0 6 JAN2004 SPECI FI CAT 1l ON DEVELOPMENT DEFECT PREVENTI NG
PROCESS AND MATERI AL Technical Field This invention relates to a process f
or formng a resist pattern having |ess devel opment defectsgangan Qo
profiles using a chemcally anplified photoresist, and to a conposition
for reducing devel opnment defects used in this process. Mdxre particularly,
it relates to a process for formng a resist pattern which can forma
resist pattern with good pr &Pl & Cbhy paflt € AwWTsd OeXposi ng a | arge-di anet er
substrate having formed thereon a chemcally anplified photoresist

coating, with preventing generation of devel opnent defects all over the

| ar ge-di aneter substrate, and to a conposition for reduci ng devel opnent
def ects REGELOFMENT SDEFECE SRREEENKING HRPGHSS |ANDAREREAL | ng

sem conductor el enents, |ithographic technology has been enpl oyed in which
a photoresist coating is formed on a substrate such as a silicon wafer

and, after selectively _irradiating this with actinic rays, is subjected to
devel opnetfchipk 149t o thereby forma resist pattern on the substrate.
In recent ye si?ig ord to attain ch higher degree of .integration in
e
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apparatus. For exa apanese Patent No. and “Japanese

Unexam neghRai &ta ! 1562t 2880 td14- g8 689 %%Cfbéﬁihﬁaé réldist pattern

antireflective surface |ayer containing a fluorine-containing conpound
with a | omhicH roaal ifven Adessist partAREnoRiéhl §66& tproiiflles bg pAEEtEBNwRsEVeNt
detrimental influences of reflected Iight from the resist surface on
formati orexposingsiastlyagd -ediamefef osubahraast itaafimerct foemédyatheateom r&si st
| ayer provides the advantage that, since degree of vibration anplitude of
the thickelearsicdlly r eaipliiftedt i pigoveresissi t¢oatingur vieiblecopeevenbiner,
fluctuation in sensitivity of resist becomes snaller even when thickness
of the generation of development defects all over the large-diameter
substrate, and to a composition for reducing development defects

used in this process.

Background Art

In manufacturing semiconductor elements, lithographic
technology has been employed in which a photoresist coating is
formed on a substrate such as a silicon wafer and, after selectively
irradiating this with actinic rays, is subjected to development
processing to thereby form a resist pattern on the substrate.

In recent years, in order to attain much higher degree of
integration in LSI, patterning technology to form patterns with
a finer line width by a lithographic process has made a rapid

progress. For forming a pattern with a finer line width, various



resist layer fluctuates, which leads to a decreased fluctuation in

di mensi on of resist patterns forned. In addition, antireflective surface
| ayer serves to decrease standing wave to be caused by inter?gngn¢gmh
between incident light and reflected |ight or between one reftlected |ight
and another reflected light. Recently, technology of form ng a resist
pattern having a desired line width without providing the antireflective

surface | py¥gposass M= bBeBndROPRELth Fale HHW! €0 AN UNAREDYI IHF  the

substrate is made plane to depress fluctuation in dinmension due to

fluctuati ppthogréphgknress alit hateasiadls | ayerpasudeacrimec aboyaciaaiaghask
pattern is finely adjusted according to fluctuation in dinension of the

resi st. VYphbtoegaists o angiadflefipe édasindgd e eaposd naset psdpoergoaingd 6
JAN 2004 process of using a |ight source emtting radiation of a short
wavel engt appabhaths| sleahlaopiageagent s deoraliomigg proeespastardidesatbpiay
deep WV rays of KrF exciner |aser (248 nn) or ArF excinmer |laser (193 nm
or, furthappakatags dtomrlexampde ,béapanesadsme db .t Re4B0ha\enddepaneseng
into practice. On the other hand, inprovenent in the yield of sem conductor
i nt egr at ednekapined Raseadcpipdiaatsion tat i H1-481485exdeasamibe thabr aant
matter in manufacturing them There exist many factors that decide the
yi el d of 8rhitehleetdvei suadageedayierctantaionng op fREorigeoFonitaining

patterning failure upon form n% a pattern _using _a resist. This patterning
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substances and noisture in the atnosphere that there results a change in

di mensi onc@ht @ngavker FenfsQit ifMaRP|irvd Toddipesl 881 sér, PaLhetiatesHl g
when a positive-working photoresist is used, or a round-topped resist

pattern resnsisivben 6f negHist daieisngmapheroeeshsivhes tistckndds oFs&hehen

the period between patternwi se exposure to PEB (post exposure bake) is

prol ongedresistielayperi filectuateg, which Jesmistto a decreased fluctuation
in dimension of ©resist patterns formed. In addition,
antireflective surface layer serves to decrease standing wave to
be caused by interference between incident light and reflected
light or between one reflected light and another reflected light.
Recently, technology of forming a resist pattern having a desired
line width without providing the antireflective surface layer has
also been developed. For example, an underlying substrate is made
plane to depress fluctuation in dimension due to fluctuation in
thickness of the resist layer as described above, or a mask pattern
is finely adjusted according to fluctuation in dimension of the

resist.

With regard to exposing apparatus, there has been proposed a



In addition, defects upon developing a resist coating have 3 0 8 JAN 2004
becone a problem For exanple, there are illustrated scummng in

| i ne-and- space type resists and opening failure in contact hol(f JANM2804
resists. Several causes nmay be considered for the opening failure of
contact holes, but the nost popul ar opening failure is that which is
caused by residues after devel opnent. As the causes for these defects,
there is prbtsssabedubingf bl iyt Foar@elutdniittioflg exqbiethi q@ordf onssheid a
devel opi ng solution due to insufficient contact between the devel oping
sol uti on vanéhengtly, whiieth bs advamjtageoasnpmnEntrmand 4 feénsurjaeceaf, sucksi st
upon bringing the devel oping solution into contact with the resist surf
ace, whi chs|desfs UVorappeof Ky H axkimerolaper t(i2dés nwhi gh Zark ededimgmellaser
open. It is also possible that insolubles for the devel opi ng sol ution

m ght re-(¥2poynl wnt Futthesur K zeysodridibecrintbagiun @nkiseqenpththaner
after developnent. Further, it is necessary to enhance contrast of a

resi st |nha%¢d@?e@OC¢%%h9a;ﬁtﬁePr®©t%@¢n In general, in order to |nprove
contrast of a contact hole type resist, a technique of i ncreasi ng
protecting raPPotle hpHHANG. 1@P6GH§mPﬁta??mﬁQﬁ X&ﬁﬁﬁbﬁﬁn?emb699ﬁEFtP§
used with respect to, for exa ositive-workin chenlcallg lified
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hydr ophi | I'¢, us Inproving wetting properti e resist

for a devgl g . sahdls pAtRBEnIRGT €251 1k daval PREREE S GtS 1sTBhﬁsed
techni que, however , requires introduction of an additional apparatus for
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In addition, various attenpts for decreasing the devel opnent defects by

opti m zi npy désedopoeat i 6 oo nitee haaes Ste @uemade fasavehly. chemicalaspkeies
Japanese Exam ned Patent Publication No. H4-51020 describes to inprove
wetting pionperdliesn goom,pbyi togbingriidiigire of the resist or the like, or
by development failure. As an example of deterioration due to
chemical species in a clean room, there is illustrated that which
is caused in the process using a chemically amplified photoresist.
In this process, the chemically amplified photoresist is so
susceptible to the influence of acidic substances, basic
substances and moisture in the atmosphere that there results a
change in dimension of a pattern--for example, a T-topped resist
pattern results when a positive-working photoresist is used, or
a round-topped resist pattern results when a negative-working
photoresist is used--in case when the period between patternwise
exposure to PEB (post exposure bake) is prolonged or due to

intermixing with a resist.

In addition, defects upon developing a resist coating have



resist for a devel oping solution by addi ng an acetyl eneal cohol type

surfactant to the devel oping solution, thereby formng a pattern having no

devel opnent defects. Although sone effects can be obtai ned b}ﬁgm\ﬂ 2004

technique, the effects are at present still insufficient in ultra-fine

wor ki ng using the aforesaid chemcally anplified photoresists. In

addi tion, Japanese Unexam ned Patent Publication No. S61-179435 descri bes

to optiongédome Ngueblenl f aer dRaipiIty, theirehairé igfiffietidated ecumiBhgvimg

wetting properties for a developing solution, in addition to the nethod of

addi ng a 15mkfacdadpaded e deslaty rpd opening sadlule fmt bodtaét hole

pl asma-treating the surface of a resist coating, for preventing

devel opnetypelaefexct st s s Seviemag 1f cawsleac hagf beetbnajdpredeforethéocopen ireg

devel opi ng sol ution. However, particularly in case when surface coating for

decr easi ntpilerel@fecoprent hielest duts thenuast epbpinl ar cipemiicw fpilawplidfi ed

phot oresist, there results a T-topped pattern if the surface coating

conposi t i Brat efiigings cansgbbudresidreaafidradevelepmpotind, Asvthehcauses

deactivates an acid generated at patternwise 5 0 8 JAN 2004 exposure. On
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of acid to the photoresist |layer, there results an extrene reduction in
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dr opped 0 aTesist coating forned on a substrate, d the substrate is

spun to fesdafoidi thatiimeiubies deyel ORé Ndevel oihiwg abiu@ysﬁ nght esé st
coating, thus developnment of the resist coating being conducted. However,

there gedepes 6 oatdi tiesangacevf theurdLiintipeh mipeeithPel vhamtdieartent r al
portion and the peripheral portion of the substrate, thereby a difference
in speed dévéebepmemti ng generating. Thus, devel oping conditions becone
di fferent between the central portion of the wafer and the peripheral
portion thereBrthen, thtsisinecessary tparanhance lcpniivars ta ofhenireghiky in
anplified photoresist is used as
order to form a finer pattern. In general, in order to improve
contrast of a contact hole type resist, a technique of increasing
a protecting ratio of hydrophilic groups in a major component
polymer is used with respect to, for example, positive-working
chemically amplified photoresists. However, when the protecting
ratio is increased, the resist surface is 1liable to become
hydrophobic, leading to deterioration in wetting properties for
the developing solution.
Various investigations have been conducted to solve the
above-described problems. For example, Japanese Unexamined

Patent Publication No. H9-246166 proposes to treat the surface of

a photoresist with plasma to thereby render the surface hydrophilic,



a resist and a large-dianeter substrate having a dianeter of 8 inches or
nore is used, devel opnent defects in the peripheral portion are caused in
some cases which have not conventionally been observed in trggt)A 2
resist coating forned on a substrate having a dianeter of 6 Tnches or

| ess. Therefore, in order to inprove a yield in manufacturing 0O 6 JAN 2004
sem conductor integrated circuits and so on, a process for formng a

resi st pathesnimgBovees wiast 1eg g&@bwtilexé i £he e £5 f1€ at BevEBEPER]
devel opment defects to be caused upon devel opnent including devel opnent
def ect tosbiutivfe@nd déereesiphedayveiopmehenmdedidots.ammid i edchhogaeesi st
formed on a |larger dianmeter substrate such as a silicon wafer, and which
does not haweeepatreyuirfes linteoduchioasof-dropdditionad dmpardtes for the
devel opnment, thus being adapted for formng a finer resist pattern. In
consi der aplasmaf theatimeave- deslr iibgdlyessuathen, paobbimectt dectreaspr esent
invention is to provide a process for formng a resist pattern which can
reduce deVeropgbputdefects of a chemically anplified photoresist, forned
on a large diameter substrate having a dianeter of 8 inches or nore, to be
caused upon dépead@hbheonarkprigicRticaptsofordrwrenaintg dhgt Aevedpppanter n
profiles such as T-top_ or round top inconvenient for an etching step_due
to detrinBpfartsity PRéArdzing demirrmanth§equepsphrae been nage M%Wﬂgl-

bet ween the surface coating and the resist, and a gongosition for reducing
devel opmen?T d8¥8BPser nJBRPRERP o EEARINEHSPREENF P BPLLRRT L AR NPr 04 A8 1920
result of intengive jnvest%%atioQ .. the inventors have fougg t hat khe
above- des3PFEELPBE] &8t WRTWE HT N BRPRH Jeeassﬁé 2t RBSAYRTWEr<1ing
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hydrophilic, followed by patternw se exposure and devel opnent to obtain a

resi st papbeaimedt bys s nge@eiiQued the prgsent iarecrdt oprdssed smilhe
finding. That is, the present invention is a process for formng a resist
pattern whnsafficliedesin alstrap fahefwork gy asinegnthaldformeydid chdmically
amplified photoresists. In addition, Japanese Unexamined Patent
Publication No. S61-179435 describes to optionally conduct surface
coating, which is effective for improving wetting properties for
a developing solution, in addition to the method of adding a
surfactant to the developing solution and the method of
plasma-treating the surface of a resist coating, for preventing
development defects resulting from lack of wetting properties for
the developing solution.
However, particularly in case when surface coating for
decreasing the development defects is conducted on a chemically
amplified photoresist, there results a T-topped pattern if the

surface coating composition contains a compound, such as a basic

compound, which deactivates an acid generated at patternwise



phot oresi st coating on a substrate having a dianeter of 8 inches or nore
by application; a step of applying a conposition for reducing devel opnent
defects on the chemcally anplified photoresist coating; a sé Ep‘&i baki ng
after at least either the step of formng the chemcally anp ARy 2004

phot oresi st coating by application or the step of applying the conposition
for reducing devel opnment defects; a step of selectively exposing the

chem cal | ¥xpasutefi esh pivY Y shag@at iifd cagdeSwBRNOthRSSEueXAesUEBaPREGNY
the chemcally anplified photoresist coating; and a step of devel opi ng

the chem galey anpektesd anountesfshcta@atbnNgheaplovbirebisbclLagses théee
anount of reduction in thickness of the chemcally anplified photoresist
coati ng atéesuldsval epteeinebyedchidn DR hAcknesenparcedtingvimhuhbgpoasé of
not applying the conmposition for reducing developnent defects. In

addi ti on, pohtipneseriiichnneighitorieasl docHopostionnof & rourdudiopgpedevelbptrent
defects which is conposed of an acidic conposition containing a surfactant
and whi chpatteonbehickdcénstithtepranessstacle oimi uy etckingtppetessn which
includes: a step of formng a chemcally anplified photoresist coating on
a substrate Ruvithgra prabdens bt &tiaighiayg amiform phigkpleissariforoatiangt ep
of applying_a conposition_for reducing devel opment defects on the )

chem cal | AnPRifPER PABELPRBERE EBaPEngaused:¥hthfaparrAptsincredan 2004
after at | east either the step of formng the chemcally amplifje
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applying hQ@hSQUp9$&&meo£9ﬁgrEQyGEEQnd§¥6h98E?Q& oflebeqt ses1Be BbALEAY
invention is described in nore detail bel ow n the process of the present
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anount of reduction in thickness of the chemcally anplified photoresist

after defelnprerthebde$8l4ptiagS5981vtion clliparesotheitdsidie cvataimyf, nhtis

coating the conposition for reduci ng devel opnment defects. In the
development of the resist coating being conducted. However, there
generates a difference in circumferential speed between the
central portion and the peripheral portion of the substrate,
thereby a difference in speed of the coating generating. Thus,
developing conditions become different between the central portion
of the wafer and the peripheral portion thereof. 1In this situation,
particularly when a chemically amplified photoresist is used as
a resist and a large-diameter substrate having a diameter of 8
inches or more is used, development defects in the peripheral
portion are caused in some cases which have not conventionally been
observed in treating a resist coating formed on a substrate having

a diameter of 6 inches or less.

Therefore, in order to improve a yield in manufacturing



present invention, the chemcally anplified photoresist my be either of
posi tive-worki ng and negati ve-working types. The conposition for reducing
devel opnent defects to be used in the present invention prefﬁgfgéﬁ 4
contains a surfactant and, when the chemcally anplified pho é?“is
positive-working, the conposition for reducing devel opnent defects is
preferably acidic. PH of the conposition is preferably 1.5 to 4.5, nore
pref er ablgemibohduR tdr2inkBgedebli Ahciii@Nahfts € 8aT & @roed®EbtiRming
photoresist is negative-working, the conposition is preferably weakly
acidic tpralkalti partl8rd Rad e FeATddRattelsadlyanhith HLabsed dre tHe
conposition of the present invention for reducing devel opnent defects,

i ndust ri aldadudd aéireedpmengaiifectd €6 b chtieednipun Gevallopnent ivsd Iwdinwer eof
are preferably wused. As the organic acid, functional fluorocarbon
conpoundsieated opiteaite ideFdctOt ot he daudd dmalthie perdpaerbbgno£ carprheniiscalddy t o
C15 perfluoroal kyl carboxylic acids and the ammonium salts,

t et r anet fapipdnirfurediphedlore sdis tCiotwe Cdoml &k aaiceni déamates shieseoite sk o
C10 perfluoroal kyl sul foni c acids and the anmoni um sal ts, ,

t et r anet lad ansbhiconsekfer pran@ vhicidee Rk mt oause patternhgabbfire such
fluorinated al kyl quaternary amoni um i odi des; and perfl uoroadipic acid
and the dqsaflertod pramovmidufrpapfserndeeeionment pr thes rkeingjadapted for

t et ranet hyl ammoni um salts of, C7 to ClO0 perfluoroal kyl carboxylic acids, C4
to C. perfoOiEMshlxiNReT Fftistadaldedd the C1 to C4 al kanol amine salts
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| ayer by properly adjusting the mxing ratio of the organic acid to the

base suchy a3am@tes 8F 8MA¥HE:s dr MBSt tODbHAHUPLY upeh d8eetopReattiamn in
consideration of the kind of a chemically anplified photoresist to be used

or procesiitth €688indt08ausdldatteriidraitiohhef paseeoh pivifiiges suckXxaPteop a
positive-working 10 0 6 JAN 2004
or round top inconvenient for an etching step due to detrimental
influences of a processing atmosphere and intermixing between the
surface coating and the resist, and a composition for reducing

development defects in this process.

Disclosure of the Invention

As a result of intensive investigations, the inventors have
found that the above-described object can be attained by increasing
the amount of reduction in thickness of a resist after development
in comparison with the case of not coating a composition for
reducing development defects in a pattern-forming process wherein
the composition for reducing development defects is applied on a

chemically amplified photoresist coating formed on a substrate in



photoresi st as the chemcally anplified photoresist, it suffices to

adj ust, upon using a salt between the organic acid and the am ne or

ammoni um as the surf actant, the mxing ratio of the organic g@ JAN 200kt he
am ne or ammonium so that pH of the conposition for reducing devel opnent
defects becones at an optimal pH within the above- described range. It has
been found that, in this mxing, better results can often be obtained when
the organpegasi €b ireréfad the 8lrradBupt gyt ALt hge@phialient £amoredof

t he base, than when the surfactant is wholly conposed of the organic acid
or the saby pdiaiererii ddexpbgane andCdevaldphméiet 861 et £1n anrexst stnpathesn,
optimal results can be obtained by adjusting the anmount of reduction in

t hi cknessthfisrieavsiig coeiiangediptie geeseapnenvehhiondiaseld uat rohet £inflinpe

m xing ratio of the organic acid to the base such as amine or ampnia to

t her eby propefhgtail ushephtelsgpendnngntpon ilsi agroicesshiox fexmdalgl g respbtfi ed
phot oresi st to be used or processing conditions. In the conposition for
reduci ng detteopmemichieircludes o aheteppdf efoxning poshemicaldivkienglified
chemcally anplified photoresist, the ratio of the organic acid to the
base (forpbriapeeistagpabingsonsusubgtzadet having g Giameper AL Bafpghes
preferably about 7:4 - 7.6, nore preferably about 7:5. In terns of organic
acid: saPr, moge Ry aaPPhi¢atienusaaPtePaRSutaPPlying 12 gompeeitiaB| §o4bout
3:4 - 1.6, nore pref erablé about 2:5. To the conposjtiqgn gt_L t he g&e%enﬁ
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[
“-trifluor acrylrc aci pol y(vi hyl “nmet hyl ether-co-nmaleic

anhydri dejeyveR8hieAE Y LG §! UCHLelf OEPE OV P Bf ¥&Bbk 4 nBOt Ve Mhemically
vi nyl pyrrolidone-co-vinyl acetate), poly(Nvinylpyrrolidone- co-vinyl

al cohol ), aﬁ?h.)ﬂ:‘b'edi PO BvFé Ot &€ YrrrtGergchYd tép aF fdst-exposure baking the
pol y(N-vi nyl pyrrolidone-co-nethyl acrylate), poly(N

Vi nyl pyrr ehefldbpaltg-anep hbEied phoaoresispatodtitnyi apdpy stelp ob deved-opanlgy |
nmet hacryl ate), poly(N vinylpyrrolidone-co-naleic acid),
pol y( N- vi mhepghemni cablye -arpl idiiedt photonésdst)coqiuing, and which increases
(N-vi nyl pyrrolidone-co-mal ei ¢ anhydri de),
the amount of reduction in thickness of the chemically amplified
photoresist coating after development by 10 A to 500 A in comparison
with the case of not applying the composition for reducing
development defects.

In addition, the present invention is a composition for
reducing development defects which is composed of an acidic
composition containing a surfactant and which is to be used for
the process for forming a resist pattern which includes: a step
of forming a chemically amplified photoresist coating on a
substrate having a diameter of 8 inches or more by application;

a step of applying a composition for reducing development defects

on the chemically amplified photoresist coating; a step of baking



pol y(N-vi nyl pyrrolidone-co-itaconic acid), poly(Nvinyl-
pyrrolidone-co-nethyl itaconate), poly(Nvinylpyrrolidone- co- itaconic
anhydride, and fluorinated polyether, with poly-(acrylic acig)g JAN 200

pol y(vi nyl pyrrolidone) and fluorinated pol yether being particularly
preferred. As the additives to be used in the conposition for reducing
devel opnent defects of the present invention, there may be illustrated,

for exanpaftes wtf 86habtsitePehadgdedp fol fofinyi tie chealiicad 18 eRpLif £ed
such as nonionic surfactants, anionic surf actants and anphoteric

sur f act anplsotodéeisiontoat tnguby appaicatianecoexamel ifteqd df eohyixyetiy! ene
al kyl ethers such as pol yoxyethyl ene |auryl ether, polyoxyethylene ol eyl

et her andcoppdybiki@t hyfene redytierghedevebdbpymeryet hjéPoetsatty astep of

di esters, polyoxyfatty acid nonoester, polyoxyethyl ene-pol yoxypropyl ene

bl ock pol getectivelnceeypesingl ythe dehémacavby, amplifiiedi cphatorés g
2004 surfactants are exenplified by al kyl di phenyl ether disulfonic acids
and the age®blngn salsttepopfopgahrexpasure fking Hdveechemigiallydaphéafiedt her
sul fonic acids and the amonium salts or organic _am ne salts thereof

al kyl benzRheteresist gergingnd ante a anheRi Of Seviedopdng g cchamieallyt s

t her eof , po!&#r)xyet hyl ene al kyl ether sulfurjic¢c acids and the ammoni um salts

or or gani ¥Rk hked Phatoreriorcoati®dal RPA Wi ¢y iRCERAIRS Ihe efeuRim®hi um
cxerp! | {1 EGUBE bon 11 CREGknSeR RE: Ryt RPRUTGIE, ROPLLF AP QapbOFRT ORI

o usod | FORHEN SR CeaRiramerb bR 30 4 3R apBrhent Sonasnty vERE BhEC onc
omoved 5?5 8F PPETPERIS A ne IR o ek Mo T oo RS ARV ELORTH R oy

~or variogssadsorption treatnents are preferably used. Additionally, in
-order to Inprove coating properties, a water-soluble organic solvent may

be used togethpe Prébendt ehvedbondbelieSOLLPEE Oh 0ROLE GetHeMt beSowot
particularly limted as long as it can be soluble in water in a

concentrati oninftie prdcdéDiof HhlecprExanpl Bsvoitidhe P Huenity wepeksist! ude
al cohol s such as nethyl alcohol, ethyl alcohol and isopropyl alcohol,
ket ones spattems, atetimenerussmthyto dinpredse! dhe, assuarts ofuckedastienhyh
acetate and ethyl acetate, and pol ar solvents such as di nmet hyl f or mam de,
thickness of the chemically amplified photoresist after
development by 10 A to 500 A in comparison with the case of not
coating the composition for reducing development defects. 1In the
present invention, the chemically amplified photoresist may be
either of positive-working and negative-working types. The
composition for reducing development defects to be used in the
present invention preferably contains a surfactant and, when the
chemically amplified photoresist is positive-working, the
composition for reducing development defects is preferably acidic.
PH of the composition is preferably 1.5 to 4.5, more preferably
1.7t03.5. Inaddition, when the chemically amplified photoresist

is negative-working, the composition is preferably weakly acidic

to alkaline.



di met hyl sul f oxi de, nethyl cellosolve, cellosolve, butyl cellosolve,
cel l osol ve acetate, butylcarbitol and carbitol acetate. These specific
exanples are nerely illustrated as 13 0 8 JAN 2004 exanpl es oﬁ Bt@m%@ani C
solvents, and the organic solvents to be wused in the present invention are
not limted only to these solvents. In addition, optimzation of reduction
in thickness of resist coating in the present invention may al so be

attai ned by pgoRefd séurgiﬁicleahiftngo RaKLBEati AR hel cORkb SOt { SRR ehurﬁrﬁeﬁ@e

resist and the conposition for reduci ng devel opnent defects as we as

opti m zati BReiidh € oTOrPSt i §AeveIBbheh®’ dé£eiEd NendakereRTBtut fef 244 S.
As to the prebaking tenperature for the resist, there are generally two

types in Gegiiaaesaw ¢ tBROART S bl amf®iD@R ishl@8St Horder usetprdf@tah sy one
type requires a high energy and generally requires to bake at a

t enper at wisedf @otheldgdmic 320dC funRstienal Fudnoeardees cbnpotifgei de SO
much energy in conparison with the fornmer and requires to bake at a

t enper at weefafrdd) @F orhd afvarctdonelddi Iuwey cqriediakeomp dwengey aCurte fQr t he
conposition for reduci ng devel opnent defects is generally 60 to 100 OC

whi ch i s pexghlwomemikybcasmmel idie swclident . aikdr t Hdre  pombnéxposusalbski ng
of the resist is generally about 100 to 150 r. For exanple, in case when
T-tops arketramethylarmonieve|saditenor Cf donfif iadkapblomineTsadbs thererfin
sonme cases avoi ded by such conbination of baking tenperatures for the
resi st arfer thfe CieoRpEELEPEARLIbYLEBYfenhg aedaFopREntthgefamman iyt SLES st -
prebaki ng tenperature is set at. a | ower |evel while pr_ebaking§ tenperature

for the ¢ Rl 3pRoR BN Sadd sue¥etoffett addpaolamige galigethereahp oo
or higher_ . ln addjtjon, o.much reduction in_thickness of. .the resist
coating df s ?é@%ousa' ﬁygm et ey cANPRRI W oi dd®HE Gt i onFity

~del am nat%%lg% f&o:%e?c?f%%# %%tl;ﬁv%l?ﬁtl éﬁeog(@at]é[‘\hgzoy %HI&I?&%%%@&?{% it%%rfe%rf. are

reduci ng opren I "exposture. €ss 0 he Coat’i ng" of

the Co”poéxhéf't%kt&?r rGeug! ”Qe‘i‘%‘éﬁle%ﬁx%%ﬁnn@%fj]%ﬁts ddudde peesent ifgvendion

may be su t provides enough“chem cal action to nore reduce

thi Cknessp@:.ifm@roaﬁé%féap&@ﬂms | o £PaPaE] $0N CWM b &rf N0 FE8EkPisiPEonic

appl ying the conposition for reduci ng devel opnent defects, and is

preferablaci®® 8841Q8Q0 & tore, MBtaiclinyins0s40t §9@hbrecFatdihPf mbéhe
preferred. As the amine salts or ammonium salts of the organic
acids, previously prepared salts may be used, or those formed by
mixing an organic acid and a base such as an amine or ammonia in
an aqueous solution may be used as well.

These surfactants are used as a 0.1 wt % - 25 wt %, more
preferably 2 wt $ - 4 wt % aqueous solution for the composition
for reducing development defects. In this situation, it is
preferred to optimize the amount of reduction in thickness of the
resist layer by properly adjusting the mixing ratio of the organic
acid to the base such as amine or ammonia or adjusting basicity
of the composition in consideration of the kind of a chemically

amplified photoresist to be used or processing conditions. That

is, in the case of wusing, for example, a positive-working

10



conposi tion for reduci ng devel opnment defects can be conducted by any of
known coating nmethods such as a spin coating nethod. The chem cally
anplified photoresist to be used in the present invention agqa ﬁsz St may
be any of known positive-working and negative-working chem Ca 9& anpllfled
photoresists. As the positive-working chemcally anplified photoresist,
there are known a nunber of ones including that which is conposed of a
conbi nat i qrhodforze suicd ty eEsr t b estednii qall Iwh wehpQiFdted pHotose 1ot pCiteGuffiichs

t - but oxycar bonyl group and a photo acid generator (see, H Ito, and C. G
Wl son: Rg adjuBtg.uisen using3a shli?2bét®88h)theAbsganiasadittand the amine
negati ve-working chemcally anplified photoresist, there my be

i |1 ustrat ex; ahnpngummrs dhet suatfadtiait i $heanjwieg raft ianof dhleadgawialalcdd
resin, a cross-linking agent of hexamethoxynel anm ne and a photo acid
gener at or Y thecaming ©r sseoniyp sp, that|pH of. tize dompolsitdonMosmeiducing A
Fisher and M W Legenza: Polym Eng. Sci., 26, 1101(1986)). O these,
posi ti ve- WG IRPMeiHe kg qts :P(ﬂﬂqnﬁse@tpmﬂ aRdsimals RiF evigihdie tthed ahovehe

present invention, Thickness of the coat qug may be such that a resist

pattern o&eﬁ%%ﬁ e ey el bphehtbesh tau B‘Wtexéflt this mixingy hetder
d t th hi d.i |1 15 0 8 JAN 2004 about
03 19 1. GHSHLCh S AT PEEPR. o aH AR Mo ﬁ{éﬁéf‘w CACHHIENEFER ThAD
f bl anpl i ed { f bst h
d?éﬁé?eryg?ﬂoél ROmREe SRERPEE Rldsnha S0 aRPihE O5 e ks éﬁsgtwﬁ%'n%% :
conmmon, tQaL ntC 4L S!ﬁhgf]r.# &EebE %hgeg)? a Iléyg il oF % %

uc 1 CO PI (?e

n|tr|de Iayer S as Si Stlrcon g or S|I|con oxi

nitride '%éﬁféé%ﬁtﬁ@ StbheP ac:l.'?l aﬂgléﬂ&ammtehsr%mw%}n | pRELT dsétl,?r%tl

limted to silicon but Tay be any o subsirate materials having

been used Aedu BN AL BY iohtaliRedS B?haagub@hngA%hEOaﬁlQEnfméf‘Opeétﬂitf&ﬁti'nng
the chemcally anplified photoresist, baking of the chemcally anplified

phot or esi sthilaiytsss &El ddvd stayeatahgr ag_uﬁl a6vEeypheRtERiré\@jieCddjustment
conpositions, exposing nethod, devel oping agents, and devel opi ng net hods,
any ones ofr theymiaidigt rahsohaf/ithe saghaticbhaehdetpl e halser stichnaggangine
resist pattern using a chemcally anplified photoresist may be enployed.
Further, ®F¥ anmoipicsitny thegebysproperiy bdjusédpHndepbendingospony kimp,ofany
of WV rays, deep W rai/ X ra%/s and el ectron beans may be used.
the chemical y amplified photoresist to be used or processing
conditions. In the composition for reducing development defects
to be applied to a positive-working chemically amplified
photoresist, the ratio of the organic acid to the base (for example,
amine) is usually about 7:0 - 7:6 in molar ratio, preferably about
7:4 - 7:6, more preferably about 7:5. In terms of organic acid:
salt, the molar ratio is usually about 7:0 - 1:6, preferably about
3:4 - 1:6, more preferably about 2:5.
To the composition of the present invention for reducing
development defects may further be added, if necessary, water-
soluble resins and various additives within amounts not spoiling

performance of the composition.

As the water-soluble resin to be used in the composition for

11



Best node for practicing the Invention The present invention will now be
descri bed nore specifically by reference. to Exanpl es which, however, are
not to be construed to |limt the present invention in any vvams N 2004
Additionally, in the follow ng Exanples, "parts" are by weig L"rﬁ e%ﬂg
otherwise specified. 16 0 6 JAN 2004 Exanple 1 3 parts of

per fl uorooctanesul fonic acid, 0.35 part of 2- am noethanol and 1 part of

pol yvi nyl medudiimtpdeviedvph@nt deFects aof tiRl Pileseht4bn0ORt i1 £ tHeasohagd
uniformy in 95.65 parts of pure water at the roomtenperature, and the

resul t ant e xitlines tasst b s ok dxtanplghy AL WE-im I idXerhdld ,olplodiy{azrylic
conposition for reducing devel opnent defects. This conposition for

reduci ng desdgl Jopnpoly (dihgtpgrhatidopd) pf pelgit ¢2- 3rifSemarcatediny lagrylic
positive-working chemcally anplified photoresist containing a

p- hydr oxysagidne depplyiivieywas apgiilivld oether8conwmhleiti coranhyfdariden .a
varyi ng thickness. Thus, there were prepared wafers having coated thereon
t he phot orksh%tettustenry in SL¥eadioeyptanydenss of fglaadoout 0. @PLIHN-0
0.81 pmafter being _ prebaked. The prebaki ng was conducted at 90 "t for 90
seconds. VAHBHRFEER11deRe z¢elnyds c rd e thposPe 1 BN e gy Hgidone -
devel opnent defects was applied on each of the wafers in a thickness _ of
440 A (wi tHUH Ak AhcongdposuPel¥AY - ¥oRULBY EHOLLARRC aCRRFTHHEC ALY
shift mask for confaci hole having a k size of_0.28 FPA3000QEXS nmade
by Canon_ @91 APVttt IR TR NG o~ SBEREIE) af o HIIH ng
PEB at 12 onds, each wafer . was devel opment, processed )
seconds i%’%‘%é&fﬁm‘%ﬁe ((foetnf% aﬁrﬁleilrﬁmni um hy(ﬁ%%(é)d'e). In th OOIY(QP
devel opnmeng; i Y. _qéﬁ wer e us i a soft i _
met hod. Grultrﬁfe k%at?%?%osm?ﬁ?g or@d, patte?%g:ﬁc%?grg?{'%g%fn in hol |a(ryet er
and 1: 1, yils BoPiadn oL &-hLrdid € adiiglanc - COSEI Pl S n £ :EM
S9200 nadevbyyallﬁ%chi Co., Ltd. Resul ?s tkzus (ﬁ;%%\glt ned are " tabul atned in
Table 1. |dinedh$l haleddedr,dd BAIN-RBHA gyaio 1aldodd ® -hé 1.6l tantiPa 20

patterns were opened with a predeterm ned dianeter. 18 0 6 JAN 2004
poly(N-vinylpyrrolidone-co-itaconic acid), poly(N-vinyl-
pyrrolidone-co-methyl itaconate), poly(N-vinylpyrrolidone- co-
itaconic anhydride, and fluorinated polyether, with poly- (acrylic
acid), poly(vinylpyrrolidone) and fluorinated polyether being
particularly preferred.

As the additives to be used in the composition for reducing
development defects of the present invention, there may be
illustrated, for example, surfactants to be added for improving
coating properties, such as nonionic surfactants, anionic
surfactants and amphoteric surfactants. The nonionic surfactants
are exemplified by polyoxyethylene alkyl ethers such as
polyoxyethylene lauryl ether, polyoxyethylene oleyl ether and
polyoxyethylene cetyl ether, polyoxyethylene fatty acid diesters,
polyoxyfatty acid monoester, polyoxyethylene-polyoxypropylene

block polymer, and acetylene glycol derivatives, the anionic

12



EEEEEEEEEEEEEE a)a)a)a)a) a)a)a)a) a)a)a) a) a) eeeee aaae aee eeaa aa
aaaaa 1')00O0O000000O0O0O0O0 0 zz7z777727777777 O

yLCll C) Ncool f~LC) LOLf] NNN aEEEEEEEEEEEEEE a)mma)a) a)a) -~ ) a)
a) .QuaaQaa 6 IrN 208

surfactants are exemplified by alkyidiphenyl ether disulfonic
acids and the ammonium salts or organic amine salts thereof,
alkyldiphenyl ether sulfonic acids and the ammonium salts or
organic amine salts thereof, alkylbenzenesulfonic acids and the
ammonjium salts or organic amine salts thereof, polyoxyethylene
alkyl ether sulfuric acids and the ammonium salts or organic amine
salts thereof, and alkyl sulfuric acids and the ammonium salts or
organic amine salts thereof, and the amphoteric surfactants are
exemplified by 2-alkyl-N-carboxymethyl-N-hydroxyethyl-
imidazolinium betaine and laurylamidopropyl hydroxysulfone
betaine.

Further, as water to be used in the composition for reducing
development defects of the present invention, water from which
organic impurities, metal ions, etc. have been removed by
distillation, ion-exchange treatment, treatment through filter or
various adsorption treatments are preferably used.

Additionally, in order to improve coating properties, a
water-soluble organic solvent may be used together withwater. The
water-soluble organic solvent is not particularly limited as long
as it can be soluble in water in a concentration of 0.1 wt % or
more. Examples of the organic solvent include alcohols such as
methyl alcohol, ethyl alcohol and isopropyl alcohol, ketones such
as acetone and methyl ethyl ketone, esters such as methyl acetate
and ethyl acetate, and polar solvents such as dimethylformamide,
dimethylsulfoxide, methyl cellosolve, cellosolve, butyl
cellosolve, cellosolve acetate, butylcarbitol and carbitol

acetate. These specific examples are merely illustrated as

13
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examples of the organic solvents, and the orgahic solvents to be
used in thé present invention are not limited only to these
solvents.

In addition, optimization of reduction in thickness of resist
coating in the present invention may also be attained by properly
adjusting baking time or baking temperature of the resist and the
composition for reducing development defects as well as
optimization by the composition itself for reducing development
defects. As to the prebaking temperature for the resist, there
are gdJenerally two types in accordance with photoresist
compositions to be used. That is, one type requires a high energy
and generally requires to bake at a temperature of about 100 to
150 C, and another type does not require so much energy in
comparison with the former and requires to bake at a temperature
of 100 C or lower. 1In addition, prebaking temperature for the
composition for reducing development defects is generally 60 to
100 C which is high enough to remove the solvent. Further,
post-exposure baking of the resist is generally about 100 to 150 C.
For example, in case when T-tops are formed after development,
formation of such T-tops can be in some cases avoided by such
combination of baking temperatures for the resist and the
composition for reducing development defects that resist-
prebaking temperature is set at a lower level while prebaking
temperature for the composition for reducing development defects
at a level of 100 C or higher. In addition, too much reduction
in thickness of the resist coating disadvantageous in an etching

step can be avoided by optionally delaminating or dissolving away
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the composition for reducing development defects after exposure.
Thickness of the coating of the composition for reducing
development defects in the present invention may be such that it
provides enough chemical action to more reduce thickness of the
resist coating in comparison with the case of not applying the
composition for reducing development defects, and is preferably
80 to 10000 A, more preferably 330 to 990 A. Coating of the
composition for reducing development defects can be conducted by
any of known coating methods such as a spin coating method.
The chemically amplified photoresist to be used in the present
invention as a resist may be any of known positive-working and
negative-working chemically amplified photoresists. As the
positive-working chemically amplified photoresist, there are
known a number of ones including that which is composed of a
combination of a polymer wherein polyhydroxystyrene is protected
with t-butoxycarbonyl group and a photo acid generator (see, H.
Ito, and C. G. Willson: Polym. Eng. Sci., 23, 1012 (1983)). Also,
as the negative-working chemically amplified photoresist, there
may be illustrated, for example, that which is composed of an
alkali-soluble resin, a cross-linking agent of
hexamethoxymelamine and a photo acid generator (for example, see,
W. E. Feely, J. C. Imhof, C. M. Stein, T. A. Fisher and M. W. Legenza:
Polym. Eng. Sci., 26, 1101(1986)). Of these, positive-working
chemically amplified photoresists are preferred in the present
invention. Thickness of the coating may be such that a resist
pattern obtained after development can suitably exert its

performance during etching in the etching step, and is generally
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Conparative Exanple 1 Silicon wafers having coated thereon a gg JAN 2004
positive-working chemcally anplified photoresist with a varying thickness
after Dbaking were prepared in the same manner as in Exanple 1. Subsequent
devel opnent, PEB and devel opnent were conducted in the sanme manner

about 0.3 to 1.0 um.

The pattern-forming method of the present invention can
favorably be applied upon formation of a pattern on a substrate
having a diameter of 8 inches or more. As the substrate, a silicon
substrate is common, but may of course be those wherein a metal
layer or a oxide or nitride layer such as silicon oxide, silicon
nitride or silicon oxide nitride is formed on silicon. In addition,
the substrate itself is not limited to silicon but may be any of
substrate materials having so far been used for manufacturing IC
such as LSI.

As to the method for coating the chemically amplified
photoresist, baking of the chemically amplified photoresist layer
and the layer of reducing development defect compositions,
exposing method, developing agents, and developing methods, any
ones or any conditions having so far been employed for forming a
resist pattern using a chemically amplified photoresist may be
employed. Further, as an exposing light source to be used in the

exposing step, any of UV rays, deep UV rays, X rays and electron

beams may be used.

Best mode for practicing the Invention

The present invention will now be described more specifically
by reference to Examples which, however, are not to be construed
to limit the present invention in any way. Additionally, in the

following Examples, "parts" are by weight unless otherwise

specified.
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as in Exanple 1 except for not coating the conposition for reducing
devel opnent defects, and the wafers were observed under CD-SEMin the sane

manner as in Exanple 1. Results thus obtained are shown in \I@b&gAﬁl.mhp
conparison with Exanple 1, a nunber of devel opnent defects re observed.

Additionally, "Opening failure was observed" neans there existed sone hole
patterns not opened with a predeterm ned dianmeter. 20 08 JAN 2004 coco
O00QVO aCdeddniple)1 Q U bO COvi a n 000to Wa 000000005 00 zzzzc. czzzzcz
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3 parts of perfluorooctanesulfonic acid, 0.35 part of 2-
aminoethanol and 1 part of polyvinylpyrrolidone having a molecular
weight of 45,000 were dissolved uniformly in 95.65 parts of pure
water at the room temperature, and the resultant mixture was passed
through a 0.05-pm filter to obtain a composition for reducing
development defects. This composition for reducing development
defects had a pH of about 2.3.

Separately, a positive-working chemically amplified
photoresist containing a p-hydroxystyrene derivative was applied
on an 8-inch silicon wafer in a varying thickness. Thus, there
were prepared wafers having coated thereon the photoresist coating
in a varying thickness of from about 0.67 pm to 0.81 pm after being
prebaked. The prebaking was conducted at 90 C for 90 seconds.
Thereafter, the above-described composition for reducing
development defects was applied on each of the wafers in a thickness
of 440 A (without baking). Exposure was conducted using a halftone
phase shift mask for contact hole having a mask size of 0.28 pm.
FPA3000EX5 made by Canon Co., Ltd. was used for conducting the
exposure. After conducting PEB at 120°C for 90 seconds, each wafer
was development processed for 60 seconds in a 2.38 % TMAH
(tetramethylammonium hydroxide). 1In the development processing,
E2 nozzles were used employing a soft impact method. Of the
patterns thus formed, patterns of 0.20 pm in hole diameter and 1:1,
1:3 or 1:5 in hole-to-hole distance were observed under CD-SEM,
S9200 made by Hitachi Co., Ltd. Results thus obtained are

tabulated in Table 1. In Table 1, "no problem" means that all hole
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patterns were opened with a predetermined diameter.
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Comparative Example 1

Silicon wafers having coated thereon a positive-working
chemically amplified photoresist with a varying thickness after
baking were prepared in the same manner as in Example 1. Subsequent
development, PEB and development were conducted in the same manner
as in Example 1 except for not coating the composition for reducing
development defects, and the wafers were observed under CD-SEM in
the same manner as in Example 1. Results thus obtained are shown
in Table 2. In comparison with Example 1, a number of development
defects were observed. Additionally, "Opening failure was
observed" means there existed some hole patterns not opened with

a predetermined diameter.
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Comparative Example 2

Silicon wafers having coated thereon a positive-working
chemically amplified photoresist with a varying thickness after
baking were prepared in the same manner as in Example 1. Subsequent
development, PEB and development were conducted in the same manner
as in Example 1 except for not coating the composition for reducing
development defects and changing the developing method to a
spraying method, and the wafers were observed under CD-SEM in the
same manner as in Example 1. Results thus obtained are shown in
Table 3. It is seen that, although development was conducted
according to spraying method (paddle development as in Comparative
Example 1) in which development defects are rather difficult to
take place in comparison with the soft impact method due to more
strict developing conditions employed in the spraying method,
removal of development defects are still insufficient in

comparison with Example 1 though better than in Comparative Example

1.
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Advantages of the Invention:

As has been described in detail hereinbefore, the resist
pattern-forming process of the present invention can form a resist
pattern with good profiles which does not cause deterioration of
pattern profile such as formatioﬁ of T-top or round top and which,
even when substrates having a diameter of 8 inches or more is used,

does not cause development defects.
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~cDNhtititico . dtir 23 C 6 JAN 2004 Advantages of the Invention: As has
been described in detail hereinbefore, the resist pattern-form ng process

of the present invention can forma resist pattern with gooisg Mﬁs
whi ch does not cause deterioration of pattern profile such 1" on of

T-top or round top and which, even when substrates having a dianeter of 8
inches or nore is used, does not cause devel opnent defects. 24 0 6 JAN
2004 CLAIMS 1. A process for formng a resist pattern which includes: a
step of formng a positive-working &Eﬁﬁhgally anplified photoresist
coating on a substrate having a dlaneter of 8 inches or nore by
application; a step of applying a conposition for reducing devel opnent
defects on the chem cally anplified photoresist coating a step of baki ng

after, east either t of formn e chem ca |f|

phot or eS| §I coat PAGEBY® gﬁp??'ﬁ'ﬁﬂgoﬁ B?S]tsr’fegggg%r‘bfw AP Ilﬁ%ﬁgge ﬁ‘p%m tion
for reduciafg fcdzef\mlgopatre@bsﬁ'e:fx@cmrka@tepexmfcas.élyecamp\kef;eoexpmncn@suhe

chemi cal |y, I|f|ed ot.or esi st coatln Lepeo € paki ng
the chem 83??9 OnI i flg%ds pﬁg?o}rswé%llns% coa alm%té aﬁ% a srgé] ;8@ Z“\%igo ?

t he chem @@Ipﬂycatrqm fied ptret orési spplotadi ng, mp@scbmmsfpronrefcbxcmg

reduci ng developnent defects canprises aonacidiC GAPPASihi 0BnocoNaLRi ng a

surfactant and which increases the anmount of feduction i n thi ckness of the
cheni cal | yFoafprefi ed et orfesbakingcoattiary att deageveldprenthdyster A°fo 500

A in conpaddri@igW tihet hech&a el 0f ngﬁnp@ppiéa NYph&ier reAPOSI b@BidAPr beduci ng
devel opnent _defects, wherein said surfactant I1s at | east gne

sel ected fAPEMERELCTYrYudiEorssPRt Phgebp L CA % &helgo'ﬂ}é‘?sﬁtﬂﬁ?og?ﬁyf%‘gbcﬂﬁyl ic
aci ds and deh@loﬁrﬁﬁ’fﬁﬂldélfb&ﬁé{ % step oanEtlRytiaenpraxphssed ttheokh&li dad 1€4

al kanol am ne er eof 0 _Cl10_perflu oaI yl sul f oni i d nd the
anmoni um sar ll%l‘? etl?ho rﬁy’rsatmﬁﬁ’r?}tun?’sa‘T’tSte 11écﬁxpolsklano i e%hgal ts
t her eof ; fdh@@upﬂhlxechnanllkyiecqu&ﬂogpmnystamcmnium |a@dl| desterard develOP1ng

perf| uoroag{ep ﬁeﬁﬂgé’ll@“% mb {16¢ QUALAL DS sﬁ@“&@él;'fﬂgsa'sﬁdtélﬁ[p%gﬁtlor@%rat the

sanme time Sal surtactant conpriSing the organic aci d
reducing development defects comprises an acidic composition

containing a surfactant and which increases the amount of
reduction in thickness of the chemically amplified photoresist
coating after development by 10 A to 500 A in comparison with the
case of not applying the composition for reducing development
defects,

wherein said surfactant is at least one member selected from the
group consisting of C; to Cj5 perfluoroalkylcarboxylic acids and the
ammonium salts, tetramethylammonium salts or C; to C; alkanolamine
salts thereof; C; to Cyy perfluorocalkylsulfonic acids and the
ammonium salts, tetramethylammonium salts or C; to C;, alkanolamine
salts thereof; fluorinated alkyl quaternary ammonium iodides, and
perfluorocadipic acid and the quaternary ammonium salts thereof,
and at the same time said surfactant comprising the organic acid
and the base is formed at the ratio of the organic acid to the
base, 7:0 - 7:6 or the ratio of said organic acid to the salt, 7:0

— 1:6 both in molar ratio.
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and the base is forned at the ratio of the organic acid to the base, 7:0 -
7:6 or the ratio of said organic acid to the salt, 7:0 - 1:6 both in nolar
ratio. 25 0 6 JAN 2004 2. A conposition for reducing devel opnggégﬁfz@zts
which is conposed of an acidic conposition containing a surf
which is to be used for the process for formng a resist pattern which
includes: a step of formng a positive-working chemcally anplified
photoresist coating on a substrate having a diameter of 8 inches or nore
by appllctlon a step.of ap in corrp0|t on for cin dveloprrent
defects O?lz ‘t he ch‘é?ﬁpoﬁllglo%n%#fl% UCpRBt St g?meé’&at f‘%ﬁec'% s'?rép%of “baki ng
after at |apbsedthér anheacistiep afmpbeitiay t:dmetalmengcal | surefipkaft ednd
phot or esi atLn | icat plLyi sition
UniCRALL NG, Do ARRY 631 LD BE éee%%ﬁ% Olni3BP LY 091 L0100

for redUC|ng deve opnen cts; el'y exposi'ng t
cheni cal | y'highplintledegphot o%tean st cﬁa{mmg aa psntseplm Wﬁﬂ@xp@@@ﬁ@l%kl ng
the Chema@r?'lki’lmﬂoftb?gsfgptc% gJS.hc?torpoﬁtédi')gtrQ{@ k@avﬁhspaoélgﬁ‘e\f%lrogf ng

t he chem l'y anplified photoresist coating, and which’increases the
anount of & S@GEEP ofr iFPIchiPEk ARRLL Gt iPhe & hErfre &Ifl ?Pﬁhiﬂnigf ﬁe&ommfdttéf”éa st

coating affgr deyeliRmeadvdphOnd (Rral0s AdnN tEOMRALKSQN W t AnphiEicase of
not applying the conposition for reducjng devel opnent defects, wherein

said surf éﬁfe?’s“athaé?ég‘? ofeShambel BaFd e trFoftt hE2Siyr U Eordf st i ng
of C4 to Gtepperif Ima&;kyheatb@x@dalayamdhﬂmh td® toasyIEY Udfbaﬂ:ahtgsby

tetrarrethyla um sal t Clt am'ne sal.ts hereo 4 to
C10 perfl ucﬂpg];igﬁyﬁ FuIF ontﬁl(‘:':' &¢FRs® anap‘f’ﬁél nicai OSSa%tlé’fl or’ reducilg
t et r anet hydeawopirenh skifestor «Chtep &4 aéﬂe@mgtram rexpos &ihd sthtehehewifcally

f1uori nat ed al kyl quageroar ¥ B, méogw&%f %%@t g Jsbwar gagh 1 Cthéc' d

and the quat er nargY amoni um salts t hereo sane tinme said
sur f act antCheprl SV rFrthéi et glwiterariss captindie ablﬁ*sé peed orfmelgvatorimg ratio

of the orgap Q:h%ﬁhgaiﬁz td’x\%h??&@ ,phbtBres¥st Qathhg, ratd amfcnsahdro@ani c
acid to the salt, 7:0 in nolar ratio.
the amount of reduction in thickness of the chemically amplified

photoresist coating after development by 10 A to 500 A in
comparison with the case of not applying the composition for
reducing development defects,

wherein said surfactant is at least one member selected from the
group consisting of C, to C;5 perfluorocalkylcarboxylic acids and the
ammonium salts, tetramethylammonium salts or C; to C; alkanolamine
salts thereof: C;, to Ci; perfluoroalkylsulfonic acids and the
ammonium salts, tetramethylammonium salts or C; to C, alkanolamine
salts thereof; fluorinated alkyl quaternary ammonium iodides, and
perfluorocadipic acid and the quaternary ammonium salts thereof,
and at the same time said surfactant comprising the organic acid
and the base is formed at the ratio of the organic acid to the
base, 7:0 -~ 7:6 or the ratio of said organic acid to the salt, 7:0

— 1:6 both in molar ratio.
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