err] 20 The
copolyner accordlng to the present invention may further contain other
m)norrer ba ¢ m)noter corrponent o ther eb |rrpr ove the perfornmance of
thQ/cop ubsti—et 0 ffﬁﬁ ° qnpity . f’ o a aronat i c rmnorrer as
‘the cormﬁgg 3‘: anol §Y 0{) a tSlsa f&' kg eg@e r@%ﬁd

Exanpl eémg?w Qteat Ead q&g{& i ep°§tr SR vinyl
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L ene,
Vi nyl nagiich ddugiigss d{ét&}"l'ﬁa}féé a@pm':a ﬁme\euéw Co@ (do aggé Sostiésh axﬂhs"es
havi ng fign ickiebd brUR éxpsBd brle& be ordihdd B lidrn aréeﬁhﬂwny%lfvx The téith @ Vity CARITRQUR dS
havi ng thb gresedtnveribi Rfbrsb @W&lue & Whibh RS sASHVRY bur@CdrosbalRs ordiay) acr ylate,
benzyl a Alsccthé GifnRicknydsdbre th\@Rdbprdnt is MBastie® asd dbmparsd il Wter iRtseiry| at e
and pheanydterminb kracifipleatechemidsh thért.iThe tbe MiiolinessasssNiéd MAheSprésem Hrivbritibieitersap t heir
ar onmat itws diffengnce.Fur t her, when the copol yner according to the present
i nventi onGéranaUyh@rth@mt)sgﬂ a®a af anadiative + sankiiive [podiive rasist, cadsioradt @xydin aimbpthas t he
cononokelymergerpryersp lowshtbe mdiaeuiar weight thepeots Tilessfore twhert the eXxpesad msisbis @evelodanpl es
of the t'é?a?Ob’GWZPf the expeRed iaten ifcdisselvadrfester than that of dpoingrpessd aeed, thusdbronthg a resist
pol yiteFelesh indhis devaloppent. e fitm thiskwess of the anexpased eremis also tedwoptl.i ¢, net hacrylic, 2
91'%‘,*“"“4 ¥ ESition 5 ppsitve_ pogitjverysist rviries clepantling; upon, taeoking dicievaidper ¢ hr ee
conpond§ftpre Pm% Pio% i“’ﬁ ""2 thickiess of § resist, 8¢ tal the, Pesgrintion: of| senshivibr Bt at e,
2,2, 3, $:;°e urj”%ra \%}‘F i ™ ’gjﬁ risirely (waen, dayslapment s, cried eutoatiahigh VCA
exhi %3 §esﬂn | 0 Tvs: 817 Migkase3 o83 §F he Hoprpeged ared ds Incregped, thaugh the, sgpsitiyity is

yner corrprl sing 2,2,2 - trifluoroethyl a - chloroacrylate and
2 , 3, Examdigt:r af l uoropropyl a - chloroacrylate and having the same
[ nt ri nsi c VI scosity as that of the three conponent copolynmer. Said three

conponent7oCPH R 2R isiudodthyi Decrﬁtﬁ&GMaQeﬂ) d ot @@metﬁﬁuoro-ggﬁyl 2Qlchih 'E.‘ IaYd 266’3' ty
i T 255% biya2omiispbityr&fiildt dn@ 400 fmit d1& - Bﬁﬁrﬁplfvyl'g?diacedql J1S5thRRe € habk to 50
CP. ThelissahNall aY sing: THSIASK Wds\pBrgBPwith! ritktBer S iafidwed Rfstdnl th £NARNVathlok 81 C for

cont ai mhe@s.t he sanme prepared by the above 40 process are suitably used not
only in tThe opwinelligdiatinous Giaswast dissoiesa ki 1\ df Rcaldn8 Gd bitdin L Salito XTRIR SHILiRn SHSt ens,
but al pourechintoarrhigius of 4 mef Metbanelsmil 29 Wate hnéalseoFedipitation. The beEbIRG. was fidrdeT | t he
resisgt washdd withea methanglt-wetormpiswiet (2 01) asd-dripd th angcduen dvbre present i nventi on has

al so a se¥¥sia ¢han mebpPaidenvas obfhingdalvipld] 9526).ITidipalyineexiubited af tntriksie viscasity 080 t hat
t hey cd2 e methedetinh keteneoad A5¢ Griendha (SPresaiution efcthe epterpeTat IMCA\eibited & Solution

Measur S8ty B87 ehar act eri stics and Eval uation of Effects Now, a process for
neasur i ngieeiis okeemanta] applysis fthepalymeram aptfollgws: - sensiti ve positive resi st
accdfding to the present invention wi-ll be described. so A polyner is
di ssolved in a suitable sol ve@{¥bsuch BAEIMCACITI®) obtEB{&Ekd solution is
filtered through a nenbrane filter havi ng a pore size of 0.2 to 0.45 [err]
to obtain a resFadcydgedsn. 3&nild red -39 sollfi%h i SlaPP i ed on a substrate
vm\j;;,ra spinner to forma unifqorm.resist filmhaving _a thickness of 0.4 to

err] The r89S€EVEAm is ré2 béee® t o ePdve t3He ol vent and enhance

the adhesion to the substrate. According to the present invention, the

radi at i 0nrhe foREWiy dxpefitheRO Wbrb bdrRIudt@ Yy king fhe BERE BoikYr Yowdlee - baked at 160 to
[err] fog@) 860 §%t the1pBiyherSpoivaer KRS dizedived inl 8120 LB S isbidn® mixtur XdnRSith M¥A e use
of ab el meathanoinat beeighteatio®s B te1. T)s bidiRodisbiltiod waPMBlel itRslgie & MeMbrand fikbiemagihd Y and
a speci f a pate eixg0iSM2 @maihdd prosduriking witharitgigerQarid Tiledein 163 Ugidss bbitlds daéh igOret ri cal
pr ogr es spostion. Thh sensitidty 0t the)pdliner ® cRBiratpas @ds dutetraised abhiaows:iant i ty of

el ectri ci t yhpessistiaalutiongrae apilied or] chodmitea bibnke p srre chatingest 1000 rp.m. and5ite Obak&d 385
Bl det er#i2PRdC fornd®mingps. Theeobtained resistfigm hadrar thicknedsrof 8898 At y and t he exposure

ti m# The 3Ihayesistiimwasscerseoged withzan slepton lppam ekposstecawstem fat produetof Eliohik Go.;

t enper at £ 300y with an gxposHecarea; ¢19.45 1 G B, jam agcelaistingovotiagatof 8Q kY, apdsa current

i sopr opa'H"B‘I‘s'tV o' ’@dw'él'ﬁ%@@ﬂ the expasueafime sucqessivgl¥ner al |y preferred that the
post - bakithy" sglt‘?,ga digped, i &y developas comprisingr Metuiniseluly! dptgaes and

- chl oroalP
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exp]?sed 3 re Féﬁ&( pose%‘r eaa v(v)ei;]e exam cr? Pl IE °sfﬁ ccasur

surlace éeﬂéi'tﬂ rngrﬁ"{ 3 mIRutg) X h itivi %;ﬁjé rg the

el ect ri Chibphe th@%n& &Q& §r§§‘w§§l )§hile when the development time was 5 minutes, the



fllmthlckness of the exposed area as ordinate to forma sensitivity curve.
The term "sensitivity" as used | FPthe39¥88RInt i nvention refers to a val ue
at which the sensitivity curve crosses the ord| nate. Also the film

thi.ckness hefd atsq% Ve aggtqept |e§s rre corrpar ed with that after
th th The. t .
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t hi cknesexperimentid). unexposed area is al so reduced. The sensitivity of a

r adi atrd on Thesmsisti solution was spiiibd/en chesmigi blarks ibe Spinl eqaemyciat 1000LPOM ahd) pre k bakdd aif
devel ope?00° {CpROmainutasdo fourey ehistfilme heving & thickaess oftse8dfA.l m t hi ckness of a resist,
so that thdhejesietfimmwapecant expesed iwith gd lgctan beac oppueNsyetem i prioduchefRliordaCa; | S
neani ngl 3%~ 30Ncndef| cpRditiongel 1an gxppaurargraneft0.45 x Ofamm anchcenlerating vaitageiofj PO kV and a
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m xture Qim. Qﬂrdxarﬁﬁem I% Bédiphior dinb Qﬁtlrallolwar%&lin Bﬁ Weabé%eofi%r Sebthp i :ﬁh%
preci pi tébts@ptmsde-ld.ef-éudtylﬁﬂld&& §lobabi/dl anol -water mxture (1éh 1)
and ded ed e @SR Yubi: P was BYo - Bakgd &f200° otﬂir}ammuiwmeé&adme% 16t absdtgasHin thgi el d:
9599 .  Thulteavipled rggrarr agaiTHai sb&utbtian ofi 28 ¥ di A blityM pS- RSl Idisaspbardd, 4¢ thad théTBsBptionet Y|
ket one athafadlerislicsavach equai%o thoseudfiacsampib obtaiReddy spiiEdoating with-the @¥Mb Risissdlufion as
sol ut i orthatjusegidsthe gxpelimé¥ (Ay hd pReshakitgsth@ Eoatigaiment al anal ysi s of the pol yner
are as f ol Pergsof tibaboyedkotties containirig 3e resist solt[ﬁdn( ¥re preserved [af 8§oomabropstanirerdt one
32.103%¢ Yyear, while the gthefisof them wete/nresgrved at 50° G Tor 2anoafds. None of them caused anyodharegeyind :
32.22  solutionjvisggsity. A.sampip \iep prepared by Bpid Goallpg:off abtomii bignke wittethe mesist solutior &
conduct e fﬂsﬁnﬁ ren?@t@dbﬁ/@sws 9oning fHyp R0 ™ C(fmsoawtqg tolorm i essigidiing haing
powder v%tg'c in 8120 g of a solvent m xture conprising MCA and 45
met hanol "ea"\ﬁéq" ? a?daf’?ape HFS Ppggd with faussian, beamseef %%P’ﬂtqydﬂe ms“fﬂfel $8Eeed

é Qam, BXposur t usef] above T ra developer
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u pec panol
ot &1 mp%q‘;““’b}a' F sl Vol bl SLTE bl cEh SE W AR BE A= |

b¥_3pign Coﬁe'rQQmﬁé 14835 ost- ik d%fl@boprc,ef m% d&% & %Q\%M . The
Obt ai Nechofdloh i 1 For R HBEWAN E.ha.e.itmﬁﬁ%o r o fo8 pm%ﬁtt: bt;t%@ ufe
Was scCarplasme$Rfabpaittld) an el ectron beam exposure system (a product

El i oni x CoThe frdaled-pidld wasidipPeciii X @EHabt’ Esaifiq cOipring Tetfur® aPmBHam @frate and

accel er gletchigricvapidtanes? @for &sekdideaind a current intensity of 1 nA while
chang#ng t Tre obiajned pattern tekhihiteds ancacasxy wqlal/to thehef EBRS A lwith It sidslatchr at e was di pped
in a devel oper conprising nethyl isobutyl ketone and | sopropanol at a

wei ght rGompeyatiyp Eganplec!: 20 under stirring at [err] for 3 or 5 nminutes and

di pped in 56 i sopropanol for 30 seconds. The unexposed area and the
exposed ar éraemple using, BRI el oiriflupriopthy! o hckitreastyiates(GBR eQshill ke geserived ey arpam -
sensi ¥ PR ARe: ARpmmercily auailaile enerrhibitstan inringie Wiscasityiof {0Qg methykethybketine i vi t y
was 3. \i{;g P [0%5 "a %};ﬁe’ of i, Mﬁé;éh"?"a §§°E?°:t"l‘?é°sﬁ!h%f (fé’eash;arfiéﬁ wip develggpd[iner |

. | n S|
whi | e and the sens vity will be shown bef;@%?r':?;’é:?ia film thlcﬂess was 55§0 . The other condltlog; v%??:hg !

same as those used in Example 1.
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sensitivity was 1.5 [err] and the thickness | oss thereof was 260 A. The
bottl ed resist solution was precEROR38385Ba room tenperature for 20 days.
The solution viscosity decreased to 20 cP fromthe initial value of 47 cP.
(B), 500 g of the polynmer powder and 5.0 g of 2,6 - di - t - butyl - p -
crigsol (BHYFBReABAJI Deypiopmentstimes 'I'hlgknfess iobsenSetmittdlv&tyorrprl si ng
MCA and methanol at a weilghnutsdio of 9 to 1(&)The obt ai nGeCAm4) i on was
filtered throug%na menbrane filter having a gore size of 0.2 [err] under
presgurlzmg8 nitrogen ahd filled in [erPP glass bottl8s4each in a 1 -
[err] portion. The sensitivijy of the obtained resist was determned in a
similar manner to that described in the abové experi nment (ﬁ\)-.6 10 The
reS| st sol ut was applied pn chrom um bl a by spin coating at 1000

.p.m and pérée)rhbaked at [erér)] for 30 m nut Egato forma reéi‘?t film having
a t hiockness of 5580 A. The regesist filmwas éoan - exposed watg an el ectron
beam exposure system (a product of Elionix ERE -301) onder conditions
of an expogwea aea of .0.45x 0.6 nm an acgg herati ng voI.tagg of 20 kV and
a current intensity of 1 nA while changing the exposure tinme successively.
The resulting substrate was sl5 dipped in a gggel oper conprbsing net hyl
i sobfityl ketone and i sopropanol at a weight ratio of 80 to 20 under
stirring at err]for 3 or 5 minutes and dipped in isopropanol for 30
seconds, e‘l?go °S£P‘§a° gﬁcfa'f"ﬂé'e MR dma e Riptied with Hhei thigkgessdessfas | m
t hi ckn éqé"a ?él ty § at?L\?ﬁet ﬂ‘ﬂ‘f’ﬂ/é‘ F'?\hbn“’Ph‘é’"’Gé@@Ysoﬁbﬂent
ti ne z}ng anewre
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Vas  25Ggiimosl B&ift&o éha¥\4 }cm sing me We €
subst afves adshi )én@fﬂb'?rllddtecbotnhébﬁ%spg %Lﬂ gns g % e%one
sol Ui @iathyRSobaiyPietoRél aftiM 18 B @bibit isH rasaﬁolhﬁ%&w @mn& eq ytoSpl n
coat i NghecdaselWHdfbin a BevBlopeR BEESiAGTBAE By Weibht BP Mt lidoBtily! Ikao d'é sz efa tE‘Jf

r egi on isapropana wasasedf a spectrophotoneter. The absorption of

butyl - p - cresol was observed. 26 The resulting quartz pl ate vvas pre
- bakedxamplgserte $: f or 30 m nutes and exam ned for absorption in the

ul traavi ol et regi on again. The absorption of 2,6 - di -t - butyl - p -
cresol diSpugsp eesisbebmpgsifionswere priagaresithy diresaine procddane as thetrdesdribarkin Banplesiqual t o

t hose of e Mepgyred se'lﬂt'wyrﬂm'ﬂwths\prlw dopending gpani thi¢knesh doss Zonther, ¢witsitknessliasé | on as
t hat ud&ealf vred inryvery measurament; gt it inrTaeapingless tdxeRiparg thelabsolitsavalue of spisitivity. Sone  of
t he aboye™Mpsor & E‘iﬁ'ﬂt"‘&}’rﬂf Reoheerngdsin the|case whereife EBRpP caxbibited dtheitsame r oom

t enper %ﬁﬂlg fas¢ 2% He ogp fed ahpye| veas (daterminer hasedn the datg ﬁﬁi@dpﬂ Comparetive at
[err] A errshowgdn °89htT??éFﬁ"{9§hsed any changes in solution viscosity.
A sanpl e was prepared by spin coating of chrom um blanks with the resi st
solution at 1000 r.p.m and pre -baking the resulting coating filmat [err]
fwgo mnutes to forma resist filmhaving a thickness of 5570 A. (One
mcron |line and space was exposed with Gaussian beans of [err] by the use
of the same 35 el ectron beam exposure system as that used above. The
exposed plate was di pped in a devel oper conprising nmethyl isobutyl ketone
and i sopropanol at a weight ratio of 80 to 20 under stirring at [err] for 5
m-nus es and di pped in isopropanol for 30 seconds. The obtained resist
pattern exhibited an accuracy equal to that of EBR -9 and caused neither
peeling - off nor swelling. 40 The resulting plate was post - baked at
[err] C for 30 mnutes and subjected to descumm ng under the condition of 1
Torr and 100 Win an air plasnma containing noisture for 1 mnute by the use
of & barrel type plasma etching apparatus. The treated plate was di pped in
an etchant essentially conprising ceriumamoniumnitrate and perchloric
acid at 23 [eerr] for 40 seconds. 45 The obtai ned pattern exhibited an
accuracy equal to that of EBR- 9 with little side etch. Conparative
Exar‘rple 1: An exanple using poly - 2,2,2 -trifluoroethyl [err] (EBR -9)

wi | I® be described as a com- 50 parative exanple. A commercially available
one exhibits an intrinsic viscosity of 1.00 in nethyl ethyl ketone and a
0.5% sol ution thereof in MCA exhibits a solution viscosi ty of 30 cP. The
resist- was devel oped in a nethyl isobutyl ketone (MBK) - isopropanol (IPA)
mxture at 25 Cfor 3 or 5 mnutes. The thickness |loss and the sensitivity
will be shown below. The initial fil®mthickness was 5500 A. The ot her
conditions were the



sane as‘those used in Exanple 1. 56 7 - EP 0 239 385 B1 M BK: | PA
Devel opnment tinme Thickness | oss EPSe239385\BtYy (m nute)

(A [err] 80:20 _ 3 50
9.4 55 90 4.6 89:11
3 i 160 6.2 10 .
5 340 3 100: O 3 3
330 ElE aunnpnBepe | snaalaaa~]aaen 690 = 2.4
15 Thes; aboy& 8 &t & Wweth T’é’s’p’éqt‘“'t‘b“ tife” Sane® deve| opment tine were pl cgted
with the tHE8kngsse besismas Of didraRg a0d s heasah$i tivity as abscissagto
obtain a cléve 4s7 %N F | .~ 45 | Fht s Scfur vetshows the sensitivity® evel
of EBR-9. Acgordingly,| 1T a gurve fforned py projting the data of ‘s
sensi tivit y¢ dreck|t-hd olones s «20| mlvose (Wb wiespesci [t0 a new resist is kel ow
the above ¢difVe] the rlesist {s nord highlly sens{tive than EBR - 9. I%n Fig.
1, the curye 11 s,gogqngbtola/ LY O tig als ein the devel opnent g i nme
was 3 mi nut§5§°%$8"tkié /é&"%és §§ns§§:§% y of the case vvherewn t he
devel opnent Fm—as Attt A 2 curves, the right m)st“ poi nt
corresponds &t ®_tihe gasles Waer i usi vel y conpri sing r?et hyl
i sobut§l  ketofre RSy Gslenl® &’rrd prresponds to the cage
wherei n a devel oper cdanpri si 9 25 methyl isobutyl Sket one
and 11% by|weight isopropanol was ysed, ITe the | eftnost point o
corresponds stpsthe case whergin a devel oper co Brl sing 80% by wei ghtﬁ." of
rret hylo i sop&L | KetBnd &ng 2p% 5y W& oBt |0} Bsopropanol was used. Btanpl es
8 30 8B 8 Feqi®t ScooR tilEns8wdrR Prepared by the same préeedure
as that det&‘rl}}ed in Bxanple| 1. The nmeasuyred sehsitivity significanfly
vari ed depEndi M@ OPoN [TILCRITESS: 10835 Furtyer—1 he thi ckness | oss i Esel f
varied in eypr surleh®nt, | §& ttht‘:;jt is"‘gean ngless to conpare the
absol w e VAl §EeCBengit Dvi-y = Fhet Sbre-TRe—sknsitivity of EBR -97%
observed i (8 ERE| Case WeRei n| BBR - 9 khi tlied the sane 35 thi ckness:l oss as
the one repstBEi-ahovd was dpfernj ne&d badediSon | he data obt ai ned ing
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65 Comparative Example 2:

40 g of 2,2,2 - trifluoroethyl « — chloroacrylate, 60 g of 2,2,3,3 —tetrafluoropropy! « - chloroacrylate, 3.40
g of azobisisobutyronitrile and 400 ml of t-butanol were placed in a 2-1 three—necked flask and



EP ‘0 239 385 B1 dissolved by stirring. .-The flask was purged with nitrogen
and allowed to stand in a wat erERQRB9885Berr] for 7 hours. The obtained
gel ati nous mass was dissolved in [err] of acetone to obtain a solution.

Thi:s so ut n was poured into a m xture conpri si [err] of methanol and

[etr] 8}’ S'E’B"gca't?sfl?s'jo‘?’aéﬂ’igﬂ Wi Fpgenrang ‘b?qi"ﬁt"ba water b of $Q°) € for e,

washed ) me& gE’ar}t m xt ure ri s ng rret hanol tif'%nd vvatr?r at Ia ratio of 2

E;I éljr} gﬁ'&@ﬁml 11%% j (P @Er sBB‘!Z%g"iﬁt?%d -
e, elf,et bt W%S'o ki |%"n t&ﬁ'“ %(‘ﬁ" g'i‘ﬁdﬂ'??ed a

SO' Utlon 96'05&915;501 )hePBovﬂ:Sr &a’é obi'ai?u d (yield"854). trd Bliyrivdr SRR b ﬁ%{?ﬁé 2 *L?reOf

are as 1f4glid lﬁﬂ’tﬁyle %tone at 25* cla :5%'6 )thereo: in I\Xflfﬁexm 1tk I é%&d: sgt{43

32.35 ep. 2.2 17. 5 observed

17. 344 l&%ulﬁbféi&l’ﬁbnf@&da@ﬂélﬁ&e&&ﬁ%lfdﬂmi Was carried out by using the

pol ymer powder prepared by the above process. 20 50 g of the pol yner

powder and 0.5 g of BHT were di ved 617 fy a nt mxture
conprising MCA and net hanol at %E%jm th'(r%) -Cg"f-((—%é‘s MI Itered through
a menbrane filtegahauwladed por @25i3ze of2,Q32 [gmr, ]15undgr2 Riessuri zing wth
nitrd®gen to obtain a resist solution. This resist solution was applied on
chrom um bl anks bkpsegivedeoat i ng2334300Q,129p. M 733d pr @2Qsked at 200 C for
30 mnutes to forma resist filmhaving a thickness-of 5600 A . 25 Thi s
resi st f|1l a\,ﬂa scan -e osed Wi th an el ectron beam exposure system under
condj tio 96 °Btfby sing,the pejyrper °51Pf°%?&9é’lyé’?°aﬁb?‘ﬁg"%€ﬂst age of
2Q_KV 0 ataw T and °f xgm A F.qgﬂ hiysaRel restus prpRssing e
sugﬁefﬁhvﬁh%; E1 éﬁa esésomg QH o}S) ﬁ {Fg|aCPB@I’s'ZEBWI si ng
me
stirri 2636 f@d’;ﬁ > %féf’m re Q: 8:“ b?atnks eﬁv\%m%;tm?gttéo pr];noa}ndﬁ? zﬁﬁgﬁgs 30
SUCGESSI VilsYresist fiftn WREXJARS s%& emfi’:h% leEi ur@rsﬁ‘i’e ¢ EXGIINEGH o O
filmtBkgekine &%a bo.450% Ub%ﬁehﬂsab&eleYdtlﬁd’ cht&Hchﬁ 20 Qhq b RGreiEN® SQPBP{‘ tvﬂxﬁ? was 3
M nut eghangifPths BpBsurd tithd icodssivel}. 7 [err] and the thickness I o0Ss o
unexposedrha resattingesubskae was dipfidlica maﬂpe'ﬁ' BEnpASNEMERTBRYI kbtbBEanRSpropahidi 3t €S,
t he sewmsiglitirstiotot 70as 30 .uAder efirfidg &29° t1Rr Blr GkiliARSs 4rASH isBfrofahiél 1ol HR>dBELRES ar ea
was 384 6ucdessidelsanpl e was prepared by spin coating 35 of chrom um bl anks with
t he abovéhe gmxgdsedsarbadnddie exposa&i8a werg examinad tbr filinahidkadss Rfoi Eseh Sty Eurag
coat i n§/hen thmdavelop@ent @mb ovas 3 (ninvitasLithe sensitivity oas A wCESE atd thé thiokadss @s¢ bri thdkness
of 5590neEposedharepiwes 380 i whileawhen Sheadavelopmentlime wesl5 winutes Ghe Ssistivitybesams2 of
0.25 [ép@m py tb%thﬁlgleﬁqwlessﬁm updxpesed @192 a0y peemple wes prenaned &3 spih avatings ed
aboe. ofgh %ﬂw the ébcwases'aﬁss in at PO0R r-g.8 anldopse bakingribe iresilfing qeeting film
i sobut tIZOR ’3°a’ﬁﬁ“‘?%'8 Fﬂﬁﬂftf oba fickngps of 5580 & Qe migon tpend gpac wes | f or
5 mnu b %t’ﬁ'“gft'&f’rsaﬁ‘e olegitop heam exppruresiystelD Aeatiused st
patter g‘%ﬁh ra Vgsé'f'gq*";é&f"td?‘fﬂ ISQG mathy! '”Z:I'M kptang and fsgprorand @hsi t i ve
ggﬁ?“ :/\Fjl §§6 d%: ern%h%we?g‘fvggngf q gjﬁogﬁ rB ﬁﬁg?szhshl ghqnha ce

réfdl ittt it e i nt| entl exh VI
o oducucg..eweﬁ,&uem, bimoatirtoce gﬁ"ﬁ&. e e
resi st | Fufol SREV ®kbni the T ﬁt CHi‘ngIQ d ﬁ tﬁé) rElé’ﬁon Gor £ Qﬁ u% id m3 no
changeghahgbstiife Bropdiss lob e TR&EENG; wh-gﬁ'%‘?és%{ folutlwmhthQ@bJeﬁﬂe%rvéﬁ% LLGR, Whi ch
has dems splifds eay BdaysJive @ fird E’nQ&i'ng A Suithil thzRebl dr0A substfite? b Wekn San Gixdelert rdcsisa
havi ngpatemécdnaiicely tabvaftsgesoely wiih gdodpidtutibity.e t o form an excel l ent resi st
pattern econom cal |y advant ageously with good producibility. Cainms 50 1.
A radi @tainen- sensi tive positive resist conprising a copolynmer obtained by
copolynerizing 2,2,2- trifluoroethyl a - chloroacrylate with 2,2,3,3 -
t et s&af fudy mdiatiqayisensitive pdsitive aesist porafrisingita copolpney hibtained iby wpolymetriviage R,226: 10
and 50: Huluorgethy ar-ghipraacryinte with: 8238 {atrafiyoropropy e ~chigrpastylates ats@ twelghir satip pin ¢l ai m
1, wher eibgtween 99 : r‘@é"ds'io :88npri ses a copol ymer 55 obt ai ned by
copol erEI’I Zi 2 - trifl uoroethx a - chloroacrylate with 2,2,3,3 -
t et raf U ’6%?3%% ?e"%{t"’ecPHT'tUP ﬁﬁylsﬁifé Rain cfgimy 1. V@P’g’ﬁtsa'?' reistpomprisee e GRAEHMBD : 20
and %60 : copolymenzmg 2,2,2 - frifluoroethyl « —chloroacrylate  with 2,2,3,3 —tetrafluoropropyl « -

chloroacrylate with a weight ratio of between 80 : 20 and 60 : 40.
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10 EP 0 239 385 Bl dissolved by stirring. The flask

nitrogen :and allowed to stand in a water bath of 50 C“lm”mnlnnﬂummua
obt ai ned gel ati nous nmass was di sEF o230 38581 | of acetone t© obtainsa *
solution. This solution was poured into a mxture conprising 4 | of

met hanol and 2 | of water to cause precipitation. The precipitate 5 was
filter edd'sswa%%stwe hThg fiask|wae Ryroeg %{')'d‘l‘t@g?fbﬁ?ﬁral'%eﬁé" ?FE’PH'&H&F“%’P%P AxPeC et a

ratio of “fso 1 a ddried in a vacuumove

obt ai ned_ (I t'"% i e i Raplieg: ?ﬂogf N W
_ . rrto p 'ﬁ' fﬁé ko /w f F Pl preci V itate
éxﬁ?b:ﬁ?e :ﬂg %IE (5olventtm|xt r]a %%g mf ano g%::vzfga lg a rg:ﬁg agl eh‘aerhit gPd ina

OSI

anal ysi s"t gg 0}1 Bk é?'viaQWE oS Yoia: 05%) mer exhi Q ic viskdst
cal cul at Qi in m%ethglpetr?yl %rez%g §25 C at: s;ut?:n/ﬂ;]e k%égrlxc: e:h:)% %Iur?gsc : sl{ga
32.34  p. fo | owm ng experi nment

carri ef OUReQiMs b\‘%leﬂ'gntﬁl'}ﬁal%ltﬂé?wa@(a%%wsprepar ed by the above process 20
50 g of the polynmer powder and 0.5 g of BHT were dissolved in 617 g of a

sol vent m xture conprising MCA artd thaml%)at %lvpg)ght gakho of 95 to 5,
er—ﬁv f—g—g_‘-

filtered through a nenbrane filt [err] under
pressurizing wth ghieagage? Obsal8sa r@S'z%t sqlvutllepn 30 gy resist

sol ut ion was applied on chroni um bl anks Dy spin coating at 3000 r.p.m and
pre - baked at [erghsépied? M nutasako forwga rasisi4filspleving a

t hi ckness of 5600 A. 25 This resist filmwas scan -exposed wth an

el ectron beam exposure system under conditions of an exposure area of 0.45
x 0.6 mm ape Bliqwing exoerimens W%‘Fat"%f Qutdy using they PeiRerPodar Preptreq m@ﬁgqoyg,p@?esi nA,
whi | e‘f‘bh n ? fihﬂe?°'}é'9?5c§’§ﬁﬁ’eé apq 9§UE'6E§’%’P\9§F ved 11 7 98 @ splyapt madysdopREiEnona s
di pped i tr’Ft?l t ’ﬂ W?m@eéﬂﬂ e epsaie of 92 a

wei ght r'éT %P re

& sopr%gﬁr& e ggt§§ ngE"qé f°""“ oL st i 1800 3o ?faaﬁ%ﬁtaa& e
cabosef & sl i al i eazamf"& hrba erﬁ SRSt 'ﬁa‘{oxs

Wien the,doyR) me% ; nma caae ﬁge:%oua Gl DRIk la [ Whie "and
the thi c%.;g thePsiPostie i %u&gé}gg, se darea was e en

devel opnmentrpd +em.nu@§bs§at@wm.sp%d .nt 'GovEI85%% Ldnh %Pﬁhuhd m\emﬁ eihyeke[oﬁs bdd .éda%padwat a

t hi cknesweighd %dtio @f 76 R30I DRBPHIRG R268 OVRS 3 s SRR 18pHPEnoP fof BR sEBndRY
Spi N ePagucergsivdly. of chrom um bl anks with the above resist solution at 3000
©r.p. m and The énexpobsikdréaantl it ekmBed dréaVgbre aiminad fdr ifilmthidkne$sb form fla@BnsiiGityBuivblt €s
t o f or m Whencthé Hévelbprhant tihe wad Bimirure Sthe 6dnsibity Qvad\.1.7QuGenifi a0l G thicknessalbst @ RC e
Wwas exposwexbosdd dre:Garars $80aA, widlanhen ftheOdeRBlognaant Jimi ywasi Si migutbdd ehes semsitivity eas nen
beam expeemicand it thiphnass lodsaf the Sinekpesed aea Wah3400k possendlepiaa prepared bylspipestiign a
devel epe?f chromiymi bignkgywithethhghiovd et solylioniet BAAE-Pam @nd ere pbaifnartisl resuiting coming)film
rati o ofat7200% § fgBOminytes:tp Jorm e resist fimh ot @ tickness & %@é Pre misennriiop antbtpagepwas3
seconds. eXgepoed with ws'%teamﬁ iP5 By "jﬁ@tt'ﬂee?aﬁ‘e SANEINOBIHE) SYSHR 35dhatuggd) y
edﬁs di @eﬁ’s"i' £idove ?fs"P'L“PWFé‘Q r“éeé'lyé'@bélb’b'&ﬁ‘ctma AR igeprapagel at

ofbpve. ﬂ‘ﬁae’ﬁp
Bse%t ?H?{_ %fﬂ’g%fe"i”é’ﬁr oducibility,
sot “ i &s?“ﬁl?'ﬁ" F‘So G Z . ﬁ A0 o, BakR, gk
§tofd

Furt her, xg %Ucu rt
| ong per 6 u,mﬁ, @tg@%rgsav ﬁ 4 %30 i es%,u%f: ofet.mim
the resighnga® nLiFné &Qp uF GRerbl6/8 Nwiigh SR GESIE ldtlﬁn hich kb2 Been rhd'fs r&0hddli] on

can alg\ays sehié® cah ;lwéymgha\él fi8 havirgd 5RBAIE thickies& B 8 Sutlfiftatd t&ﬂhﬁ uz 3cBlehPrebigll M

an excel paéth eEcabmisdlly BéVaht@gebusBOMAQBdCbduribilgly ant ageously wi th good

producibility. Cainms 50 1. A radiation-sensitive positive resist

conpri sicigings copol yner obtai ned by copol ynerizing 2,2,2- trifluoroethyl

a-chloroacrylate with 2,2,3,3-tetrafl uoropropyl [err]chloroacrylate at a

wei ghto rht iAoradirtidpe seveitive Péitivel Gesizh dor®ising 2 copolymer obtained by copolymerizing 2,2,2-
trifluoroethyl « —chloroacrylate with 2,2,3,3 - tetraflucropropyl_a —chioroacrylate at a weight ratio of
between 90 : 10 and 50 : 50.

2. A radiation - sensitive positive resist as set forth in claim 1, wherein said resist comprises a copolymer

55 obtained by copolymerizing 2,2,2 -trifluoroethyl a -chloroacrylate with 2,2,3,3 —tetrafluoropropyl a—
chloroacrylate with a weight ratio of between 80 : 20 and 60 : 40.
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2. ‘A radiation -sensitive positive resist as set forth in CMIH!HHIE Hllﬂ“l
said resist conprises a copol yneEP96239 385®&dt ai ned by copoly

trifluoroethyl a - chloroacrylate with 2,2,3,3 - tetrafl uoropropyl
chloroacrylate with a weight ratio of between 80 :20 and 60 : 40. 10 EP
0 239 388 Muradation- sensitivarrosiye sesishas sof (PEN ISR 106 CIpimcG wherely the gronqragrs fming
clarm 1 or %9 s&Fr?P‘Z"V"Wh@F'Qer?t PPFém?ﬂﬂ‘n?h@? mFbr i ng the said copol yner include
at | east .one S.It Iy

et Tort b Rl e e O R e e
sai d copol y} 'Eﬁl '"cu‘?eas TKe"s Romer resen in an anount of

| ess than B 0(5?0"? ot4l monomer ni xture 5. A radl ation -sensitive

posi tivegr 3&5 Etloﬁs sonSifivel gakifiva réﬁi 836t RIE el PRcédingiclim, WREEIR t intitBic ividédsiynSi C
viscosity onywQP s\ﬂgﬁqu%% fRbtRYI %ﬂ%ﬁoﬂe&té@@]ﬂSQﬁN' ketone at [err] is
0.5 tqg,2.0. 10 A radiation - sensitive positive resist as set forth in
claim 5 6\ bdliafont-aGnsititd pésilied Cesiéi B G&itonh Mfcidit &, aag@ah yiveitriase dedositynofried i n
met hyl et hydopdifieP BEdelmiaéd ibmiethyl et Kendat25° Tis 1A t6 a8l at i on - sensitive
positive resist as set forth in any preceding claim wherein the solution
Vi scosi t y. Loradiationebenaitiisdpositleurssisb s et forth in anp pokedingrciainn whereih jie selafion yisedsine
acet atre i s @@ stosolifionPthe 8opolimercial mathyl spilosaiveracdtatd 3@0 fpoMicPi ve resi st as set
forth in claim7, wherein the solution viscosity of a 5% solution of the
copol ymeg. i radiatidnyisensidivel pasitive tesistcast sat forth in clgimi 7 Wherelp fthe spiytiongviscasity oA 5% on -
sensitive proltianiof the cepslymer 'B&%ﬂﬁ%ﬁ%ﬁ%@@%ﬁ@%‘f% conpri si ng a copol yrrer as

'se]tlfoszg]t\g |}g@§ one of cl al ns 1 to 8 aessf laﬁymvgnt contoym rth%any
0 e I've
posttive re¥PSt °'%’8?7bf95ﬁ ;g%ﬁogxgt @8 '"‘P%F'?‘ﬁy' cgb%q'vgla?ﬁ%e asv%mar“mc ge" ‘sol vent

radi atlo éth:f{fcel npositlon as set alm9 or
claim wher ei'n t soI I's a mxture of net hyl cellosolve acetate and

met hario l 1. 1@ radﬁlJnagé e Ydsiive T54LE LdnlpbitioR @S bdt ko inf eirh 8 br SATRE WnbrbiA TheaBivént t

forth in clighMidyte ofiiiHyFéelloshiRCaciBioaadAbmanant ent 30 of the sol vent
mxture is 5 to 20%by weight. 13. Aradiation -sensitive positive resist

CcoNposi t i4BNA Aliafiddl- sbridftibd pokitiveabist Ediposifion @b SétMdith $h d1dim 12, whedeia 1tiei mistisahol dontent
CONMPOSHyt i ONoffiférsbkéit mikuRd i8b RS20% Byawbighel 1 nhi bitor. 35 14. A radiation -
sensitive positive resist conposition as set forth in claim 13, wherein
sai d r adBcAkadiatidni-lsérisitive gositiveaestsb baraosition asveétddith irvdny @D ofslainisc to 2, wheyein said
radi ation - espssition iugthgycantains\egadiesbintibitoc onposi tion as set forth in claim13
or claim 14, wherein said radical inhibitor is one which vaporises X pre
- baki ng a. A G@iiation fsensitiye pasitiyseresisi sampesitionsas| spt ferdinip plaim 1igwherein g3idtyiadligah ighibitor
conposi ti onhas Banoleaularagioht df 699 Qf§@?¥§| ti ve p05| tive resist corrp05| ti on as set

contai ns H&‘t /g gﬁ %]S?nb seonos/ | b weges st gorzﬁggt oméL seq %vtb %S(%ux 3 %%!nE{baeﬁlvglﬁ Jrﬂams'%t

forth in 1%n r%nag&nofss%g;%gs“&grtm rein t e.anm é’% of cll wb en caild
inhi bi t or15 itjan ¢ !
i ati on - @R NP T)b’?l hicheya °é'§q pé%n?? 89 hl éﬁl? %ta"t'a'|y PITVET 16,

erei the’%{yﬁﬁ?m%s ‘@ radical inhibitor is 0.1 to 2% by vvel ght based on
the COpO' g ! I L i alntsh8 to 15, wherein th
L B e o
2,2,2 - Tr| uorethy oracryl at mt 2,2,3,3 - Tetrafluorpropyl -

a- chl 0452Ce7Y h 3hdidtibh -FohAR? g@éMvG dsft compBSifon! dstsai forty ﬁinclm 16,1 WhekirS th® Qmourid @f a

er hal t en WUpdRal inibitopts' (4 b BRQsy QeI BasHd oa i Bguhinter.vabdeckung nach Anspruch 1,
worin di ese Abdeckung ei n Copol ynmer 55 unfaft, das durch

Copol ymerpatentdngprucheon 2, 2,2 - Trifluorethyl - a - chloracrylat mt 2, 2, 3 3
- Tetrafl uorpropyl -a - chI oracrylat in einem Gew chtsverhaltnis von 80 X

20 bi ss50601. : Stehindsainpfindlicha Pabitivabtidckung, die ein Copolymer umfaBt, das durch Copolymerisation von
2,2,2 - Trifluorethyl -« — chloracrylat mit 2,2,3,3 - Tetrafluorpropy! -« ~ chloracrylat in einem Gewichts -

verhéltnis von 90 : 10 bis 50 : 50 erhalten wurde.
2, Strahlungsempfindliche Positivabdeckung nach Anspruch 1, worin diese Abdeckung ein Copolymer

55 umfaBt, das durch Copolymerisation von 222 - Trifluorethyl—a —chloracrylat mit 2,2,3,3-
Tetrafluorpropyl — « — chloracrylat in sinem Gewichtsverhéltnis von 80 : 20 bis 60 : 40 erhalten wurde.
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St rahl ungsenpfi ndl i che PositivaERI@@RA88 Bhch Anspruch ’H,ﬂil e

Mononer e, die dieses Copolynmer bilden, zum ndest ein anderes ‘“Moffoner *
unfassen. 4. Strahl ungsenpfindliche P03|t|vabdeckun nach Ans rfﬁ‘ﬂggl ode

2, (worith 'ifaé'um%l pligho fpsiivedaccung ageh Ansprel 3 idgiie woB? FREYE DR e i
andeér es "aé% °St8Qsa" °ﬁ°s Reper v Von vvenl ger als 5 % der
gesant e{' rah urrtmsrerrnn fsngl sntf\)lgbla kun nn I<:I§ %ch $tord MJn&qu& CJ” dieses

Posi tsl Vab gtrgln bred/ e fen WB e al

Met hyl eth %g gﬁh 5@ '? enV| 05|t~ aopo ynmers 0,5 bis
2,0 betri gt % tr ungs np I che P05|t|vabdeckung nach Anspruch 5,

wor i n d, e siahiulrbipingiichY |PssiivabtioliGhg AachCoiBdhTRIBS Q6tStetichdbR NXisBAEHS] Wotin @BSin
Copol yNer ethyibthjMofon bei®s b€ béndgbone Eigenviskodith Uek0supbirhdrilols bis 6 vRasgt.t | vabdeckung
nachyei nem der vorstehenden AnsprUche, worin die Lo - 15

sungsVi & k 8gahiuhgsemptinélichéd Pogitivabdbckengntachl dsspaep G| worr die innMethylethylketon bei 25°C
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Revendications
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50
- 1. Réserve positive sensible aux rayonnements comprenant un copolymére obtenu par copolymérisation
d'a —chloroacrylate de 2,2,2 - trifluoroéthyle et d'a —chloroacrylate de 2,2,3,3 —tétrafluoropropyle en un

rapport pondéral compris entre 90 : 10 et 50 : 50.

55 2. Réserve positive sensible aux rayonnements selon la revendication 1, la réserve étant composée d'un

copolymére obtenu par copolymérisation d'a — chloroacrylate de 2,2,2 - trifluoroéthyle et d'« - chloroa -
crylate de 2,2,3,3 - tétrafluoropropyle en un rapport pondéral compris entre 80 : 20 et 60 : 40.
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50 17. Composition de réserve positive sensible aux rayonnements selon la revendication 16, dans laquelle la
quantité d'inhibiteur de radicaux est comprise entre 0,1 et 2% en poids par rapport au copolymére.

55

13



