CHEMICALLY AMPLIFIED RESIST COMPOSITION [Detailed
Description of the Invention] [Technical Field] [0001] The present
invention relates to a photoresist to be used for micro-fabrication of
semiconductors, photomask blanks, and the like, and particularly to a
chemically amplified positive or negative resist to be used for precisely
conducting migro-fakricagio. jol E eam
exposure at?/v%%%(?&rigif%s o%gg%bsr%{%gféagigféﬁfﬁ% [0002] It
is known that finer pattern rules are demanded with highly integrated LSI's
providing highly increased speeds. This has correspondingly led to largely
changed exposure methods and resist compositions, and, particularly, KrF,
ArF excimér st fight, BfettlonPbedih, &hd the RS 4 hsed hs exposure
lightsotitees: apol cehduction of lithography of patterns at 0.2m or less, in a
manner to adopt chemically amplified photoresists, which exhibit excellent
sensitivities to such high energy radiations and provide higher resolutions.
[0008791] However, chemically amplified resist compositions are defectively
accompaniet:-byra problenn(called PED Restdxpasuse Pelayd) such that
extended standing.sil periods from exppsure (0 PEB (post-xpasure bake)
lead toble-topped shapes 6f line patjferns upon formation of posﬁlve patterns,
i.e R fedbtoapattérhs havingethickemedupgper portioms;:or icprobldm, Which is
asgﬁt;%@af999ngrpp@ﬂ9wogovghi%mat&%mr% g thickened near a,
substrate, such as a substrate formed with metal like Al, Cr, or the like, or a
baie stbstrafe’ particiftarty akilfcor itride sustrate of fitdniGmmitite®Y
substratevThe dttopped, plenomenercisreansidereddehesdue taaa decreased
sol‘ygu]@igf a tr%%is% @Jrrg%rf%c% rvv@iijeo'@g footing at a substrate surface is
considered 1o be due to a decreased solu%ﬁiiy of the resist near the
substrste 00O AT A turn, upon formation of a negative pattern, there is
cayserha so-called undercut phenomenon where a cross-linking reaction of a
negative resist is decreased near a substrate such that the pattern is
subjected {0 cisthiblich at 5as%bgtlrraifeer-si%%tbtoeurn%laﬂl/J tace Gfresist. [0005]

In casexofielvemically anydlifiediposivenrtesist cohpositions] dhereason of the
prqpi%mlg RED or fagting, profile at arspbstrate surface is.considered to be
largely affected by a basic compound in air or at a substrate surface. Acids
gen&ratéd by Bxpostre ara PEStsCRIRT Strface fddet Withasic @6mpounds in
air ahdeareiinactivated,nsuchethat tonper stgndirg-stil timesxuitid SEB
correspaondingly.Increase amounts of acids.to, be inactivated, to scarcely
o o o8 e e ouAt e Lot Havaly ol ISE dogcrs are
forateeratsiFfaceshof resists; &9 thappatternd are Irought ihic-Taepped y
shapes, respectively. [9006), .-Against this problen, itis wellknown that
addition of a nitrogen-c,ontaininghcompound allows far restriction of an
infliiBR%s OF badicCBmpddids A AF AndPthid i aldl efchive tPPED (see
Patentdddcumenteh for éxampley. Particuddrlyh aghine compounds or amide
compaunds have heennoticed.as nitrogen;cantaining.campounds having
higher addition effects, and numerous concrete compounds have been
propgtised! [0007]  Although it has been proposed to use a relatively weak
base againsiiibe @bpveraentionad, Tinpped peobless the weak base is
insggficierét .fTS;r)ri 8%gtrolrcg g&%%tg%&‘% {eacaticocn vH\{itgiIQiae ée%ist.filrg, i.e., for
control ot diffusion of acids for causing% catai)yu% reaction, in case of
adeption efradiddabitegidiips Handrrg Righes reactRitiesytb) bes uséd forat
obtaining higher resolutions. Addition of weak base particularly results in
pro°gression of dark reaction in PED even at an non-exposed area, thereby
causing a decrease of line dimension (slimming) and a film decrease at line
surface in PED. To solve this problem, it is desirable to add a strong base.
However, stronger basicities are not necessarily preferable, such that a
sufficient effect can not be obtained even by addition of DBU (1,8-



diazabicyclo[5.4.0]-7-undecene) or DEN (1,5- diazabicyclo[4.3.0]-5-nonene),
which are regarded as being super base, or proton sponge (1,8-
bis(dimethylamino)naphthalene), or quaternary ammonium hydroxides such
as tetramethylammonium hydroxide. [0008] Meanwhile, it is effective to
add a nitrogen-containing compound having an Improved effect for capturing
generated acids, for |ncreased contrasts for achieving higher resolutions.
A Ao A0 oAt bEean Rt AP et Cants
explaired-isy:pKalan aeid-eaptueing ability anelqpikal of Aairegert-coatsining
compoupd.in asesist fil are ok disectly telateddoeachother. Thig has been
stated by Non-patent document 1. It has been additionally recognized that
typeSt nittodér-containing bryanit torigdtitisose used fargar affect
patiemsrpriofiten, wh Camncéening pattes peofile ivsubsirate<sidenboundary
face of resists. although problems, af foeting profile and.undereut are. ,
Improved by addition of base, the improvement is insufficient. While further
Inck€ase BFAAdITOR AMGUTHS Of Hask Wik Fedultinkarthér ifiproveméntsthere
is qaused atradeeff preblemeta gonsiderably deteriorated sansitivity. [0009]
In turn, to solve a problem of footing profile of a resist pattern on a
igRCSH&ing i of & Fhotimadk tRo Tabcatiow ol HE Tgh shieldimg S fim,
it hastbearedisclosedthatforrmation of ajsolygmeric undefcoation &
SP%‘%VPQQ’SQ%IJ Qgitedypetal compaundresults in eptainpent.of a pattemn
without footing (Patent Document 2). However, the countermeasure on a
subStfatt ¥ide e iitestart HittEaged nGmbe? Of stehsTor procéessihg: and is
probiematic not enljeinaceamplicatediprocess but alse iraninereased

pra uectiglqbcogtr. te . INturn, to improve footing on a Cr substrate of a mask
blank, there as been proposed a resist composition combined with a basic
additi¥€ Hricluding a base, which is solid at a room temperature (20 to 25C)
and a low yaperpressurshase, which is liquidata-cpom {emperature,(Patent
DogHment 3%. Because produgtioq processes havg been problemati%all
comphiéated witen f5oting i %o b solved BY ThE EouRtETmeasing o - ©
Substrate sid€, iinisimportant thairthe preblepvpistsoleed by astountermeasure
on g.resist comnpsitionsside, However,adaption.af the low yapor pressure

base leads to evaporation of the base at a prebaking temperature, thereby
ocCasiaraliysEadsing asensitivity Thafge by a ehéértratioréhange. This
makesritdifficultdokeep dimensions of a pattern with higher precision. [0010]
Fur[tg%%t an early stage of elaboration of chemically amplified resists during
a proposal period of various basic compounds, there has been proposed
addition offamirsacia f3-ansinopyrazine Rrebriiadichatid, torthe kel as a
compaypd havingan aming graup apd a earboxybaroup{Patent Recument
4). However, there have not been found Important proposals thereafter to

usé SERR drhitie compbufd RAVINGE carbdkyT gfoup” and ¥uehH Sitidation
is consideredtgdeydue fefailare bf remarkable effectsibydsuich usageon
seeking for 3 bigher cesqlubign.[Priof Ak Refereneel batayt Rogumend
[00011] [Patent Document 1] Japanese Patent Application Laid-open
(kokai) NG 1905232768 Sur {pafent Bucuniert 2] Japanese Patertd s
Application Laid-open (kokat) NG.t:2007-301520 hat [Rategrt-Document 3]
Japanese, Patent Appligation Laid-open (kohyou) No, 2007522524

[Patent ocdment Japanese Patent Application [S_lgudr-lopeﬁJJ okai) No.
HO5289340 [N pateht dbcament] [0012F 1ndNohvpatedt décument 1]
Hatakeyama et al., in a J. Hatakeyama, et. al., J. Photopolym. Sci. Technol.,
13(4), 519-524 (2000) [Summary of thé Invention] [The Problem to be solved
by the Invention] [0013]



The present invention has been carried out in view of the above
circumstances, and it is therefore an object of the present invention to
provide: a resist composition for (1) a chemically amplified positive resist
composition, which is made soluble in alkali upon elimination of an acid labile
group by an acid catalyst, and (2) a chemically amplified negative resist
composition, which is made insoluble in alkali by. an acid. catalyst and/or
R TSUTSDIR I ST by 1St VA2 ol LLhegin oSGt by an
acitiscatalyst, suehdhat the resist campositionsrovidess By additionfefahe
abgye-mentioned hasic camponent ansexcellept pattern profile even at a
substrate-side boundary face of resist, in addition to a higher resolution in
ph&ORHBYr&pRY for micToFaTicalivon? and particularly in photolithography
adaoptirigs, las an exposure source, KrF laser, ArF laser, F2 laser, ultra-short
ultraviolet H%};ti ggecctrﬂpit%eagg’gbé-lrg%g qr.the Jike; and,a pafterping process
utilizing the resist composition. [Means to solve the Problems] [0014] To
achieéde theabdle dbject rtheBresentinyBattis Aave eatfestly cotiducted
investigationsi torarrowly cagryioutibe psesentdnvention. byresultinglyi r,
finding that; adoption of an amine.compound or amine oxide compound
ha\?irﬁg a %alr%o%qgl &%ﬁ% aen%‘%é:\ﬁﬁé’ %oeﬁyc?roaerg %?gmg%%%gFently bonded to
a ritrogere aton asfeobasic vapter)as alzasic compohent, 40 becadded into a
resist,composition, allows.for farmation.of.a resistfilm, which. kesistdilm is
capable of remarkably improving perpendicularity of a line pattern even at a
substrate%ide botihdary fade ot tesistmcadtition' to & Higier r2S6iutioR and
whichrrestst filmarprovides asuexcelentetchingresistanee ferpresentng a
pattern prsoéi(lg. [0015] Namely, the present invention resides in a
chgmlcpa?ly amplified resist composition comprising one or more kinds of
amifé Bdmpounds or amine oxide compounds (except for those having a
nitrogen atom pfanine or aming axideinghilednaring structure of an
aromalltictr,in%)lat least h ving a carbox¥l group agd hqvin% no hr}/dorlo en
atoms %o&éflenﬁy Bonded ¥ a rﬁﬁgérelr‘? atom‘as a basic center. < lthough
theretasheemdlieady ploposed{see Fatent Rocurhént4 raddiiom of amino
acid, 3: aminopyrazipe:2-carbaxylic agid.and, the like: concerning addition of a
compound having an amino group and a carboxyl group, it is impossible to
attain®a highet réS81GeiGH b gu@ﬁ ConpstihdstevEn Wheh they are ifténdedly
used te dosoc Nonetheless, itiis possible to sealizeinet andy adigher
resplytion byt alsg an,excelient patfer profile.exhibiting als dependency
on‘a material of a substrate sur age, in case of adopting, as a basic
componeht; 2he antiné tohfpourrserlarmirenexide’cbpcend Ravingak
carboxy! grotpiand havipg.noshydrogen atems.covalestly hondegito a

nitrogen atom as a hasic center, accordinlg to the present invention.éOOlG]
In this' €48€ thé hitr6dert 4 BF e aftiile %5%%%%%da&ea%in%h§>5 Y
compoanddhavintpa caszexyb groupand havingino hydriogeniatomsacavadently
bopded, to,a nitcgden atom gs.a basie center, pegigrably has thiee sipgle

bonds combined to different carbon atoms, respectively. [0017] Further,
asRrdesifable eonfigurafion itheldmine cotipéurid havimgPs e&rboxyl group
and having-no bydrogesratoms: cavalentlysbended ta,a fitsegen atom as a
basic center, may include an amine c ound having a carboxyl gro
reresented by the Tollowin gemeraM formuia (f) - "Addtion of Suchn
amihe edmpoundds particudarht advartagesus (o formation of a resist pattern
exhibiting an excellent profile having a less dependency on a substrate:
[Chemical formula 6] wherein R1 and R2 are each a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an aryl group having 6 to 20
carbon atoms, an aralkyl group having 7 to 20 carbon atoms, a hydroxyalkyl
group having 2 to 10 carbon atoms, an alkoxyalkyl group having 2 to 10
carbon atoms, an acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthioalkyl group having 1 to 10 carbon atoms; R1 and R2 may be
bonded to each other to form a ring structure; R3 is a hydrogen atom, a



[Chemical formula 7] wherein R1 and R2 are each a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an aryl group having 6 to 20
carbon atoms, an aralkyl group having 7 to 20 carbon atoms, a hydroxyalkyl
group having 2 to 10 carbon atoms, an alkoxyalkyl group having 2 to 10
carbon atoms, an acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthioalkyl group havin 10 carbon atoms; and R2 may be
bo%&é—j& a({)agggﬁo%ﬁ%[gr 16 Tg%tg_ﬁﬁ]é%ﬁﬁ&% e" DBII-%:%TS[ 2 hydrogen atom, a
lingdra beamichied! of éydlicPdlkyr-grenpiaving’t to20ccarbor atowsdan aryl
group; having H:te 20, carbop.atoms, an ayglkylgroup, kaving 7 to 20 carbon
atoms, a hydroxyalkyl group having 2 to 10 carbon atoms, an alkoxyalkyl
groupPHAVIRG 2t 75 CAncato s, B sty tox/alkif GHGidp! Raving 2 to 10
carboncatdms, ancalkdthie-allet grouws havinganto: b tamomatoms, or a
hall%ggpogg%g;.and R4 is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having 6 to 20 carbon
atohs.8019] As another configuration, the amine compound having a

carboxyl greumand haying:na Bydrogestatomsceovalently bordedstma

nitroge@ atom as a basic c§n er, may include an amine cfognpour}d having
caﬁ)o&y[aglr%h%gre%?é?eon%g byatﬁé? Ilo%/\rlllnéné%rn%‘r’e% oremul%c(%): °T Addition
of such an amine comportl isdlse pafticularycadvatdgeous taformation of

a resist pattern.exhibiting,an.excellent,profile having.a less.dependency on a
substrate: [Chemical formula 8] R--C=0 OH wherein R5 is a linear or

brahchedSubstiftitabie dikyiBhe Y dts ARvitg'2't626 cafsoh afonis. WRerein
thecalkylenegroup may includes between iscarbn atoms, ane Ot more
carbonyl groups, ether.groups, ester groups, or sulfides; and R6 is
inear branched, r eyclc slkyiens groun hading 1 to 30 catbor atoma. ar an
arylén& gréii Raving B-t0°20 Caftioheatdthst P0G20]R OtTRé chefhieally

ampliied sesiskearppasiion.ed the present ivantiondmay furthengemprise
one or more Kinds of amine com ounds each regresented by the following
been a dﬁt 1ally re%o qizeq th%%) es of nitrogen-—
general formuta (4)? Combination of such bases’is sometimes
advamtageous,adeperding oncopsindtiort of pelynrers, acidgeherators, and
the,like: fehemical farmuyla 8] R9
Concerning pattern profile in substrate-side
boundary face of resists, although problems of
footing profile and undercut are improved by addition
of base, the improvement is insufficient. While
further increase of addition amounts of base will
result in further improvement, there is caused a
tradeoff problem of a considerably deteriorated
sensitivity.
[0009]
In turn, to solve a problem of footing profile
of a resist pattern on a light-shielding film of a

photomask upon fabrication of the light-shielding
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R7 (4)R8 wherein R5, Rgf and Rg are each a hydrogen atom, a linear,
branched, or cyclic alkyl group having 1 to 20 carbon atoms, an aryl group
having 6 to 20 carbon atoms, an aralkyl group having 7 to 20 carbon atoms, a
hydroxyalkyl group having 2 to 10 carbon atoms, an alkoxyalkyl group
having 2 to 10 carbon atoms, an acyloxyalkyl group having 2 to 10 carbon

atog};t1 or ar alk Ithlo alkyI%g(l)n8egh%38/?[‘ngdl1 t% 19 carb n atom§ and two

EB and g may be orm aring stru ure or an aromatlc
ringo[0o2¢ric Tihderesist contpositirihayfadher dorpprse onesrimdre

kinQén%&%iae@@ﬁ%%mPQUBQ%§§§Réﬁl€r€%§§n£€‘%9¥E@%PP'WM%Q@”GW
formula (5) Combination with such an amine oxide compound is

so&%ﬂﬁfé%gaa‘\?a%"tﬁﬁéo@so fEREmica formaESLti~o f "RENR7(5) 18
whetein R £R3,sand: Rgrare eachsa hydrogehdatony @ilineay, branched, or

cyclic.alkyl arqup haying 1, fo g0 carben atorps, an aty| group haying 6 to 20

carbon atoms, an aralkyl group having 7 to 20 carbon atoms, a hydroxyalkyl
grd{iboll?é\ﬁﬁl@?lt‘é 1o Earbdhvatdts® afcatRexyEtiaR Yroup ﬁé@lfhgbzlfo 10

cahpsatomss aniacyieyadkyl grolip baving 2:tos1Q carbon atoms, or an
alkylthio- alkxl group havmgr 1to 10 c%rbon atoms and two 0 f R7, RS,

and Rg may bé bontedto 10 n%%vrlng structu?e 8 af aromatic fir rlng f(?OZZ]

Further the presertifivertionrprobideseen proposed a resist

composition combined with a basic additive including
a base, which is solid at a room temperature (20 to
25°C) and a low vapor pressure base, which is liquid
at a room temperature (Patent Document 3). Because
production processes have been problematically
complicated when footing is to be solved by the
countermeasure on a substrate side, it is important
that the problem is solved by a countermeasure on a
resist composition side. However, adoption of the
low vapor pressure base leads to evaporation of the
base at a prebaking temperature, thereby occasionally
causing a sensitivity change by a concentration
change. This makes it difficult to keep dimensions
of a pattern with higher precision.

[0010]

Further, at an early stage of elaboration of
chemically amplified resists during a proposal period
of various basic compounds, there has been proposed
addition of amino acid, 3-aminopyrazine-2-carboxylic
acid, or the like, as a compound having an amino

group and a carboxyl group (Patent Document 4).

° 5



chemically amplified positive resist composition containing, as main
components: (Al) a base resin insoluble or hardly soluble in alkali,
having an acidic functional group protected by an acid labile group, wherein
the resin is made to be soluble in alkali when the acid labile group is

eliminated; (B) an acid generator; and (C) an amine compound or

amine oxide corﬂ%ounqlat Ieast(?ac}éing a arboxyl.?nrou andthaving no
oweve there Ve no e&€n Tfound’ importa .

hydrogen atboms covalerﬁlyebon edtoa nitrogen a ont as a basic center as a

basit @epsgdrerither edafHe anmine eompount crraminercxideompotind

haying & garboxyl-groupand-having neshydregen atams coyalently bonded to
a nitrogen atom as a basic center, is extremely effective as a basic substance
to GEAUUSEIAEO & BoSitive tEsisCcdMmposition f0023] 2 < 2Ribresver® tHe®
present invientieaprovides aeghemically amplifietdsnegative resisbeomposition
coqtg\'migg, as main egmponents: (A2) a base resin, which is soluble in
alkali and which is made insoluble in alkali with the aid of an acid catalyst;
andfort&ebnibeatiinéfla base resin with a crosslinking agent, which base
resjn issaluble in alkali and is made insoluble in alkali via reaction with the
crosslinking agent with the aid of an acid catalyst; B) an acid . .
qenerator, AF R (R R ANind LM G SRS S A LB bt
lealst havirgean cdrboxgligroup -aritPhaving Hee hydrogen atoms covalently
bonded to gonifrogenalomas,a bagic,centgras ahasic component. ; onThe

amine compound or amine oxide compound having a carboxyl group and
having o hydroden @dms Eovarehtly bohded to a nitrogen atom as a basic
center, is dlsa extrenely effeatives as adasie sabstanee to berdadded-intma
neg%tivcg_[%sé% c&{mo%osgtlilqn.h[nggo 0 7_Eggggqnore, the present invention
prowdles aresist pattgrnlng process comprising, at least, a steps of:

coating the Bb6¢& He3eHyas Pésisticompasiiss oRtd- & proéessiig stibstrate,

and heating dt-to thereby) eliminate) gn gxeegsive solvent component

remaining in the coated film, to obtain a resist film; conducting pattern
Nonjﬁﬁte%t ocument&. . .

exposureby a high energy radiation; and conducting, after a

posto@¥pasure baking treatment as required, development by a developer.

[0025]  (As2particylarly usef configurationof A resistpatterning, 4

process, the present invention provides a patterning process comprising, at
leadt, d8tePpsOfa™e cBating the abové BBSCREd fesist Compdsitidr onto a

mask planks foymedawithz @acchromium compound film; conducting, after a
he%tlg%erhtn}entb@atg%ren exposure Qx]a high energy radiation through a
photomasak,%r pattern exposurelby high energy radiation beam;

conddéting; aftet arhean tlieatmeht as réguirdd devetopment by a developer.
Althgugh it is extremely difficult to control a profile of a resist pattern near its
boundary face on a chromium compound of a chromium compound film, it is

possible to o4 FESIS pattein Havily 3 esiable pidfite 65 addpting the
resistepattefningeprobess otthecpresentivwentiomdEffects} therefore

an object of the present invention to provide: a
resist composition for (1) a chemically amplified
positive resist composition, which is made soluble in
alkali upon elimination of an acid labile group by an

acid catalyst, and (2) a chemically amplified

° 6



[0026] The present invention is configured to blend the amine compound
or amine oxide compound, having a carboxyl group and having no hydrogen
atoms covalently bonded to a nitrogen atom as a basic center as a basic
component , into the resist composition, so that the resist composition is
allowed to provide remarkably Improve perpendicularity of a line pattern even
at & substrgte-side boundapy faoe, of esist, in addtion to.2 higher yegaltion,
and p?ovu]ile an excellent 6 ing resistance for preserving a pa%tern proeflle.
Paiticuidrha ittbéuomes possibleatorprovidea acchamich iy anmplifiad desist
compgsitien coniaining.an amine compound qr;amine oxide compound
having a carboxyl group, which resist composition is desirable as a fine
paftéiiforfing matetial fot Foditction" A VEST ant s ph6tohidsk; and a
patterming processputitizingdhe regist dampositionf [Best Made(s) for Carrying
out the, Inyention] 100271, .., Although.empodiments of the present invention

will be explained in detail, the present invention is not limited thereto.
Thefrésertt IAVERtoPs have eafriestlycontietétPinvestigatiohst &+ unknown
compeupd, which-isde bedlended info geesist compasition tonthereby
provide an excellent pattern profjle at a_substrate-side boundary face of
reéfski?itnogé&l I6M 16 %gégrpre%ﬁfuﬁ%n.f %\L}J%ral Feas%h?ﬂfergrh%s been obtained
a chenticallylamplifiéd phbtoredist compaesitionawhichiprovides amexcellent
pag&%er@{%e gven-ata Sﬂépﬁt@'é‘_?s'é'ij?_l}@éﬂ“dﬁé)é face ef resiste P,_add't'of‘ to
a h‘ﬁqher resolution. The present invention has been narrowly carried out in a
a

mahnet that” afthough ERImples of StEh amme E5mpBuRa YF anting dkitde

compound havirg a catbexyb graup-and havingcre bydrogenzatoms-eevalently
bogcéiesdl goéacnitr%(E))%eSnl@toorp1 as a basic center, include compounds or oxide
compounds of amines %so-(:alled tertiary amines) having substituted three
diffel¥REEETbBA atermseahll eoRfsdur®iR<dr oxide compounds of imines
havingsupstituted two different carbon atoms; it is found that the amine
compounds or arpline oxid?1 com oundsbhaving a c}?rbogl group and having
no hydroger? a‘f‘ocmsl:ec\é%alten?ly%o%\aeedato ]aeﬁi%rbgt_éneatgmease A'basic center
representeddyy theviellewmuegeneratfornhutae (1) ito(8) tcapelte: readilyo
obtained,at highet yields, and.exhibit bigher blending effects, respectively.
Particularly, at substrate-side boundary faces of resist in case of conventional
resistcohpositions Wi devéldpreit fas Been dorftfuctéth B a developer
aftepaheahtreatmentias requived afterexposure by electrarabeamay fine
patterns are not.resolved due to footing in case of positive-typed space

it b g L O R b T
patterns suchrthatnafrbwly reSolvethfine patairsraresmadeasbstantially
measingless due to patterngaliapsecaused:hy yndersyh affer deyelopment.
Such situations can be avoided by adogtion of the resist compositign of the

présent iivehtion - whiig ekRibitily an extreitely enfanted ffproving Sffect.
[0028]m i Althoughltheafitroger-coatainingrgonepoungds to be blended in the
resielGompositian, pi the gresent inyenijan embrags dhe ainige compounds or
amine oxide compounds at least having a carboxyl group and having no
hydrogehratbfisScovaléiisided & nitfogeiratdm a8 afasic tehter as
represented:hy-thedollowing, generalforawlae k) de (8) as neted-abeve, the
present invetion s not [imited thereto. and. it s alsg,possible to blend, into
theresist composnion,cfyplcglly used amine compo%nds%avmggno carboxyl
grovipstatd oxidizedheebtained compounds thereof having amine oxide
structures, in addition to the amine compound or amine oxide compound
having a carboxyl group and having no’ hydrogen atoms covalently bonded to
a nitrogen atom as a basic center. [0029] [Chemical formula 11]

wherein R1 and R2 are each a linear, branched, or cyclic alkyl group having
1 to 20 carbon atoms, an aryl group having 6 to 20 carbon atoms, an aralkyl
group having 7 to 20 carbon atoms, a hydroxyalkyl group having 2 to 10
carbon atoms, an alkoxyalkyl group having 2 to 10 carbon atoms, an
acyloxyalkyl group having 2 to 10 carbon atoms, or an alkylthioalkyl group



Without any limitations, examples of an aryl group having 6 to 20 carbon
atoms concretely include a phenyl group, naphthyl group, anthryl group,
phenanthryl group, pyrenyl group, naphthacenyl group, and fluorenyl group;
examples of a linear, branched, or cyclic alkyl group having 1 to 20 carbon
atoms concretely include a methyl group, ethyl group, propyl group, isopropyl
g %LJU?O Py}yl group, isobutyl group, t-butyl group, pentyl group, hexyl group,
decyl group, cyclopentyl group, cyclohexyl group, and
decahydroraphthalertyl group;sexamplesof ahcaratkgs gesup haviag 7 to 20
carbon.atems) congretely include-a bepzylgroup; phenethylgroup; ngy
phenylpropyl group, naphthylmethyl group, naphthylethyl group, and
anftit&cétiylmetiyl ‘bjréﬁ%; &Xarfiples ‘of QRRtBRY Aikyl grélip Haviig 2 fo 10
carbancatomsscorcretaly inttude: laohydroxymethyd gnoup; diyeinoxyethylgroup,
and hydroxypropyl group:.examples of an alkoxyalkyl grayp haying 2 1o-10
carbon atoms concretely include a methoxymethyl group, 2-methoxyethyl
grotp, BB MEthyigolp? 2-ethdRyethgVgrotip2 pfopoxyiniethyl'gietp,
2-prapoxysthylgreyphbdtexymethyl greupo2-Hutoxyeihyl grewp, to a
aml%/lox methyl group, 2-am¥)lox ethgl grrtoulp, cyclohexyloxymethyl group,
2-cylcFo %%/fbx?/eﬁ'unﬁll arsouap, c% o%en?y ofymethyl group,
2-cyclopentylokyethyl groups and<sisbmers ofi alkgbpyontions tlveréof,see
respectivelypexameles ofjan aeyiexyalkyl argnp having; 2 to 40 carbon atoms
concretely include a formyloxymethyl group, acetoxymethyl group,
propiomIBRAELHYF groli: BtyIbkgnietil gtBtip pivalbyixymethyl group,
cyclohexane earbonyloxymethyl grouprand decaneylaxymethyhgraup; and
exam lIles %fna%p alkglatg'oéallﬂl qroup havincg 11010 coasrts)clalpO atoms concretely
incfude & met yﬁhiomethf;l group, et]‘%ﬁ/lt iomethylméjroup, propy tﬁiomethyl
group; iseprepyitribrietiy ey, sty hiofietRy| BRpiBEBuRImMethyl
graups A-butydthiemethyh geou damylthiomethybgroup. degylthiometby group,
and cyclohexylthiorPethyI grou;:)L.,[OO31]O Ei(amaples o%‘1 the amine
corﬁ’)oﬁﬁdg Sz;a‘?/ilng a cgrqoo&%f‘grlozuep ARG h%inﬁ no Hi&ro%]én atoms
covalently bondedh td axitsogem atom @asla basieaentemofithe présent
invention as represented by the gengral formula (1) wilk be concretely

enumerated below, without limited thereto. Namely, such examples
inciltie® boirh&thyanitiobenzBicid, r-tifethyiaminobefzGictid,
m-disagtbylaminoberzacie acid, psietbylamipebenzaie acith de compound
p-dipropylaminobenzaoic acid, p-dibutylaminabenzoic aci

bl anobae e L B AR R0 Ferogen avons
pditexyhadiinéberzoic agid; p-diethdnotanihoberizoicsacid pasic
p-diisaprapanolamingbenzeic acid, pdimethanalaminagbenzoic acid,
2-methyl-4- diethylaminobenzoic acid, 2-methoxy-4- diethylaminobenzoic
aciél? %-o6n]nethylamino-2- naphthalene acid, 3-diethylamino-2-naphthalene
acid, 2-dinfethylainsino<$sbromolenzioic agielh 2adinethylantiroschlorobenzoic
acid gimeidamine-5dodghaNZ A At ng. naving a carboxyl

2-dimethylamino-5-hydroxybenzoic acid, 4- dimethylaminophenylacetic acid,
4- GinretRyRIMinBpHeRApFoDicHic Zeite Y- dirithytamicphehyIbitpieacid,
4- disnethylamiogphenylsialis acid, ¥k dimetiydaminophenypysuvic acics 4-
dimethylaminophenyllactjc acid, .2-(4- dimethylaminophenyl)benzoic acid, and
I Gt i reb Vgl
compdnfd thaving’a carboxyl group and having no hydrogen atoms covalently
bonded to a nitrogen atom as a basic center of the present invention as
reporesented by the general formula (2)8is obtained by oxidizing each of the
amine compounds concretely enumerated above, without limited thereto.
Further, examples of the amine compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a nitrogen atom as a basic
center of the present invention as represented by the general formula (3) will
be concretely enumerated below, without limited thereto. Namely,
examples thereof Include 1- piperidinepropionic acid, 1-piperidinebutyric acid,



[0035] In the above formula, although this reaction is an oxidation
reaction of amine adopting an oxidizing agent (m-chloroperbenzoic acid), this
reaction can be conducted by another oxidizing agent in a usual manner of
an oxidation reaction. After the reaction, mixed reaction products can be
purified by usual manners such as distillation, chromatography,

rec&g%t L;i ation, and the like (for details thereof, see Japanese Patent
Application Laid-open (kokai) No 2008-102383). [0036] According to the
present inventiors it/is @xpectédsthatinlthecamihedcompownds dbhamine oxide
compoxpds having-a catoxyhgroup.indhe moleculeand hawing neshydrogen
atoms covalently bonded to a nitrogen atom as a basic center, presence of a
furlctidhaPGroup SUbSHTREY Brovided VI e riftogeR HidmTeRIiZéL apid
captsire obgeneratech acids while theccarbexylgreupris locatecata substrate
side, 50 that generted acids are prevented from diffuising.into g substrate
and from being inactivated; and as a result thereof, it is considered thaf the
phetresistinERiMY theladded amine compound or amine oxide compound
having a caepxyt grouprofstherpresentinventiongpables i achievement of a
higher resolution, and a pattern profile excellent in perpendicularity at a
SUBSHFAT S0 botindS Thea B Pagist FurHERSt Anbosrs thaf, by Sdecting
appropriate onas ob possibleastrectaresleftheramihelcompaumds er amirte
oxige compoundshaving acarboxy group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic center of the present
inventiGA Valatilftes Bagic® acid capturing rates, and diffusion velocities in
resiﬁng thepgmine compounds or amine oxide compounds having a carboxyl
group aMhaving no hydrogen atoms covalently bonded to a nitrogen atom
as a basjc center of the present invention can be appropriately adjusted
corregpondingly to combinations(df resist polymers and acid generators to be
useds,ther ulfn(lgiﬂy:ehabling provision of an amine compound or amine
oxide frve having ' carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic center, which can optimally
adjust propérties such.asapatteraqrofilecdt arelsistecompdsitiorrhed, Since
amipe compovnds like primary amineshaving hydrogepatgms.coyalently
bonded to a nitrogen atom as a basic center, have no effects for overcoming
a proBlen? 6PYoting PrBflleforithdetc G 98 Besdirabid totsetetidry amines
to maximpathsexhibit the effect, which amineseach haye nexdyydragen atoms
cov%lggtl Qgg(__:iLed toa ngtrq en.atgm as a brar}%ic caerpterl]fgghaei,kallihough
amine ¢ mpounﬁ%I such as Z2- quinolinecarboxylic aci%, nicotinic acid and the
likey havingrefitrogen dtomlihchrigedin st aromaticring have yiolfyidrogen
atoms Gevalgptly, ponded ta the pitiogen-atopsas abasic genter theo -
compounds are weak base, so that the carboxyl group of each compound is
noiaé)éﬁ%/s]idgr%%% B ibtated al ] stBstrateSide 2ASSGén, it is impossible to
prevent generated acidsafyorndbénng diffused intoch substeatetand thus a
inalpy}{gtegt[cqp@gdre; Usable as an organic solvent in the resist composition
of the present invention are any organic solvents in which the base resin(s),
the acid gé&rierator: otfer-aufitives: Ahd the likBS%tE sofiiie SEREmpRSS of the
organiq selventsyInchuden ketonesrsych ascydohexanonesanths, an
methyln-amylketone; algohiols sugh as 3imethoxyutangl, 3:methyl; 3

met xyb%tan&, -meth%xy-z-propano?, and 1°e hoxy-2- propanol;yethers
sucly aspropyleng glycded mdhomethghethieprethykeneyglycol yadhorhethyl
ether, propylene glycol monoethyl ether, ethylene glycol monoethyl ether,
pro°pylene glycol dimethyl ether, and d%thylene glycol dimethyl ether; esters
such as propylene glycol monomethyl ether acetate, propylene glycol
monoethyl ether acetate, ethyl lactate, ethyl pyruvate, butyl acetate, methyl
3-methoxypropionate, ethyl 3-ethoxypropionate, tert-butyl acetate, tertbutyl
propionate, and propylene glycol mono-tertbutyl ether acetate; and lactones
such as 7- butyrolactone; which can be used solely, or mixedly in two or more
kinds, without limited thereto. Desirably usable in the present invention




Numerously known as the base polymer (base resin) as the component (A-1)
used for the chemically amplified positive resist of the present invention, are:
polyhydroxystyrene (PHS), and copolymer of PHS with styrene, (meth)acrylic
acid ester and another polymeric olefin compound, in case of a resist for KrF
excimer laser, or a resist for electron beam (Japanese Patent Application
Laid-open (kokai) Nq 2005-326833); (meth)acrylic acid ester polymers,
R S50 iners 8 o SIaRR e e &g de Aot dapolymers
inctudinig viryy etiiers ot ¢meth)aerlieracid ester (for example yidganese
Patent Application Laid-gpen (kakaih,No2008:111103); polypgrborpens |
polymers, cyclo-olefin ring-opening metathesis polymers, in case of a resist
for iR & dimer et; £° fidoffie-_0Bshtut prodiucts fthe%bbve
polymers forkKrF, ArF, ring-closing polymerization based polymers using
fluorinated.dienes, and the like, ip casg.of a resist for, 2 lasgr, and .
silicon-substituted products of the above polymers, polysilsesquioxane
polyATEts, &nd #Helike, iR caSe Ot BXPSULIEDE ered Tesidt; BNA&RFone of the
abgve pplymers:is usable, witheut limited tethe polymerized polymers.
Thfj(%;\fg polymer can be used solely, or mixedly in two or more kinds. In
case 0 alpositive resist, it is typical to decrease a dissolution rate of an
unexposed argd) byrsutsstitytingra hrydroxyl groug-dfophendlecarboryl group,
or flyarinated,alkyl alcohol, with anacid labjle grouR0044] 1 . Althoygh the

acid labile groups of the base po‘g(mer can be variously selected, the acid
labié Grodps are preterabiy ahb exeniiiafyhcetalyroups Adbing®s 8930
carbonzatoms; tertiant: alkyl growpsrhaving:4 da 3drcarbonatams, particularly
represented by the.following formulae (P1) and (P2), respectively: [Chemical
forseTE 0] R o e e SR R R STy e
forfmiae (PIPane (P22 RH at'RE2 &fe each a hydrogen atom, or a linear,

branched, 0f gyelic alkykgrouprhaving d iteL0-carhon aipmsa particylarly 1 to
12 carbon atoms, which may contain a heteroatom such as oxygen, sulfur,

nitraolgsé%, ﬁﬁgﬁﬁé:,uolratﬁé%ik%;dgﬁél ?fl%e R4, ﬁflioarnr@ﬁig%ré) each a linear,
brareehed; opeydlicralky:-grobp faryy group; or @fdlkyltgnoup thialéndr 4 46 129
carbop.atoms. particularly 1 to 12.carbon atarms, which may contain a

heteroatom such as oxygen, sulfur, nitrogen, fluorine, or the like. Further,
RIIGHI'RCR1 154 R, R12/and R, R14 and R, R14 and R, and R15 and
R16 mag be bonded to each other, to thereby form a ring having 3 to 20

carbon ﬁoms, particularly 3 to 12 carbon atoms, together with the carbon

atom anfl oxygen atom, if any, to which the applicable groups are bonded.
RI_N_RQ

AN
g, —C=0 (2

ST

OH

wherein R; and R, are each a linear, branched,
or cyclic alkyl group having 1 to 20 carbon atoms, an
aryl group having 6 to 20 carbon atoms, an aralkyl
group having 7 to 20 carbon atoms, a hydroxyalkyl

group having 2 to 10 carbon atoms, an alkoxyalkyl
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[0043] Examples of the acetal group represented by the formula (P1)
concretely include: a methoxymethyl group, ethoxymethyl group,
propoxymethyl group, butoxymethyl group, isopropoxymethyl group,
tbutoxymethyl group, 1-methoxyethyl group, 1- methoxypropyl group,
1-methoxybutyl group, 1- ethoxyethyl group, 1-ethoxypropyl group, 1-
ethoxybutyl group, 1-propoxyethyl group, 1- propoxypropyl grou

R BB Lol S o, Gy ety
graup? 2emethyoxyiscpropylidroap r2ethexyisspropyl groupl kyphénoxyethyl
group, drbenzyiexyethvlgroup.. - phenoxyprepy gseur, 1-benzyloxypropyl
group, 1- adamantyloxyethyl group, 1-adamantyloxypropyl group
2-tetrahydfofuiyGrbap” 24eftahydrs?s6-gytafiyi grotpcr t° form a
1-(24icyelohexanecarbonyloxyethoxy)ethyl group,
1-(2-cyclohexanecarponyloxyethoxy)propyl group, 1-12; 5 ched, or
(1-adamantylcarbonyloxy)ethoxy]ethyl group, and 1-[2-
(1-adamantyié&rbbnyloxyFethexylpropyl grodd, Withoit Tinfifeeitheretd. [0044]
Examples;ebihe tertiary qlkyl group representeddaynthe formulas(B2)1
concretely inclyde: t-butyl group, t-pentyl group, 1-ethyl-1-methylpropyl
s T TR Srop T T brofy B = Lt
1-adamantydAinetBylethyl grows; demetiying , (2-norddraytyethiyl/dgroup,
1'@?@%"1‘1’ a(l}%tﬁ%h&d“ew ran-2-y)ethyl grouRs :,I-'rggthé( éﬂ/]iéz{ya lkyl
oxanorbornane-2-yl)ethyl group, 1-methylcyclopentyl group,
1-6th§ILYcIBpERtyP grod 11 PropycyRibpentigrodp, T-tyelopBAtyIctiopentyl
grayn dp cyeloheyyltyelopentyt grou, la2eetralydrafury)oystopentyl
group, u1}-)(_7- aoxgnorbornane-2-y|)cyclopentyl group, 1- methylcyclohexyl
group, 1-éthyPcycIohexyI group, 1- cyclopentylcyclohexyl group,
1-cyclohexX/icycloRexyl tfpdip, 2AtetRycElnofBorayrgrotip? 2kethgre-
nothosny graupng-methyl-8drieycloS2.d0%6]deey graupryiene
8-ethy1-8-tric¥clo 5.2.1.02'6]decyl group, 3-

megtfﬁf/)il-%-t}éf‘ra(lzyr/1 0%4.&.?). 51 88déa§y?r&?dup, 3-
ethyf-3itetracyclo[4.4.0.12,5,17,10]dodecyl group, 2- methy1-2-adamantyl
group, 2-efhyl-2;adamantyl gequp, L:methyl-3-gxo-Lieyglohexyl groua,
1-methy1-1- (tetrahydrofuran-2-yl)ethyl group, 5-hydroxy-2-
metRy1-2%darfiantyP §roup? %ﬂﬂ%-ﬁ?&rd%{‘?ryzl-%%ﬁ@z-héiﬂlﬁrﬂﬁﬁfyl yrois
witheutlimaited theretaid0045] a nFurtbelpast ohithehydrexy group of the
basc% rrl%sirg may, be cro sﬁggkeadnina%nl ;lnetercrgoleguIreflcr1 o}rleiﬁqftgamolggu ar
manner, by an acid fabile group representeorlgy the genera?fqormu a?l§§elt) or
(P3B)° [Chemivas forniuld 14y RI? 901219190 S RRERL I ¢P3a ba
R18H17.1117 ,| C-po-R19)-B-A-EB-ER19 )(P3b ba R18RIN wherein
R17 and R18 each represent a hydrogen atom, or a linear, branched, or
cyclic alkyl"Grotp'FaviAg 118 B'carboR Hibims: P V7 ahd RLS fhay be
bonded io-edeh btherdodonm @enng tagethlierwith accarbén atomstosvhich
they_areignded; apgin case of formatian, of theJing, R17 and R18 each,
represent a linear or branched alkylene group having 1 to 8 carbon atoms;
R1998 &It Ybirahched "6F Eydiealkylene group having 1 to 10 carbon
atoms,eaic-h is @ ormamiateger of 1 to 10; A represents a chain or
alicyclic saturated hydrocarbon group, aromatic hydrocarbon group, or
heterocycle group having a valence of a+1 and having 1 to 50 carbon atoms,
and the group may have an interposed heteroatom or may have some of
hydrogen atoms each substituted by a hydroxyl group, carboxyl group,
carToonyI group, or fluorine atom; B reﬁﬂesents -00-0-, -NHCO-0-, or
-NHCONH-; and a is an integer of 1 to 7.



[0046] Examples of the cross-linked acetal represented by the general
formula (P3a) or (P3b) concretely include those represented by the following
formulae (P3)-1 to (P3)-8, without limited thereto: [Chemical formula 15]

The base polymer preferably has a weight-average molecular weight of 2,000
to 100,000 as determined relative to polystyrene standards by gel permeation
chromatography (GPC), and weight-average molecular weights less than

2,0 d to deteriorated film-forming ability and deteriorated
regolution, whjle weight-average molecular weights exceeding 100,000 may
lead to deterigrated resolution or lead to occurrence of extraneous substance
upon ion of patte. [0047] Examples of the base polymer as the
componeient (A-2) used for the chemically amplified negative resist of the
present kyentiessdnclude: polyhydroxystyrene (PHS), and copolymer of
PHS with styréple, (meth)acrylic acid ester and another polymeric olefin
compound, in case of a resist for KrF excimer laser, or a resist for electron
beam;  “imetyacRiictacia estersslymer arhathg copolymers of
cyclamiefin and maleicianhydrideg andcopelymersinelyding vWaylkethers or
(me'%h %%ryh% agpeel%t%kpeol%q rb rnene %I mers, .cyicrllo-?!legllen’rlng-openlng
metathesis (ﬁymers, in case of 4 resist for AfE xcimer Taser
flubrirtersabstitbte doprodoctsadfcthe above polymersfordrPAVR, ringolosing
polymerizatiop hasednalwpers-usipg flugrinated-dignes, ang the like, in case
of a resist for F2 laser; and silicon-substituted products of the above
polymers, PolysiisBsquidRane pohyr&rsSand the fikE lihcadeof'E e
doubledayerediresist; withaut limitecbto theopelymerized potymerse The
ba%q_, ng’%%rvﬁ%ngb% u,gg_d %)Ieclg,r%romixaetg%isn.twq or more ki_nds. In case of
a negative resist, 1t is typical: t0 obtain a solubility in alkali, by adopting a
hydroXyPdroup of phenol, carboxyl group, or fluorinated alkyl alcohol; and

to decreasgra disselutionirate ahan expesed portion, by-achieving polymer
crotss-linking upon generatti,on of acidsf b]}/tr}rlleans of a ynit having a
subdtftufidial eglroup Such alsoenpomx?/ygroldp or%%efé?lné%&ﬁ’ %a(ﬁ%leogf forming
a bomdetokanothecdnitiniar efectrophilitsmannér withinetherpoiymey, oritsy
meansof.& crpsslinking agept-[0948] 4 ) . Desirably usable examples (see
Japanese Patent Application Laid-open (kokai) No 2006-201532) of the base
polymer to-b&'8s8d forRrPExdHfet 18560t eldctioi Beaftare represented

as jallews: {Ghemicaldepnulailf] 12412dmECH2+C & -1 CSof 1G4hE Y¥A)

acid generators, and the like:

[Chemical formula 9]
R, N R~

(4)
Rg
wherein R;, Rg, and Ry are each a hydrogen atom,
a linear, branched, or cyclic alkyl group having 1 to
20 carbon atoms, an aryl group having 6 to 20 carbon
atoms, an aralkyl group having 7 to 20 carbon atoms,

a hydroxyalkyl group having 2 to 10 carbon atoms, an
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,I7ThR2 (OH)k(OCOX)",(ZI)n In case of these examples, solubility in
alkali is obtained by acidity of phenolic hydroxyl group(s), and for example,
adoption of a glycidyl group as X allows for provision of a cross-linking
reactivity between polymers in the presence of acid catalyst. Further, the unit
for providing a cross-linking reactivity may be provided by copolymerizing
what js possessed by an ester group of acrylic ester. Moreover, in case of
o R CEIG PBaD et AN borebimato ethia ESkikiAg agent, i
is wmecessanktolmake ke bagse polyinértolaveak e@lectiophilic ractivity.
[00481 1 + nUsahlegs agresslinking: agent to be blepded in the: chemically
amplified negative resist are any ones Insofar as configured to attain
intfifolecular and Intermolecular cross-linking of the alkali-soluble base
polymer, based©n &cidsryenenatekbyre photoacithdeneratort &Examples of
preforaple eropslinking aoeis é%cé%%ec alkoxymethylglycolurils, and

alkoxymethyl melamines. [ Examples of desirable alkoxymethyl
mel&iies include hexamethoxymethyl melamine and hexaethoxymethyl
melamine.flQ851L s i s tnekdedsis-thercomponet(By of thenghemicallye
am(g)lified resiﬁt. c%{ﬂpo%ition of the Qr.eCFent invention, is an 1z%\cid generator,
i.ea so-called [51 Stoacid énéﬁ]eera?or}ag a neutrat substance configured to be
decemposed byhigly eherg\f radiatiomto therelnaturf intowrpadidic :

substancec Thase 246 Galled photoacid generators, respectively, berein which
generate acids by general high energy radiations without Ilmltedpto light, and

this 5 to°diStngiiish ¥ e 2Othrmal acid generator to be used for
thermosettingl resinsvand theljke. Usable as components of photoacid
generators gre basically any compounds insofar as configured to generate
acids by irrgdiation of high energy radiation. Examples of typically used
photoacid gfnerators include sulfonium salts, iodonium salts,
sulfgryldiazomethapes, Nsylfonyloxydicarboxylmides, O-arylsulfonyloximes,
and O-alkyldulfonyloximes. Although preferable ones are detailedly explained
below, they may be used solely or mixedly in two or more kinds. [0052]
Sulfonium sats are salts of sulfonium cations with sulfonates, bis(substituted

alkylsulfonyl)imides, ar tris(subgtituted alkylsulfonyl)metbides: ., examples

of sulfonium cations include: triphenylsulfonium, .
(4-?erﬂtﬁﬁ8%hé?ﬁ/?)ﬂ&ﬁfé%yléﬂ¥foﬁﬁ(ﬁﬁ,lc alkyl group having 1 to
bist4-terthutoxyphemd)phenytsulfoniyn, tris tertbytaxyphenyl) sulforium,
(3-tertbutoxyphenyl)diphenylsulfonjum,.

s ey sy et aLtor o s - hossHRR g BifSHcm,
(3,4_@yéﬁ@m§(§;bﬁén>gmmﬁwﬂmigmpo 10 carbon atoms, an
bis{3.4-disterthytoxyphepyhphenydsulforiimy carbon atoms, an
tris(3,4-di-tertbutoxy henyl)sulfoniumzdiphen¥1(4-
thi%&oﬁ%ﬁéﬁ)]zl)g{ﬂf’oﬁurﬁ?”“g to 10 carbon atoms, or an
(4-tarthutoxyicarbamylinetmylory plrenyh)diphenylsulfoniuron atoms;
tris(4-tert-butoxycarbonylmethyloxyphenyl)sulfonium,
(4-tert-butoxyphenyl)bis(4- dimethylaminophenyl)sulfonium, tris(4-
dimethylarhirfopheniisuffeniuii 24-EmetRylpRenyiaipiehylsulfbAitim, 2
4-terthytytphenytdipherylsulfonivmn bis(4- methylphenyl)phenylsulfonium,
bis@-@rﬁﬁutylphenyl)phenylsulfonium, tris(4- methylphenyl)sulfonium,
tris(4-tertbutylphenyl)sulfonium, tris(phenylmethyl)sulfonium,
2-naphthyfdipherssulfohiumrdintethy 1-2v qraphthylsulfoniyas 2
4-hydroxyphenyldimethylsulfonium, 4-methoxyphenyldimethylsulfonium,
trimethylsulfonium, 2-oxocyclohexylcyjci'fbhexylmethylsuIfonium,
trinaphthylsulfonium, tribenzylsulfonium, diphenylmethylsulfonium,
dimethylphenylsulfonium, 2- oxopropylthiacyclopentanium, 2-
oxobutylthiacyclopentanium, 2-oxo-3,3- dimethylbutylthiacyclopentanium,
2-0x0-2- phenylethylthiacyclopentanium,
4-n-butoxynaphthyl-1thiacyclopentanium, and
2-n-butoxynaphthyl-1thiacyclopentanium; examples of sulfonates



examples of tris(substituted alkylsulfonyl)methide include
tris(trifluoromethylsulfonyl)methide; and examples of sulfonium salts include
combinations of the above. [0053] lodonium salts are salts of iodonium
cations with sulfonates, bis(substituted alkylsulfonyl)imides, or tris(substituted
alkylsulfonyl)methides; examples of iodonium cations include:

aryliodonium cations including diphenyliodinium, o
P P e Pl comonedtion o os.
methoxyphenyiphenylioddmiurrmponeramples of sulfonates include:

trifluoromethanesulionate, peniafluorogthanesulionagraily solubile
heptafluoropropanesulfonate, nonafluorobutanesulfonate,

tridgeafluSrohexaladdifshat8, pérfitorode BiHytyeiohekamessulfonate,
hepﬁa@‘eeaﬂle@robptmesmlf@ﬂatbaajz, 2- trifloiopoethanesulfonate, resin
pentaflyorobenzepesulignate 4-triflugromethylbenzenesulfonate, 4;. ; o
fluorobenzenesulfonate, mesitylenesulfonate, 2,4,6-
triiSepTepybenzendsdlfdrate, toluenesulfonate, benzenesulfonate,4-(p-

toluenesulfanylexy)benzenasufenate:G-(and
toluenesulfo onr}/)naphthaIene-Z-sugonate, 4-?\)-
Y

toluenes.uh“(oC ylgxy)ﬁgﬁﬁﬁaf:e%rré@f-%ﬁ oﬁéte?rg-i ¢ oxide compound
tolaenesuifonyloxymaphthalenedxgdifaratep8{pd having no
tolyengsulfonyloxy)naphthaleng+l-spifgnate. naphthalenesulfonate, o

camphorsulfonate, octanesulfonate, dodecylbenzenesulfonate,
butheduligriate, ffethanestifohaté . £-difiBrorS Haphthyl-ethanesulfonate,
1,1,2,2-tetrafkioser2s £narhosnan-2-y)ethanesulfonate, compound

11,22 eyafluoroz teracydola 0115, 171010008 380 8., o o
yI)et?ianegul?onate, “benz yloxy-1,1,3,3,3- pe%ta?luorgpropgnesuaﬁonate,
1,153,8323-pehtafluers-2e {4 phenylbehzogoRy For6pandésifopate,cl,1,3,3,3-
peptafluero-2ipivaleyloxyprmopanesuifenate, 2s a basic substance
cyclohexaneé: rbonyloxy-1,1,3,3,3-,Q]entafluorogropanesulfonate,
1,1,3,3%5-pBhtkiftiord-2° firoyfoxypropanestiifohate; ™o S =100
2-naphtiddyloxy-1,1,3,3,3- pentafluoropropanesulfonate,
2-(4-tertbytylbenzoyloxy)rL,1,3,3 35 pentafiuorenropapesyifopate . 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3- pentafluoropropanesulfonate,
2-dCetlosy-11Y, 3388 pertaflusioptopdifesiifonate, A°T13S 3tpétitafiuoro-2-
hydrexypropanesulenate; ,1;33:3pentafluoro-2- tosyloxypropanesulfonate,

1,1-difluorgs¢s fosyloxyethanesulionate, . i <. 1up1e in alkali
adamantanemethoxycarbonyldifitioromethanesulfonate, 1- (3-

hy@iokyrietisyladamantane) irethavd/carbonyidifladiomeéthantésulfonate ©
methoxycasbenyldiflygromethanssylfenatenpination of a base
1-(hexahydrp-2-ox0-3,5-methano-2H-c cIoEJentakEb]furan6-yl-oxgcarbo,ng/l)difIu
onﬁﬁé&%n%§ﬁﬁoﬁmgfgﬁ&ll“kl“g agent, which base résin 1
4-oxolsadamantytoxyeatbenyddiflsoromiethanesulfinate i examplesiofvia
bis{substityed alkylsulionyhimides inelude: bisfrflugramethylsulfopyl)mide,
bis(pentafluoroethylsulfonyl)imide, bis(heptafluoropropylsulfonyl)imide, and
peffluoPGAB-propyAERébissulfonyl)imide; examples of tris(substituted
alkylsulfonybmethidedneludetds@nifiuoromethylsulfonyl)methide; and
examples %iodonium salts include cgmbinations of thedabove.

) an amine compoun Or amlne oXldade compound

at least having a carboxyl group and having no

° 14



[0054] Examples of sulfonyldiazomethanes include
bissulfonyl-diazomethanes and sulfonylcarbonyldiazomethanes such as:
bis(ethylsulfonyl)diazomethane, bis(1- methylpropylsulfonyl)diazomethane,
bis(2- methylpropylsulfonyl)diazomethane, bis(1,1-
dimethylethylsulfonyl)diazomethane, bis(cyclohexylsulfonyl)diazomethane,
bis(perfluoroisopropylsulfonyl)diazomethane .

i TS oy s ARG Dot eihyshei RulfoRFiasaibinane,
bist2, 42 dimethy|phenytsulfepyhdiazemetlvams bis@t -
acetyloxyphenylsulfopydiagemethane, bis@z oxide compound
methanesulfonylo%%/(phenylsuIfonyl)diazomethane, bis(4-

(p-tiiénésuttonsioxypheristitonylidiazoietiane, Hydrogen atoms
bis¢nahexytoxy phenytstilfonyldiazomethanes his(2as a basic
methyl-4:n-hexyloxyphenylsulfonyhdiazomethgne his(2. 3-dimethy1-4-n-
hexyloxyphenylsulfonyl)diazomethane, bis(3,5-

dinfethy tanfAshexy|dX§y pheAYISuliaiy) diazifiéthane, resist
bis¢2-eiBy 1-5sis0propyl-4-nhexyloxyphenylsulfonyl)diazomethane, bis(2-
na%tﬁylﬁlIfonyl)diazomethane, 4-
methylphenylsulfonylbenzoyldiazomethane,
tertbutylcarvariyis4rmethy|phenyisufonyidiadzonethane, rovides a
na@@@i@s@lfBQ}(Ip@P%ng'agpg&eégén%’o%fprising, at least, a
methylphenylsulfony1-2-naphthoyldiazomethane,
methyiBdifsHylbenzoyldiazomethane, and

tertbutoxyearbony i-4emethydphenylsultonyidiazamethane: o@aH1it i on
Examples, of N-sulfonyloxvdicathoxylmide, type, phafoagid generators Include
compounas, which are combinations of: imide structures such as:
suééiRinfibE, Rapmharredicarbexifide, whiRalvirie; component
cyclehexyldiggrboximide, Sorerberrenes?,3-gicarbeximide-and s+
7-0xabicyclo[2.2.1]-5-heptene-2,3- dicarboximide; with:
trifﬁj%)%cr)nmethanesuIfonate, pentafluoroethanesulfonate,
heptafluoropropanesulforate ronaffuarobutamesulfenategh energy
tridecaflyerohexapggulfonate, perfluoro(4- ethylcyclohexane)sulfonate,
heptadecafluorooctanesulfonate, 2,2,2- trifluoroethanesulfonate,
pentafluor6benzetestfonate” A (tAfldttd metriy hehzenedtifoiate, 4-
fluarobenzenesulfonate,unesityleseswionate 2,416y a developer.
triis[%99§{lbenzenesulfonate, toluenesulfonate, benzenesulfonate, 4-(p-
toluenesulfonyloxy)benzenesulfonate, 6-(p-
toluenesulfenytospnapithakenty2 seffdrateconfiguration of a
4-(ptoluenesidforyloxyinaphthalens;1-sulfonatesent invention

5-(pto|ue,nesu|fonylox¥)na hthalene-1-sulfonate, . .
8-(Btoliénssulbny By idpHtHakh S &dIGiTART A&phRalehestit6rate, ©

camphprsulfonate, octanesulfonate, dodecylbenzenesulfonate,
butanesuliogate; methapesuionata. L d-diluaro:2: naphibylghanestiipnate,
1,1,2,2-tetrafluoro-2- (norbornan-2-yl)ethanesulfonate,

1,192 2tetrafladro R(tefracy dofa e 0. 15 173 01 H608E-BTe i grr ound
yhethanesulfonate, 2-benzoyloxy-1,1,3,3,3- pentafluoropropanesulfonate,
1.1.3.3.3-pentafluaro. (4-phenyibenzoyloxy)propangsulfonae. . ,
pentafluoro92r3p|va oyrl1 ypropanesulfonate, 2-
cyclshexarecabory by, £ 38 3vpermafladroproparesiutfonate,
1,1,3,3,3-pentafluoro-2- furoyloxypropanesulfonate,
2-n°aphthoyloxy-1,1,3,3,3- pentafluorob?opanesulfonate,
2-(4-tertbutylbenzoyloxy)-1,1,3,3,3- pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3- pentafluoropropanesulfonate,
2-acetyloxy-1,1,3,3,3- pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2- tosyloxypropanesulfonate,
1,1-difluoro-2- tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, (3-



adamantanemethoxycarbonyldifluoromethanesulfonate, 1- (3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan esulfonate,
methoxycarbonyldifluoromethanesulfonate,
1-(hexahydro-2-ox0-3,5-methano-2H-cyclopenta[b]furan6-yl-oxycarbonyl)diflu
oromethanesulfonate, and

4-0)@01-%gn%mgnty(ljorxycajébconlyrlldigg{orogql%tga es%lflo at%.n£9058]

Exgmptres of oxime stlfonaté type Bﬁotoaci é’ener ors 'each with a long
comjadatedisystémancluding intervening thiophene or cyclohexadiene,
Include: cor(ét{@ttQH@,nG%lIQBYQOWéTEEOc%at‘amna%' required,
ylidene)phenylacetonitrile, (5-(10- camphorsulfonyl)oxyimino-5H-thiophen-2-
yIicije%veﬁEﬁ@ﬁﬁﬁ&et@ﬁitﬁle?%’-%&%%wIfonyloxyimino-5H-thiophen-2-

ylidene)phehylacetgnittite,is extremely difficult to control a
(5-(pioluenesylfonyoxyinino-Bhiophen-2-yidene)(2y, 4ary face on
methylphenyl)acetonitrile, (5-510-
camphBESIFORY) 6RJIRTNG-B HEhiSplér-oifiganeyppound £ilm, it
mﬂ@Y'pb@@w}ﬂC@tQ@trﬂQrm a resist pattern having a

Eﬁe%%%tg l]’? §r§%g§gg‘fl§€:’?é?%§ Ha@cla%pchlenng 2 t%lulg eJI;l g)s(g st patterning
(5-(4-f-tolaendsulfonylosbenzeanesaifomploxyimino-5H-thiophen-2-ylidene)
phepylacetopitrile, and (5-(2,5-
bis(p-toluenesulfonyloxy)benzenesulfonyl)oxyimino-5Hthiophen-2-ylidene)ph
enjl%ét@nitrile; and compounds of the above structures substituted by:
2-benzoylaxye1d:;23,3:3 tpentatuaropropanesoifonate;ed to blend
14,33 3:pentafluorg 2, (4phenylbenzoylonorapanesilfonaje Ak 3.3
penta?luoro-2-p|valoyloxypropanesuﬁonate, -
cyclen&gariecarbompory:d, 133139 éstaflicropispariestifonate,

1,153 :3:3-pentafluere-e duroyloxyprepanesulfonate, as a basic

2-na hthc%ylo>éy-1,1b,3,3,3- pentafluoroPropanesulfo}r;ate, ,

2-(2- réﬁ%uty?ben%oyf‘o%/?-1?f,§?f,§-e npen‘taffunotr(%pr1':ope(':1nre%t°’1I]f(;’r%ate, 2-(1-
adamanteniecarbonydoxy)hh 1,3, 3 38- pentafiucropropanesalforiate,

2-acetyloxyri, 3,3, 3vhentaflugroprapanesyifonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2- tosyloxypropanesulfonate,
a

1,1:8ifit6 -?-ch%&%t%e%uﬁé)ﬁﬁte‘?attem even at
adamagtanarethoxycarbonyidifiluoramethanesudfopate, dn (3ddition
hydroxymelhyladamanianemetoxycarbonyldifiyoromethan esfpnate
methoxycar onﬁdffluoromethanésuﬁonfte,
1-(hegahydrorZ-ax6 35 prethanor2is-eyelopeatalbraransrylorycarboryl)diflu
orarpethapesuifanate; andecomes possible to provide: a
4-o0xo0l-adamantylox carboré}/ldifluoromethanesulfqnate. [0059

l .
EXSMHPIES B oxinfE"Sulifor=te type® pidtoaRitRgéneratdts Haviy & Rfectfon
withdrawing group sdchasariflueromettiyl groupdonihcreasing asstability of
the-compoyad Jpelyde: ,n; A2 Zifluorasdsphenyl eianonezls ; a1
(methylsulfonyl)oxime, 2,2,2-trifluoro-1-phenyl-ethanone=0-(10-
camphersulfonyhekinte, ™ foFDLHiflubrsAtpRenylethanbrgzgigon of
methaxybenzeaesulforyt)oxine,; and,22ddfiueront-phepyletkanone-0 (1
nagrgthylsglfonyl% xeimreésis t2,2,2-triflg9£01-1;lphenylethanone:O-(2-
naphtjhyﬁsuifgﬂyl oxime, Z,E%Eﬁluoro- -phenylethanone=0-(2,4,6-
trinﬁ@myppmgm;fbnﬁpgxiﬁ@r’rying out the Invention]
2,2,2-trifluoro-1-(4-methylphenyl)ethanone=0- (10-camphorsulfonyl)oxime,
2,2°,2-trif|uoro-1-(4-methy|phenyl)ethaﬁéne=0- (methylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-methylphenyl)ethanone=0- (10-camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4-



dimethylphenyl)ethanone=0-(10-camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4- dimethylphenyl)ethanone=0-(1-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4-dimethylpheny1)-
ethanone=0-(2-naphthylsulfonyl)oxime, 2,2,2-trifluoro-1-(2,4,6-
trimethylphenyl)ethanone=0-(10-camphorsulfonyl)oxime,

2,2 %ﬁréf oro-1-(2,4,6-

trinJ;et ylphenyl)ethanone=0-(1-naphthylsulfonyl)oxime,
ZJLzqﬂﬂua&ﬁmqggh6embodiments of the present invention
trimethylphenylgthanone=0x(2-naphthylsulfenyl)oxidg: invention is
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0- (methylsulfonyl)oxime,
2,2“,?—ttriﬂd6%3f-é4-m§tﬁﬁlmOphenyl)- ethanone=0-(methylsulfonyl)oxime,
2,2,2-trifluoito: 143 &s climethoxyphenyl) éthanorez0-<metlylsulfehyt)yoxime,
2,2, pflyorg-1-¢4methoxyphenyethanonesOing, which is to be
(4-methylphenylsulfonyl)oxime,

2,22 2R Fcto L (4 nTethB Ry sHe PRl Rigne- to thereby provide
@LHEﬂQQxﬁﬂhﬂﬂﬂﬁquﬂyQQﬂnﬁ%ofile at a substrate-side

2,2, 2-trifluoro-1-(4-methoxyphenyl)ethanone=0- .

(G Bt AT oaL, T S48Ttion to a higher
2,2;2-¢hflucroch (4-rsthexyplenylyethararre 20 { ot ulfonyhoxiate, 2
2,2,2:45ifluoroy: '(%'nwmg@éﬂ%wgg@ép%eggﬂéésition, which
methoxyphenylsulfonyl)oxime, 2,2,2-trifluoro-1-(4-

thiSmethylgtve iy etffarone=t- (L2 HddetyiphenistiffofyiToxife, 2

2, 24rftucrosl-M-dbiomethy lphe nyh ethandnesB4(ectylsiuifonyh oximey

2,2,2-triflyoro:1-(4- thiomethylphenyl)ethanone=0-(2-naphthylsulfonyl)oxime,
2,gt,f-tral'ﬂuolr%?le-%zfneesitﬁyl%ﬁecr%ljethan%n%i%-s ?rrﬁgthl)/rfsu %%yﬁgxim%,

2, R2siflucterRU-methyiphefyyethanbne-Onghenyistifehyl) GxifTeo ugh
2,2:2Anfuare- L (4-ghlorophemyd)ethanener0-{phenylsulfoyd)exime,
2,2,3,3,4,4,4&heptaﬂuoro-1- hebn Ibultanone:O- Qg amghorsulfonyl)oxime,
Z,ffﬁﬁﬁﬁlor}o-ﬁff-ﬁgghﬁ]y %fhan%e-@?r%%?hyﬁsu fonay oxime,”

2, 724rifhgoro- B-{2naphthydetenione=@aded to a nitrogen atom

as a basic center, include compounds or oxide
compounds of amines (so-called tertiary amines)
having substituted three different carbon atoms, and
compounds or oxide compounds of imines having
substituted two different carbon atoms; it is found
that the amine compounds or amine oxide compounds
having a carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center represented by the following general formulae
(1) to (3), can be readily obtained at higher yields,
and exhibit higher blending effects, respectively.
Particularly, at substrate-side boundary faces of

resist in case of conventional resist compositions,

° 17



(methylsulfonyl)oxime, 2,2,2-trifluoro-1-(4-benzylphenyl)ethanone=0-
(methylsulfonyl)oxime, 2,2,2-trifluoro-1-(4-(pheny1-1,4-dioxa-but-1-
ylphenyl)ethanone=0-(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(1-naphthyl)ethanone=0- (propylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-naphthyl)ethanone=0- (propylsulfonyl)oxime,

2,2, 2-trifluoro-1-(4-benzylphenyl)ethanone=0- (propylsulfonyl)oxime
S 3 e R e e,
2, 2246flucrolef4- metpisutfonyloxyphenyfethapbnex0exposure by

“”Q@%@HE@%WB@@M?'gé%%¢g@5¥9fk£4hre not resolved due to
methylcarbonyloxyphenyl)ethanone=0- (propylsulfonyl)oxime,

2, X 5ffisto 1 (614 771-8 B-Hiokohaphtp-yPed space patterns;
yl)ethahenen0<propylsufonybexime 2i 2 2xtaifluero:t-(dase of

m%@%ﬁ%%}?g@&“%@@%@%@?ﬁg“gﬁgh(pJRB)é'SH@?’MWe'

2,2,2-trifluoro-1-{4-methoxycarbony1)-(4-amino- .
1-Gx@epenetyhpRenyietharofe20-S(pFepyis dfonyhorime L 1Y
2,2:2-3rifluRy0eks63,8dimethypladt ern collapse caused by

ethox%(ghen%)et gnon%:o-ggo l){{Isulfonygox' e,.2t,2,25trifluoro-1-(4k-)
beH?yo%fﬁhen%/ ethanone= 9(%r86§ls'ulfoﬁlﬁgx%e?a tons can be
2, 222qnfigotokl (2-tripphenylfethahene=G-i(propydsulfonate)oximé, the

2,2,2-riflugros1-(1-dioxathiophen-2- ylgthanones0s(propylsulfonate)oxime;
2,2,2- trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(trifitSRTERanBsaIfohyiskyimirdiéthyl)phenoxy)propo

xy)phengl)ethanone=0-(trifluoromethanesulfonyl)oxime,

2’2’Z_triﬂug@f%gﬂé@_(@fl@’%%Etgg%%rr(l):]é-ont aining compounds to
be blended in the resist composition of the present
invention embrace the amine compounds or amine oxide
compounds at least having a carboxyl group and having
no hydrogen atoms covalently bonded to a nitrogen
atom as a basic center as represented by the
following general formulae (1) to (3) as noted above,
the present invention is not limited thereto, and it
is also possible to blend, into the resist
composition, typically used amine compounds having no
carboxyl groups and oxidizedly obtained compounds
thereof having amine oxide structures, in addition to
the amine compound or amine oxide compound having a
carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center.
[0029]

[Chemical formula 11]
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propanesulfonyloxyimino)ethyl)phenoxy)propoxy)phenyl)
ethanone=0-(propylsulfonyl)oxime, 2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(1- butanesulfonyloxyimino)ethyl)phenoxy)propoxy)phenyl)e
thanone=0-(butylsulfonyl)oxime,

2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1- (4-(4-
metﬁ}ll\phgﬁylsulfonyloxy)phenylsuIfonyloxyimino)ethyl)
phenoxy)propoxy)phenyl)ethanone=0-(4-(4-
methylphenylsulfonyloxy)phenylsulfonyl)oxime, and

2,2, 2¢trifludro-1-(4-(3-(4-(2, ,)2-trifluoro-1- (2,5-bis(4-
methyphenylstifonyfox{)benzenesulfonyloxy)phenylsulf
onyloy@'rr%\o)ethyl)tphenoxy)propoxy)phenyl)ethanone:O- (2,5-bis(4-
methqupenylsulfonyloxy)benzenesuIfonyloxy)phenylsulf onyl)oxime; and
compoynds of the above structures substituted by: 2-benzoyloxy-1,1,3,3,3-
pentafluyoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-

(4-ph nzoyloxy)propanesulfonate, 1,1,3,3,3-
pentaflupro-2-pivaloyloxyprapanesulfonate, 2-
cycloftexanecarbonyloxy-1,1,3,3,3- pentafluoropropanesulfonate,
1,133%??&% 0-Z- furoyloxypropanesulfonate,
2-naphtAoyloxy-1,108.3,3- pentafluoropropanesulfonate,
2-(4-tertbutylbenzoyloxy)-1,1,3,3,3- pentafluoropropanesulfonate, 2-(1-
adafmantan carbonyloxy)-1,1,3,3,3- pentafluoropropanesulfonate,
2-acetyloxy-1,1,3,3,3- pentaffdioropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydr panesulfonate, 1,1,3,3,3-pentafluoro-2- tosyloxypropanesulfonate,
1,1-difluoro-2- tosyloxyethanesulfonate,
adamarkangirrethoxycarbonyldifluoromethanesulfonate, 1- (3-
hydroxymetlhyladamantane)methoxycarbonyldifluoromethan esulfonate,
methoxycarhenyldiflueromethapesulionaten a 1inear, branched,
L-exahydro 2 oxo 85 methang: 2 syclopentalglfurangylogrearbony i
4-oxol-adanantylorycarbofayldifludfometiiaresatfonate. 0060]a Lk yExamples
of the photoacid.generators poted jyst, aQ@\e%Lurt@emgalyggﬂmgﬁulfonates
represented by the following formula (0x-1): [Cﬁemlcal formula 17] OWN
(0K H4bEU-2 Rau T© ﬁﬁwe?é‘iﬁkil?@of]‘@ﬁ}%seﬁfé & Stibstitatetyor
unsuhstijuteskhalealkylsulfanyl group or halobenzenesufarnst grouwy baving 1
to 10 carbon atoms:, . R4Q2 represents a haloalkyl group haying,1,to 11
carbon ftoms; and Ardn represents a substitaied or unsubstituted
argmatid gesup er hetetdaromdtie group2[0osl] Examfples of the photoacid

generatorscopgretely iglds: bonded to each other to form a
ring structure;

R; is a hydrogen atom, a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an
aryl group having 6 to 20 carbon atoms, an aralkyl
group having 7 to 20 carbon atoms, a hydroxyalkyl
group having 2 to 10 carbon atoms, an alkoxyalkyl

group having 2 to 10 carbon atoms, an acyloxyalkyl
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2-(2,2,3,3,4,4,5,5-octafluoro-1-
(nonafluorobutylsulfonyloxyimino)pentyl)fluorene, 2-
(2,2,3,3,4,4-pentafluoro-1- (nonafluorobutylsulfonyloxyimino)butyl)fluorene, 2-
(2,2,3,3,4,4,5,5,6,6-decafluoro-1-
(nonafluorobutylsulfonyloxyimino)hexyl)fluorene, 2-
(2,2,3,3.4,4,5,5-octaflupro-1- .

(no%a?llﬁ%ro alﬁf/f%%lfon)%gxépnir?g)rp%%?yﬁ-tﬁglsphe%r)}l, alkylthio-alkyl
2-(2,123,3}3,41,4Vp'é1ﬁaﬂu@r@-11-0 carbon atoms, or a halogen
(nopaflygrobutylsulfonyloxyimino)buty1)-4-biphenyl, and
2-(2,2,3,3,4,4,5,5,6,6-decafluoro-1- ,
(nonafluorbbutyis@foryiGamind)REE 4 bigfieyiCand *Hconptunds of
theyabone strsrdtoreDsuhstRutedaoy @benzoydoxyet,1533,3:3-y 1ene
pentafiyeropropanesulionate, 1,1,3,3,3-pentaflyoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluorg:2-pivaloyléRyisropanesilforate 2-substitutable
cyclohexanecagbenmyoxyrt il 3,3:3-tpentaflvaropsepaneswfonatesre in
1,1,3,3,3-pentafluoro-2- furoyloxypropanesulfonate, .
2 A PRON1S 3 55 LA Rl dn G ohate, £ carbon
2-(4enbutytivenzoyloxyd<, £, 31381 pentaflaoropropahesulfonate, 2-(1-

ad@gl@g@arbqp@g gr)yl@fy)éjt&f’iﬂgg,é peg;gluoropropanesuIfonate,
2-acety|ox(§%1,,1, ,3,3- pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-

hydroxypr aﬁés@fo]rfa‘?&af,1,Sk?éfﬁﬁélﬁt%ﬂu8?b-§yﬁfsbfo><§/z)}‘éfdﬁfé%ulfonate,
1, lzdiflupro:2v tasylaxyethartesudfonate, at oms, or an arylene
adarpgg}tjar}leamgthoxgc%rgo Mldéﬂauroggrrpey%%nesuIfonate, 1- (3-
hygroxymethylaagmantane%methoxycarbonﬁéifluoromethan esulfonate,
metR&d/thrbonyldifluoromethanesulfonate,
1-(hexahyeiro-2-0x0-3,8ynethanos 2k cyslopenialblfuranteyloxyearponyl)diflu
oromethanesulfonatg, and20 b  nelud
4-6Ko1"BddinEntoxycartbonyidifiisométhaRgsifdiats ooy <t e
Examptesigfltheroxime sulfonate typesaising phehytatetonitrite or substituted
acgﬁqgﬂgh@t%%wtlg@guﬁd - eny13Polienesylfonvaxyiming): ..y,

phenylacetonitrile, a-(pc [oro enzenesulfonyloxyimino)-phenylacetonitrile, a-
(4-pitfbbehzengsdiforfAicAmirfojPHery factonitrile &4 nitkg-20 ched,
trifbiorermethytbenzepesylfonyloxyimine)phenylazetanittien atoms
a-(benzenesulfonyloxyimino)-4- chlorophenylacetonitrile, a-
O RL AR et LR
a(benzenésaiforitexylmims) 2B dichforephéryldéetonitrile, al sobutyl

(benzenesulfoniepiming)d-metbaxyphesyagetonitiler group,
a-(2-chlorobenzenesulfonyloxyimino)-4- methoxyphenylacetonitrile,

A Rhe SRR IoRATITAISS Han TACNitiIe: penexY | Grous, and
(4-dedetyibenzenesuifohyloxylnino)phenyacetonitritef an aralkyl
a-[(A-toluenesulfonyloxyiming)-4: methoxyphenyllagetonitdle, ar o1 qe
[(dodecylbenzenesulfonyloxyimino)-4- methoxyphenyllacetonitrile,
a-(foSyFaM&AMhiro) B2 RhienRitetohithle R iR ety ISUHORY IoXgIMin® -1 P
cyclepentenylasetonitride; arfethylsgemyloxyimino)yroup, and
iy‘gfglﬁ%%ag%%?g@e%ﬁ%}r{'eg%@%%ro(@}![asr‘dg?2%'°Z§¥'ma{”%)yéroxya1ky1
a-(abatisutonyloxyimine)-1 Ccyctopentenylatéstonitrifesetely include
a-(ethylsulfonyloxyimino)-1-cyclohexenylacetonitrile,
a-(isopropylsulfonyloxyimino)-1- cyclo%éxenylacetonitrile, and
a-(nbutylsulfonyloxyimino)-1-cyclohexenylacetonitrile; and compounds of
the above structures substituted by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3- pentafluoropropanesulfonate,



bis(a-(p-toluenesulfonyloxy)imino)-pphenylenediacetonitrile,
bis(a(benzenesulfonyloxy)imino)-p-phenylenediacetonitrile,
bis(a-(methanesulfonyloxy)imino)-pphenylenediacetonitrile,
bis(a(butanesulfonyloxy)imino)-p-phenylenediacetonitrile,
bis(a-(10-camphorsulfonyloxy)imino)-pphenylenediacetonitrile,

bis(a-(trifluoromethanesulfonyloxy)imino)-p- phenylenediacetonitrile, bis(a-(4-
e ot e SR ik o
bista<{ptotuanespifdnglogyimiro)anphenhylehediacetbnitrile Lky 1 group
bisfa-(henzenesylfopyloxy)imina)wpphenylgnediacetonitile; yqe a
bis(a(methanesulfonyloxy)imino)-m-phenylenediacetonitrile,

bis(&-(BARBS Iy S%y)itRinoy-n ifedidcet8niti; bis(a-(10-
camphorsutfonyloxyliming)-m2pkemdenediagatonitrilep ,

bis%q—& igly%oggg hgns;glg%r)ylax imi g)(—ﬁp&ql%yl%r}%qjggetonitrile, and
bis(a-(4- methoxybenzenesulfonyloxy)imino)-mphenylenediacetonitrile; and
compbiitg o the- aBs e Birutures seibistithitet By 21Benzoyloxy-1,1,3,3,3-

peatafluergprepanesuianate, bl3:3.8-pertaflyorog2oup,
(4-phenylbenzqyloxy)propanesulfonate, 1,1,3,3,3-

RS AR b et st T Shexyloxyethyl group,
cyclokéxarrecarbomytoxy-i vl 3 B;3upentafiuoropropartesutfonate) v 1
1%@&%‘}339}9{'“95%@@Péfoé!@xé(m%@r}?é%%%@’thereof,
2-naphthoyloxy-1,1,3,3,3- pentafluoropropanesulfonate,
2-(ASERBatyIENZ0yI53%711PE, 353,85 peftafiGéroprdparnesulfonate, 2-(1-
adamantanecarbonyloxy)rh3,3 Bempentafluorepropanesulfanatea

2-acet Io>%-1 1.3 3-lpentafluor0£ro anesulfonate, 1.1,3,3,3-pentafluoro-2-
hy?r%iy rop%%%‘éﬁ 3nat%,r(i}lfé,s,é:-%e%%m%?o-%- tggy(fg)%ypropanesulfonate,
1,RdifRbRI 2L foSYRyeTHariBsifBnate tyry loxymethyl group,
adamanianerethexysarbogyldifiioremethanssuifonate, 1- (3-
hydrox%metoladamggtalne methoxycacrlb%n Idifluorlomethagheslulfonate, )
metRoxycarbonyldifiioromethanesulfonate, ~ 2" CY +o*ymetny - 9oty
1-(hexalkydros2-ex0<3(5-amethakg2H-cy clopenta[bfuram 6hdoxycarbory)diflu
orolr@ewgpﬁéwf%%’sa@gncre_tely include a methylthiomethyl
4-oxol-adamantyloxycarbonyldifluoromethanesulfonate. [\6064 Among

thealbove pﬁ%&%@d@ﬁ@rﬁf@’r%, 8%%8@3&6%‘166'@?1%‘&?%% estrable
sensityvinparnd stability ciheludersulionivn salts hhissulforyldiazomethanes,
N-sulfgnyloxyimides, and oxime-0- sulfonates. [0065 Among the
e e o Sl s id. DoDeH e
tripheny/isulferkinh pltotietiasulfgrate! triphemsisulfbnitm eamphvtsulfonate,
tripheaylsuifepium pentafiuprobgnzenesulfonate, triphenylsulfonium
nonafluorobutanesulfonate, triphenylsulfonium
4-(;[Jpoq3ér1esuIfonyloxy)benzenesulfonate, triphenylsulfonium
2,4,6-trilsopropyibenzenesulfonate) detertcbutoxyplsemAddiphenylsulfonium
ptoluenesulfonate, dstert; butaxyphenyldiphenylsulfoniyn,camphorsulfonate,
4- tert-butoxyphenyldiphenylsulfonium

4-(pRolaeresutfony Ry senZe né stfdriates 2-teftBhityfishehyRftshénylsulfonium
camphoesulionate, 4-dedduylphenydiphenylsulfosipie 2¢4,6ed by the
trilsopropylbenzenesulfonate, tris(4- methylphenyl)sulfonium
ca R ep e op i TS o o S e ate, 10-
phémylphenexathimitiml 2 4i6-<ilsdprapylbenzenesulfonate,
triphenylsulfonium trifluoromethanesulfonate, triphenylsulfonium
peﬁtafluoroethanesulfonate, triphenyl§d1fonium heptafluoropropanesulfonate,
triphenylsulfonium nonafluorobutanesulfonate, triphenylsulfonium
tridecafluorohexanesulfonate, triphenylsulfonium
heptadecafluorooctanesulfonate, triphenylsulfonium
perfluoro(4-ethylcyclohexane)sulfonate, 4- methylphenyldiphenylsulfonium
nonafluorobutanesulfonate, 2-oxo-2- phenylethylthiacyclopentanium
nonafluorobutanesulfonate, 4-tertbutylphenyldiphenylsulfonium



Examples of bissulfonyl-diazomethanes include:
bis(tert-butylsulfonyl)diazomethane, bis(cyclohexylsulfonyl)diazomethane,
bis(2,4- dimethylphenylsulfonyl)diazomethane,
bis(4-nhexyloxyphenylsulfonyl)diazomethane, bis(2-methyl-4-
n-hexyloxyphenylsulfonyl)diazomethane, bis(2,5-
dimethy1-4-n-hexyloxyphenylsulfonyl)diazomethane, bis(3,5-dimethy1-4-n-
hexyloxypﬁgﬁnﬁgﬁ%on% 0 mz%?ﬁgt%g%%, 6lléf -lr;r?tleethyl%-
isopropyiyadekyioxgprrenysutfordyldiazbmethaneaapdobenzoic
bis{4-tert-butylphenylsulfonyhidiazomethape 1 [9064]1  Further, examples of
N-sulfonyloxyimides Include: N-camphorsulfonyloxy-5-norbornene-2,3- .
dicAHSOAiC Htid iaR 2 REp-tdlGéfes difonylixyey.t aminobenzolic acid,
notbeatnene-2]3xdicasbexyiciacid imidle, (5-{i®utylaminobenzoic
campnarsulfonyhexyiming: kL hiophen: 2igene)(2-
methylphenyl)acetonitrile, and

(5-{Btb RIENEITFSNATIG Hhh0?SH thiophehs-YRdedeyppnobenzoic
methylphepyhacetonitrile J[0068) i noFuithermoke, iexamples of
oxime-O-sulfonates include: .  2-0x0-2-phenylethylthiacyclopentanium 2-
oSy 1 2 L8 R ooy e ST ALE 2
oxe-Rephariydethylthiacyclopentainium 2-recyclohexadecarbonyloxy-1,1,3,3,3-
peptafiugroprapanesulionate, frphenylsylfonivm, 1 amino-2-
perfluoro(1,3-propylenebissulfonyl)imide, triphenylsulfonium _
bistpertaftdorodthytsuifonydimiide’ 2Y(238137%2 7,5 3ebdtaftd6rot1 -+ 14
(nanafluesabutylsulfarmyoxyimineipenpd)fltosene] ,2-2-dimethylamino-
A3 sl donathoRR R oonRRerene.
(ncrafdioraityBaFdnyieRyiRtno)hexghfiorenezgic acid, 4-

(2,233 454 D Droetaflera, 1(2= {ayelchexanegarbonyloxy)-1,1,3,3,3-
pentafluoro roRaneSLfllfo(r;%/Io?iminoﬁpentglgﬂléoreérfg,

2@5“@%11 , ‘:jpelrﬂg ugrn-f-ﬁf 9&:%/8 oh%xanécarbonyloxy)-l,1,3,3,3-
pentaflaoroprepanesulfonyldxyiminodbutyl)fluoréne, and

2-(3ifm3 S e 2.0 010leCRAMAO L aciq, 4

(nonafluorobutylsulfonyloxyimino)hexyl)fluorene. [0069] Although the addition
anfotiit bf the* PRotoBERI geraratorif thé themfcally amplified resist
comnpesitioniefithe present invention issiod pasticdarly limited, the adding
amount js to.be 0.4 to 20 wejght parts, preferably 0.8 to 15 weight parts
relét%\I/neezcgn 10 I\Tllvlerllé)ﬁ%lp%{]rf/s o?) t%réozboals% raecéllnd(i.e%nt e%ﬁ%r?ﬁonent (A)) in the
resisticorpasiticn Althougrdsimiitanesas Indrease of te pAotoacid
genergtornaddition amount and the basic substance addition amount allows
assurance of sensitivity and decrease of line edge roughness to be expected,
adding amouRtSBf-the FHot0Scid Yenerafdr dx¢edding 2 WaikhY parts
typicadlydead o deterioyated Sensitivitysimproviag effectssand thus méyde
uneconomica). Frther, adding ameunts less than, 0.4 weight padsc .
necessitate to décrease the basic substance amount in order to meet the
requiréerSersitivity, BfdteBy possiblyPcrEsing FsighheSs Bt &l formed resist
patiern Pasticidarly when the resistcompaesitionis usechto tosmoa tesist film
for rradiation of radiation or Iniadigtion of eleclron beam thereto, additon of a
photoaci gené/ra?or iS ot préjblematlc in energy attenuation of irradiated
radiation withiry a<film thoagh hgherfsenisitivity is scarcelrobtdinetithen, so
that the addition amount of the photoacid generator is made to be a higher
concentration such as preferably abodt?2.0 to 20 weight parts, as compared
to a situation of adoption of excimer laser light. [0070] Although the
amine compound or amine oxide compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a nitrogen atom as a basic
center as the basic component, which is the component (C) to be blended in
the chemically amplified resist composition of the present invention, may be
used solely or combinedly with each other, it is also possible to use them



3,5-dinitroaniline, and N,N-dimethyltoluidine), diphenyl(p-tolyl)amine,
methyldiphenylamine, triphenylamine, phenylenediamine, naphthylamine,
diaminonaphthalene, pyrrole derivatives (e.g., pyrrole, 2H-pyrrole,
1-methylpyrrole, 2,4- dimethylpyrrole, 2,5-dimethylpyrrole, and
Nmethylpyrrole), oxazole derivatives (e.g., oxazole and isooxazole), thiazole
deriv%tiay S (g. o thi%zuole aangl ig%thi%zole <5i idgrzgleederévagir}l/es (e.g.,
imi%azolre, 2 etr%ﬁimlgazé}e, and a-me yl-é(- phgnyrﬁmlaazoﬁe), pyrazole
derivativesn furdazae désdativess pyirotine derivatives: e.g., pyaoline and
2-methyl1-pyrraling) gaaralidine dedvatives (€9 -RyFRlidiA®eq by the
N-methylpyrrolidine, pyrrolidinone, and N-methylpyrrolidone), imidazoline
defvates! imida2idiné teritatives, Pyridite d&fvatives BT 2pyitine,
metkylpyridine rethytpyridine, atopylpyrdine, butylpyridine, 4-(1-
butylpentyhpyridipe, dimethylpyridine, trirpethylnyridine, triethylpyridine,
phenylpyridine, 3-methyl-2-phenylpyridine, 4-tert-butylpyridine,
dipheRgpyAdne behzgpyAdinel hethoRidyritine. BeoipyHidims 1d,
dimetpoxypyridineni-1pyralieiropyriding, < (lretwinrepyhpyridine,, 1-
amin%pélridéne, alnd (gimeth Iacrpinop)gidg e), gﬁidazine derivatives, pyrimidine
defivatives; ﬁ??az?nce derivatives, %9razo ine defivatives, pyrazolidine
derivatives; piperidine derivdtives; piperazimerdarivatives asiomphdline
derjvatives; indole, derivatives.isoindale degivatives, 1i-indazole derivatives,
indoline derivatives, quinoline derivatives (e.g., quinoline and 3-
quinofiRecarbonitle], IS8GHinGRAE dBATAIVES” titthofife Hetivatives, e
quitrazaline: derivatives, quinoxatine detivatives; phthalazinerderivatives,
purine derivatives, pteridine derivatives, carbazole derivatives
Phenanthridine derivatves. acidine derivatives, phenasine derivalives, 1,10-
phéramthrslhe derRatives ladenine defvarves, daderioshie defvatiless
guaaipe:desivatives guanosine dervativesy uradildervatives.randyridine
derivatives, LOO?B Examples of ni,trorgen-co_ntainingL compounds havidng
sul?ciinlycilb%&uﬁJJ IFIGde 3-p%/]fid?‘nensh1ffoﬂﬁ:egci N 6}%’1 inithy ptollienestifonate;
examples ofenitrogen<ontaipmgrcompoundsihaving hydeoxyl groug, a
nitrogen-containing. campeynds having:hydroxyphenyl groun, andialgohglic
nitrogen-containing compounds Include: 2-hydroxypyridine, aminocresol,
2,ﬁé&iﬁ%ﬂﬁé‘diBErSQﬁﬁH%Femé’ﬂﬂ‘é%Pﬁydfé‘be{ﬁE}né BRbRmInE™ S
diethanolaminrs; dniethaselamings Naethyldiethanolamine,
N,Ngiggtgylethanolamine, triisopropanolamine, 2,2'- iminodiethanol,
2-aminoe%hano|, 3-amino-1-propanol, 4-amino-1-butanol,

4-(2-hydroxyethy D ot plolittes - {241y drexythylFpyridire du -1 on
hydroxyethyhpiperazine o &2-(2- hydroxyathoxy)ethylipiperazing pipgridine
ethanol, 1-(2-hydroxyethyl)pyrrolidine, 1-(2-hydroxyethyl)-2- gyrrolidinone,

3 beR NG L 3-HTBbANSIGr 3 PyHONAMOL 2 propariediof
8-hyrdxyjalolidinep 3s guinuekdinoh 3-tropancinbanethyl-2mpyrrctidined
ethgﬁpoJﬁ,}ge-a iéilqg}ea%thggp}mﬁ-gz-(I%d.roxyethyl)phthalimide, and N-(2-
hydroxyethyl)isonicotinamide. Examples of amides include formamide,
N-rhétAformamide, N,Ndimethylformamide, acetamide, N-methylacetamide,
N,Ndimeethylacetaide] pragionamide, benzamide, and 1-
cyclohexylpyrrolidone. Examples of imides Include phthalimide, succinimide,
and maleimide. Examples of carbamates include
N-tert-butoxycarbonyl-N,Ndicyclohexylamine,
N-tert-butoxycarbonylbenzimidazole, and oxazolidinone. [0074] Further
exemplified are the following nitrogen<containing organic compounds
represented by the following general formula (B)-1: N(X1),(Y)3, (B)-1
wherein, n=1, 2, or 3; the side-chains X may be the same or different, and
can be represented by the following general formulae (X'1) to (X'3):
[Chemical formula 18] iR300_ 0 R3 01 +0 002 0 R3 03 R304 0 ER305-
0-R306 wherein, the side-chain(s), Y represents a hydrogen atom, or
the same or different linear, branched, or cyclic alkyl groups having 1 to 20



[(methoxycarbonyl)methoxycarbonyl]-ethylamine, N,Nbis(2-acetoxyethy1)-2-
[(methoxycarbonyl)methoxycarbonyl]-ethylamine,
N,Nbis(2-hydroxyethy1)-2-(2- oxopropoxycarbonyl)ethylamine, N,N-bis(2-
acetoxyethyl)-2-(2-oxopropoxycarbonyl)ethylamine,
N,N-bis(2-hydroxyethyl)-2- (tetrahydrofurfuryloxycarbonyl)-ethylamine,
N,Nbis(2-acetoxyethyl)-2- (tetrahydrofurfuryloxycarbonyl)-ethylamine,
N,Nbis(2-hydroxyetf 1)-2@[(2-0xotetrahyO rofuran-3-

yl)oxy-carhonyllethy ,d}q‘,‘?\)klg)is(z-ac toxyethyl)-
2-[(2-oxotetrahydrofutan-3-yl)oxy-carbonyij&thylamine,
N,N-bis{R-hydroxyethyh)-2-(4-skhydroxy ycarbonyl)ethylamine, N,N-bis(2-

form@' xWPZ-M-forwl@%ybutoxm R)-—ethytamine,
N,N-bis(2-formyloxyethyl)-2-(2- formylo thoxycajrmnyl)-ethylamine,
Ngld%%(g methoxyethyl)-2-(methoxycarbonyl)ethylamine, N-(2-

hy roxyet]hyl)-bis[2-(methoxycarbonyl)ethyl]amine,
N(2-acetodyethyif-bidp2{ hethexicatbor)etRyifamifels reaction is
N-@nhydroxyethyh-his[2-(ethoxysarbenyhethiylamingg an oxidizing
N-(2-acetoxyethyl)-bis[2-(ethoxycarbonyl)ethyllamine, .

RS o Ao HoEh 15 D et RO ety iR oan be
N-(B-acktoxyd -propy1 p-thisi2-@rethoxycarbeayhéthyjamine N-{2-
m%@%&;hﬂ}‘béﬁﬁz'&@?&g@(y&@rw@siw]ammer the reaction,
Nbutyl-bis[2-(methoxycarbonyl)ethyllamine, o
N-Buityfifis[2S2ShetHoxdetioxytarbonyl)Bthyfamine s by usual
N-methdhis(2Zacetoxyethybamine,tN wthyldis (@ acetmeetiyl)amine,
N_rpe}:%-sb‘és(g-l Pivaa‘lcoyoloxyeatlgg)atmienel l'\L'gth}’kQLS[%'e tails thereof
(methoxycarbonyloxy)ethyllamine, ’
N-Eth§1-BisPA e b uttXyeafodiyibdSethyfamime,d-open  (kokai) No
trisfmethaxyeargonylmethyl)amine, tris(ethoxycarbonylmethyl)amine,
N-b%tgl é's(methoxycarbonylmethyl)amine,

N-Hexy bi%(methoxycarbonylmethyl)amine, and 13-
(diethylaminio)<8-valegolactories [GO#6jent Further éxemplified are the
following. pitrogenscontaining. oLgaNic CQ@P?HHQ&@%P%%M& shouciure
represented by the following general formula (B)-2: [Chemical formula 19]
307NBREBYS PavViRh@réinCRiS deEtrifed dBove; antt R3079S alifhedr dr
branchedalkylene groue havingra ta-20 caghor gtams,and maydnclude one
or mare of carbanyl group, ether.group, ester group, and sulfide. [0077]
R e PR AR e (8.2 mcluce
1-[2u{rméthoxymetiexa ethyi]pyirdliding Ly-[provided on the
(mgthoxymethepdsthylpipesidine, 4:[2s (methoxumethoxylethyllnaarpholine,
1-[2-[(2- methoxyethoxy)methoxy]JeethyIprrro,Iidine, 1_[3_[ 2-
metfioxyethioxy)methioxyidthyipiperiding 3-[25[(2°ca e at @
methdxyethaxy)mietkoxy]ethyaorghkolines 2=(1 - pyidlidiyd ethnet acetate,
2-piperidinoethyL agefate, 2smorphelingethyl acetate, 2:(1yirolidinylethyl

formate, 2-piperidinoethyl propionate, 2- morpholinoethyl acetoxyacetate,
2-(AL pyrrolidihgeth§Pretifoxyatetité f4fpereoct, it is
(methoxyearbenylaxyjetbydmprphalinesist including the added
1_[% tlbnueto&crgrg%%)goxx)etwllgi eor;<di ee’ 40-I'>er{ 20- nd, having a

met oxyethoxy})carbonﬁoxya)e%hy morpholine, etlﬁy(fl:%- J
(1-pyrrblidinyl)propiohaté, rethyh 3 piperidimoropionate mbtrssd
3-morpholinopropionate, methyl 3-(thiomorpholino)propionate, methyl
2-methyl- 3-(1-pyrrolidinyl)propionate,“€thyl 3- morpholinopropionate,
methoxycarbonylmethyl 3- piperidinopropionate, 2-hydroxyethyl 3-(1-
pyrrolidinyl)propionate, 2-acetoxyethyl 3- morpholinopropionate,
2-oxotetrahydrofuran-3-y1 3-(1- pyrrolidinyl)propionate, tetrahydrofurfuryl 3-
morpholinopropionate, glycidyl 3-piperidinopropionate, 2-methoxyethyl
3-morpholinopropionate, 2-(2- methoxyethoxy)ethyl
3-(1-pyrrolidinyl)propionate, butyl 3-morpholinopropionate, cyclohexyl 3-



Further exemplified are nitrogen-containing organic compounds having an
imidazole structure and a polar functional group, represented by the following
general formula (B)-7: [Chemical formula 21] N,LN--R310(3)-7 312

wherein R31 is a linear, branched, or cyclic alkyl group having 2 to 20 carbon
atoms and having one or more polar functional groups, which is each a

hydroxyl group, carbonyl group, ester group, ether group, sulfide group,
CATBORES GHoD: cyand grotb r Acetal gropand RATL, RE17 A Ra13
areceadh ashyelkegen atom ior & inean brandled:, or cytlic akkybgitoupt aryl

graup; or gEalkylgroup having 1 te 106arbop atems: [0081] . pp 2urther
exemplified are nitrogen-containing organic compounds having a

befhZifidazdle Sttitturé Hhd*E P farctiord Groul, deprédented by the
following general sarmula (B8 fChemicah farsnula 22hine whésein R314 is

a hydrogen,atom, or:a, !E]”%arc branched. or &{%i calkylgroup., apyl group, or

aralkyl'group having 1 to 10 carbon atoms; an R315 isa linear,
brahtfedd 6F cydrRMak (o lp Halihg2 #6280 datbdn atdrhs & FehAfy one
or more petasifunetional groups. whigh dsseaeh apesterigroup, acetal group,

or cyano group, wherein the alkyl group may additionally include one or more
hygﬁéoi?/ ggrr%hﬁé,ecs:érb%%f/ﬁgcl’ou%%,léth%a}%t—r(%ﬁ&%uﬁdqe%fou%%f?or carbonate
groUpst {6082] ve lwrtharcexemplifietiare mitrogér-contairingdiaterocyelic

copounds hayinga polar functional graup(s), aéarﬁpg%fs)ﬂntaqm hena
following general formulae (ng and (B)-10: [Chemical formula 23] R319Rils
RN RIB BRATY REDE Whetel® i$8 HittGgen dtdth "6IE-R822 B is a
nittogenaaiem, of & 1:2323; ba s iR3t@ isca tinear, tirangheds @t tcyclic alkyl

groiurpvg% ing n2 to 20 %%rﬁ?c/)gg%tgmrsi%@% lnglgg one Qr;more polar functional

groups, which is each a oxyl group, carbor%yll‘l group, ester group, ether
groupy; Saffitergrotp atbonafd §idtid; €9afo Yrodis,Sorsdcatalgroaps

and acid generators to be used, thereby resultingly
enabling provision of an amine compound or amine
oxide additive having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, which can optimally adjust
properties such as a pattern profile of a resist
composition.

Since amine compounds like primary amines
having hydrogen atoms covalently bonded to a nitrogen
atom as a basic center, have no effects for
overcoming a problem of footing profile or undercut,
it is desirable to use tertiary amines to maximally
exhibit the effect, which amines each have no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center.

Further, although amine compounds such as 2-

° 25



R317, R318, R319, and R32 are each a hydrogen atom, or a
linear, branched, or cyclic alkyl group or aryl group having 1 to 10 carbon
atoms; or R317 and R318, R319 and R32 may be bonded to each other to
form a benzene ring, naphthalene ring, or pyridine ring; R32lisa
hydrogen atom, or a linear, branched, or cyclic alkyl group or aryl group
having 1.0, 10 carbon atoms:, ., R332 and R323 are gach & hydrogen .
ato?‘n, ora ﬁnear, ranc}]hedc, or cyclic aﬁ‘(yfjgroup or aryl group having ﬁo 10
catboniatents; ahtr cgeR321 andiR823 dsay be bondedtv&ach othasto form
a benzeng sing er-naphthaleng ding 2 1 JMherein hessymbel t'idoes not
represent a triple bond, and simply represents three bonding orbitals, which
aré'thoseBohds R adjSinthg’RHrd BHETEX[00B3F ©CRifrtHe? ex@hiplified
arevaigiogeasecontainingatganiccampburds havingear arematic carboxylic
acid ester structure, as represented by the following general formulae (B)-11
through (B)-14: [Chemical formula 24] wherein R324 is an aryl group
having B 1726 carflstih- atdhis ®F @hetéfoat6matie Gt6dp having £¥¢26=arbon
atofas,avhersin anessomeoar alk of.hydrogensatamsafdhe gsaup maybe
each gulg tituted by ta,haI%%((ef atom, a linear, branched, or cyclic alkyl group
ha\?irrllg 1t0"20 carbon atoms, an aryl group having 6 to 20 carbon atoms, an
arallyl yroup having 7 to 20 carbon atoms, an alkoxy group having 1 to 10
carbon atops, An-agyloxy, ggaup; having Jhte-1Q carbon,atoms, pr.an alkylthio
group having 1 to 10 carbon atoms; R325 is CO2R326, OR327, or a cyano
grotipre O S IR39E idn By GrSUT Raving iStot 1 Bafbion atois Witstém one
or someecoftaethylenei groupsdhereof mayshe each stbstituted by an oxygen
aloe - BI2Y i3 A1kl group L acvlaroupiaving 4 to 10 earbop atoms,
whereln one or some of methylene groups thereof may be each substituted
by BreEWARR @bnt:he RI2Gisa igle bbhd, Afetiiylene §ré@s sthylene
QV%PG@UH#rd@EQ&TLo@fe'QéQHR%F%@,‘HQJQH%J}NHG%QEQe%{o%e% or 4,

R329 is a hydrogen atom, methyl group, ethyl group, or nyl group; X" is a
nitraolg%%ha o SrER330; VIS F&’g%%\tﬁt%%l obr ggiéga_nitrogen atom
or ER38 ybutRn &L, 33038k And RIBPareceachlindependertiyatmydrogen

aKE@dﬁgﬁﬁﬂ9“&&%&¥§“Eﬁb%gﬁ%ﬂbf%py1ene glycol monomethyl

ether, ethylene glycol monomethyl ether, propylene

glycol monoethyl ether, ethylene glycol monoethyl
ether, propylene glycol dimethyl ether, and
diethylene glycol dimethyl ether; esters such as
propylene glycol monomethyl ether acetate, propylene
glycol monoethyl ether acetate, ethyl lactate, ethyl
pyruvate, butyl acetate, methyl 3-methoxypropionate,
ethyl 3-ethoxypropionate, tert-butyl acetate, tert-
butyl propionate, and propylene glycol mono-tert-—
butyl ether acetate; and lactones such as 7Yy-
butyrolactone; which can be used solely, or mixedly

in two or more kinds, without limited thereto.

° 26



R33 and R331, or R331 and R332 may be bonded to each other to form an
aromatic ring having 6 to 20 carbon atoms or a heteroaromatic ring having 2
to 20 carbon atoms. [0084] Further exemplified are nitrogen-containing
organic compounds having a 7-oxanorbornane-2- carboxylic acid ester
structure, as represented by the following general formula (B)-15: [Chemical
forgmla 25 13);1135aB§33 1k335 wgggecin R333 is.a hydrogen gtom, or a

ra

IineaGr?Eranc d, or cyglicléjlk)t/lhgero]a[rj%avmg ﬂgi%tclaor ona &%s; R334
andR335lateedcmindependeéntiyi aa kil geetns havihgelt too20 carbon
atqms,amnaryl greuR, having 6 19 201carban atems . okLan aralkylgroup,

having 7 to 20 carbon atoms, wherein some of hydrogen atoms of the group
m Ba&R SubsStititet By @thdi6gén aforfiCand Wheréihthégibup may
hawe oaelofrmorenpaelat funclional groupsistichaisiay etheracatbohyl, €ster,
alcohal, §ylficclgm8ggI6eh§mine, imine, amide, or the like; and R334 and
335 may be bonded to each other to form a hetero ring or heteroaromatic
ring h&vinl 2 to 20 carbon atoms. [0085] Further, it is also possible to
utilize amine oxidescempaudneds, whichase oxigdesiof the ahove described

amine compounds, respectively. Note that application of amine. oxi as
bagi{:ec%%ﬁ%u%s%ig Odis%?ogé ¥no\]§>paéfntess’e Iggt(én?ﬁ\f)ﬁﬁccéjtr?o%rl}gidgo%éen
(kokai)IM6.02008+102383. 1Athong them! @Pnine :cosnpdundssepresented by
thefolewing general formula (4) and amine oxide compounds, which are

oxides thereof, can be desirably used combinedly with the above described
amine corﬁmﬁsté}earﬁi?félﬁxﬁ@@%ﬂﬁﬁ%n‘ﬂ% KEVING aTarB6xyl group and
haviaggmuhydrogenrafomscovatently konded toral nitcogencatom as a basic

ce ter:r[ghemicgl formula 2§]e 9 (gfp1 R8 wherein Rg, Rgf and Rg are
d o) d
ea[(%‘ﬁ/a hy%ergggn %Enosm,c gYi%earg,%brgnche ,eor (:g'/((jzlica a%?é?%%“héﬁﬁé“ 1lto
20 xarBorraforfis, i /A gpdud haviRg B ®R"20 eaMso-1on, 1s used

in a manner blended in a resist composition as
described above, the chemically amplified resist
composition may be either positive or negative, and
the chemically amplified positive material typically
contains, in addition to the solvent,

(Al) a base resin insoluble or hardly soluble
in alkali, having an acidic functional group
protected by an acid labile group, wherein the resin
is made to be soluble in alkali when the acid labile
group is eliminated;

(B) an acid generator; and

(C) an amine compound or amine oxide compound
having a carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center (where the nitrogen atom of the amine is not

included in an aromatic ring structure); or a mixture

° 27



atoms, an aralkyl group having 7 to 20 carbon atoms, a hydroxyalkyl group
having 2 to 10 carbon atoms, an alkoxyalkyl group having 2 to 10 carbon
atoms, an acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthio-alkyl group having 1 to 10 carbon atoms; and two of Rg, Rgf
and Rg may be bonded to form a ring structure or an aromatic ring. [0086]
Thg Ierrlldin %réoucnot of th% go[)nlponrcr?nrt1 éC) isi%ggfecraglg/ OI% to 2 6p%rts
(Weighfjl paréfs; and SO forth ) partlcu?arfy 01t paﬁ refative to 160 p?ar?s of
thechase resin asahe conthdnent (A). IExcegsiveliesmalt @nfounts fail to
exhibit blending effects. andexcessivelyjarge ampunts gcgasionally lead to
excessively deteriorated sensitivities. To desirably achieve the effect of
the"preseht inehtiofi, it & dref&raBROIG blehdthe tomporent (€F P& Y+
blemdingoratio (weight/weight) in a range of 100:0 to 20:80 between (i) the
aboyg, %?cribed amine compounds or amine oxide compounds having a
carboxyl group and having no hydrogen atoms covalently bonded to a
nitrogen atGriasA'Bagic Eeftet, afd firthestRePAmTAE EoripdaRAds or
amine oxidecompeundssFaither, tonachieves adigher level efiehtainment of a
stable l(iies%'st épcfattern with a higher é)geci?iog?even undertfluctuation,s such as
in Stan hglperiéjaosséfttllrﬁfg un |F‘éxposoure atter Formation of resist fitms, and in
conditions of heating before exposure (prebaking), the amine compounds or

amine oxide,¢ompoupds baving.a caehoxyl graup %%Q@\ﬁﬁ&r”%?y(ﬂfﬁge”
atoms covalently bonded to a nitrogen atom as a basic center, are to be
prefélably’ hdd&d i afvtints SFﬁé%ﬁe?gﬁt@/%%r fidreofthe t6taPbasit
compounds.i[O08TEf i n Tookmprouwd a doatability offthe resist samposition of
the present inyention L s pogsible g add thersto & conventiopal surfactant
(D), as an optional component in addition to the above enumerated
corfpdRenis Ndie HrattheptibhalrésmpbaeAtmagbe&dded in AR ordinary
amoyim withysa yange, which does not obstruct the effect of the present
invention. Examples of surfactants include, without particular limitation,
polyoxyethg/Teer?ehéﬁ‘&th &Fs 80cH a8 Sp%?fo@%ﬁ?’yrileeﬁes fauary}lteetﬁgﬁ ting
polyoxryethylene stéany etlverppeliyoryethylenelcetyl etheyandie, and
polygxyethylene algimether, - :pglyoxyetbylens,alkylalyl ethers;sych as

polyoxyethylene octyl phenol ether, and polyoxyethylene nonyl phenol ether;
polyox§ethyletie Joljoxyibrépyene bIGECESHSlymaI$ t A86tbitan fathy acid
estess suehas sorbitan manelarate, sorhitan) mopepatmitater asd sorbitan
monostearate; . nonionic tsygfagtaﬁn@ of g%/r?xy%tehé/geﬁqqeeséqgitan fatty acid
est%r, duch ag poK/oxyet%yFene sorbitan mono agrate, polyoxyethylene
sobtanrAsRepalmitade Spolyoxyetiiyieaé sbrfitair Monvsticerdtel aser;
polyoxyethyleng sorbitaniteleate, and-polyaxyethylenersorhitan tristearate;
fluorinated surfactants such as F TOP EF301, EF303, EF352 (produced by
JERICETRE S, MEGAFAC PLE7T, FI727 Fi73° R, K30V RY0" R4 (Bloduced
by DesNipponlink<sr €hemicals finedy Fluorad FC-480sFCa431, tHE-44380¢,
FC;4432 (produced py Sumitemo 3M €9, 14d.), ASAHIGUARD AG710,
SURFLON 5-381, 5-382, 5-386, SC101, 5C102, 5C103, 5C104, 5C105,
5C106, SUREMNOL B0t KH-1BKPE20RIHS3®, KD @r6dGced by Asahi
GlassiCRg)s, porgpposiexane: pelymers KR4, X-70092; X=70-1023
(produced by Sgﬁin-EJS% b%he_rqigal 98' Lg% ;iasréq R crylic or methacrylic
POLYFIOW Ro. ?5, 0. 95 (proﬁjceg by Kyoeisha Yushi Kagaku Kogyo
Co., Ltd.); and onethoSetsirfachmits are Aigtepreférabipasdd; which are
partially fluorinated oxetane ring-opening polymers having the following
stricture: [0088] [Chemical formula 27°Rf-.) [HOIIV[@10H]



(suff4) wherein R, Rf, A, B, C, m, and n are applied to the formula (surf-1)
only, irrespectively of the above descriptions unrelated to surfactants. R
represents an aliphatic group having valence of 2 to 4 and having 2to 5
carbon atoms, and concrete examples thereof include: 1,4-butylene,
1,2-propylene, 2,2-dimethy1-1,3-propylene, 1,5-pentylene as divalent ones;
angr {h sere ersnelr%tgg ?Q/oth? fglloww%ggmgleao?, as tri}/n%Iregt and tetravalent
ones:t%B%] emical ormulila 2§]O whérein ro%n lines represent
bonding hads, nekthecstiucturesare partialechescderived feomiglyeetby,
trimethylalethang ctrimethylelpropane. and pentaerytyitel; fespectively,

To be preferably used among them are 1,4- butylene, and

2, 2 Gimeth§ YA S Btopylers RERBL trifudtSmati 4rdug 8F feftafitBroethy!
groups andhe teftueromethyhgretuptis pteferableynirs anlintegernof &fto 3, n
s gninieger of.t i, and the,sum.of n-and 1 indicates yalenge of Ryandis
an’integer of 2 to 4. A'is 1, B represents an integer of 2 to 25, and C
repréSént3rartintéyeradt oo B0 Pieferably, B represents an integer of 4 to
20,;and Cyrepresents an integer of 0 to 1. Further, constitutional units in the
above structures do not define the order of them, and may. be pbonded in a
Plock or bt Al P AOGHOR O SorE s bRGed 67 ety
fluoriiated oxetanecAny-<openirgl polymers tistetailed imdd . RaténeNo.
5,650.483 Desirable among them, are, FGdA30; SPYRELON;3-381 115
SURFINOL E1004, KH-20, KH-30, and the oxetane ring-opening poﬁlmers
reptédentedby-the dricdarat forffdA S Thése Ear bé ol B8P mixedly
in woranmodte kinds0 carfhenaddition ameunt iofihe sufactant ésthe:ed
chemicall lified.resist composition.of the present invention, is 2 parts or
Ies%,yacrcl %gnf%%a OI?/T llngar% %ﬁnelfs)%?elgg\% toarl%[o T)%I%tzs'of the base resin (A)
in thesesist eBMposition. [0090] The formation of a resist film onto a
progcessing-substrate Py Asing the resist composition of the present invention,
is carrigd out through a,step of coating the resist composition onto the
procepsing substrate,%nd a subsequent prebaking step, and these steps can
be Gct®bby knowirriéthods, respectively, to form resist films having
thickpgsses of 10 to 21|g@0nm depending on purposes. Although some
methods are known as the coating step in addition to spin coating, the spin
coating’® most desirek in order to obtain a uniform film thickness in case of
formong pesist films having thicknesses of about 150nm, or thinner. [0091]
When the proqessing sybsirate 1s.2 semigonductor yafer, goaling gonditions
upon spin coating are required to be aajuste such as depending on the size
of thedlhaferha dargetad filhvthickiiess, Eompositionraitht$dsisPEomposition,
and $he like.Jmcasepfabtaining a gesistfiimthickness of aboyt 100nm by
adopting an 8-inch wafer (diameter of 200mm), the resist composition.is to be
castanitd THe Wardr, olldwed by F6tation thErker af A'revollifion Speeddt

4,00 Crtots; 006rtpm ferudd secords; dkerebyenablingrobtainprent of a resist
film: bigher i uniformity, Here, the,isage amgunt of:a solyent focbe, pised
upon preparation of the resist composition is 1,400 to 1,600 parts relative to
106 paktsTof the ase rsint <R e Furtter Cthe'reSist fil bbtdiRed in &’ above
mannet is suhjestesitoprebaking, 5a-asrig remoyezan exeessiveasoivent
remainjcnlgcilglltgljt_;:'lfiIml Thg co détiaor S %f prebaking re t piI(T:lgI[‘]I/y gggg <_j:ILiBI(l)C for
1 t6 10 minutés, more desira ly at 8% 110 for 3 to 5 min tes, upon
condutionror Aot plate. 009} Y gerWhen the processimpsubstrate is a
photomask blank, coating conditions are also required to be adjusted such as
deﬁending on the size of the blank, a ?z?rgeted film thickness, composition of
the resist composition, and the like. In case of obtaining a resist film
thickness of about 100nm on a rectangular blank of 15.2cmX15.2cm, the
resist composition is to be cast onto the blank, followed by rotation thereof at
a revolution speed of 1,500 to 3,000rpm for 2 seconds and a subsequent
rotation at 800rpm or less for 30 seconds, thereby enabling obtainment of a
film higher in uniformity. Here, the usage amount of a solvent to be used



conditions of prebaking are typically 80 to 130C for 4 to 20 minutes, more
desirably at 90 to 110C for 8 to 12 minutes, upon conduction on a hot plate.
Next, pattern exposure is conducted for the above obtained resist film, for
formation of an Intended pattern. As an exposure method in case of working
a semiconductor, there is held up a mask for forming the Intended pattern
abave, the resist film, followed by irradiafion th‘%‘{ﬁ"%t&gﬂ{l'g,h %ﬁ‘@r%ﬂ
radiation SucH as deep ulfraviolet rays, excimer laser, X-rays, or the like, or
irrdtdiatioR of elettn bedm, atdnkxposure vatlieRof 1 torkb0yCl/emg, R*°
preferably 10 40 J009Cicn2 - addition te the typical expasure-methed, itis
also possible to adopt an immersion method for exposure in a manner to
achigVeé Tigui infmérsisii bBRbeéit 8htojetfionh téis 4nd 4 résist asTequired.
[009tbon Eurther, in case lof working & pkotomasknblankthisis not to
profiueedenticg| tems, a0 hat patiern.gxAgsLre s ypically copdygied by
beam exposure. Although the high energy radiation to be used s typically an
eletf®nBEME Sthose high energy radiations are also usable, which include
beams4rom the above-described and other light sources. [0095] To
conduct a chemical amplification reaction by diffusing acids typjcally after
exposure, S Eoncto pOs xpostre ke (PEES 5t b8 o 1200 o 4
to 20 mindutes(And preferakbly<at BOitocl4GE fore8 o 12 ypinutes; vh a hot
plate. o example. There ds then formed ap intended pattern op the
substrate by development in a usual manner such as a dipping, puddling,
SprAYIY HETO, -orthefike fOrrGATOES MIHHES Y and bréferably 0.5 to 2
minutes xbyadopting Oclito, 5 WeightYogreterablys2 tm 3, weight% of an
aqueous alkaline dfveloger such as tetramethylammonjum hydroxide
(TMAR). 116 2125 Postibla 16 condust & Rirther heat teattent afte
devéloprment o theteby eondubttd patterPSize adfigstment (i.e., thermal flow),
as sequited,Nate thatthe, resist coppositionaf theprgsentinvention is most

suitable for fine atiterninq1 by de§§ ultraviolet rays or excimelr_laser at 250 to
126ni; titrd2short ultraviote, Xr fs?%%ﬁyézllété%on Peams, among high
enengylradationso 0096y 1 A Substratectodies processed of lithogpapiwg to
whichithefesist pafien)ing piocess, of the presentinyentionrisdo he.applied,
may be any substrates Insofar as subjected to utilization of lithography based
onIPhHotGEERES sl E R semiCSAdUCtOrWiafery an #iteHiiediate substrate of

semiconstuetorqroduction; @, phetoaaskisubstrateyyandsthedike, and the
effect of the present irﬂ\{/qfntion can be adyantageously obtained in case of a

substrate h mng?i m-o n?ét%?gémpoun thereon o}/r%regl%%/ a Methodd such
as sptféenng yAmohgihé abovepihe’effedtof thvel presehtinverition is
pagicasly usefalipa-photomaskhlank havingan gutermost surfaee ¢arrying
therean a chromium compound film formed as a light-shielding film_or etching
mask fim~Becalses it i§ ficait o *BRtrol's fﬁdfﬁf Ot Blredist Pattern néar its
boundaryHaee onla ehiomiviro ggrmpobind of @tchrdomiurmmeompaoudnd filba.-
Examples. af.chromium corppaunds as materials atoutermost sprfaces.of
substrates to which the present invention is desirably applied, include metal
chrohiitihE ThidmfLith Oxide, chromium nitride, chromium carbide, chromium
oxidegutride, chromium oxide carbide, chromium nitride carbide, chromium
oxide nitride carbjde, and the like. [Example] [0097] The present
invention \j%\/%i%rrépg()engcrgtglf/chg?pla%e%dl 613}: %eéé?ﬁ}%g %rx%lﬁ]?ples, Reference
Exampies and Sbmparative Bxanygles, (Eencerningthe sésist corhpdsition
including the amine compound or amine oxide compound having a carboxyl
gro°up and having no hydrogen atoms%%valently bonded to a nitrogen atom
as a basic center, without limited to the Examples. [0098] Shown below
are structural formulae of base resins (Polymers 1 and 2) and acid
generators (PAG-1, 2) as constituent materials of resist compositions, used in
the present invention. In the following Examples, Mw and Mn represent
values determined relative to polystyrene standards, as measured by gel
permeation chromatography (GPC). [0099] [Chemical formula 29]



Solvent (A): propylene glycol methyl ether acetate (PGMEA) Solvent (B):
ethyl lactate (EL) [0100] Further, the following compounds are amine
compounds or amine oxide compounds having a carboxyl group and having
no hydrogen atoms covalently bonded to a nitrogen atom as a basic center,
and other inapplicable basic compounds (Quenchers), used in Examples,

Reference Examples, and Comparative Examples, respectively. Quencher-1:
Ay P aHE G0 EEd GheachED: bR aAR ae
Queneher-31 pdilfutylamihbbenrzdic aiciiQuehche 24 tp-dittetyidminabehzoic
acig- oup, Quengherssi2-{(4-(dibuitylaming);2- hydsaxybenzpybhenzaic acid
Quencher-6: 4-(dimethylamino)phenylacetic acid Quencher-7:
1-piperidihEpropionic %%WQ%HEHH-@TB—%W%Béﬁzoic acid* Quencher-9"
2-quiralinecathaxylic acid*-QuercherilGnris(2- 1-methyl-1-(7-

(methoxymethoxylethyDaminey, ;  Quencher-14: %yfc%ﬁiggéntyl

(methoxymethoxy)ethyl)amine* Quencher-12: tetrabutylammonium acetate*
QUERBHEBr-13-2 XA SMEPHHbIRGNEY| G&anBate® Guarcher gt opentyl
2-(dHobenzoimidazolg-dnyljethylbenzoate’) Quenghbper-15: oxide of
m-dimsthylaminobenzoic acid,  Quencher-16:
tetrahydrofuryl)cyclopentyl group, 1-(7-
oxanorbornane-2-yl)cyclopentyl group, 1-
methylcyclohexyl group, l-ethylcyclohexyl group, 1-
cyclopentylcyclohexyl group, l-cyclohexylcyclohexyl
group, 2-methyl-2-norbornyl group, 2-ethyl-2-
norbornyl group, 8-methyl-8-tricyclo[5.2.1.0%°%]decyl
group, 8—ethyl—8—tricyclo[5.2.1.0&6]decy1 group, 3-
methyl—3—tetracyclo[4.4.0.12£,17J0]dodecyl group, 3-
ethyl—3—tetracyclo[4.4.0.1L5,17J0]dodecyl group, 2-
methyl-2-adamantyl group, 2-ethyl-2-adamantyl group,
l-methyl-3-oxo-1-cyclohexyl group, l-methyl-1-
(tetrahydrofuran-2-yl)ethyl group, 5-hydroxy-2-
methyl-2-adamantyl group, and 5-hydroxy-2-ethyl-2-
adamantyl group, without limited thereto.
[0045]

Further, part of the hydroxyl group of the base
resin may be cross-linked in an intermolecular or
intramolecular manner, by an acid labile group
represented by the general formula (P3a) or (P3b):

[Chemical formula 14]



oxide of p-diethylaminobenzoic acid  Quencher-17: oxide of
p-dibutylaminobenzoic acid  Quencher-18: oxide of p-dihexylaminobenzoic
acid

R17 Rl7

| |
—C—0-R"—0—A 0—(—R19—0+c—]— (P3a)

1|Q18 b _[- bl|le a

Rl7 Rl7

| |
—ﬁ:;(—O—R“%b—B—A—[-B—(—R”—OQF(I:;]a— (P3b)

R R

wherein R'’ and R'® each represent a hydrogen
atom, or a linear, branched, or cyclic alkyl group
having 1 to 8 carbon atoms;

R'" and R'® may be bonded to each other to form
a ring together with a carbon atom to which they are
bonded; and in case of formation of the ring, R'” and
R'® each represent a linear or branched alkylene
group having 1 to 8 carbon atoms;

R is a linear, branched, or cyclic alkylene
group having 1 to 10 carbon atoms, and b is 0 or an
integer of 1 to 10;

A represents a chain or alicyclic saturated
hydrocarbon group, aromatic hydrocarbon group, or
heterocycle group having a valence of a+l and having
1 to 50 carbon atoms, and the group may have an
interposed heterocatom or may have some of hydrogen
atoms each substituted by a hydroxyl group, carboxyl
group, carbonyl group, or fluorine atom;

B represents -CO-0-, —-NHCO-0O-, or -NHCONH-; and

a is an integer of 1 to 7.

[0046]

Examples of the cross-linked acetal represented
by the general formula (P3a) or (P3b) concretely
include those represented by the following formulae

(P3)-1 to (P3)-8, without limited thereto:
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*pbasic compound other than: "amine compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a nitrogen atom as a basic
center"; and "oxide of the amine compound" Surfactant A: KH-20 (produced
by Asahi Glass Co., ) Surfactant B: PF-636 (produced by Omnova
Solutions Inc.) Crosslinking agent 1: tetramethoxymethylglycoluril [0101]
[Reference Example 1 Ex les 2 to 6, and Comparative Examples 1 to 3]
ii% compo)fsn%%snhs ed ?r? ‘Eable 1 were dissolved in the listed solvents,
respectively, and the obtained resist compositions were each filtered by a
filter oﬁp 041= size mm;e of nylon resin, followed by spin coating of each
resustgﬁobu@@@ﬁ aéeuﬁlutlon speed of 2,500rpm onto aggask blank of
152mm square having an outermost surface made of chromium oxide nitride,
into %Igoated thlckngﬁs of 150nm. Next, each mask blank was baked for 10
mlnu %s @ aite at 90C. Measurement of a thlcknggﬁs of each obtained
resist film conducted by an optical measurement device NanoSpec
(manufactured by Nanometrics Incorporated). The measurement was
condﬁiﬂted at 81 in-plane p(ﬁﬂts of an applicable blank substrate except for an
outerguedpledkairegion. frorCHA-outer edge to an inner gkient at a distance of
10mm therefrom, so as to calculate an averaged film thickness and a film
thickpggs range. [0102] [Table 1] Qq;ppo sition (weight part) Lx a) x 124 cra

-1 Exé}g E—CHZCHOCHZCHZOCHZCHZ—O -CH— (P3)-4
CH; CH;

—CH—O—CHZCHZOUOCHZCHz._O—CH— ®3)-5
CH, CH;

—CH-0—CH,CH,0 OCH,CH,-0—CH— (P3)-6

T

O

H;

—CH—o CHZCHZO\Q/OCHZCHZ—O CH— (P3)-7

OCILCH,—-0-CH—

3
_CH-O CHZCH200CH2CH2_O CH— (P3)-8

The base polymer preferably has a weight-
average molecular weight of 2,000 to 100,000 as
determined relative to polystyrene standards by gel
permeation chromatography (GPC), and weight—-average
molecular weights less than 2,000 may lead to

deteriorated film-forming ability and deteriorated
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3 Ex. 4 Ex. 5 Ex. 6 Corn. Ex. 1 Corn. Ex. 2 Corn. Ex. 3 polymer-1 80 80 80
80 80 80 80 80 80 PAG-16 6

resolution, while weight-average molecular weights
exceeding 100,000 may lead to deteriorated resolution
or lead to occurrence of extraneous substance upon
formation of pattern.
[0047]

Examples of the base polymer as the component
(A-2) used for the chemically amplified negative
resist of the present invention, include:

polyhydroxystyrene (PHS), and copolymer of PHS
with styrene, (meth)acrylic acid ester and another
polymeric olefin compound, in case of a resist for
KrF excimer laser, or a resist for electron beam;

(meth)acrylic acid ester polymers, alternating
copolymers of cyclo-olefin and maleic anhydride, and
copolymers including vinyl ethers or (meth)acrylic
acid ester, polynorbornene polymers, cyclo-olefin
ring-opening metathesis polymers, in case of a resist
for ArF excimer laser;

fluorine-substituted products of the above
polymers for KrF, ArF, ring-closing polymerization
based polymers using fluorinated dienes, and the like,
in case of a resist for F, laser; and

silicon-substituted products of the above
polymers, polysilsesquioxane polymers, and the like,
in case of a double-layered resist;

without limited to the polymerized polymers.

The base polymer can be used solely, or mixedly
in two or more kinds. 1In case of a negative resist,
it is typical:

to obtain a solubility in alkali, by adopting a
hydroxyl group of phenol, carboxyl group, or
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6666666PAG-2222222222Quencher-10.2

fluorinated alkyl alcohol; and

to decrease a dissolution rate of an exposed
portion, by achieving polymer cross-linking upon
generation of acids, by means of a unit having a
substitutional group such as epoxy group or acetal
group capable of forming a bond to another unit in an
electrophilic manner within the polymer, or by means
of a crosslinking agent.

[0048]

Desirably usable examples (see Japanese Patent
Application Laid-open (kokai) No 2006-201532) of the
base polymer to be used for KrF excimer laser or
electron beam are represented as follows:

[Chemical formula 16]
R?

fem—ty-

~

~
i~
/

(OH). (OCOXm
In case of these examples, solubility in alkali

(F-4)

is obtained by acidity of phenolic hydroxyl group(s),
and for example, adoption of a glycidyl group as X
allows for provision of a cross-linking reactivity
between polymers in the presence of acid catalyst.
Further, the unit for providing a cross-linking
reactivity may be provided by copolymerizing what is
possessed by an ester group of acrylic ester.
Moreover, in case of using an alkali-soluble base
resin in combination with a crosslinking agent, it is
unnecessary to make the base polymer to have an

electrophilic reactivity.
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Quencher-2 0.2 0.10.1 Quencher-3 0.2 0.1

[0049]

Usable as a crosslinking agent to be blended in
the chemically amplified negative resist are any ones
insofar as configured to attain intramolecular and
intermolecular cross—-1linking of the alkali-soluble
base polymer, based on acids generated by a photoacid
generator. Examples of preferable crosslinking
agents include alkoxymethylglycolurils, and
alkoxymethyl melamines.

[0050]

Examples of desirable alkoxymethyl melamines
include hexamethoxymethyl melamine and
hexaethoxymethyl melamine.

[0051]

Included as the component (B) of the chemically
amplified resist composition of the present invention,
is an acid generator, i.e., a so-called photoacid
generator, as a neutral substance configured to be
decomposed by high energy radiation to thereby turn
into an acidic substance. Those are called photoacid
generators, respectively, herein which generate acids
by general high energy radiations without limited to
light, and this is to distinguish them from a thermal
acid generator to be used for thermosetting resins
and the like. Usable as components of photoacid
generators are basically any compounds insofar as
configured to generate acids by irradiation of high
energy radiation. Examples of typically used
photoacid generators include sulfonium salts,
iodonium salts, sulfonyldiazomethanes, N-

sulfonyloxydicarboxylmides, O-arylsulfonyloximes, and
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Quencher-4 0.20.1 Quencher-9 0.2 Quencher-9'

O-alkylsulfonyloximes. Although preferable ones are
detailedly explained below, they may be used solely
or mixedly in two or more kinds.

[0052]

Sulfonium salts are salts of sulfonium cations
with sulfonates, bis(substituted alkylsulfonyl)imides,
or tris(substituted alkylsulfonyl)methides;

examples of sulfonium cations include:
triphenylsulfonium, (4-tert-
butoxyphenyl)diphenylsulfonium, bis(4-tert-
butoxyphenyl)phenylsulfonium, tris(4-tert-
butoxyphenyl)sulfonium, (3-tert-
butoxyphenyl)diphenylsulfonium, bis(3-tert-
butoxyphenyl)phenylsulfonium, tris(3-tert-
butoxyphenyl)sulfonium, (3,4-di-tert-
butoxyphenyl)diphenylsulfonium, bis(3,4-di-tert-
butoxyphenyl)phenylsulfonium, tris(3,4-di-tert-
butoxyphenyl)sulfonium, diphenyl (4-
thiophenoxyphenyl)sulfonium, (4-tert-
butoxycarbonylmethyloxyphenyl)diphenylsulfonium,
tris(4-tert-butoxycarbonylmethyloxyphenyl)sulfonium,
(4-tert-butoxyphenyl)bis (4-
dimethylaminophenyl)sulfonium, tris(4-
dimethylaminophenyl)sulfonium, 4-
methylphenyldiphenylsulfonium, 4-tert-
butylphenyldiphenylsulfonium, bis(4-
methylphenyl)phenylsulfonium, bis(4-tert-
butylphenyl)phenylsulfonium, tris(4-
methylphenyl)sulfonium, tris(4-tert-
butylphenyl)sulfonium, tris(phenylmethyl)sulfonium,
2—-naphthyldiphenylsulfonium, dimethyl-2-
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naphthylsulfonium, 4-hydroxyphenyldimethylsulfonium,
4-methoxyphenyldimethylsulfonium, trimethylsulfonium,
2—-oxocyclohexylcyclohexylmethylsulfonium,
trinaphthylsulfonium, tribenzylsulfonium,
diphenylmethylsulfonium, dimethylphenylsulfonium, 2-
oxopropylthiacyclopentanium, 2-
oxobutylthiacyclopentanium, 2-oxo-3,3-
dimethylbutylthiacyclopentanium, 2-oxo-2-
phenylethylthiacyclopentanium, 4-n-butoxynaphthyl-1-
thiacyclopentanium, and 2-n-butoxynaphthyl-1-
thiacyclopentanium;

examples of sulfonates include:
trifluoromethanesulfonate, pentafluoroethanesulfonate,
heptafluoropropanesulfonate,
nonafluorobutanesulfonate,
tridecafluorohexanesulfonate, perfluoro(4-
ethylcyclohexane)sulfonate,
heptadecafluorooctanesulfonate, 2,2,2-
trifluoroethanesulfonate, pentafluorobenzenesulfonate,
4-trifluoromethylbenzenesulfonate, 4-
fluorobenzenesulfonate, mesitylenesulfonate, 2,4,6-
triisopropylbenzenesulfonate, toluenesulfonate,
benzenesulfonate, 4-(p-
toluenesulfonyloxy)benzenesulfonate, 6-(p-
toluenesulfonyloxy)naphthalene-2-sulfonate, 4-(p-
toluenesulfonyloxy)naphthalene-1-sulfonate, 5-(p-
toluenesulfonyloxy)naphthalene-1-sulfonate, 8- (p-—-
toluenesulfonyloxy)naphthalene-1-sulfonate,
naphthalenesulfonate, camphorsulfonate,
octanesulfonate, dodecylbenzenesulfonate,

butanesulfonate, methanesulfonate, 1,1-difluoro-2-
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0.07 Solvent A 470 470 470 470 470 470 470 470 470 Solvent B 1,100 1,100
1,100 1,100 1,100 1,100 1,100 1,100 1,100 [0103] Further, exposure
was conducted by an electron beam exposure apparatus (EBM5000
Acceleration Voltage 50keV manufactured by NuFLARE Technology, Inc.),
followed by conduction of baking (PEB: post-exposure baking) at 110C for 10

minutes 40, subsequent development by Agpieous solfion of 2.38%

(norbornan-2-yl)ethanesulfonate,

1,1,2,2-tetrafluoro-

2—(tetracyclo[4.4.0.1L5.17J0]dodec—3—en—8—

yl)ethanesulfonate,

pentafluoropropanesulfonate,

(4-phenylbenzoyloxy)propanesulfonate,

pentafluoro-2-pivaloyloxypropanesulfonate,

2-benzoyloxy-1,1,3,3,3-

1,1,3,3,3-pentafluoro-2-
1,1,3,3,3-
2_

cyclohexanecarbonyloxy-1,1,3,3,3-

pentafluoropropanesulfonate,
furoyloxypropanesulfonate,
pentafluoropropanesulfonate,
butylbenzoyloxy)-1,1,3,3,3-

pentafluoropropanesulfonate,

1,1,3,3,3-pentafluoro-2-

2-naphthoyloxy-1,1,3,3,3-

2—(4-tert-

2—-(1-

adamantanecarbonyloxy)-1,1,3,3,3-

pentafluoropropanesulfonate,

pentafluoropropanesulfonate,

2—acetyloxy-1,1,3,3,3-
1,1,3,3,3-pentafluoro-2-

hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-

tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-oxo0-3,5-methano-2H-cyclopenta[b] furan-
6-yl-oxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate;
examples of bis(substituted
alkylsulfonyl)imides include:
bis(trifluoromethylsulfonyl)imide,
bis(pentafluorocethylsulfonyl)imide,

bis(heptafluoropropylsulfonyl)imide, and
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tetramethylammonium hydroxide, thereby allowing for obtainment of positive
patterns (Reference Example 1, Examples 2 to 6, and Comparative
Examples 1 to 3). [0104] The obtained resist patterns were evaluated in
the following manner. Assuming that an exposure value for resolving top and
bottom of a 200nm lineand-space pattern at a resolution of 1:1 was an
optimum exposure value (sensitivity: Eop), a mjnimum line width of the

e B S o B T3 BE Fep o SH I Shpeure value was
defined to becardsoiution ofthe @pptieablesévaluated resist. Further, the

profile of gach sesolved resistpatiern ywas observed at a cross-section of the
resist by a scanning electron microscope, particularly in terms of presence or

ab&érice! 5 fobting st Bedubstratte-Siie’ baditdaty tace of fesist. For line
edge roughress; 13swas cailcufated by measdring S0yiints over 51=in a

longitudinal direction of a,100nm line pattern (3-8840 manufactured by

Hitachi, Ltd.). Smaller values represent better performances. For prebaking
temPératdre dependency, there was measured a pattern dimension change
when the prebaking-tenyeratuse wassraisedbby 1060 Furthertherwas

calculated a _pattern dimension change amount per 1C. [0105 . Shown in
oD e LSRRG fete T 1o SO St 640 EaetcA bIONE:
lineedge roughnress] amdaprebakingtemperaturerdependency. Although

footing was ot ovetcame in,gase of,paminehenzojc-acidhaving a hydrogen
atom covalently bonded to a nitrogen atom as a basic center (Comparative

Example 25 2 gtihofiRecarboxyic adid Hainy B Hittgder? dtdhm ticluded in an
aromatic ing {Compayative Examplel 2} iand, an oxigderof tris(2-
(mg@@x;gmqgg%yﬁeg}é@ q@@go%on&%inir%go arboxyl groups (Comparative
Example %53 excellent pé/ttern proﬁles'wit out footing were obtained in
Referehes Bammplerhand Exaffplés 2 through 6. Although Reference

Example l-exhibited adarger prebaking temperatdre dependency, its
resolution, cross-s%ctional rofile, and line ed%t?L roughness were within
|

allowable 1ahges, Tedpectively 101066] [Table™2]" Kesofttdh (gh) Crods: <
sectiariat profile ¢footing ) d$me edgetreughness (nm) Prebaking temperature
dependency,(oye) RefsEx1,0:0¢ Good 4

tridecafluorohexanesulfonate, perfluoro(4-
ethylcyclohexane)sulfonate,
heptadecafluorooctanesulfonate, 2,2,2-
trifluorocethanesulfonate, pentafluorobenzenesulfonate,
4-trifluoromethylbenzenesulfonate, 4-
fluorobenzenesulfonate, mesitylenesulfonate, 2,4,6-
triisopropylbenzenesulfonate, toluenesulfonate,
benzenesulfonate, 4-(p-
toluenesulfonyloxy)benzenesulfonate, 6-(p-—
toluenesulfonyloxy)naphthalene-2-sulfonate, 4-(p-
toluenesulfonyloxy)naphthalene-1-sulfonate, 5-(p-
toluenesulfonyloxy)naphthalene-1-sulfonate, 8- (p-
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toluenesulfonyloxy)naphthalene-1-sulfonate,
naphthalenesulfonate, camphorsulfonate,
octanesulfonate, dodecylbenzenesulfonate,
butanesulfonate, methanesulfonate, 1,1-difluoro-2-
naphthyl-ethanesulfonate, 1,1,2,2-tetrafluoro-2-
(norbornan-2-yl)ethanesulfonate, 1,1,2,2-tetrafluoro-
2—(tetracyclo[4.4.0.1L5.17J0]dodec—3—en—8—
yl)ethanesulfonate, 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-oxo0-3,5-methano-2H-cyclopental[b] furan-
6-yl-oxycarbonyl)difluoromethanesulfonate, and 4-oxo-—
l-adamantyloxycarbonyldifluoromethanesulfonate;

examples of bis(substituted
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alkylsulfonyl)imides include:
bis(trifluoromethylsulfonyl)imide,
bis(pentafluorocethylsulfonyl)imide,

bis (heptafluoropropylsulfonyl)imide, and
perfluoro(l,3-propylenebissulfonyl)imide;

examples of tris(substituted
alkylsulfonyl)methide include
tris(trifluoromethylsulfonyl)methide; and

examples of iodonium salts include combinations
of the above.

[0054]

Examples of sulfonyldiazomethanes include
bissulfonyl-diazomethanes and sulfonyl-
carbonyldiazomethanes such as:
bis(ethylsulfonyl)diazomethane, bis(1-
methylpropylsulfonyl)diazomethane, bis(2-
methylpropylsulfonyl)diazomethane, bis(1,1-
dimethylethylsulfonyl)diazomethane,
bis(cyclohexylsulfonyl)diazomethane,
bis(perfluoroisopropylsulfonyl)diazomethane,
bis(phenylsulfonyl)diazomethane, bis(4-
methylphenylsulfonyl)diazomethane, bis(2,4-
dimethylphenylsulfonyl)diazomethane, bis(4-
acetyloxyphenylsulfonyl)diazomethane, bis(4-
methanesulfonyloxyphenylsulfonyl)diazomethane, bis(4-
(p—toluenesulfonyloxy)phenylsulfonyl)diazomethane,
bis(4-n-hexyloxyphenylsulfonyl)diazomethane, bis(2-
methyl-4-n-hexyloxyphenylsulfonyl)diazomethane,
bis(2,5-dimethyl-4-n-
hexyloxyphenylsulfonyl)diazomethane, bis(3,5-
dimethyl-4-n-hexyloxyphenylsulfonyl)diazomethane,
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bis(2-methyl-5-isopropyl-4-n-
hexyloxyphenylsulfonyl)diazomethane, bis(2-
naphthylsulfonyl)diazomethane, 4-
methylphenylsulfonylbenzoyldiazomethane, tert-
butylcarbonyl-4-methylphenylsulfonyldiazomethane, 2-
naphthylsulfonylbenzoyldiazomethane, 4-
methylphenylsulfonyl-2-naphthoyldiazomethane,
methylsulfonylbenzoyldiazomethane, and tert-
butoxycarbonyl—-4-methylphenylsulfonyldiazomethane.
[0055]

Examples of N-sulfonyloxydicarboxylmide type
photoacid generators include compounds, which are
combinations of:

imide structures such as: succinimide,
naphthalenedicarboximide, phthalimide,
cyclohexyldicarboximide, 5-norbornene-2, 3-
dicarboximide, and 7-oxabicyclo[2.2.1]-5-heptene-2,3-
dicarboximide;

with: trifluoromethanesulfonate,
pentafluoroethanesulfonate,
heptafluoropropanesulfonate,
nonafluorobutanesulfonate,
tridecafluorohexanesulfonate, perfluoro(4-
ethylcyclohexane)sulfonate,
heptadecafluorooctanesulfonate, 2,2,2-
trifluoroethanesulfonate, pentafluorobenzenesulfonate,
4-(trifluoromethyl)benzenesulfonate, 4-
fluorobenzenesulfonate, mesitylenesulfonate, 2,4,6-
triisopropylbenzenesulfonate, toluenesulfonate,
benzenesulfonate, 4-(p-

toluenesulfonyloxy)benzenesulfonate, 6-(p-—
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[Example 7 to Example 15] Resist compositions listed in Table 3 were
prepared, which Included the amine compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a nitrogen atom as a basic
center of the present invention, and the conventional amine compounds, and
the patterning process of the present invention was performed for them in the

same manner as Ref renc; mple 1 and Examples 2 through 6 to conduct

EXx
evallation of resolutions and pattern profiles thereof. Results hereof are

listed i Tabie14 fnall Examples) Exeelermt réselutions spatterhprofiles

withgut,footing; and excelent lipgredaeioughness were btaiped,[0107]
[Table 3] Compo -sition (weight ggrt) Ex. 7 Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12

ExC 23 ESC 13X O poR e 86 Bo gy 1 - sulfonate,

naphthalenesulfonate, camphorsulfonate,
octanesulfonate, dodecylbenzenesulfonate,
butanesulfonate, methanesulfonate, 1,1-difluoro-2-
naphthylethanesulfonate, 1,1,2,2-tetrafluoro-2-
(norbornan-2-yl)ethanesulfonate, 1,1,2,2-tetrafluoro-
2—(tetracyclo[4.4.0.1L5.17J0]dodec—3—en—8—
yl)ethanesulfonate, 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2—-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,

1-(hexahydro-2-ox0-3,5-methano-2H-cyclopental[b] furan—
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6-yl-oxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.
[0056]

Examples of O-arylsulfonyloxime compounds or O-
alkylsulfonyloxime compound (oxime sulfonate) type
photoacid generators include: glyoxime derivative
types; oxime sulfonate types each with a long
conjugated system including intervening thiophene or
cyclohexadiene; oxime sulfonate types having an
electron withdrawing group such as trifluoromethyl
group for increasing a stability of the compound;
oxime sulfonate types using phenylacetonitrile or
substituted acetonitrile derivatives; and bisoxime
sulfonate types.

[0057]

Examples of glyoxime derivative type photoacid
generators include: bis-0O-(p-toluenesulfonyl)-0-
dimethylglyoxime, bis-0-(p-toluenesulfonyl)-0o-
diphenylglyoxime, bis-O-(p-toluenesulfonyl)-0-
dicyclohexylglyoxime, bis-O-(p-toluenesulfonyl)-2,3-
pentanedionedioxime, bis-O-(n-butanesulfonyl)-o-
dimethylglyoxime, bis-O-(n-butanesulfonyl)-0-
diphenylglyoxime, bis-O-(n-butanesulfonyl)-0-
dicyclohexylglyoxime, bis-0O-(methanesulfonyl)-0-
dimethylglyoxime, bis-O-(trifluoromethanesulfonyl)-0-
dimethylglyoxime, bis-0-(2,2,2-
trifluoroethanesulfonyl)-0d-dimethylglyoxime, bis-0-
(10-camphorsulfonyl)-0-dimethylglyoxime, bis-0O-
(benzenesulfonyl)-0—-dimethylglyoxime, bis-0-(4-
fluorobenzenesulfonyl)-0-dimethylglyoxime, bis-0-(4-

trifluoromethylbenzenesulfonyl)-0-dimethylglyoxime,
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bis-0-(xylenesulfonyl)-0-dimethylglyoxime, bis-0-
(trifluoromethanesulfonyl)-nioxime, bis-0-(2,2,2-
trifluoroethanesulfonyl)-nioxime, bis-0-(10-
camphorsulfonyl)-nioxime, bis-O-(benzenesulfonyl) -
nioxime, bis-O0-(4-fluorobenzenesulfonyl)-nioxime,
bis-0O-(4-trifluoromethylbenzenesulfonyl)-nioxime, and
bis-0-(xylenesulfonyl)-nioxime; and

compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-ox0-3,5-methano-2H-cyclopental[b] furan—
6-yl-oxycarbonyl)difluoromethanesulfonate, and 4-oxo-

l-adamantyloxycarbonyldifluoromethanesulfonate.
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[0058]

Examples of oxime sulfonate type photoacid
generators each with a long conjugated system
including intervening thiophene or cyclohexadiene,
include:

(5-(p-toluenesulfonyl)oxyimino-5H-thiophen-2-
ylidene)phenylacetonitrile, (5-(10-
camphorsulfonyl)oxyimino-5H-thiophen-2-
ylidene)phenylacetonitrile, (5-n-
octanesulfonyloxyimino-5H-thiophen-2-
ylidene)phenylacetonitrile, (5-(p-
toluenesulfonyl)oxyimino-5H-thiophen-2-ylidene) (2-
methylphenyl)acetonitrile, (5-(10-
camphorsulfonyl)oxyimino-5H-thiophen-2-ylidene) (2-
methylphenyl)acetonitrile, (5-n-
octanesulfonyloxyimino-5H-thiophen-2-ylidene) (2-
methylphenyl)acetonitrile, (5-(4-(p-
toluenesulfonyloxy)benzenesulfonyl)oxyimino-5H-
thiophen-2-ylidene)phenylacetonitrile, and (5-(2,5-
bis(p-toluenesulfonyloxy)benzenesulfonyl)oxyimino-5H-
thiophen-2-ylidene)phenylacetonitrile; and

compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-

butylbenzoyloxy)-1,1,3,3,3-
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pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-ox0-3,5-methano-2H-cyclopental[b] furan—
6-yloxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.

[0059]

Examples of oxime sulfonate type photoacid
generators having an electron withdrawing group such
as trifluoromethyl group for increasing a stability
of the compound, include:

2,2,2-trifluoro-1-phenyl-ethanone=0-
(methylsulfonyl)oxime,

2,2,2-trifluoro-1l-phenyl-ethanone=0-(10-
camphorsulfonyl)oxime,
2,2,2-trifluoro-l-phenylethanone=0-(4-
methoxybenzenesulfonyl)oxime,
2,2,2-trifluoro-1l-phenylethanone=0-(1-
naphthylsulfonyl)oxime,
2,2,2-trifluoro-l-phenylethanone=0-(2-
naphthylsulfonyl)oxime,
2,2,2-trifluoro-1l-phenylethanone=0-(2,4,6-
trimethylphenylsulfonyl)oxime,
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0.07 Solvent A 470 470 470 470 470 470 470 470 470 Solvent B 1,100 1,100
1,100 1,100 1,100 1,100 1,100 1,100 1,100 [0108] [Table 4]

2,2,2-trifluoro-1-(4-methylphenyl)ethanone=0-
(10—camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methylphenyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-methylphenyl)ethanone=0-
(10—camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4-
dimethylphenyl)ethanone=0-(10-camphorsulfonyl) oxime,
2,2,2-trifluoro-1-(2,4-
dimethylphenyl)ethanone=0-(l-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4-dimethylphenyl) -
ethanone=0-(2-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4,6-
trimethylphenyl)ethanone=0-(10-camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4,6-
trimethylphenyl)ethanone=0-(l-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(2,4,6-
trimethylphenyl)ethanone=0-(2-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methylthiophenyl) -
ethanone=0-(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(3,4-
dimethoxyphenyl)ethanone=0- (methylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0-
(4-methylphenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0-
(4-methoxyphenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0-
(4-dodecylphenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxyphenyl)ethanone=0-
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Resolution (gm) Cross- sectional profile (footing) Line edge roughness (nm)
Prebaking temperature dependency (nm/C) Ex. 7 0.07 Good 4 0.5orless Ex.
8 0.07 Good 3 0.50rless Ex. 9 0.07 Good 4 0.50rless Ex. 10

(octylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
thiomethylphenyl)ethanone=0-(4-
methoxyphenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
thiomethylphenyl)ethanone=0-(4-
dodecylphenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
thiomethylphenyl)ethanone=0-(octylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
thiomethylphenyl)ethanone=0-(2-naphthylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-methylphenyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methylphenyl)ethanone=0-
(phenylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-chlorophenyl)ethanone=0-
(phenylsulfonyl)oxime,
2,2,3,3,4,4,4-heptafluoro-1-phenylbutanone=0-
(10-camphorsulfonyl)oxime,
2,2,2-trifluoro-1-(l-naphthyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-naphthyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-benzylphenyl)ethanone=0-
(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-(phenyl-1,4-dioxa-but-1-
y1l)phenyl)ethanone=0-(methylsulfonyl)oxime,
2,2,2-trifluoro-1-(l-naphthyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-naphthyl)ethanone=0-

(propylsulfonyl)oxime,
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2,2,2-trifluoro-1-(4-benzylphenyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
methylsulfonylphenyl)ethanone=0-(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
methylsulfonyloxyphenyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
methylcarbonyloxyphenyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(6H, 7TH-5, 8—dioxonaphth-2-
yvl)ethanone=0- (propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
methoxycarbonylmethoxyphenyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-methoxycarbonyl)-(4—-amino—
l-oxa-pent-1-yl)phenyl)ethanone=0-
(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(3,5-dimethyl-4-
ethoxyphenyl)ethanone=0-(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-
benzyloxyphenyl)ethanone=0-(propylsulfonyl)oxime,
2,2,2-trifluoro-1-(2-thiophenyl)ethanone=0-
(propylsulfonate)oxime,
2,2,2-trifluoro-1-(l-dioxathiophen-2-
yl)ethanone=0- (propylsulfonate)oxime; 2,2, 2-
trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(trifluoromethanesulfonyloxyimino)ethyl)phenoxy)propo
xy)phenyl)ethanone=0-(trifluoromethanesulfonyl)oxime,
2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(1-



Good 4 0.50rless Ex. 15 0.07 Good 3 0.50rless [0109] [Reference Example
16 to Reference Example 24] As Reference Examples, resist
compositions listed in Table 5 were prepared, which included the amine
compound having a carboxyl group and having no hydrogen atoms covalently
bonded to a nitrogen atom as a basic center, and the patterning process was
performed for them inythe, same manner as Reference Example 1.and ,
Exgmpl?es ﬁhroug?]yé?o XOH&UC? eva ajt 0% Oef resgﬁjﬁong an?ﬁ pFal}terP{
profités thiereo Resuits tHerebf are listedindable 6. Excellent results were
obtained here also; similafly-to the aboyve. [9110] [T able 5} €ompo,-sition
(we(itlgbt part) 4-1 C.) X LC. IXrt Lk( C) X r- c4ri Ref. Ex. 18 4-1
butanesulfonyloxyimino)ethyl)phenoxy)propoxy)phenyl)e
thanone=0- (butylsulfonyl)oxime,
2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(4-(4-
methylphenylsulfonyloxy)phenylsulfonyloxyimino)ethyl)
phenoxy)propoxy)phenyl)ethanone=0-(4-(4-
methylphenylsulfonyloxy)phenylsulfonyl)oxime, and
2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-
(2,5-bis (4~
methylphenylsulfonyloxy)benzenesulfonyloxy)phenylsulf
onyloxyimino)ethyl)phenoxy)propoxy)phenyl)ethanone=0-
(2,5-bis(4-
methylphenylsulfonyloxy)benzenesulfonyloxy)phenylsulf
onyl)oxime; and
compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-

pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-

° 52



IDX0e4d4-4 MO i24N 44 (1) X ?-1r4 N 14-i ?21.? X NC4 N 44 CD1C N
'1-1 a) x r4 N polymer-1 80 80 80 80 80 80 80

pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-0ox0-3,5-methano-2H-cyclopental[b] furan—
6-yloxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.
[0060]

Examples of the photoacid generators noted just
above further include oxime sulfonates represented by
the following formula (0Ox-1):

[Chemical formula 17]

ORM1
I

N
Ariit JJ_ R402

wherein R

(Ox-1)

401 represents a substituted or

unsubstituted haloalkylsulfonyl group or
halobenzenesulfonyl group having 1 to 10 carbon
atoms;
R*%2 represents a haloalkyl group having 1 to 11
carbon atoms; and
Ar“’! represents a substituted or unsubstituted
aromatic group or heterocaromatic group.

[0061]

Examples of the photoacid generators concretely
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include:

2-(2,2,3,3,4,4,5,5-octafluoro-1-
(nonafluorobutylsulfonyloxyimino)pentyl)fluorene, 2-
(2,2,3,3,4,4-pentafluoro-1-
(nonafluorobutylsulfonyloxyimino)butyl)fluorene, 2-
(2,2,3,3,4,4,5,5,6,6-decafluoro-1-
(nonafluorobutylsulfonyloxyimino)hexyl)fluorene, 2-
(2,2,3,3,4,4,5,5-octafluoro-1-
(nonafluorobutylsulfonyloxyimino)pentyl)-4-biphenyl,
2-(2,2,3,3,4,4-pentafluoro-1-
(nonafluorobutylsulfonyloxyimino)butyl)-4-biphenyl,
and 2-(2,2,3,3,4,4,5,5,6,6-decafluoro-1-
(nonafluorobutylsulfonyloxyimino)hexyl)-4-biphenyl;
and

compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-

tosyloxyethanesulfonate,
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adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-ox0-3,5-methano-2H-cyclopental[b] furan—
6-yloxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.

[0062]

Examples of the oxime sulfonate types using
phenylacetonitrile or substituted acetonitrile
derivatives, include:

00— (p—-toluenesulfonyloxyimino) -
phenylacetonitrile, o-(p-
chlorobenzenesulfonyloxyimino)-phenylacetonitrile, -
(4-nitrobenzenesulfonyloxyimino)-phenylacetonitrile,
o-(4-nitro-2-
trifluoromethylbenzenesulfonyloxyimino)phenylacetonit
rile, O-(benzenesulfonyloxyimino)-4-
chlorophenylacetonitrile, O-—
(benzenesulfonyloxyimino)-2, 4-
dichlorophenylacetonitrile, o-
(benzenesulfonyloxyimino) -2, 6-
dichlorophenylacetonitrile, O-
(benzenesulfonyloxyimino)-4-methoxyphenylacetonitrile,
00— (2-chlorobenzenesulfonyloxyimino)-4-
methoxyphenylacetonitrile, o-
(benzenesulfonyloxyimino)-2-thienylacetonitrile, o-
(4-dodecylbenzenesulfonyloxyimino)-phenylacetonitrile,
o0-[ (4-toluenesulfonyloxyimino)-4-
methoxyphenyl]acetonitrile, 0O-—

[ (dodecylbenzenesulfonyloxyimino) -4-
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methoxyphenyl]acetonitrile, O-(tosyloxyimino)-3-
thienylacetonitrile, o-(methylsulfonyloxyimino)-1-
cyclopentenylacetonitrile, d-(ethylsulfonyloxyimino) -
l-cyclopentenylacetonitrile, oO-
(isopropylsulfonyloxyimino)—-1-
cyclopentenylacetonitrile, O-(n-
butylsulfonyloxyimino)-1l-cyclopentenylacetonitrile,
0- (ethylsulfonyloxyimino)-1l-cyclohexenylacetonitrile,
00— (isopropylsulfonyloxyimino)-1-
cyclohexenylacetonitrile, and a-(n-
butylsulfonyloxyimino)—-1l-cyclohexenylacetonitrile;
and

compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2—-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-

(3-



0.1 - Surfacta nt A 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 Solvent A
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hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-oxo0-3,5-methano-2H-cyclopental[b] furan-
6-yloxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.
[0063]

Further, examples of the bisoxime sulfonate
types include:

bis(0- (p-toluenesulfonyloxy)imino)-p-
phenylenediacetonitrile, bis(0-
(benzenesulfonyloxy)imino)-p-phenylenediacetonitrile,
bis(0- (methanesulfonyloxy)imino)-p—
phenylenediacetonitrile, bis(Q-
(butanesulfonyloxy)imino)-p-phenylenediacetonitrile,
bis(0-(10-camphorsulfonyloxy)imino)-p—
phenylenediacetonitrile, bis(Q-
(trifluoromethanesulfonyloxy)imino)-p-
phenylenediacetonitrile, bis(0-(4-
methoxybenzenesulfonyloxy)imino)-p-
phenylenediacetonitrile, bis(0-(p-
toluenesulfonyloxy)imino)-m-phenylenediacetonitrile,
bis(0- (benzenesulfonyloxy)imino)-m—
phenylenediacetonitrile, bis(0-
(methanesulfonyloxy)imino)-m-phenylenediacetonitrile,
bis (0—- (butanesulfonyloxy)imino)-m-
phenylenediacetonitrile, bis(o—(10-
camphorsulfonyloxy)imino)-m-phenylenediacetonitrile,
bis(o-(trifluoromethanesulfonyloxy)imino)-m—
phenylenediacetonitrile, and bis (- (4-
methoxybenzenesulfonyloxy)imino)-m-

phenylenediacetonitrile; and
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1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 al0l [Table 6]
Resolution (gm) Cross- sectional profile (fooing) Line edge roughness (nm)
Prebaking temperature dependency (nm/C) Ref .Ex. 16 0.07 Good 4
0.5o0rless

compounds of the above structures substituted
by: 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
(4-phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
furoyloxypropanesulfonate, 2-naphthoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(4-tert-
butylbenzoyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-(1-
adamantanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, 2-acetyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-
(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, methoxycarbonyldifluoromethanesulfonate,
1- (hexahydro-2-ox0-3,5-methano-2H-cyclopental[b] furan—
6-yloxycarbonyl)difluoromethanesulfonate, and 4-oxo-
l-adamantyloxycarbonyldifluoromethanesulfonate.

[0064]

Among the above photoacid generators, examples
to be obtained with desirable sensitivity and
stability, include sulfonium salts, bissulfonyl-
diazomethanes, N-sulfonyloxyimides, and oxime-0-
sulfonates.

[0065]



Ref .Ex. 17 0.07 Good 3 0.50rless Ref .Ex. 18 0.07 Good 4 0.50rless Ref .Ex.
19 0.07 Good 4 0.50rless Ref .Ex. 20 0.07 Good 3 0.50rless Ref .Ex.

Among the above, more preferable examples of
sulfonium salts include:

triphenylsulfonium p-toluenesulfonate,
triphenylsulfonium camphorsulfonate,
triphenylsulfonium pentafluorobenzenesulfonate,
triphenylsulfonium nonafluorobutanesulfonate,
triphenylsulfonium 4-(p-
toluenesulfonyloxy)benzenesulfonate,
triphenylsulfonium 2,4,6-triisopropylbenzenesulfonate,
4-tert-butoxyphenyldiphenylsulfonium p-
toluenesulfonate, 4-tert-
butoxyphenyldiphenylsulfonium camphorsulfonate, 4-
tert-butoxyphenyldiphenylsulfonium 4-(p-
toluenesulfonyloxy)benzenesulfonate, 4-tert-
butylphenyldiphenylsulfonium camphorsulfonate, 4-
tert-butylphenyldiphenylsulfonium 2,4, 6-
triisopropylbenzenesulfonate, tris(4-
methylphenyl)sulfonium camphorsulfonate, tris(4-tert-
butylphenyl)sulfonium camphorsulfonate, 10-
phenylphenoxathiinium 2,4, 6-
triisopropylbenzenesulfonate, triphenylsulfonium
trifluoromethanesulfonate, triphenylsulfonium
pentafluorocethanesulfonate, triphenylsulfonium
heptafluoropropanesulfonate, triphenylsulfonium
nonafluorobutanesulfonate, triphenylsulfonium
tridecafluorohexanesulfonate, triphenylsulfonium
heptadecafluorooctanesulfonate, triphenylsulfonium
perfluoro(4-ethylcyclohexane)sulfonate, 4-
methylphenyldiphenylsulfonium
nonafluorobutanesulfonate, 2-oxo0-2-

phenylethylthiacyclopentanium
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nonafluorobutanesulfonate, 4-tert-
butylphenyldiphenylsulfonium
nonafluorobutanesulfonate, 4-tert-
butylphenyldiphenylsulfonium perfluoro (4-
ethylcyclohexane)sulfonate, 4-tert-
butylphenyldiphenylsulfonium
heptafluorooctanesulfonate, triphenylsulfonium 1,1-
difluoro-2-naphthylethanesulfonate,
triphenylsulfonium 1,1,2,2-tetrafluoro-2-(norbornan-
2-yl)ethanesulfonate, triphenylsulfonium 2-
benzoyloxy-1,1,3,3,3-pentafluoropropanesulfonate,
triphenylsulfonium 1,1,3,3,3-pentafluoro-2-
(pivaloyloxy)propanesulfonate, triphenylsulfonium 2-
(cyclohexanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonate, triphenylsulfonium 2-(2-
naphthoyloxy)-1,1,3,3,3-pentafluoropropanesulfonate,
triphenylsulfonium 2-(l-adamantanecarbonyloxy) -
1,1,3,3,3-pentafluoropropanesulfonate,
triphenylsulfonium 2-hydroxy-1,1,3,3,3-
pentafluoropropanesulfonate, triphenylsulfonium
adamantanemethoxycarbonyldifluoromethanesulfonate,
triphenylsulfonium 1-(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, triphenylsulfonium
methoxycarbonyldifluoromethanesulfonate, 4-tert-
butylphenyldiphenylsulfonium 2-benzoyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, 4-tert-
butylphenyldiphenylsulfonium 1,1,3,3,3-pentafluoro-2-
(pivaloyloxy)propanesulfonate, 4-tert-
butylphenyldiphenylsulfonium 2-
(cyclohexanecarbonyloxy)-1,1,3,3,3-
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[Reference Example 25, Examples 26 to 30, Comparative Examples 4 to 6]
Chemically amplified negative resist compositions listed in Table 7 were
prepared, which included the amine compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a nitrogen atom as a basic
center of the present invention, and the patterning process of the present
invention was then performed for th%m to gonduct evaluation of resolutions

and e|:)%1 tern prot_']ffﬁgs fHereof. The ﬁaat eerhing_process was conducted in the

safmetmanhenas Refdrence Exdmpleun aftef coating aekiresigt solution

onto, 8 mask blapk by spin.-showa in 1able 8 are evaluation results of
resolution, pattern cross-sectional profile (presence or absence of undercut),

lin& BHYEROGGRIESS BRDYpreBaking tBfperattire dependency. [0113] [Table
7] €omponsiticrewvgightypartylH1C) X3l 124 r4 cN Ex. 26 EX. 27 Ex. 28 Ex.

Zgggﬁég%qggkgg%opanesulfonate, d—-tert-
butylphenyldiphenylsulfonium 2-hydroxy-1,1,3,3,3-
pentafluoropropanesulfonate, 4-tert-
butylphenyldiphenylsulfonium
adamantanemethoxycarbonyldifluoromethanesulfonate, 4-
tert-butylphenyldiphenylsulfonium 1-(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethan
esulfonate, and 4-tert-butylphenyldiphenylsulfonium
methoxycarbonyldifluoromethanesulfonate.

[0066]

Examples of bissulfonyl-diazomethanes include:

bis(tert-butylsulfonyl)diazomethane,
bis(cyclohexylsulfonyl)diazomethane, bis(2,4-
dimethylphenylsulfonyl)diazomethane, bis(4-n-
hexyloxyphenylsulfonyl)diazomethane, bis(2-methyl-4-
n-hexyloxyphenylsulfonyl)diazomethane, bis(2,5-
dimethyl-4-n-hexyloxyphenylsulfonyl)diazomethane,
bis(3,5-dimethyl-4-n-
hexyloxyphenylsulfonyl)diazomethane, bis(2-methyl-5-
isopropyl-4-n-hexyloxy)phenylsulfonyldiazomethane,
and bis(4-tert-butylphenylsulfonyl)diazomethane.
[0067]

Further, examples of N-sulfonyloxyimides
include:

N-camphorsulfonyloxy-5-norbornene-2, 3-

dicarboxylic acid imide, N-p-toluenesulfonyloxy-5-
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norbornene-2,3-dicarboxylic acid imide, (5-(10-
camphorsulfonyl)oxyimino-5H-thiophen-2-ylidene) (2-
methylphenyl)acetonitrile, and (5-(p-
toluenesulfonyl)oxyimino-5H-thiophen-2-ylidene) (2-
methylphenyl)acetonitrile.
[0068]

Furthermore, examples of oxime-O-sulfonates
include:

2—-oxo—-2-phenylethylthiacyclopentanium 2-
benzoyloxy-1,1,3,3,3-pentafluoropropanesulfonate, 2-
oxo—2-phenylethylthiacyclopentanium 2-
cyclohexanecarbonyloxy-1,1,3,3,3-
pentafluoropropanesulfonate, triphenylsulfonium
perfluoro(l,3-propylenebissulfonyl)imide,
triphenylsulfonium bis (pentafluoroethylsulfonyl)imide,
2-(2,2,3,3,4,4,5,5-octafluoro-1-
(nonafluorobutylsulfonyloxyimino)pentyl)fluorene, 2-
(2,2,3,3,4,4-pentafluoro-1-
(nonafluorobutylsulfonyloxyimino)butyl)fluorene, 2-
(2,2,3,3,4,4,5,5,6,6—-decafluoro-1-
(nonafluorobutylsulfonyloxyimino)hexyl)fluorene, 2-
(2,2,3,3,4,4,5,5-octafluoro-1-(2-
(cyclohexanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonyloxyimino)pentyl)fluorene,
2-(2,2,3,3,4,4-pentafluoro-1-(2-
(cyclohexanecarbonyloxy)-1,1,3,3,3-
pentafluoropropanesulfonyloxyimino)butyl)fluorene,
and 2-(2,2,3,3,4,4,5,5,6,6—-decafluoro-1-
(nonafluorobutylsulfonyloxyimino)hexyl)fluorene.
[0069]

Although the addition amount of the photoacid
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generator in the chemically amplified resist
composition of the present invention is not
particularly limited, the adding amount is to be 0.4
to 20 weight parts, preferably 0.8 to 15 weight parts
relative to 100 weight parts of the base resin (i.e.,
the component (A)) in the resist composition.
Although simultaneous increase of the photoacid
generator addition amount and the basic substance
addition amount allows assurance of sensitivity and
decrease of line edge roughness to be expected,
adding amounts of the photoacid generator exceeding
20 weight parts typically lead to deteriorated
sensitivity-improving effects and thus may be
uneconomical. Further, adding amounts less than 0.4
weight parts necessitate to decrease the basic
substance amount in order to meet the required
sensitivity, thereby possibly increasing roughness of
a formed resist pattern. Particularly, when the
resist composition is used to form a resist film for
irradiation of radiation or irradiation of electron
beam thereto, addition of a photoacid generator 1is
not problematic in energy attenuation of irradiated
radiation within a film though higher sensitivity is
scarcely obtained then, so that the addition amount
of the photoacid generator is made to be a higher
concentration such as preferably about 2.0 to 20
weight parts, as compared to a situation of adoption
of excimer laser light.
[0070]

Although the amine compound or amine oxide

compound having a carboxyl group and having no

° 63



Quencher-2 0.2- 0.10.1- Quencher-3 0.2- 0.1

hydrogen atoms covalently bonded to a nitrogen atom

as a basic center as the basic component, which is

the component (C) to be blended in the chemically
amplified resist composition of the present invention,
may be used solely or combinedly with each other, it
is also possible to use them combinedly with other
basic compounds such as having no carboxyl groups, in
view of the above mechanism assumed by the present
inventors.

Examples of basic compounds having no carboxyl
groups upon mixed usage, include any known nitrogen-—
containing organic compounds having been
conventionally used in resist compositions,
particularly in chemically amplified resist
compositions, and concretely include: primary,
secondary, and tertiary aliphatic amines, mixed
amines, aromatic amines, heterocyclic amines,
nitrogen-containing compounds having sulfonyl group,
nitrogen-containing compounds having hydroxyl group,
nitrogen-containing compounds having hydroxyphenyl
group, alcoholic nitrogen-containing compounds,
amides, imides, and carbamates.

[0071]

Concretely, examples of primary aliphatic
amines include: ammonia, methylamine, ethylamine, n-
propylamine, isopropylamine, n-butylamine,
isobutylamine, sec-butylamine, tert-butylamine,
pentylamine, tert-amylamine, cyclopentylamine,
hexylamine, cyclohexylamine, heptylamine, octylamine,
nonylamine, decylamine, dodecylamine, cetylamine,

methylenediamine, ethylenediamine, and
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tetraethylenepentamine; examples of secondary
aliphatic amines include dimethylamine, diethylamine,
di-n-propylamine, diisopropylamine, di-n-butylamine,
diisobutylamine, di-sec-butylamine, dipentylamine,
dicyclopentylamine, dihexylamine, dicyclohexylamine,
diheptylamine, dioctylamine, dinonylamine,
didecylamine, didodecylamine, dicetylamine, N,N-
dimethyl methylenediamine, N,N-dimethyl
ethylenediamine, and N,N-dimethyl
tetraethylenepentamine; and examples of tertiary
aliphatic amines include trimethylamine,
triethylamine, tri-n-propylamine, triisopropylamine,
tri-n-butylamine, triisobutylamine, tri-sec-
butylamine, tripentylamine, tricyclopentylamine,
trihexylamine, tricyclohexylamine, triheptylamine,
trioctylamine, trinonylamine, tridecylamine,
tridodecylamine, tricetylamine, N,N,N',N'—-tetramethyl
methylenediamine, N,N,N',N'-tetramethyl
ethylenediamine, and N,N,N',N'-tetramethyl
tetraethylenepentamine.

[0072]

Examples of mixed amines include
dimethylethylamine, methylethylpropylamine,
benzylamine, phenethylamine, and benzyldimethylamine.
Examples of aromatic amines and heterocyclic amines
include aniline derivatives (e.g., aniline, N-
methylaniline, N-ethylaniline, N-propylaniline, N,N-
dimethylaniline, 2-methylaniline, 3-methylaniline, 4-
methylaniline, ethylaniline, propylaniline,
trimethylaniline, 2-nitroaniline, 3-nitroaniline, 4-

nitroaniline, 2,4-dinitroaniline, 2,6-dinitroaniline,
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3,5-dinitroaniline, and N,N-dimethyltoluidine),
diphenyl (p-tolyl)amine, methyldiphenylamine,
triphenylamine, phenylenediamine, naphthylamine,
diaminonaphthalene, pyrrole derivatives (e.g.,
pyrrole, 2H-pyrrole, l-methylpyrrole, 2,4-
dimethylpyrrole, 2,5-dimethylpyrrole, and N-
methylpyrrole), oxazole derivatives (e.g., oxazole
and isooxazole), thiazole derivatives (e.g., thiazole
and isothiazole), imidazole derivatives (e.g.,
imidazole, 4-methylimidazole, and 4-methyl-2-
phenylimidazole), pyrazole derivatives, furazan
derivatives, pyrroline derivatives (e.g., pyrroline
and 2-methyl-1l-pyrroline), pyrrolidine derivatives
(e.g., pyrrolidine, N-methylpyrrolidine,
pyrrolidinone, and N-methylpyrrolidone), imidazoline
derivatives, imidazolidine derivatives, pyridine
derivatives (e.g., pyridine, methylpyridine,
ethylpyridine, propylpyridine, butylpyridine, 4-(1-
butylpentyl)pyridine, dimethylpyridine,
trimethylpyridine, triethylpyridine, phenylpyridine,
3-methyl-2-phenylpyridine, 4-tert-butylpyridine,
diphenylpyridine, benzylpyridine, methoxypyridine,
butoxypyridine, dimethoxypyridine, 4-
pyrrolidinopyridine, 2-(l-ethylpropyl)pyridine,
aminopyridine, and dimethylaminopyridine), pyridazine
derivatives, pyrimidine derivatives, pyrazine
derivatives, pyrazoline derivatives, pyrazolidine
derivatives, piperidine derivatives, piperazine
derivatives, morpholine derivatives, indole
derivatives, isoindole derivatives, 1lH-indazole

derivatives, indoline derivatives, quinoline
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derivatives (e.g., quinoline and 3-
quinolinecarbonitrile), isoquinoline derivatives,
cinnoline derivatives, gquinazoline derivatives,
quinoxaline derivatives, phthalazine derivatives,
purine derivatives, pteridine derivatives, carbazole
derivatives, phenanthridine derivatives, acridine
derivatives, phenazine derivatives, 1,10-
phenanthroline derivatives, adenine derivatives,
adenosine derivatives, guanine derivatives, guanosine
derivatives, uracil derivatives, and uridine
derivatives.

[0073]

Examples of nitrogen-containing compounds
having sulfonyl group include 3-pyridinesulfonic acid,
pyridinium p-toluenesulfonate;

examples of nitrogen-containing compounds
having hydroxyl group, nitrogen-containing compounds
having hydroxyphenyl group, and alcoholic nitrogen-
containing compounds include: 2-hydroxypyridine,
aminocresol, 2,4-gquinolinediol, 3-indolemethanol
hydrate, monoethanolamine, diethanolamine,
triethanolamine, N-ethyldiethanolamine, N,N-
diethylethanolamine, triisopropanolamine, 2,2'-
iminodiethanol, 2-aminoethanol, 3-amino-l-propanol,
4-—amino-1l-butanol, 4-(2-hydroxyethyl)morpholine, 2-
(2-hydroxyethyl)pyridine, 1-(2-
hydroxyethyl)piperazine, 1-[2-(2-
hydroxyethoxy)ethyl]piperazine, piperidine ethanol,
1-(2-hydroxyethyl)pyrrolidine, 1-(2-hydroxyethyl)-2-
pyrrolidinone, 3-piperidino-1,2-propanediol, 3-

pyrrolidino-1, 2-propanediol, 8-hydroxyjulolidine, 3-
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quinuclidinol, 3-tropanol, l-methyl-2-pyrrolidine
ethanol, l-aziridine ethanol, N-(2-
hydroxyethyl)phthalimide, and N-(2-
hydroxyethyl)isonicotinamide. Examples of amides
include formamide, N-methylformamide, N, N-
dimethylformamide, acetamide, N-methylacetamide, N,N-
dimethylacetamide, propionamide, benzamide, and 1-
cyclohexylpyrrolidone. Examples of imides include
phthalimide, succinimide, and maleimide. Examples of
carbamates include N-tert-butoxycarbonyl-N,N-
dicyclohexylamine, N-tert-butoxycarbonylbenzimidazole,
and oxazolidinone.

[0074]

Further exemplified are the following nitrogen-—
containing organic compounds represented by the
following general formula (B)-1:

N(X")n(Y)3-n (B)-1

wherein, n=1, 2, or 3;

the side-chains X' may be the same or different,
and can be represented by the following general
formulae (X'l) to (X'3):

[Chemical formula 18]

| Rp300__H__g301 ] X1
i O

—R302— R33! 304 ] (X'2)
[ G

__R305_C_ O_R306 l (XFS)

wherein, the side-chain(s), Y represents a
hydrogen atom, or the same or different linear,

branched, or cyclic alkyl groups having 1 to 20
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carbon atoms, and may include an ether group or

hydroxyl group. Further, X's may be bonded to each

R?OO R302

other to form a ring. Here, , and R*%° are

’

each a linear or branched alkylene group having 1 to

301 304

4 carbon atoms; and R and R are each a hydrogen
atom, or a linear, branched, or cyclic alkyl group
having 1 to 20 carbon atoms, and may include one or
more of hydroxyl group, ether group, ester group, and

lactone ring. R303

is a single bond, or a linear or
branched alkylene group having 1 to 4 carbon atoms;
and R’°® is a linear, branched, or cyclic alkyl group
having 1 to 20 carbon atoms, and may include one or
more of hydroxyl group, ether group, ester group, and
lactone ring.
[0075]

Concrete examples of the compound represented
by the general formula (B)-1 include:

tris(2-methoxymethoxyethyl)amine, tris{2-(2-
methoxyethoxy)ethyl}amine, tris{2-(2-
methoxyethoxymethoxy)ethyl }tamine, tris{2-(1-
methoxyethoxy)ethyl}amine, tris{2-(1-
ethoxyethoxy)ethyl}lamine, tris{2-(1-
ethoxypropoxy)ethyllamine, tris[2-{2-(2-
hydroxyethoxy)ethoxy}lethyl]amine, 4,7,13,16,21,24-
hexaoxa-1,10-diazabicyclo[8.8.8]hexacosane,
4,7,13,18-tetraoxa-1,10-diazabicyclo[8.5.5]eicosane,
1,4,10,13-tetraoxa-7,16-diazabicyclooctadecane, 1-
aza—-1l2-crown-4, l-aza-15-crown-5, l-aza-18-crown-6,
tris(2-formyloxyethyl)amine, tris(2-
acetoxyethyl)amine, tris(2-propionyloxyethyl)amine,

tris(2-butyryloxyethyl)amine, tris(2-
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isobutyryloxyethyl)amine, tris(2-
valeryloxyethyl)amine, tris(2-pivaloyloxyethyl)amine,
N,N-bis(2-acetoxyethyl)-2-(acetoxyacetoxy)ethylamine,
tris(2-methoxycarbonyloxyethyl)amine, tris(2-tert-
butoxycarbonyloxyethyl)amine, tris[2-(2-
oxopropoxy)ethyl]amine, tris[2-
(methoxycarbonylmethyl)oxyethyl]lamine, tris[2-(tert-
butoxycarbonylmethyloxy)ethyl]amine, tris[2-
(cyclohexyloxycarbonylmethyloxy)ethyl]amine, tris(2-
methoxycarbonylethyl)amine, tris(2-
ethoxycarbonylethyl)amine, N,N-bis(2-hydroxyethyl)-2-
(methoxycarbonyl)ethylamine, N,N-bis(2-acetoxyethyl)-
2— (methoxycarbonyl)ethylamine, N,N-bis (2-
hydroxyethyl)-2-(ethoxycarbonyl)ethylamine, N, N-
bis(2-acetoxyethyl)-2-(ethoxycarbonyl)ethylamine,

N, N-bis(2-hydroxyethyl)-2-(2-
methoxyethoxycarbonyl)ethylamine, N,N-bis(2-
acetoxyethyl)-2-(2-methoxyethoxycarbonyl)ethylamine,
N, N-bis(2-hydroxyethyl)-2-(2-
hydroxyethoxycarbonyl)ethylamine, N,N-bis(2-
acetoxyethyl)-2-(2-acetoxyethoxycarbonyl)ethylamine,
N, N-bis(2-hydroxyethyl)-2-

[ (methoxycarbonyl)methoxycarbonyl] -ethylamine, N,N-
bis(2-acetoxyethyl)-2-

[ (methoxycarbonyl)methoxycarbonyl] -ethylamine, N,N-
bis(2-hydroxyethyl)-2-(2-
oxopropoxycarbonyl)ethylamine, N,N-bis(2-
acetoxyethyl)—-2-(2-oxopropoxycarbonyl)ethylamine,

N, N-bis(2-hydroxyethyl)-2-
(tetrahydrofurfuryloxycarbonyl)-ethylamine, N, N-
bis(2-acetoxyethyl)-2-
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undercut of 5 0.5 or less From the above result, it was proven that
adoption of the resist composition of the present invention allowed for
assurance of an expected prebaking temperature dependency and for
obtainment of an Improved cross-sectional profile, particularly a fine pattern
without undercut at a substrate-side boungdary face. of resist, alsq in case of
el AT S oL E B PO e ol o the
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to9@@%@9Lcarbonyl]ethylamine, N, N-bis(2-acetoxyethyl) -
2-[(2-oxotetrahydrofuran-3-yl)oxy—-carbonyl]ethylamine,
N, N-bis(2-hydroxyethyl)-2-(4-
hydroxybutoxycarbonyl)ethylamine, N,N-bis(2-
formyloxyethyl)-2-(4-formyloxybutoxycarbonyl) -
ethylamine, N,N-bis(2-formyloxyethyl)-2-(2-
formyloxyethoxycarbonyl)-ethylamine, N,N-bis(2-
methoxyethyl)-2- (methoxycarbonyl)ethylamine, N-(2-
hydroxyethyl)-bis[2- (methoxycarbonyl)ethyl]amine, N-
(2—acetoxyethyl)-bis[2- (methoxycarbonyl)ethyl]amine,
N- (2-hydroxyethyl)-bis[2-(ethoxycarbonyl)ethyl]amine,
N- (2-acetoxyethyl)-bis[2-(ethoxycarbonyl)ethyl]amine,
N- (3-hydroxy-1l-propyl)-bis[2-
(methoxycarbonyl)ethyl]amine, N-(3-acetoxy-l-propyl)-
bis[2- (methoxycarbonyl)ethyl]amine, N-(2-
methoxyethyl)-bis[2- (methoxycarbonyl)ethyl]amine, N-
butyl-bis[2- (methoxycarbonyl)ethyl]amine, N-butyl-
bis[2-(2-methoxyethoxycarbonyl)ethyl]amine, N-methyl-
bis(2-acetoxyethyl)amine, N-ethyl-bis(2-
acetoxyethyl)amine, N-methyl-bis(2-
pivaloyloxyethyl)amine, N-ethyl-bis[2-
(methoxycarbonyloxy)ethyl]lamine, N-ethyl-bis[2-(tert-
butoxycarbonyloxy)ethyl]amine,
tris (methoxycarbonylmethyl)amine,
tris(ethoxycarbonylmethyl)amine, N-butyl-
bis(methoxycarbonylmethyl)amine, N-hexyl-
bis (methoxycarbonylmethyl)amine, and B-

(diethylamino)-06-valerolactone.

[0076]



[0115] [Example 31 to Example 39] Resist compositions listed in Table 9
were prepared, which Included the amine compound having a carboxyl group
and having no hydrogen atoms covalently bonded to a nitrogen atom as a
basic center of the present invention, and the conventional amine
compounds, and the patterning process of the present invention was
performed fo hnem in the s§m§ manner a ﬁef%reyfe Example 250and B
Examples rough v 3616 con évaluation of resolutions and | pgt?ern
profites thereofy Aztisted i qfaml@mqmtﬁe@rvpm@nlés wetre obtainedwithout
undercut fegether with-excellent rgsolufions.and ling gdge raughness, in all
Examples [Ollg [Table 9 Composmon (weight part) Ex. 31 Ex. 32 Ex. 33
Ex!54EX $B'EX B6'Ex237 Ek. 38 Ex.

R N—X (B)-2

wherein, X' is described above; and R’ is a
linear or branched alkylene group having 2 to 20
carbon atoms, and may include one or more of carbonyl
group, ether group, ester group, and sulfide.

[0077]

Examples of compounds represented by the
general formula (B)-2 include: 1-[2-
(methoxymethoxy)ethyl]pyrrolidine, 1-[2-
(methoxymethoxy)ethyl]piperidine, 4-[2-
(methoxymethoxy)ethyl]morpholine, 1-[2-[(2-
methoxyethoxy)methoxylethyl]lpyrrolidine, 1-[2-[(2-
methoxyethoxy)methoxylethyl]lpiperidine, 4-[2-[(2-
methoxyethoxy)methoxylethyl]morpholine, 2-(1-
pyrrolidinyl)ethyl acetate, 2-piperidinoethyl acetate,
2-morpholinoethyl acetate, 2-(l-pyrrolidinyl)ethyl
formate, 2-piperidinoethyl propionate, 2-
morpholinoethyl acetoxyacetate, 2-(1-
pyrrolidinyl)ethyl methoxyacetate, 4-[2-
(methoxycarbonyloxy)ethyl]morpholine, 1-[2-(t-
butoxycarbonyloxy)ethyl]piperidine, 4-[2-(2-
methoxyethoxycarbonyloxy)ethyl]lmorpholine, methyl 3-
(l1-pyrrolidinyl)propionate, methyl 3-
piperidinopropionate, methyl 3-morpholinopropionate,

methyl 3-(thiomorpholino)propionate, methyl 2-methyl-
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3-(l-pyrrolidinyl)propionate, ethyl 3-
morpholinopropionate, methoxycarbonylmethyl 3-
piperidinopropionate, 2-hydroxyethyl 3-(1-
pyrrolidinyl)propionate, 2-acetoxyethyl 3-
morpholinopropionate, 2-oxotetrahydrofuran-3-yl 3-(1-
pyrrolidinyl)propionate, tetrahydrofurfuryl 3-
morpholinopropionate, glycidyl 3-piperidinopropionate,
2-methoxyethyl 3-morpholinopropionate, 2-(2-
methoxyethoxy)ethyl 3-(l-pyrrolidinyl)propionate,
butyl 3-morpholinopropionate, cyclohexyl 3-
piperidinopropionate, O-(l-pyrrolidinyl)methyl-y-
butyrolactone, P-piperidino-y-butyrolactone, PB-
morpholino-6-valerolactone, methyl 1-
pyrrolidinylacetate, methyl piperidinoacetate, methyl
morpholinoacetate, methyl thiomorpholinoacetate,
ethyl l-pyrrolidinylacetate, 2-methoxyethyl
morpholinoacetate, 2-morpholinoethyl 2-methoxyacetate,
2-morpholinocethyl 2-(2-methoxyethoxy)acetate, 2-
morpholinoethyl 2-[2-(2-methoxyethoxy)ethoxylacetate,
2-morpholinocethyl hexanoate, 2-morpholinoethyl
octanoate, 2-morpholinoethyl decanoate, 2-
morpholinoethyl laurate, 2-morpholinoethyl myristate,
2-morpholinoethyl palmitate, and 2-morpholinoethyl
stearate.

[0078]

Further exemplified are the following nitrogen-
containing organic compounds each containing cyano
group (s) represented by the following general
formulae (B)-3 through (B)-6:

[Chemical formula 20]



222222Cross -linking agent 1 8.28.28.28.28.28.28.28.28.2
Quencher-20.10.10.10.10.10.10.10.1

(X' i—N-(Rg'OS-CN) (®)-3

R307 N_R308 -ON (B)-4

n

0
11
(X'+N{R308'C-O-R309—CN) B
3n

O
R307 N=R 208 e =R 309 oy (B)-6

\/

. 7
wherein, X', R3Y

, and n are described above;
and R’%® and R’ are the same or different linear or
branched alkylene groups having 1 to 4 carbon atoms.
[0079]

Concrete examples of the nitrogen containing
organic compounds represented by the general formula
(B)-3 through (B)-6 including a cyano group include
3-(diethylamino)propiononitrile, N,N-bis(2-
hydroxyethyl)-3-aminopropiononitrile, N,N-bis(2-
acetoxyethyl)-3-aminopropiononitrile, N,N-bis(2-
formyloxyethyl)-3-aminopropiononitrile, N,N-bis(2-
methoxyethyl)-3-aminopropiononitrile, N,N-bis[2-
(methoxymethoxy)ethyl]-3-aminopropiononitrile, methyl
N-(2-cyanoethyl) -N-(2-methoxyethyl)-3-aminopropionate,
methyl N-(2-cyanoethyl)-N-(2-hydroxyethyl)-3-

aminopropionate, methyl N-(2-acetoxyethyl)-N-(2-
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cyanoethyl)-3-aminopropionate, N-(2-cyanoethyl)-N-
ethyl-3-aminopropiononitrile, N-(2-cyanoethyl)-N-(2-
hydroxyethyl)-3-aminopropiononitrile, N-(2-
acetoxyethyl)-N-(2-cyanoethyl)-3-aminopropiononitrile,
N-(2-cyanoethyl) -N-(2-formyloxyethyl)-3-
aminopropiononitrile, N-(2-cyanoethyl)-N-(2-
methoxyethyl)-3-aminopropiononitrile, N-(2-
cyanoethyl)-N-[2- (methoxymethoxy)ethyl]-3-
aminopropiononitrile, N-(2-cyanoethyl)-N-(3-hydroxy-
l-propyl)-3-aminopropiononitrile, N-(3-acetoxy-1-
propyl) -N-(2-cyanoethyl)-3-aminopropiononitrile, N-
(2-cyanoethyl)-N-(3-formyloxy—-1l-propyl)-3-
aminopropiononitrile, N-(2-cyanoethyl)-N-
tetrahydrofurfuryl-3-aminopropiononitrile, N,N-bis(2-
cyanoethyl)-3-aminopropiononitrile,
diethylaminoacetonitrile, N,N-bis(2-
hydroxyethyl)aminoacetonitrile, N,N-bis(2-
acetoxyethyl)aminoacetonitrile, N,N-bis(2-
formyloxyethyl)aminoacetonitrile, N,N-bis(2-
methoxyethyl)aminoacetonitrile, N,N-bis[2-
(methoxymethoxy)ethyl]aminoacetonitrile, methyl N-
cyanomethyl-N—-(2-methoxyethyl)-3-aminopropionate,
methyl N-cyanomethyl-N-(2-hydroxyethyl)-3-
aminopropionate, methyl N-(2-acetoxyethyl)-N-
cyanomethyl-3—-aminopropionate, N-cyanomethyl-N-(2-
hydroxyethyl)aminoacetonitrile, N-(2-acetoxyethyl)-N-
(cyanomethyl)aminoacetonitrile, N-cyanomethyl-N-(2-
formyloxyethyl)aminoacetonitrile, N-cyanomethyl-N-(2-
methoxyethyl)aminoacetonitrile, N-cyanomethyl-N-[2-
(methoxymethoxy)ethyl]aminoacetonitrile, N-

(cyanomethyl) -N—-(3-hydroxy—-l-propyl)aminoacetonitrile,
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N-(3-acetoxy-l-propyl) -N-
(cyanomethyl)aminoacetonitrile, N-cyanomethyl-N-(3-
formyloxy-l-propyl)aminoacetonitrile, N,N-
bis(cyanomethyl)aminocacetonitrile, l-pyrrolidine
propiononitrile, l-piperidine propiononitrile, 4-
morpholine propiononitrile, l-pyrrolidine
acetonitrile, l-piperidine acetonitrile, 4-morpholine
acetonitrile, cyanomethyl 3-diethylaminopropionate,
cyanomethyl N,N-bis(2-hydroxyethyl)-3-aminopropionate,
cyanomethyl N,N-bis(2-acetoxyethyl)-3-aminopropionate,
cyanomethyl N,N-bis(2-formyloxyethyl)-3-
aminopropionate, cyanomethyl N,N-bis(2-methoxyethyl) -
3—-aminopropionate, cyanomethyl N,N-bis[2-
(methoxymethoxy)ethyl]-3-aminopropionate, 2-
cyanoethyl 3-diethylaminopropionate, 2-cyanoethyl
N,N-bis(2-hydroxyethyl)-3-aminopropionate, 2-
cyanoethyl N,N-bis(2-acetoxyethyl)-3-aminopropionate,
2-cyanoethyl N,N-bis(2-formyloxyethyl)-3-
aminopropionate, 2-cyanoethyl N,N-bis(2-
methoxyethyl)-3-aminopropionate, 2-cyanoethyl N,N-
bis[2- (methoxymethoxy)ethyl]-3-aminopropionate,
cyanomethyl l-pyrrolidine propionate, cyanomethyl 1-
piperidine propionate, cyanomethyl 4-morpholine
propionate, 2-cyanoethyl 1l-pyrrolidine propionate, 2-
cyanoethyl l-piperidine propionate, and 2-cyanoethyl
4-morpholine propionate.
[0080]

Further exemplified are nitrogen-containing
organic compounds having an imidazole structure and a
polar functional group, represented by the following

general formula (B)-7:

° 76



Surfactant A 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 Solvent A 470 470
470 470470 470 470 470 470 Solvent B 800 800 800

[Chemical formula 21]

R311

- ( B)-7

wherein R

is a linear, branched, or cyclic
alkyl group having 2 to 20 carbon atoms and having
one or more polar functional groups, which is each a
hydroxyl group, carbonyl group, ester group, ether
group, sulfide group, carbonate group, cyano group,

or acetal group; and

R3ll R312

’ , and R’*® are each a hydrogen atom, or
a linear, branched, or cyclic alkyl group, aryl group,
or aralkyl group having 1 to 10 carbon atoms.
[0081]

Further exemplified are nitrogen-containing
organic compounds having a benzimidazole structure
and a polar functional group, as represented by the

following general formula (B)-8:

[Chemical formula 22]

(B)-8

wherein R

is a hydrogen atom, or a linear,

branched, or cyclic alkyl group, aryl group, or

aralkyl group having 1 to 10 carbon atoms; and
R’!® is a linear, branched, or cyclic alkyl

group having 1 to 20 carbon atoms and having one or
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more polar functional groups, which is each an ester
group, acetal group, or cyano group, wherein the
alkyl group may additionally include one or more
hydroxyl groups, carbonyl groups, ether groups,
sulfide groups, or carbonate groups.

[0082]

Further exemplified are nitrogen-containing
heterocyclic compounds having a polar functional
group(s), as represented by the following general
formulae (B)-9 and (B)-10:

[Chemical formula 23]

R3L9 R318
||
R3207°N 7 N R3LT B)-2
]_;'{316
JB,\_ff‘
N
R TN (B)-10
I'{ne

wherein A is a nitrogen atom, or EC—R”2;

B is a nitrogen atom, or =C-R*?3;

R’'® is a linear, branched, or cyclic alkyl
group having 2 to 20 carbon atoms and having one or
more polar functional groups, which is each a
hydroxyl group, carbonyl group, ester group, ether
group, sulfide group, carbonate group, cyano group,
or acetal group;

R“j, R“g, R“g, and R*?*" are each a hydrogen atom,
or a linear, branched, or cyclic alkyl group or aryl
group having 1 to 10 carbon atoms; or R’ and R’'E,

R’ and R3?° may be bonded to each other to form a
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benzene ring, naphthalene ring, or pyridine ring;

R*?! is a hydrogen atom, or a linear, branched,
or cyclic alkyl group or aryl group having 1 to 10
carbon atoms;

R’?? and R’?® are each a hydrogen atom, or a
linear, branched, or cyclic alkyl group or aryl group
having 1 to 10 carbon atoms; and

R*?! and R may be bonded to each other to form
a benzene ring or naphthalene ring;

wherein the symbol "=" does not represent a
triple bond, and simply represents three bonding
orbitals, which are those bonds to adjoining N and B
here.

[0083]

Further exemplified are nitrogen-containing
organic compounds having an aromatic carboxylic acid
ester structure, as represented by the following
general formulae (B)-11 through (B)-14:

[Chemical formula 24]



Good 4 0.50rless Ex. 37 0.07 Good 3 0.50rless Ex. 38 0.07 Good 4 0.50rless
Ex. 39 0.07 Good 3 0.50rless [0118] [Reference Example 40 to Reference
Example 48] As reference examples, resist compositions listed in Table
11 were prepared, which included the amine compound having a carboxyl
group and having no hydrogen atoms covalently bonded to a nitrogen atom
as.abasjc center, angd the:patterning process was performed for them in the
sar%e\[ﬁ%ﬁﬁa\r /sfzér%i\nénr%ce Example 25 and Examples 26 through 30 to
conduitt evaluatipn of fésolutionsgand pattern profiles thereof. Results thereof
are listed in Tablg_12*¥xcellent results were obtained here also, similarly to
the above.

R3 24

TO\/\N/\/O R
O

O B-12

R3 25

R% O~
\Ig’ ﬁi:::;l328 (B)-13

R329
R324

NS o

o) X'=Y'

wherein R%?%*

is an aryl group having 6 to 20
carbon atoms or a heteroaromatic group having 4 to 20
carbon atoms, wherein one, some, or all of hydrogen
atoms of the group may be each substituted by a
halogen atom, a linear, branched, or cyclic alkyl
group having 1 to 20 carbon atoms, an aryl group
having 6 to 20 carbon atoms, an aralkyl group having
7 to 20 carbon atoms, an alkoxy group having 1 to 10
carbon atoms, an acyloxy group having 1 to 10 carbon
atoms, or an alkylthio group having 1 to 10 carbon
atoms;

R32° is CO,R*?%%, OR**7, or a cyano group;

R’?® is an alkyl group having 1 to 10 carbon
atoms, wherein one or some of methylene groups
thereof may be each substituted by an oxygen atom;

R*?7 is an alkyl group or acyl group having 1 to

10 carbon atoms, wherein one or some of methylene
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[0119] [Table 11] Composition (weight part) cx (1) X 0 124 Frada cx (1) X cl
124 Fr-1 da cx C) x cx] 124 cra xic cx C) x an 124 cra xic cd (1) X 124 Fr-1

dacx C) xco 124 craxic cx C) x co 124 craxic cd (1) X Ed 124 Fr-1 da cx

(1) X CO 124 Fr-1 da polymer-2 80 80

groups thereof may be each substituted by an oxygen
atom;

R*?® is a single bond, methylene group, ethylene
group, sulfur atom, or -O(CH;CH,0),- group, where n=0,
1, 2, 3, or 4;

R’?° is a hydrogen atom, methyl group, ethyl
group, or phenyl group;

X'' is a nitrogen atom or CR>??;

Y' is a nitrogen atom or CR*’%;

Z is a nitrogen atom or CR*??%;

0 1
R33 R33

’ , and R’’? are each independently a
hydrogen atom, methyl group, or phenyl group, or

R’ and R¥!', or R®**' and R**? may be bonded to
each other to form an aromatic ring having 6 to 20
carbon atoms or a heterocaromatic ring having 2 to 20
carbon atoms.
[0084]

Further exemplified are nitrogen-containing
organic compounds having a 7-oxanorbornane-2-
carboxylic acid ester structure, as represented by

the following general formula (B)-15:

[Chemical formula 25]

334
R

O\I/\N (B)-15

O R3PS

wherein R*%3

is a hydrogen atom, or a linear,
branched, or cyclic alkyl group having 1 to 10 carbon
atoms;
334 335 .
R and R are each independently an alkyl

group having 1 to 20 carbon atoms, an aryl group
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having 6 to 20 carbon atoms, or an aralkyl group
having 7 to 20 carbon atoms, wherein some of hydrogen
atoms of the group may be each substituted by a
halogen atom, and wherein the group may have one or
more polar functional groups such as an ether,
carbonyl, ester, alcohol, sulfide, nitrile, amine,
imine, amide, or the like; and

R*3** and R’®° may be bonded to each other to form
a hetero ring or heteroaromatic ring having 2 to 20
carbon atoms.

[0085]

Further, it is also possible to utilize amine
oxide compounds, which are oxides of the above
described amine compounds, respectively. Note that
application of amine oxides as basic compounds is
disclosed in Japanese Patent Application Laid-open
(kokai) No. 2008-102383. Among them, amine compounds
represented by the following general formula (4) and
amine oxide compounds, which are oxides thereof, can
be desirably used combinedly with the above described
amine compounds or amine oxide compounds having a
carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center:

[Chemical formula 26]
Rq N R~

(4)
Rg
wherein Ry, Rg, and Ry are each a hydrogen atom,
a linear, branched, or cyclic alkyl group having 1 to

20 carbon atoms, an aryl group having 6 to 20 carbon
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2 2 Crosslinking agent 1 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 Quencher-5 0.2 -
0.1-0.1- Quencher-6 0.2

atoms, an aralkyl group having 7 to 20 carbon atoms,
a hydroxyalkyl group having 2 to 10 carbon atoms, an
alkoxyalkyl group having 2 to 10 carbon atoms, an
acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthio-alkyl group having 1 to 10 carbon atoms;
and

two of Ry, Rg, and Ry may be bonded to form a
ring structure or an aromatic ring.

[0086]

The blending amount of the component (C) is
preferably 0.01 to 2 parts (weight parts; and so
forth), particularly 0.01 to 1 part relative to 100
parts of the base resin as the component (A).
Excessively small amounts fail to exhibit blending
effects, and excessively large amounts occasionally
lead to excessively deteriorated sensitivities.

To desirably achieve the effect of the present
invention, it is preferable to blend the component
(C) at a blending ratio (weight/weight) in a range of
100:0 to 20:80 between (i) the above described amine
compounds or amine oxide compounds having a carboxyl
group and having no hydrogen atoms covalently bonded
to a nitrogen atom as a basic center, and (ii) the
other amine compounds or amine oxide compounds.
Further, to achieve a higher level of obtainment of a
stable resist pattern with a higher precision even
under fluctuations such as in standing periods of
time until exposure after formation of resist films,
and in conditions of heating before exposure
(prebaking), the amine compounds or amine oxide

compounds having a carboxyl group and having no
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hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, are to be preferably added in
amounts of 40 weight% or more of the total basic
compounds.

[0087]

To improve a coatability of the resist
composition of the present invention, it is possible
to add thereto a conventional surfactant (D), as an
optional component in addition to the above
enumerated components. Note that the optional
component may be added in an ordinary amount within a
range, which does not obstruct the effect of the
present invention.

Examples of surfactants include, without
particular limitation,

polyoxyethylene alkyl ethers such as
polyoxyethylene lauryl ether, polyoxyethylene stearyl
ether, polyoxyethylene cetyl ether, and
polyoxyethylene olein ether;

polyoxyethylene alkyl alyl ethers such as
polyoxyethylene octyl phenol ether, and
polyoxyethylene nonyl phenol ether;

polyoxyethylene polyoxypropylene block
copolymers;

sorbitan fatty acid esters such as sorbitan
monolaurate, sorbitan monopalmitate, and sorbitan
monostearate;

nonionic surfactants of polyoxyethylene
sorbitan fatty acid ester, such as polyoxyethylene
sorbitan monolaurate, polyoxyethylene sorbitan

monopalmitate, polyoxyethylene sorbitan monostearate,
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- 0.1 Quencher-11 - 0.1 0.1 0.1 - Surfactant A 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 Solvent A 470 470

polyoxyethylene sorbitan trioleate, and
polyoxyethylene sorbitan tristearate;

fluorinated surfactants such as F TOP EF301,
EF303, EF352 (produced by JEMCO Inc.), MEGAFAC F171,
F172, F173, R08, R30, R90, R94 (produced by Dai-
Nippon Ink & Chemicals, Inc.), Fluorad FC-430, FC-431,
FC-4430, FC-4432 (produced by Sumitomo 3M Co., Ltd.),
ASAHIGUARD AG710, SURFLON S-381, S-382, S-386, SC1l01,
SC102, SCl103, sC104, SCl05, sCl1l06, SURFINOL E1004,
KH-10, KH-20, KH-30, KH-40 (produced by Asahi Glass
Co.,);

organosiloxane polymers KP341l, X-70-092, X-70-
093 (produced by Shin-Etsu Chemical Co., Ltd.); and

acrylic or methacrylic POLYFLOW No. 75, No. 95
(produced by Kyoeisha Yushi Kagaku Kogyo Co., Ltd.);
and

those surfactants are also preferably used,
which are partially fluorinated oxetane ring-opening
polymers having the following structure:
[0088]

[Chemical formula 27]
Rf

!
ERias ant

(surf-1)
wherein R, Rf, A, B, C, m, and n are applied to
the formula (surf-1) only, irrespectively of the
above descriptions unrelated to surfactants. R
represents an aliphatic group having valence of 2 to

4 and having 2 to 5 carbon atoms, and concrete
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470 470470470 470 470 470 Solvent B 800 800 800 800 800 800 800 800
800 [0120] [Table 12] Resolution (gm) Cross- sectional profile (undercut)
Line edge roughness (nm)

examples thereof include: 1,4-butylene, 1,2-propylene,
2,2-dimethyl-1,3-propylene, 1,5-pentylene as divalent
ones; and those represented by the following formulae,
as trivalent and tetravalent ones:

[0089]

[Chemical formula 28]

A Yt

whereln broken llnes represent bonding hands,
and the structures are partial ones derived from
glycerol, trimethylolethane, trimethylolpropane, and
pentaerythritol, respectively.

To be preferably used among them are 1,4-
butylene, and 2,2-dimethyl-1,3-propylene. Rf is a
trifluoromethyl group or pentafluoroethyl group, and
the trifluoromethyl group is preferable. m is an
integer of 0 to 3, n is an integer of 1 to 4, and the
sum of n and m indicates a valence of R and is an
integer of 2 to 4. A is 1, B represents an integer
of 2 to 25, and C represents an integer of 0 to 10.
Preferably, B represents an integer of 4 to 20, and C
represents an integer of 0 to 1. Further,
constitutional units in the above structures do not
define the order of them, and may be bonded in a
block or random manner. Production of surfactants
based on partially fluorinated oxetane ring-opening
polymers, is detailed in U.S. Patent No. 5,650,483.
Desirable among them are, FC-4430, SURFLON S-381,
SURFINOL E1004, KH-20, KH-30, and the oxetane ring-

opening polymers represented by the structural
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Prebaking temperature dependency (nm/C) Ref. Ex. 40 0.07 Good 4
0.50rless Ref. Ex. 41 0.07 Good 3 0.50rless Ref. Ex. 42 0.07 Good 4
0.50rless Ref. Ex. 43 0.07 Good 4

formula. These can be used solely, or mixedly in two
or more kinds.

The addition amount of the surfactant in the
chemically amplified resist composition of the
present invention, is 2 parts or less, and preferably
1 part or less, relative to 100 parts of the Dbase
resin (A) in the resist composition.

[0090]

The formation of a resist film onto a
processing substrate by using the resist composition
of the present invention, is carried out through a
step of coating the resist composition onto the
processing substrate, and a subsequent prebaking step,
and these steps can be conducted by known methods,
respectively, to form resist films having thicknesses
of 10 to 2,000nm depending on purposes.

Although some methods are known as the coating
step in addition to spin coating, the spin coating is
most desirable in order to obtain a uniform film
thickness in case of forming resist films having
thicknesses of about 150nm, or thinner.

[0091]

When the processing substrate is a
semiconductor wafer, coating conditions upon spin
coating are required to be adjusted such as depending
on the size of the wafer, a targeted film thickness,
composition of the resist composition, and the like.
In case of obtaining a resist film thickness of about
100nm by adopting an 8-inch wafer (diameter of 200mm),
the resist composition is to be cast onto the wafer,

followed by rotation thereof at a revolution speed of
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4,000 to 5,000rpm for 40 seconds, thereby enabling
obtainment of a resist film higher in uniformity.
Here, the usage amount of a solvent to be used upon
preparation of the resist composition is 1,400 to
1,600 parts relative to 100 parts of the base resin.

Further, the resist film obtained in the above
manner is subjected to prebaking, so as to remove an
excessive solvent remaining in the film. The
conditions of prebaking are typically 80 to 130°C for
1 to 10 minutes, more desirably at 90 to 110°C for 3
to 5 minutes, upon conduction on a hot plate.

[0092]

When the processing substrate is a photomask
blank, coating conditions are also required to be
adjusted such as depending on the size of the blank,
a targeted film thickness, composition of the resist
composition, and the like. 1In case of obtaining a
resist film thickness of about 100nm on a rectangular
blank of 15.2cmX15.2cm, the resist composition is to
be cast onto the blank, followed by rotation thereof
at a revolution speed of 1,500 to 3,000rpm for 2
seconds and a subsequent rotation at 800rpm or less
for 30 seconds, thereby enabling obtainment of a film
higher in uniformity. Here, the usage amount of a
solvent to be used upon preparation of the resist
composition is 2,000 to 2,700 parts relative to 100
parts of the base resin.

[0093]

Further, the resist film obtained in the above

manner is subjected to prebaking, so as to remove an

excessive solvent remaining in the film. The
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Ref. Ex. 48 0.07 Good 3 0.50rless [0121] [Example 26, and Example 49 to
Example 51] Resist compositions listed in Table 13 were each prepared
based on Example 26 in a manner to vary an amount of Quencher-2:
p-diethylaminobenzoic acid, i.e., the amine compound having a carboxyl
group and having no hydrogen atoms covalently bonded to a nitrogen atom
as a basic center of the grese,nt invention, and the patterning Erocg,ess of the

preéseit invention Wad persrmad férthiem i tha samé harher 45 Refétence
Exampte 28 andhkExampleso2é thioadh 301te conduct evaluation dgfor 8

resolutions, patternsprafiles, edgedoughpgass,and electrgn beam sensitivity
thereof. Results thereof are listed in Table 14. [0122] [Table 13]CComposition
(weight paltj Ex. 2BE5¢ 49 ER B0 EXT 51 polyifiers Bogo for the

above obtained resist film, for formation of an
intended pattern. As an exposure method in case of
working a semiconductor, there is held up a mask for
forming the intended pattern above the resist film,
followed by irradiation thereonto of high energy
radiation such as deep ultraviolet rays, excimer
laser, X-rays, or the like, or irradiation of
electron beam, at an exposure value of 1 to 1OOMC/cm%
preferably 10 to 1OOMC/cm?. In addition to the
typical exposure method, it is also possible to adopt
an immersion method for exposure in a manner to
achieve liquid immersion between a projection lens
and a resist as required.

[0094]

Further, in case of working a photomask blank,
this is not to produce identical items, so that
pattern exposure is typically conducted by beam
exposure. Although the high energy radiation to be
used is typically an electron beam, those high energy
radiations are also usable, which include beams from
the above-described and other light sources.

[0095]

To conduct a chemical amplification reaction by
diffusing acids typically after exposure, there is
conducted post-exposure bake (PEB) at 60 to 150°C for
4 to 20 minutes, and preferably at 80 to 140°C for 8

to 12 minutes, on a hot plate, for example. There is
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then formed an intended pattern on the substrate by
development in a usual manner such as a dipping,
puddling, spraying method, or the like for 0.1 to 3
minutes, and preferably 0.5 to 2 minutes, by adopting
0.1 to 5 weight%, preferably 2 to 3 weight% of an
aqueous alkaline developer such as
tetramethylammonium hydroxide (TMAH). It is also
possible to conduct a further heat treatment after
development to thereby conduct a pattern size
adjustment (i.e., thermal flow), as required. Note
that the resist composition of the present invention
is most suitable for fine patterning by deep
ultraviolet rays or excimer laser at 250 to 120nm,
ultra-short ultraviolet, X-rays, and electron beams,
among high energy radiations.

[0096]

A Substrate to be processed of lithography, to
which the resist patterning process of the present
invention is to be applied, may be any substrates
insofar as subjected to utilization of lithography
based on photoresists, such as a semiconductor wafer,
an intermediate substrate of semiconductor production,
a photomask substrate, and the like, and the effect
of the present invention can be advantageously
obtained in case of a substrate having a film of
metal compound thereon formed by a method such as
sputtering. Among the above, the effect of the
present invention is particularly useful in a
photomask blank having an outermost surface carrying
thereon a chromium compound film formed as a light-

shielding film or etching mask film, because it is
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[Table 14] Resolution (gm) Cross- sectional profile (undercut) Line edge
roughness (nm) Electron beam sensitivity (gC/cm2) Ex. 26 0.07 Good 4 10

difficult to control a profile of a resist pattern
near its boundary face on a chromium compound of a
chromium compound film. Examples of chromium
compounds as materials at outermost surfaces of
substrates to which the present invention is
desirably applied, include metal chromium, chromium
oxide, chromium nitride, chromium carbide, chromium
oxide nitride, chromium oxide carbide, chromium
nitride carbide, chromium oxide nitride carbide, and
the like.

[Example]

[0097]

The present invention will be concretely
explained by describing Examples, Reference Examples
and Comparative Examples, concerning the resist
composition including the amine compound or amine
oxide compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, without limited to the Examples.
[0098]

Shown below are structural formulae of base
resins (Polymers 1 and 2) and acid generators (PAG-1,
2) as constituent materials of resist compositions,
used in the present invention. In the following
Examples, Mw and Mn represent values determined
relative to polystyrene standards, as measured by gel
permeation chromatography (GPC).

[0099]

[Chemical formula 29]



Ex. 49 0.06 Good 3 14 Ex. 50 0.05 Good 2 23 Ex. 51 0.045 Good 1 36
[0124] Although increase of p-diethylaminobenzoic acid decreased
electron beam sensitivity, resolution and edge roughness were remarkably
improved. Since higher sensitivities are more excellent in view of throughput
of mask production, it is understood that a material composition can be
optimized based ona relationship among throughput, resolution, and edge

ro [Re le 52 toifRefierence Example 57]
0.72 0.10 18
OH
Polymer 2
069 0.16 0.15 Mw 4.200
Mw/Mn 1.59
OH
; \:§>< PAG-1

Y5
= s
T

Mw 14.000
Mw/Mn 1.70

5,0]

O
O=U)=O

]
O

Solvent (A): propylene glycol methyl ether
acetate (PGMEA)

Solvent (B): ethyl lactate (EL)

[0100]

Further, the following compounds are amine
compounds or amine oxide compounds having a carboxyl
group and having no hydrogen atoms covalently bonded
to a nitrogen atom as a basic center, and other
inapplicable basic compounds (Quenchers), used in
Examples, Reference Examples, and Comparative
Examples, respectively.

Quencher-1: m-dimethylaminobenzoic acid

Quencher-2: p-diethylaminobenzoic acid

Quencher-3: p-dibutylaminobenzoic acid

Quencher-4: p-dihexylaminobenzoic acid

° 92



As reference examples, resist compositions listed in Table 15 were prepared,
which included the amine compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom as a basic center, and
the patterning process was performed for them in the same manner as
Reference Example 25 and Examples 26 through 30 to conduct evaluation of
resolutions and pattern prafiles, thereof. Results thereof are listed in Table 16.
In all Refe élnec%gl?fafrﬁ%l'%g é)%ééll(gnjt%%%t%e%r? protilés v%are obtained, together
withyekecelemeresolutiohs mreliedgeciclighness. Further, Reference Example
52 was obtained as.a wesult of adepting an.oxide of the, amine used in 4
Reference Example 1, and the prebaking temperature dependency thereof

(nm/C) waSfiproved. it wasRERGed thab bRIIAH8N Of fe dmine caused the
oxide to b@searcebrevapgratedifrometheaesist fitha.-{0126] [Table 15]

Composition (weioh par) Ref 5y, 52 Rel Fx, 53 Bel P, & Ref. Ex. 55
Ref. Ex. 56 Ref. Ex. 57 polymer-2 80 80 80 80 80 80 PAG-1
Quencher-10: tris(2-
(methoxymethoxy)ethyl)amine*
Quencher-11: oxide of tris(2-
(methoxymethoxy)ethyl)amine*
Quencher-12: tetrabutylammonium acetate*
Quencher-13: 2-(4-morpholinyl)ethyl octanocate*
Quencher-14: 2-(lH-benzoimidazole-1-yl)ethyl

benzoate*

Quencher-15: oxide of m-dimethylaminobenzoic

acid

Quencher-16: oxide of p-diethylaminobenzoic
acid

Quencher-17: oxide of p-dibutylaminobenzoic
acid

Quencher-18: oxide of p-dihexylaminobenzoic
acid

*basic compound other than: "amine compound
having a carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center"; and "oxide of the amine compound"

Surfactant A: KH-20 (produced by Asahi Glass
Co.,)

Surfactant B: PF-636 (produced by Omnova
Solutions Inc.)

Crosslinking agent 1:
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888888PAG-2222222Crosslinking agent18.28.28.28.28.28.2
Quencher -15 0.2

tetramethoxymethylglycoluril

[0101]

[Reference Example 1, Examples 2 to 6, and
Comparative Examples 1 to 3]

Resist compositions listed in Table 1 were
dissolved in the listed solvents, respectively, and
the obtained resist compositions were each filtered
by a filter of 0.04um size made of nylon resin,
followed by spin coating of each resist solution at a
revolution speed of 2,500rpm onto a mask blank of
152mm square having an outermost surface made of
chromium oxide nitride, into a coated thickness of
150nm. Next, each mask blank was baked for 10
minutes by a hot plate at 90°C. Measurement of a
thickness of each obtained resist film was conducted
by an optical measurement device NanoSpec
(manufactured by Nanometrics Incorporated). The
measurement was conducted at 81 in-plane points of an
applicable blank substrate except for an outer
peripheral region from an outer edge to an inner
extent at a distance of 10mm therefrom, so as to
calculate an averaged film thickness and a film
thickness range.

[0102]



Quencher -16 0.2 0.2 0.2 Quencher -17 0.2 Quencher-18 0.2

[Table 1]
Compo-— Com.
sition Eif' Ex Ex Ex Ex Ex ;Zm' gzm. Ex.
(weight ) 2 3 4 5 6 ) ) 3

1 1 2

part)
polymer—-1 | 80 80 80 80 80 80 80 80 80
PAG-1 6 6 6 6 6 6 6 6 6
PAG-2 2 2 2 2 2 2 2 2 2
Quencher- 0.2 3 3 3 3 3 3
1
guemher_ - 0.2 - - 0.1 0.1 - - -
Quencher- a a 0.2 a B 0.1 a a B
3
Quencher— | 3 3 0.2 0.1 3 3 3 3
4
Quencher— | a B a B B 0.2 a B
9
Q?encher— 3 3 3 3 3 3 3 0.2
9 —
Quencher- a a B a B B a a
11 0.2
Surfactan
£ A 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Solvent A | 470 470 470 470 470 470 470 470 470
Solvent B|1,100|1,100 (1,100 (1,100 {1,100 |1,100 |1,100 |1,100 |1,100

[0103]

beam exposure apparatus
50keV manufactured by NuFLARE Technology,

followed by conduction of baking

baking)

Further,

exposure was conducted by an electron

(PEB:

Inc.),

(EBM5000 Acceleration Voltage

post—exposure

development by aqueous solution of 2.38%

tetramethylammonium hydroxide,

obtainment of positive patterns

o

95

thereby allowing for

at 110°C for 10 minutes and subsequent

(Reference Example 1,




Quencher -10 0.2 Quencher -11 0.2 Surfactant A 0.07 0.07 0.07 0.07
0.07 0.07

Examples 2 to 6, and Comparative Examples 1 to 3).
[0104]

The obtained resist patterns were evaluated in
the following manner. Assuming that an exposure
value for resolving top and bottom of a 200nm line-
and-space pattern at a resolution of 1:1 was an
optimum exposure value (sensitivity: Eop), a minimum
line width of the line-and-space pattern found to be
separated at this exposure value was defined to be a
resolution of the applicable evaluated resist.
Further, the profile of each resolved resist pattern
was observed at a cross—-section of the resist by a
scanning electron microscope, particularly in terms
of presence or absence of footing at a substrate-side
boundary face of resist.

For line edge roughness, 30 was calculated by
measuring 50 points over 5S5um in a longitudinal
direction of a 100nm line pattern (S-8840
manufactured by Hitachi, Ltd.). Smaller values
represent better performances. For prebaking
temperature dependency, there was measured a pattern
dimension change when the prebaking temperature was
raised by 10°C. Further, there was calculated a
pattern dimension change amount per 1°C.

[0105]

Shown in Table 2 are evaluation results of
resolution, pattern cross-sectional profile, line
edge roughness, and prebaking temperature dependency.
Although footing was not overcome in case of p-
aminobenzoic acid having a hydrogen atom covalently

bonded to a nitrogen atom as a basic center
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Solvent A 470 470 470 470 470 470 Solvent B 800 800 800 800 800 800
[0127] [Table 16] Resolution (gm) Cross- sectional profile (undercut) Line
edge roughness (nm) Prebaking temperature dependency (nm/C) Ref .Ex. 52
0.07

(Comparative Example 1), 2-quinolinecarboxylic acid
having a nitrogen atom included in an aromatic ring
(Comparative Example 2), and an oxide of tris(2-
(methoxymethoxy)ethyl) amine containing no carboxyl
groups (Comparative Example 3), excellent pattern
profiles without footing were obtained in Reference
Example 1 and Examples 2 through 6. Although
Reference Example 1 exhibited a larger prebaking
temperature dependency, its resolution, cross-
sectional profile, and line edge roughness were

within allowable ranges, respectively.

[0106]
[Table 2]
Cross-— Line edge |[Prebaking
Resolution sectional roughness temperature
(um) profile (nm) dependency
(footing) (nm/°C)
Ref.
Ex. 0.07 Good 4 3
1
Ex.
2 0.07 Good 4 0.5 or less
Ex.
3 0.07 Good 4 0.5 or less
Ex.
4 0.07 Good 4 0.5 or less
Ex.
5 0.07 Good 4 0.5 or less
Ex.
6 0.07 Good 4 0.5 or less
Com.
Ex. 0.10 Presgnce of 5 3
1 footing
Com.
Ex. 0.09 Presgnce of 5 1
> footing
Com.
P f
Ex. 0.09 resgnce © 5 0.5 or less
3 footing
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Good 4 2 Ref .Ex. 53 0.07 Good 4 0.50rless Ref .Ex. 54 0.07 Good 4
0.50rless Ref .Ex. 55 0.07 Good 4 0.50rless Ref .Ex. 56 0.07

[Example 7 to Example 15]

Resist compositions listed in Table 3 were
prepared, which included the amine compound having a
carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center of the present invention, and the conventional
amine compounds, and the patterning process of the
present invention was performed for them in the same
manner as Reference Example 1 and Examples 2 through
6 to conduct evaluation of resolutions and pattern
profiles thereof. Results thereof are listed in
Table 4. 1In all Examples, excellent resolutions,
pattern profiles without footing, and excellent line

edge roughness were obtained.

[0107]

[Table 3]
Compo
—-sition Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
(weight 7 8 9 10 11 12 13 14
part)
?Olymer_ 80 80 80 80 80 80 80 80
PAG-1 6 6 6 6 6 6 6 6
PAG-2 2 2 2 2 2 2 2 2
?;en‘:her 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0
Quencher
“10 0.1 - - - - 0.05 - -
Quencher
T11 0.1 0.05 0
Quencher
“1o 0.1
Quencher
“13 - - - 0.1 - 0.05 - 0




Good 4 0.50rless Ref .Ex. 57 0.07 Good 4 0.50rless [0128] [Reference
Example 58 to Reference Example 63] As reference examples, resist
compositions listed in Table 17 were prepared, which included the amine
compound having a carboxyl group and having no hydrogen atoms covalently
bonded to a nitrogen atom as a basic center, and the patterning process was
oulgHarmed for them in the same manner as Reference Examp|e 25 ang
_1Examples26 through 30 to tonduct evaluatioh-df resplutions afid pattern -

supraides thereof. Here, the used surfactant B (PFé(%BG had the[following

_t stiucture] ReSdits| thefeof afe-Iisted|ift Thble|18 I\Qar%ly, theSlrfadtaft | ©- 07

SoWmasndme &-3-(2,% -trifl.nggoethox%%ethy gg%tane tf]%rghydr furan/2,

A dimethyli1,3-propanediol copo?ymer produded by Omnova Solutions Ié.;.o 470

So004EH- 4 £'Q (wherein, , | ;a:(bHp’ %93@5&“}?0%@091 g?) 6 ;?9'?5 519100 | 1,100

B and weight-average 'moleculdr weight’ 1, [Table 1




Composition (weight part) Ref. Ex. 58 Ref. Ex. 59 Ref. Ex. 60 Ref. Ex. 61
Ref. Ex. 62 Ref. Ex. 63 polymer-2 80 80 80 80 80 80 PAG-18 8 8

[0108]
[Table 4]
Cross-— Line edge Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(footing) (nm/°C)
Ex.
7 0.07 Good 4 0.5 or less
Ex.
8 0.07 Good 3 0.5 or less
Ex.
9 0.07 Good 4 0.5 or less
Ex.
10 0.07 Good 4 0.5 or less
Ex.
11 0.07 Good 3 0.5 or less
Ex.
12 0.07 Good 4 0.5 or less
Ex.
13 0.07 Good 3 0.5 or less
Ex.
14 0.07 Good 4 0.5 or less
Ex.
15 0.07 Good 3 0.5 or less
[0109]

[Reference Example 16 to Reference Example 24]

As Reference Examples, resist compositions
listed in Table 5 were prepared, which included the
amine compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, and the patterning process was
performed for them in the same manner as Reference
Example 1 and Examples 2 through 6 to conduct
evaluation of resolutions and pattern profiles
thereof. Results thereof are listed in Table 6.

Excellent results were obtained here also, similarly

to the above.
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888 PAG-222 2222 Crosslinking agent 1 8.2 8.28.28.28.28.2

Quencher -15 0.2

[0110]
fTable 5]
SZ?E:OD Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
(weight Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
g 16 17 18 19 20 21 22 23 24
part)
ﬁolymer' 80 80 80 80 80 80 80 80 80
PAG-1 6 6 6 6 6 6 6 6 6
PAG-2 2 2 2 2 2 2 2 2 2
?gencher 0.2 _ _ B 0.1 B 0.1 _ _
Quencher 0.2 |- 0.1 |- 0.1 |- - -
Quencher | - 0.2 |- - - - 0.1 0.1
Quencher
s - -~ - - - 0.1 0.1 - 0.1
Quencher
Y - - - 0.1 0.1 - 0.1 -
isriaCta 0.07 |o.07 |o0.07 |0.07 lo.07 |0.07 |0.07 |0.07 |0.07
iOlve“t 470 470 470 470 470 470 470 470 470
EOlve“t 1,100 1,100 {1,100 {1,100 |1,100 |1,200 1,100 |1,100{1,100
[0111]
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Quencher -16 0.2 0.2 0.2 Quencher -17 0.2 Quencher-18 0.2
Quencher

[Table 6]
Cross-— Line edge Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(fooing) (nm/°C)
Ref .Ex.
16 0.07 Good 4 0.5 or less
Ref .Ex.
17 0.07 Good 3 0.5 or less
Ref .Ex.
18 0.07 Good 4 0.5 or less
Ref .Ex.
19 0.07 Good 4 0.5 or less
Ref .Ex.
20 0.07 Good 3 0.5 or less
Ref .Ex.
21 0.07 Good 4 0.5 or less
Ref .Ex.
22 0.07 Good 3 0.5 or less
Ref .Ex.
23 0.07 Good 4 0.5 or less
Ref .Ex.
24 0.07 Good 3 0.5 or less
[0112]

[Reference Example 25, Examples 26 to 30, Comparative
Examples 4 to 6]

Chemically amplified negative resist
compositions listed in Table 7 were prepared, which
included the amine compound having a carboxyl group
and having no hydrogen atoms covalently bonded to a
nitrogen atom as a basic center of the present
invention, and the patterning process of the present
invention was then performed for them to conduct
evaluation of resolutions and pattern profiles
thereof.

The patterning process was conducted in the
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-10 0.2 Quencher-11 0.2 Surfactant B 0.07 0.07 0.07 0.07 0.07 0.07
Solvent A 470 470

same manner as Reference Example 1, after coating

each resist solution onto a mask blank by spin.

Shown in Table 8 are evaluation results of resolution,
pattern cross—-sectional profile (presence or absence
of undercut), line edge roughness, and prebaking
temperature dependency.

[0113]
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470 470 470 470 Solvent B 800 800 800 800 800 800 [0130] [Table 18]
Resolution (gm) Cross- sectional profile (undercut) Lineedge roughness (nm)
Prebaking temperature dependency (nm/C) Ref .Ex. 58 0.07 Good 4

[Table 7]

Compo

-sition Eif' Ex. Ex. Ex. Ex. Ex. gzm' gznu gzm'

(weight ) 26 27 28 29 30 ) ) )
25 4 5 6

part)

polymer—

5 80 80 80 80 80 80 80 80 80

PAG-1 8 8 8 8 8 8 8 8 8

PAG-2 2 2 2 2 2 2 2 2 2

Cross
-linking 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
agent 1

Quencher
-1

Quencher
-2

Quencher
-3

Quencher
-4

Quencher
-9

Quencher
_9' * —

Quencher
-10 0.2

Surfacta
nt A

Solvent

A 470 470 470 470 470 470 470 470 470

Solvent

B 800 800 800 800 800 800 800 800 800

[0114]
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2 Ref .Ex. 59 0.07 Good 4 0.50rless Ref .Ex. 60 0.07 Good 4 0.50rless Ref
.Ex. 61 0.07 Good 4 0.50rless Ref .Ex. 62 0.07 Good 4

[Table 8]
Cross-— Line edge |Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(undercut) (nm/°C)
Ref.
Ex. 0.07 Good 4 3
25
Ex.
26 0.07 Good 4 0.5 or less
Ex.
27 0.07 Good 4 0.5 or less
Ex.
28 0.07 Good 4 0.5 or less
Ex.
29 0.07 Good 4 0.5 or less
Ex.
30 0.07 Good 4 0.5 or less
Com.
Fx. 0.12 Presence of 5 3
4 undercut
Com.
Ex. 0.10 Presence of 5 1
5 undercut
Com.
Ex. 0.10 Presence of 5 0.5 or less
c undercut

From the above result,

it was proven that

adoption of the resist composition of the present

invention allowed for assurance of an expected

prebaking temperature dependency and for obtainment

of an improved cross—-sectional profile,

particularly

a fine pattern without undercut at a substrate-side

boundary face of resist,

also in case of the

chemically amplified negative resist compositions,

identically to the positive resists.

Examples,

undercut.

o
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0.50rless Ref .Ex. 63 0.07 Good 4 0.50orless [0131] Also from the results,
excellent pattern profiles were obtained in addition to excellent resolutions
and line edge roughness, identically to above-described Examples. [0132]
[Example 64 to Example 72] Resist compositions listed in Table 19 were
prepared, which Included the amine compound having a carboxyl group and
haxilﬁ'?ﬂ? hydrogen atoms covalently bonded to a nitrogen atom as a basic
center o %he present invention, and the conventional amine compounds, and
thel patternirg process o thee prestht invention was performed for them in the

same manges asExample 23 and Examples 26,throughe30 tq,eoaduct

evaluation of resolutions and pattern Brofiles, thereof. Results thereof are
”ggagﬁﬁ%ﬁﬂaZabﬁﬁgsincluded the amine compound having a

carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic
center of the present invention, and the conventional
amine compounds, and the patterning process of the
present invention was performed for them in the same
manner as Reference Example 25 and Examples 26
through 30 to conduct evaluation of resolutions and
pattern profiles thereof. As listed in Table 10,
pattern profiles were obtained without undercut,
together with excellent resolutions and line edge
roughness, in all Examples.

[011l6]
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[Table 19] Composition (weight part) Ex. 64 Ex. 65 Ex. 66 Ex. 67 EX. 68 EX.
69 Ex. 70 Ex. 71 Ex. 72 polymer-2 80 80 80

[Table 9]

fompoiitlon Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
weLg 31 32 33 34 35 36 37 38 39
part)
polymer-2 80 80 80 80 80 80 80 80 80
PAG-1 [ S 6 S 6 S 6 6 6
PAG-2 2 2 2 2 2 2 2 2 2
Cross
-linking 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
agent 1
Quencher-2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Quencher-10 (0.1 - - - - 0.05 |- - -
Quencher-11 | - 0.1 - - - - 0.05]0.05(0.05
Quencher-12 | - - 0.1 - - 0.05
Quencher-13 | - - - 0.1 - 0.05 |- 0.05 |-
Quencher-14 | - - - - 0.1 0.05]| - -
iurfaCtant 0.07]0.07]0.07|0.07]0.07]0.07]0.07|0.07]0.07
Solvent A 470 470 470 470 470 470 470 470 470
Solvent B 800 800 800 800 800 800 800 800 800
[0117]
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808080808080PAC-1666666666PAC-222222222

[Table 10]
Cross-— Line edge Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(undercut) (nm/°C)
Ex.
31 0.07 Good 4 0.5 or less
Ex.
32 0.07 Good 3 0.5 or less
Ex.
33 0.07 Good 4 0.5 or less
Ex.
34 0.07 Good 4 0.5 or less
Ex.
35 0.07 Good 3 0.5 or less
Ex.
36 0.07 Good 4 0.5 or less
Ex.
37 0.07 Good 3 0.5 or less
Ex.
38 0.07 Good 4 0.5 or less
Ex.
39 0.07 Good 3 0.5 or less
[0118]

[Reference Example 40 to Reference Example 48]

As reference examples, resist compositions
listed in Table 11 were prepared, which included the
amine compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, and the patterning process was
performed for them in the same manner as Reference
Example 25 and Examples 26 through 30 to conduct
evaluation of resolutions and pattern profiles
thereof. Results thereof are listed in Table 12.
similarly

Excellent results were obtained here also,

to the above.
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2 Crosslinking agent 1 8.2 8.2 8.2 8.2 8.28.2 8.2 8.2 8.2 Quencher-30.1 0.1
0.10.10.210.10.10.10.1 Quencher-100.1 -

[0119]

[Table 11]
Composition Ref. |Ref. [Ref. |Ref. |Ref. |Ref. |Ref. |Ref. |Ref.
(weight Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex. Ex.
part) 40 41 42 43 44 45 46 477 48
polymer—2 80 80 80 80 80 80 80 80 80
PAG-1 6 6 6 6 6 6 6 6 6
PAG-2 2 2 2 2 2 2 2 2 2
Crosslinking g » 1g 5 |g.2 8.2 |s.2 |s.2 |s.2 |s.2 |s.2
agent 1
Quencher-5 0.2 - - - 0.1 - 0.1 - -
Quencher-6 0.2 - 0.1 - 0.1 - - -
Quencher-7 - - 0.2 - - - - 0.1 0.1
Quencher-10 - - - - - 0.1 0.1 - 0.1
Quencher-11 - - - 0.1 0.1 - 0.1 -
Surfactant A |0.07(0.07(0.07|0.07 |0.07]0.07|0.07 |0.07 |0.07
Solvent A 470 470 470 470 470 470 470 470 470
Solvent B 800 800 800 800 800 800 800 800 800

[0120]
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0.05- Quencher-11-0.1- 0.050.05 0.05 Quencher-12 - 0.1 -

[Table 12]
Cross-— Line edge Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(undercut) (nm/°C)
Ref.Ex.
40 0.07 Good 4 0.5 or less
Ref.Ex.
41 0.07 Good 3 0.5 or less
Ref.Ex.
42 0.07 Good 4 0.5 or less
Ref.Ex.
43 0.07 Good 4 0.5 or less
Ref.Ex.
44 0.07 Good 3 0.5 or less
Ref.Ex.
45 0.07 Good 4 0.5 or less
Ref.Ex.
46 0.07 Good 3 0.5 or less
Ref.Ex.
47 0.07 Good 4 0.5 or less
Ref.Ex.
48 0.07 Good 3 0.5 or less
[0121]

[Example 26, and Example 49 to Example 51]

Resist compositions listed in Table 13 were
each prepared based on Example 26 in a manner to vary
an amount of Quencher-2: p-diethylaminobenzoic acid,
i.e., the amine compound having a carboxyl group and
having no hydrogen atoms covalently bonded to a
nitrogen atom as a basic center of the present
invention, and the patterning process of the present
invention was performed for them in the same manner
as Reference Example 25 and Examples 26 through 30 to

conduct evaluation of resolutions, pattern profiles,

edge roughness, and electron beam sensitivity thereof.

Results thereof are listed in Table 14.
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0.05 Quencher-13 - 0.1-0.05-0.05 - Quencher-14 - 0.1 0.05 -
Surfactant A 0.07 0.07 0.07
[0122]
[Table 13]
Composition Ex. Ex. Ex. Ex.
(weight part) 26 49 50 51
polymer—-2 80 80 80 80
PAG-1 8 8 8 8
PAG-2 2 2 2 2
Crosslinking g , 8.2 8.2 8.2
agent 1
Quencher-2 0.2 0.5 1.0 1.5
Surfactant A 0.07 0.07 0.07 0.07
Solvent A 470 470 470 470
Solvent B 800 800 800 800
[0123]
[Table 14]
Cross— Line edge |Electron beam
Resolution sectional roughness |sensitivity
(um) profile (nm) (uC/cm?)
(undercut)
Ex.
o6 0.07 Good 4 10
Ex.
49 0.06 Good 3 14
Ex.
50 0.05 Good 5 23
Ex.
51 0.045 Good 1 36
[0124]

Although increase of p-diethylaminobenzoic acid

decreased electron beam sensitivity,

edge roughness were remarkably improved.

resolution and

Since

higher sensitivities are more excellent in view of

throughput of mask production,

it is understood that

a material composition can be optimized based on a

o
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0.07 0.07 0.07 0.07 0.07 0.07 Solvent A 470 470 470 470 470 470 470 470
470 Solvent B 800 800 800 800 800 800 800 800

relationship among throughput, resolution, and edge
roughness.

[0125]

[Reference Example 52 to Reference Example 57]

As reference examples, resist compositions
listed in Table 15 were prepared, which included the
amine compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, and the patterning process was
performed for them in the same manner as Reference
Example 25 and Examples 26 through 30 to conduct
evaluation of resolutions and pattern profiles
thereof. Results thereof are listed in Table 16. 1In
all Reference Examples, excellent pattern profiles
were obtained, together with excellent resolutions
and edge roughness. Further, Reference Example 52
was obtained as a result of adopting an oxide of the
amine used in Reference Example 1, and the prebaking
temperature dependency thereof (nm/°C) was improved.
It was assumed that oxidation of the amine caused the
oxide to be scarcely evaporated from the resist film.

[0126]
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800 [0134] [Table 20] Resolution (gm) Cross- sectional profile (undercut)
Line edge roughness (nm) Prebaking temperature dependency (nm/C) Ex. 64
0.07 Good 4 0.5 or less Ex. 65 0.07 Good

[Table 15]
Composition Ref. Ref. Ref. Ref. Ref. Ref.
(weight Ex. Ex. Ex. Ex. Ex. Ex.
part) 52 53 54 55 56 57
polymer—2 80 80 80 80 80 80
PAG-1 38 38 38 3 3 38
PAG-2 2 2 2 2 2 2
crosslinking g , 8.2 8.2 8.2 8.2 8.2
agent 1
Quencher
15 0.2 - - - - -
Quencher - 0.2 - - 0.2 0.2
-16
Quencher
17 - - 0.2 - - -
Quencher
“1s - - - 0.2 - -
Quencher
“10 - - - - 0.2 -
Quencher
11 - - - - - 0.2
Surfactant A |0.07 0.07 0.07 0.07 0.07 0.07
Solvent A 470 470 470 470 470 470
Solvent B 800 800 800 800 800 800
[0127]
[Table 16]
Cross-— Line edge |Prebaking
Resolution sectional roughness temperature
(Um) profile (nm) dependency
(undercut) (nm/°C)
Ref .Ex.
55 0.07 Good 4 5
Ref .Ex.
53 0.07 Good 4 0.5 or less
Ref .Ex.
54 0.07 Good 4 0.5 or less
Ref .Ex.
55 0.07 Good 4 0.5 or less
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3 0.50rless Ex. 66 0.07 Good 4 0.5 or less Ex. 67 0.07 Good 4 0.5 or less
Ex. 68 0.07 Good 3

Ref .Ex.

56 0.07 Good 4 0.5 or less

Ref .Ex.

57 0.07 Good 4 0.5 or less
[0128]

[Reference Example 58 to Reference Example 63]

As reference examples, resist compositions
listed in Table 17 were prepared, which included the
amine compound having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom
as a basic center, and the patterning process was
performed for them in the same manner as Reference
Example 25 and Examples 26 through 30 to conduct
evaluation of resolutions and pattern profiles
thereof. Here, the used surfactant B (PF-636) had
the following structure. Results thereof are listed
in Table 18.

Namely, the surfactant was 3-methyl-3-(2,2,2-
trifluoroethoxymethyl)oxetane/tetrahydrofuran/2, 2-
dimethyl-1,3-propanediol copolymer (produced by

Omnova Solutions Inc.).

N A N e e

wherein

CF, FiC

a: (b+b'"):(c+c")=1:4 to 7:0.01 to 1 (molar
ratio), and
weight-average molecular weight: 1,500.

[0129]
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0.5 or less Ex. 69 0.07 Good 4 0.5 or less Ex. 70 0.07 Good 3 0.5 or less Ex.

71 0.07 Good 4 0.5

[Table 17]
Composition Ref. Ref. Ref. Ref. Ref. Ref.
(weight Ex. Ex. Ex. Ex. Ex. Ex.
part) 58 59 60 61 62 63
polymer—2 80 80 80 80 80 80
PAG-1 8 3 3 3 3 8
PAG-2 2 2 2 2 2 2
crosslinking |g , 8.2 8.2 8.2 8.2 8.2
agent 1
Quencher
15 0.2 - - - - -
Quencher
“16 - 0.2 - - 0.2 0.2
Quencher
17 - - 0.2 - - -
Quencher
‘18 - - - 0.2 - -
Quencher
“10 - - - - 0.2 -
Quencher
11 - - - - - 0.2
Surfactant B 0.07 0.07 0.07 0.07 0.07 0.07
Solvent A 470 470 470 470 470 470
Solvent B 800 800 800 800 800 800
[0130]
[Table 18]
Cross-— L1 d Prebaking
Resolution sectional tne edge temperature
. roughness
(Um) profile dependency
(undercut) (nm/°C)
Ref .Ex.
53 0.07 Good 2
?;f'EX' 0.07 Good 0.5 or less
ng'EX° 0.07 Good 4 0.5 or less
iif'Ex' 0.07 Good 4 0.5 or less
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or less Ex. 72 0.07 Good 3 0.5 or less [0135]
pattern profiles without undercut were obtained from all Examples, together
with excellent resolutions and line edge roughness. [0136]
invention is not limited to the above embodiments. The above embodiments
are merely illustrative, and whatever having the substantially same

As listed in

Table 20,
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[Claim 2]

1, further comprising one or more kinds of amine compounds each

represented by the following general formula (4): [Chemical formula 4]

wherein R7, R8, and Rg are each a hydrogen atom, a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an aryl group having 6 to 20
cart),pgﬁaltonhs f‘” aralkyl group having 7 to 20 carbon atoms, a hydroxyalkyl
aro lp a\

e

The chemically amplified resist composition according to claim

R8

g  having 2 to 10 carbon atoms_an alkoxyalkyl group haying 2 tq 10
Cogamyon-atots, dn‘acylaxyalkyl|gFoup having 246 10 garbon dtdins, dfdn  |[EX-
WS HAthidRaiki gibtin-hali Bdn-atghisantt”twd BiR7, /RS ard?

po Rguaay be bon erm a r{sg stru¢ture or|an arorgatic ring.o[Claim@] (80
The-chemicaltyramplifiedresistcompegsition-ageording-to-ctaim-Ifurther
PA@emprising onej@r morgkinds ©f aming oxide |[compoumds each représented|6
by-the-fottowinggenerat-formuta(S)fChemicat-formuta 51 6-129-N-R7(5) 1
PAGherein R7, R§2and Rg are eath a hydrogenatom, #linear,/branchgd, or |2
cr GYCic; Kyl gyoyp having 1 to 40 carbgn atoms, arn aryi group faving(6 1o 20
ag€arbon atoms, ghr aralkyl-groupthaving®r: to 2Qcatbon)®atéms| % Rydrekyalky|® - 2
group having Z[to 10 carbon aioms, af alkoxyalkyl group haying 2 tq 10
QuEHYr atoms, #h acyloXyalkyl|graup hdvihg 2% 10 dirbbn dfonts, aPan -1
alké/lthio-algyl group having 1 tp 10 carbon atoms; an two of R7} R8, and
QUﬁ’l her—1 . — - iy - LO05. |= Pl iy -
g may be bonded to form a ring structure orjan aromaticring. [Claim 4]
Quérrpehcehﬁmuﬁally gmpllfngl.r sis| compasition ac_cordln_ ) to any png:of %I_{;\Hgs b 05
to § wherein the chemjcally amplified|resist composition further containing,
Qu@ﬁgﬂ@ip_cpjnpdnents: Al) a bage {esin_insoluble or hardly soluble in| alkali, |y (5
having an acidic functional group protected by an acid labile group, wherein
outhe-resin issmadle to belsolublg.in alkalpwhen the aciddabite group is|p . o5 |-
| eliminated; and (R) anacid geherator [(‘Inim "_\]
Quencher-14 - - - - 0.1 0.05 |- -
Surfactant A |(0.07 [|0.07 |0.07 [0.07 |0.07 |0.07 [0.07 [0.07 [|0.07
Solvent A 470 [470 |470 |470 [470 [470 |470 |470 |470
Solvent B 800 [800 |800 |800 (800 (800 |800 [800 |[800
[0134]
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The chemically amplified resist composition according to any one of claims 1
to 3, wherein the chemically amplified resist composition further containing,
as main components: (A2) a base resin, which is soluble in alkali and
which is made insoluble in alkali with the aid of an acid catalyst; and/or, a
combination of a base resin with a crosslinking agent, which base resin is
E?Iﬂll)leblfealg%l and is made insoluble in alkali via reaction with the

slinking agent with the aid of an acid catalyst; and (B) an acid generator

Resolution |Cross- Line edge |Prébaking
(Um) sectional roughness temperature
profile (nm) dependency
(undercut) (nm/°C)
Ex. 64 0.07 Good 4 0.5 or less
Ex. 65 0.07 Good 3 0.5 or less
Ex. 66 0.07 Good 4 0.5 or less
Ex. 67 0.07 Good 4 0.5 or less
Ex. 68 0.07 Good 3 0.5 or less
Ex. 69 0.07 Good 4 0.5 or less
Ex. 70 0.07 Good 3 0.5 or less
Ex. 71 0.07 Good 4 0.5 or less
Ex. 72 0.07 Good 3 0.5 or less
[0135]

As listed in Table 20,

undercut were obtained from all Examples,

pattern profiles without

together

with excellent resolutions and line edge roughness.

[0136]

The present invention is not limited to the

above embodiments. The above embodiments are merely

illustrative, and whatever having the substantially

same configurations as the technical concept recited
in the claims of the present application and
exhibiting the same functions and effects are
embraced within the technical scope of the present

invention.
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CLAIMS

[Claim 1]

A chemically amplified resist composition
comprising one or more kinds of amine compounds
(except for those having a nitrogen atom of amine
included in a ring structure of an aromatic ring) at
least having a carboxyl group, having no hydrogen
atoms covalently bonded to a nitrogen atom as a basic
center, wherein the amine compound is represented by
the following general formula (1):

[Chemical formula 1]

S (1)
R3E::¢/:r——R4——‘?===O

= OH

wherein R; and R; are each a linear, branched, or
cyclic alkyl group having 2 to 20 carbon atoms, an
aryl group having 6 to 20 carbon atoms, an aralkyl
group having 7 to 20 carbon atoms, a hydroxyalkyl
group having 2 to 10 carbon atoms, an alkoxyalkyl
group having 2 to 10 carbon atoms, an acyloxyalkyl
group having 2 to 10 carbon atoms, or an alkylthio-
alkyl group having 1 to 10 carbon atoms;

R; and Ry, may be bonded to each other to form a
ring structure;

R; is a hydrogen atom, a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an
aryl group having 6 to 20 carbon atoms, an aralkyl
group having 7 to 20 carbon atoms, a hydroxyalkyl
group having to 10 carbon atoms, an alkoxyalkyl
group having to 10 carbon atoms, an acyloxyalkyl
group having to 10 carbon atoms, an alkylthio-alkyl
group having to 10 carbon atoms, or a halogen group;
and

PN DN

R; is a single bond or a linear, branched, or
cyclic alkylene group having 1 to 20 carbon atoms, or
an arylene group having 6 to 20 carbon atoms.

[Claim 2]

The chemically amplified resist composition
according to claim 1, further comprising one or more
kinds of amine compounds each represented by the
following general formula (4):
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[Chemical formula 4]
Ro N R~

4

Rg

wherein R7, Rg, and Ry are each a hydrogen atom, a
linear, branched, or cyclic alkyl group having 1 to 20
carbon atoms, an aryl group having 6 to 20 carbon
atoms, an aralkyl group having 7 to 20 carbon atoms, a
hydroxyalkyl group having 2 to 10 carbon atoms, an
alkoxyalkyl group having 2 to 10 carbon atoms, an
acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthio—-alkyl group having 1 to 10 carbon atoms; and

two of Ry, Rg, and Ry may be bonded to form a ring
structure or an aromatic ring.

[Claim 3]

The chemically amplified resist composition
according to claim 1, further comprising one or more
kinds of amine oxide compounds each represented by the
following general formula (5):

[Chemical formula 5]

o

!

N

Rg

wherein Ry, Rg, and Ry are each a hydrogen atom, a
linear, branched, or cyclic alkyl group having 1 to 20
carbon atoms, an aryl group having 6 to 20 carbon
atoms, an aralkyl group having 7 to 20 carbon atoms, a
hydroxyalkyl group having 2 to 10 carbon atoms, an
alkoxyalkyl group having 2 to 10 carbon atoms, an
acyloxyalkyl group having 2 to 10 carbon atoms, or an
alkylthio-alkyl group having 1 to 10 carbon atoms; and

two of Ry, Rg, and Ry may be bonded to form a ring
structure or an aromatic ring.

R R; (5

[Claim 4]

The chemically amplified resist composition
according to any one of claims 1 to 3, wherein the
chemically amplified resist composition further
containing, as main components:

(Al) a base resin insoluble or hardly soluble in
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alkali, having an acidic functional group protected by
an acid labile group, wherein the resin is made to be
soluble in alkali when the acid labile group is
eliminated; and

(B) an acid generator.

[Claim 5]

The chemically amplified resist composition
according to any one of claims 1 to 3, wherein the
chemically amplified resist composition further
containing, as main components:

(A2) a base resin, which is soluble in alkali and
which is made insoluble in alkali with the aid of an
acid catalyst; and/or, a combination of a base resin
with a crosslinking agent, which base resin is soluble
in alkali and is made insoluble in alkali via reaction
with the crosslinking agent with the aid of an acid
catalyst; and

(B) an acid generator.
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