RESI ST COVPCOSI TI ON AND PATTERNI NG PROCESS BACKGROUND
OF THE I NVENTI ON FI ELD OF THE | NVENTI ON [0001] The
present invention relates to a photoresist to be used
for mcro-fabrication of sem conductors, photomask

bl anks, and the |like, and particularly to a
chemcally anplified positive or negative resist to be
used for precisely conducting mcro-fabrication by
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[0002]

It is known that finer patftern ruies are demanded
with highly integrated LSI's providing highly increased

speeds. This has correspondingly led to largely change”d

exposure methods and..resist compositions, and s
particularly, KrF, ArfF excimer laser light, electron

beam, and the like are used as exposure light sources

upon conduction of lithography of patterns at 0.2pum or
less, in a manner to adopt chemically amplified

photoresists, which exhibit excellent sensitivities to

such high energy radiations and provide higher

resolutions.

[0003] |
However, chemically amplified resist compositions

are defectively accompanied by: a problem (called PED

[Post Exposure Delay]) such that extended standing-still

periods from exposure to PEBR {(post-exposure bake) lead

to T-topped shapes of line patterns upon formation. of.



call ed footing phenonenon where patterns are thickened
near a substrate, such as a substrate fornmed with
netal like Al, C, or the like, or a basic substrate,
particularly a silicon nitride substrate or titanium
nitride substrate. The T-topped phenonenon is
considered to be due to a decreased solubility of a
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{0005]

In case of chemically amplified positive resist
compositions, the reason of the problem of PED or
footing profile at a substrate surface is considered to
be largely affected by a basic compound in air or at a
substrate surface. Acids generated by exposure at a
resist film surface react with basic compounds in air
and are inactivated, such that longer standing-still
times until PEB correspondingly increase amounts of
acids to be inactivated, to scarcely cause decomposition
of acid labile groups. As such, hardly soluble layers
are formed at surfaces of resists, so that patterns are
brought into T-topped shapes, respectively.

{00061
Against this problem, it is well known that

addition of a nitrogen-containing compound allows for



and this is also effective to PED (see Japanese Patent
Application Laid-open (kokai) No. H05-232706, for
exanple). Particularly, am ne conpounds or am de
conpounds have been noticed as nitrogen-containing
conmpounds havi ng hi gher addition effects, and numerous
concrete conpounds have been proposed. [00071 Although
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3 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[S.é.OJ—7—undecene) or DBN (1,5-
diazabicyclo[4.3.0]—5—nonene), which are regarded as
being super base, or proton sponge {1,8-
bis (dimethylamino)naphthalene), or guaternary ammonium
hydroxides such as tetramethylammonium hydroxide.
[ooos]
Meanwhile, it is effective to add a nitrogen-
containing compound having an improved effect for
capturing generated acids, for increased contrasts for

achieving higher resolutions. Although a dissociation



constant between acid and base in water can be

expl ained by pKa, an acid-capturing ability and pKa

of a nitrogen- containing conmpound in a resist film

are not directly related to each other. This has been
stated by Hatakeyama et al., in a J. Hatakeyam, et.
al., J. Photopolym Sci. Technol., 13(4), 519-524
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{ onper at o (36 o 95t L ther BT 3ol A prgtile ©
bases Whkcht i Sattcui dnak Aigoorshielding £ilm of a

photomask upon fabrication of the light-shielding film,
it has been disclosed that formation of a polymeric
undercoat on a sputteredly deposited metal compound
results in obtainment of a pattern without footing
(Japanese Patent Application Laid-open (kokai) No. 2007-
171520). However, the countermeasure on a substrate side
requires an increased number of steps for processing,
and is problematic not only in a complicated process but
also in an increased production cost.

In turn, to improve footing on a Cr substrate of a
mask blank, there has been 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



4 tenperature (Japanese Patent Application Laid-open
(kohyou) No. 2007-522524). Because production
processes have been problematically conplicated when
footing is to be solved by the counterneasure on a
Substrate side, it is inportant that the problemis
sol ved by a counterneasure on a resist, conpogition
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Catagxgté carboxyl group (Japanese Patent Application Laid-
open (kokai) No. BE05-289340). However, there have not
been found important proposals- thereafter to use such an
amine compound having a carboxyl group, and such &
situation is considered to be due to failure of

remarkable effects by such usage in seeking for a higher

resolution.

SUMMARY OF THE INVENTION
{6011}

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,



5 and (2) a chemcally anplified negative resist
conposition, which is nade insoluble in alkali by an
acid catalyst and/or which is made insoluble in al kali
by reaction with a crosslinking agent by an acid

catal yst, such that the resist conposition provides,

by addition of the above-nentioned basic conponent,
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condageetl §hiv @SEi§ER| BRI YIS RYFPofFy? S 356t Sthe

preSSQ&n&QMFQ&k@”obeeéﬂ&MIhhngbﬁlfkﬁﬂlﬂgeaﬂh@mEf
adoption of an am ne_co und r m.ne. oxide,  icacion
conpsaRt U AR Ag BMeEPbb p 8nd havi ng no ’

hydrQﬂ&npaﬁﬂiﬁﬁia&anhﬁnphqtdmmuMQthpha amqnuxygn ason

as a basic center a asi c 0 d -
i nt oeép?%‘é]f%tsou&?r‘?pogfgl on, - dl | qr;cpgggg}f oﬂ; mstltglgg?11 g@ﬂara

resi shoft | mtrasicdktr sglst, fallemtlrs?ncapalbl eLgfays, or the
Fem bly I rOVI Arkty,0f g add n@sist
b R A

pat t evEn at B3 su boundary face of
resi sbmpms gdditt-i on to a higher resolution, and which
resi st m provi des an excel | ent et chi ng resi st ance
for greserw ng a pattern profile. 0013] Nane

t he
present i rReeRChéAve kP qve é’b38ﬁEm EhaF I%Fegr%’ F‘nv%lntors
resi gt v60OPAS 41 19N cCARNRELSH @ e igal i6Ds et Kimusroofly

anln%agggpgﬁ¥u¥%é3%r%gggg ggééktlon, by resultingly finding
that: adoption of 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 as a basic component, to be added into a resist
composition, allows for formation of a resist film,
which resist film is capable of remarkably improving
perpendicularity of a line pattern even at a substrate-
side boundary face of resist in addition to a higher
resolution, and which resist film provides an excellent
etching resistance for preserving a pattern profile.
[0013]

Namely, the present invention resides in a

chemically amplified resist composition comprising one
or more kinds of amine compounds or amine oxide

compounds (except for those having a nitrogen atom of



compounds (except for those having a nitrogen atom of

6 am ne or amine oxide included in a ring structure of
an aromatic ring) at |east having a carboxyl group

and having no hydrogen atons coval ently bonded to a
nitrogen atomas a basic center. Although there has
been al ready proposed (see Japanese Patent

Appldrcatd om baige opeive kokaijlefoin HOF-inggggpgture of an
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havi ng a carboxyl group and havi hvd ‘
cova?%ﬂ%ﬁﬁ“b&ﬁaéﬂggﬁp Iﬁﬁ?%é@%ﬁEQ %%ﬁ%g*gﬁﬁggﬁcaigﬁﬁr it
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cl n

to acempensyEn APEMPASIE IRV A BF IO Hre i B ER°
am ng;&onpaung Bayl,N0g fogRrdiaXHaving no hydrogen atoms
covalently bonded to a nitrogen atom as a basic center,
according to the present invention.
[0014]
In this case, the nitrogen atom of the amine
compound or amine oxide compound having a carboxryl group
and having no hydrogen atoms covalently bonded to a
nitrogen atom as a basic centér, preferably hés three
single bonds combined to different carbon atoms,
respectively.

[0015]

Further, as a desirable configuration, the_amine
compound having a carboxyl group and having no hydrogen
atoms covalently bonded to a nitrogen atom as a basic
center, may include an amine compound having a carboxyl
group represented by the following general formula (1)

Addition of such an amine compound is particularly -



group represented by the follow ng general fornula (1)
Addi tion of such an am ne conpound is particularly 7
advant ageous to formation of a resist pattern

exhibiting an excellent profile having a | ess
dependency on a substrate: RL,~ NR2 Il | [1) R3" ~
Rg-i=0 ~~ OH wherein R1L and R2 are each a |inear, . )
br anedetht areousythi fomidailongpdup hasisig PREESID 0 Rt

at ong exceell)élnt g£8f':pléq%vdvqglg6 al P20 &é%feb@@n@&roﬂﬁi aan

ar al &y ving 7 to 20 carbon atons, a
hydrsw@sﬂﬁqﬂe :group having 2 to 10 carbon atons, an
aIkogialkyk group having 2 to 10 carbon atons, an
acyl kyt group having 2 to 10 carbon atons, or an
aIkyIth| -al kyl group having 1 to 10 carbon atons; Rl
and R2 be bonded to egach other to forma ring
structfure; 1R3 i s rogen atom a linear, branched,
or BETi cyal RYyT "_%% having 1 to 20 carbon atons, an
aryl g p havingu6 to 20 carbon atons, an aralkyl

group having 7 to 20 e rbon ato K¥bq,
group havifigrea "t 76 cgfﬁﬁﬁe ﬁBa gﬁndgioxyan kyr " °F

grOUByBBy¢FKﬂE§lt@ro&ﬁ nawing11at@n§0 anrkey | aeyal kTt aryl
group havin ar bagn at an, al kyl i grahgyl
grouErﬂ%Q|?é} g %6 @ar'%ﬁ”hﬁg%gs o?na 33 gr8L

gr oupavang Rid QOachrhelaratcb:rsan@h@adr@;(y%lj/]@ﬂ (group having

al kybeng g5 OURLAYLBAS O 40 A0h3RRY1 b LI joria0 2 co

aryl &ne " gr oup ‘havi ng carbon” at ons. % 10
Fur t hér parleon g cove é@nﬁ?%ﬁﬁ%MQQ%Yl Eﬁ@uﬁn?%%uﬁ&ld ©

carbon atoms, or an alkylthio-alkyl group having 1 to 10
carbon atoms;

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

Rs 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 te 20 carbon atoms, 2a 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, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

R, is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having
6 to 20 carbon atoms.

[0016]

Furthermore, as one configuration, the amine oxide

compound having a carboxyl group and having no hydrogen

atoms covalently bonded to a nitrogen atom. as a basic



conpound havi ng a carboxyl group and havi ng no
hydrogen atons coval ently bonded to a nitrogen atom
as a basic 8 center, may include an am ne oxide
conmpound having a carboxyl group represented by the
following general formula (2) Addition of such an
am ne oxide conpound is also particularly
advandagaqumatyoifioruad izon aofina peEdstconmpundr having a

exhi bi ti ng .an excellent r.of [ i8SSqgenera
depe?ﬁ:lrékhi%loﬁ g 8ubsK T ie%t%d E%ljagé[ ﬂgll%d e &Qe ]
(2) ©tmuiker@n:RlL and R2 are each a Ilnear branched
o oveli e alkyl, Group AN ENGnind Q2% L RLARBUAL OFES 212D

aryl group having 6 to 20 carbon atons, an aralkg
gr oupartietlagly eovaOtagabEn tat éﬁﬁma%ll‘l’fyd%%ﬁyéfa% t
groﬂ% {F%fﬂ“éxh%baelﬁg SarhonR 1ataRBpr & B kexyabkyl 1ess

gro avi ng carbon atons, an acyl oxyal kyl

gr oupePRIVASNF Y2 ORo2 18UPERFHSH at oms, or an

al kyl thig-al kyl group having 1 to 10 carbon atons; Rl
and R2 y be bonded to each other to forma ring
structurle; R3 is a hydrogen atom a linear, branched,
or ggch@eﬁglkyl group having 1 to 20 carbon atons, an

aryl “grpup having 6 to 20 carbon atons, an aral kyl
group{,hg%igg 7 to 20 carbon atons, a hydroxyal kyl
group. havi 112—«3:&@ caybon atoms, an al koxyal kyl
gr oup’ g 2 td_ 10 carbon atons, an acyl oxyal kyl

group ha ing 2 t 0 carbon atons, an al kyl t hi o- aIkyI
group havivhgréitoRd@ndc&e bore #agis 2 dinaahal Jygerche

grou?gcfﬂg ﬁ‘lkﬁ)ls g%ohbnﬁgé}lndorla%hgd cQtbEYCdidhs, an aryl

alkygroup gav1ng 6 to 20 carbon atoms, an aralkyl group
having 7 to 20 carboan 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 R, 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
2 to 10 carbon atoms, an alkoxyalkyl group having 2 to
10 carbon atoms, an acyloxyalkyl group having 2 to 10
carbon atoms, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

Ry is a linear, branched, or cyclic alkylene group

having 0 to 20 carbon atoms,. or an arylene group having .



having O to 20 carbon atons, or an aryl ene group
having 9 6 to 20 carbon atons. [0017] As anot her
configuration, the am ne conpound having a carboxyl
group and having no hydrogen atons coval ently bonded
to a nitrogen atomas a basic center, may include an
am ne conpound havi ng carboxyl group represented by
the §otd ovil R rgenesadmg ormul a (3) Addition of such an
ng ? ound is also particularly advantageous to
for ¥ on of a resist pattern exhi biting an excel] ent
proflle hagi agoth¢ esenidapententy ©IF A4 fBs EPRRIRCC

| Ohg D& t
subst T ST e ol e iy 518 50" B
atonsqvwWﬁnuﬁmwbphéedaF%yﬁeﬂﬂ?%ﬂ%?&p %%? 3HhA Fg&rc centery
betmgg i& dag’ggnaﬁiﬁgsaomﬂﬂﬂ%dohaﬂDﬁ@ &éﬂﬂhﬁyﬁ|group

groups groups, ester groups, r_sul fid and
R6 |sear¢~°reﬁé‘aﬁd bryr 5h@h€@ll%?lrk9y8|erl8f3$ k7B gﬁéap
having 1 $%Qa3Qi6Ar HPNs @O, afli naNca@ipdiene igr elipo

having 6 to 20 carbon atons 018] . Nanel t ne
conp@ﬂﬁﬁl%Hl%5¥héd8§PH%g%ﬁﬁ%6ﬁ£ Orﬁégl%g éycafggxsp

gr oup efdrhasinigikenby dn ogete latepns prodvat ertinabendeds
to a nltrogen atom as, a baglc center, may include an
anin eE% PORME Br 2aftRETHXTHe conpound having a

carbox oup represented by the foll owing genera
for 1)(@ or (3): 10 R ~, N~Rz

Rr(li—o
OH
wherein Rs is a linear or branched substitutable
alkylene group having 2 to 20 carbon atoms, wherein the
alkylene group may include, between its carbon atoms,
one or more carbonyl groups, ether groups, ester groups,

or sulfides; and

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

[(0018]

Namely, 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,
may include an amine compound or amine oxide compound
having a carboxyl group represented by the following

general formulia (1), (2}, or (3):

10



/", (1) R3l,~,1 Rg-i=0 OH wherein R1 and R2 are
each a |inear, branched, or cyclic al kyl group having
1 to 20 carbon atons, an aryl group having 6 to 20
carbon atons, an aral kyl group having 7 to 20 carbon
atons, a hydroxyal kyl group having 2 to 10 carbon
atons, an al koxyal kyl group having 2 to 10 carbon

at omg,. an_Rgyl oxyal kyl group having 2 to 10 carbon

at ons, ¥ an al kyl t hi o-al kyl group having 1 to 10
carbon ons; R1 and R2 may be bonded to each other to
form d0g structure; R31)s a hydrogen atom a
IineIgl br. Red.car_pcyclic alkyl group having 1 to
20 carbon 4t ons, gn aryl group having 6 to 20 carbon
atonms, an aral kyl Off oup having 7 to 20 carbon atons,

a hydroxyﬁ*gyélrgrRQUQn@aM Rge datR alollc}a:rattonbahﬂmed,amr
al koxyal ky roup having 2 to 10 gar gn at

acy| esgiaick pit @idﬂﬁ“ﬁbJFﬁ@nE £0t207 ¢ Sﬁ'gggms, 4 aryl
al kyd i nakkyl Qr@ﬂ@m&:\élrlﬁagnlat&nslﬂ arcardadRyat @m_;up or
a ha ogen roup and R4 is a linear braq& ed

cycla %I ERe?Yr AP OThATPRG” 0t & T darbdn grgﬁg having
an a:!ydcerleJ ga@uanrwmmg & tadlkﬁﬁy@hhb‘ommnﬁavglq 2 o
R- N L 288 10
eachl%‘?vﬁﬁﬁrat %h&h yloxyf¥mg£c PRk Qqng?oup

havi egridort at2fscasbom atlys than-at 1 QﬁQHﬂahﬁHWPﬁ916t° 10

to 20 Qﬁﬂpggogtons an aral kyl group

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

Ry 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 group having 2 to 10
carbon atoms, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

R, is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

O

!

R i—N_R2

| 1 p—C=0 @
R3'[_ 4 I

'\/ OH

wherein R; and R, are each a linear, branched, or

11



having 7 to 20 carbon atons, a hydroxyal kyl group

having 2 to 10 carbon atons, an al koxyal kyl group
having 2 to 10 carbon atons, an acyl oxyal kyl group
having 2 to 10 carbon atons, or an al kylthi o-al kyl

group having 1 to 10 carbon atons; R and R2 may be
bonded to each other to forma ring structure; R3 is

a hydyepsn -dtkgm gaohp neavindrianehad, carborepdions  apkydryl
group_havi.ng .1 t rbo t an_ar 0
haviﬁﬁo%PtQé%ﬁ?gcgr%gnggt%ﬁékéia%qggg ka? %ﬁiﬁﬁ?& Egg?%g _

7 toh20imarbdr &lomsrben ydmexyal RyErgrvicHagirAgP Baving

to 10 g§r99QxﬂE%gsatgﬂsal5@&%&5&&51g&@“ﬁgﬂ%ﬁmﬁgiggtQ to

10 carbon atons, an acy1qg¥alkyl roup g 2to 10
car bdf eavrmn adomal kght #¢ cezmé;llkygr BEPUPARA TG 91 2t 50180

Carb@ﬁr@é&@con@, ar-hal ogen, GNaYPa120d Rbois radvingearto 10
branched, or cyclic al kylene group having 0 to 20
car bearke®MALCMS an aryl ene group having 6 to 20

carbon at gsandR KCnbly (8¢ bdnd¥t t20eaCH ovher eicn fRTmi 8
a linear or branched substitutable al kyl ene group

havi A§"2 $o° %G Y4rbon at ons, wherein the al kyl ene
group may s;nck udesydelgaeentbhs £arborarat dmenchene oF

o€ SRl P AL % FTEke Y 20, B3Rk, YU, b

al kyhesep giotimg Bavbngo lcd oo@0.ateashonnat oakky lolgraaP

aryl ggggrrlgoup thoa\gon%ar%gn6aﬁ&nsz,o ac@l%(}gx9£9f'§l 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, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

R, is a linear, branched, or cyclic alkylene group

having 0 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

.

|
Rg—C=0
OH
wherein Rs is a linear or branched substitutable
alkylene group having 2 to 20 carbon atoms, wherein the
alkylene group may include, between its carbon atoms,
one or more carbonyl groups, ether groups, ester groups,
or sulfides; and
Rg is a linear, branched, or cyclic alkylene group

having 1 to 20. carbon atoms, or an aryliene group having

12



[0019] The chemcally anplified resist conposition of
the present invention nmay further conprise one or

nore kinds of am ne conpounds each represented by the
following general formula (4): Conbination of such
bases i.s sonetinmes advantageous, depending on

conbi nation of polyners, acid generators, and the

i keé tRO 30 RArbdd aiR8navherein R7, Re, and R9 are each

a hygﬂﬁgan atom a |linear, branched, or cyclic alkyl
grou ing 1 to 20 car bon atons, an aryl group

having 6 Fbe2chersirdsdn vapbRbitieth waedisky FOPoT: 1y iofgthe
7 topﬁ%eqﬁf BARAL 058 mA, MGt axyabhyhr GOWRchayi ﬂ@re? ulmds
10 carbon atonms, an al'koxyal kyl group haV|n %

car boh amiowes CORROUBLY | A Al RPF SFBLR HK/ % bO‘in‘g
carh@@hégéyngorgﬁlan(4p4kylthlo aIkyI group haV|ng lto
10 carbon atoms; and two of

be
bonded t oCPBPHIE ¥t §PFUC?%?%f(ﬁ5 §ﬁm§F6ﬂ§?|c ring.

[ 0028} vahhe JedsisSt depsmniTid iodn comyi fatr tdrero i poprinses oresid
or nore kinds of an% g%gv;de conpounds each

r epr SFHIES By 2Pet% ng general fornula (5)

Co wthRsuch an ani ne oxi de conpound is
sometimes ddvantageouy: O RI i R7 (5) Rs 13 wherein
R7, Re, and RO are each a hydrogen atom a |Iinear,

branched, @®; cyclic alkyl group having 1 to 20

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
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 Rg¢ may be bonded to form a ring
structure or an aromatic ring.

[0020]

The resist composition may further comprise one or
more kinds of amine oxide compounds each represented by
the following general formula (5)

Combination with such an amine oxide compound is

sometimes advantageous:
0]

T

Ro—

R; ()

Rg

13



carbon atons, an aryl group having 6 to 20 carbon
atons, an aral kyl group having 7 to 20 carbon atons,

a hydroxyal kyl group having 2 to 10 carbon atons, an

al koxyal kyl group having 2 to 10 carbon atons, an

acyl oxyal kyl group having 2 to 10 carbon atons, or an
al kyl t hi o-al kyl group having 1 to 10 carbon atons; and
two of R7wh&®Beimrkt, R8s meyich&s bd¥riexhdho af BY AT adeh gom, 2
St I‘Uft Q_- Oﬁorgp ?é(ﬁmac;f Q:yrdlrig aELQQiZL% chﬁjm?ila%ﬂ_nlghﬁ to 20
chenica y ampl 1'fied resi'st  co i on furt her
COMPE4SEIOREOBS , NBF 62 K 'ndE ouP haﬁ%lﬁ‘é %da?p&&n&é’—"a?n atoms,
am ng, %a(i%ﬁowetﬂ,?dﬁa&ﬁ{aﬂ 7 keppesestiech by okiBe a

follomnng géneral fornula (4) or eneral fornula £5)
RO i bR QplkRE GhetRiFRAI Retoahd BRI 23&8EHR’ a°

hyerQs@&ﬁJﬁkml 8rohp NeAFingorarehed, caﬁ)fbcﬁ*y(}ﬂtlomsal kyl
group haV|nq to 20 carbon ato an aryl_.group_
havi AgY BRG XY LcaFpeh 2/0Me 2 §ﬁ a????réfbup haVi ng
7 t 0,20, CHiROA 1AL ONGrowp hyadzrl@)gyal ky| 1groupdnavicngs 2 ot

10 carbon_ato al koxya rqu ving n
carbon at &8, © ngﬁh’a591d%§ ¥V ﬁr%ugxﬁéggnéng%5$ %%B_g

car befradtaire., o@raanaremé@ddlnumgalkyl group having 1 to
10 czg&gg atons; and two of R7, Re, and RO may be

bond forma ring structure or an aromatic ring.
14 0 t Rgrely, Rfhd BherScanfer eiml HAcdRgesaAl RO are

eachcgmggg¥é¥%%nmg§ogﬁr€her comprise one or more kinds of

amine compounds or amine oxide compounds each
represented by the following general formula (4) or

general formula (5):
Ry——N——R;y

(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
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 Rs may be bonded to form a ring

structure or an aromatic ring.

14



l'i near, branched, or cyclic alkyl group having 1 to 20
carbon atons, an aryl group having 6 to 20 carbon
atons, an aral kyl group having 7 to 20 carbon atonms,

a hydroxyal kyl group having 2 to 10 carbon atons, an
al koxyal kyl group having 2 to 10 carbon atons, an

acyl oxyal kyl group having 2 to 10 carbon atons, or an
al kyl t hi ogal kyl group having 1 to 10 carbon atons; and
two of R?T R8, and Rg may be bonded to forma ring
structurejor an aromatic ring. [0022] Further, the

pres Ron @rovides a chemically anplified
positive rlesi st conposition containing, as nain
conmponentg: (Al) a base resin insoluble or hardly
soluble i al kal i, having an acidic functional group
protected )ereal AF &,| abhd eaggﬁ@lelpeaMM&r eiyeirbhenr esém a
is made to be soluble in 1 mgen t he ﬁg@f%l abile,,
gr ougingass imaneed: °fBYY % Ca(ﬁ dYgeAEraE ot AiTd (

an aaRBof ORI 20 a2l Ngroxd devdagpéunad ZQGxnépm fbems,
those havin ni trogen, at of ne e ,oxi de

i nclﬁ@ear?hﬁ&}rQHﬂfps ?u%?%?gwo éﬁ?ﬁ%ﬁ%ﬁét?ﬁgﬁﬁl ng) at
Ieasmyhawkpglfymamhmpyhagrm@gzand1Wavangommﬁt¢wﬁr@gen
at ons oval Y, bond r hasi c
R R A
anlnao@Xpdeabbﬂb@um@phhvvn@g A tarlPoegFPer offPnd °r ar
havi ng 09 hydrogen atems ROVALent 1 185chondedidansd and

ni trogen atomas a basic center, is extrenely
ef fecti ve @ @TbRsi ResuBBE ale @30 PEeP ARy 9 ﬁP&m a ring

POSi td YEEESL Sdr GORESEEOR. {QP23] In this case, the
n|tr% enz?ton1of (C the am ne

Further, the present invention provides a

oo

chemically amplified positive resist composition
containing, as main components:
| (A1) 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
{(except for those having a nitrogen atom of amine or
amine oxide included in a ring structure of an aromatic
ring) at least having a carboxyl group and having no
hydrogen atoms covalently bonded to a nitrogen atom as a
basic center as a basic component.

The amine compound or amine oxide compound having

a carboxyl group and having no hydrogen atoms covalently

15



conpound or am ne oxi de conmpound having a car boxyl
group and having no hydrogen atons coval ently bonded
to a nitrogen atomas a basic center, preferably has
three single bonds conbined to different carbon
atons, respectively. [0024] The am ne conpound or

am ne oxide conpound having a carboxyl group and
havi hgnaed hydrogéh ragemsa twov alseat P§s i borIEd o ig

nit rogen. Al m;noun a:0agi L Cae@)ta% OkubSRandBYo bachuged

an am ne co or am ne oxi de conpound having a
car boryéd @ﬂnupiﬁﬁpréSéh%%dxﬁwoﬁﬁélPﬁrIOMAng gener al

forng;ggg (2) or (3) R~, N\R2 Il 1 (1) R3"
OH wherein R1 and R2 are each a_linear,

branched, Isr thégcFage ol NEEABhaVINy OF (&) 267 A HET
atonﬁomﬁ@uﬁHBHr a&ﬁﬁ@pogfﬂ%rEbﬂ%thdZQaﬁﬁm@Om @irboRy1 agiroup

aral kyl group having 7 to 20 carbo
hydr6*98?%@4“%;ﬂ§uBYH599%@ atpms, Cfaagg ggséﬁnded to n

al kozsyal;isi n P aBavi pgs 2 taenth@, calr:bﬁ@rmmmasahhree
acyl oxyal gr oup aV|ng 2 a t s, Or an
aIknyﬁ?%eéWVVF gr8ap nﬁ%VVhéhff%reTS c%ﬁrtgﬁﬂg%bns R1
and R2spaytibeiianded to each other to forma ring
struiégég R3 is a hydrogen atom a linear, branched,
£|IC al kyl group having 1 to 20 carbon at ons,
an aryl greupnhawi ngngoirsl 28 6AlheNORE B OTRAUAT APKYANT

group 23%%%g-f£%%9 %n&aﬁ PRS2 chYAET DX %ﬁkalently

group R carbon atons, an”al koxyal k
gr oupohded nkp 2 tng tregepar bl & cnPasaf Sy X\ I&I r May

grouﬁn@ﬁﬂhémhﬁzéﬁln%ocompound or amine oxide compound having

a carboxyl group represented by the following general

formula (1}, (2), or (3)

RI\N/RZ

- ®

R3y; ——R,—C=0
N

wherein R; and R; are each a linear, branched, or
cyclic alkyl group having 1 to 20 carbon atoms, an aryl
éroup 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 R, may be bonded to each other to form a

ring structure;

R; is a hydrogen atom, a linear, branched, or

16



carbon atons, an al kylthio-al kyl group having 1 to 10
carbon atoms, or a hal ogen group; and R4 is a |inear,
branched, or cyclic al kylene group having 0 to 20
carbon atons, or an arylene group having 6 to 20
carbon atons. O ? R-NRZ R3--, a- i -0 (2) OH
wherein R1 and R2 are each a linear, branched, or
cycl&gcﬁlapllkgﬂogpommmgnb flot202¢ ardhtrPraBEABS, aan aryl

aryl O VJ_n\c;;; ?gtgoé (‘?a%b%ﬁr QQQmQt oﬂ']s’ar%ﬁk laJii(Cydp

grou avin on atons, a hydroxy
gr oulpa end ﬁgtOZZﬂocatanuﬂﬁmmSatén%Ydﬁﬂﬁxﬂq&i%yaFRyw having

group having . b i%9m§aﬁﬂp%lﬂb99§lk§¥1g%aﬂpoﬁxahkglz to

group havi ng carbon atons, or an
al kyl® macmankyrtogs oURN RSN Yo YR KB 198 O WA M50 Nt kS L
and R2.ymy AeRonded 10, ach-auRel §eodpmavangr ingo 10

structure; R3 is a hydrogen atom a linear, branched,

or eYERIT ARyl §F orphhERASHg ITOFB’ 2 Tar bon at ons, an
aryl growp hawi ngrak9 BBagaidnn oat asfallanamalelnyel group
grou haV|n% 7 to 20 carhbon atorrsél drox %Ik Ihaving
gr ougaﬁ%ﬂﬁ iy T2 2003 8P LAr TS et Shs na?]r RO aloﬁél

group faviMgadoba alBmearbon atons, an acyloxyalkyl
group having 2 to 10 carbon atons, an

al kyl t hi%-al kyl . group having 1 to 10 17 carbon atons,
or a hangen group; and R4 is a linear, branched, or
cyclic | ene group having O to 20 carbon atons, or
an a 'T' ne hroup having 6 to 20 carbon atonms. CD (3)

N
| . —4—R,—C==0 (2

S

wherein R; and Rz are sach 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;

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

Rz 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 carben 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, an alkylthio-alkyl.group having 1 to 10

17



1 -CO OH wherein RS is a linear or branched
substi tutabl e al kyl ene group having 2 to 20 carbon
atons, wherein the alkylene group may incl ude,
between its carbon atons, one or nore carbonyl
groups, ether groups, ester groups, or sulfides; and
R6 is a linear, branched, or cyclic al kylene group
havi ngridon mt2@scapboa atbrmsn grodn; apyd ene group
having 6 gt 0; 20, cahon ahomRendWldidd eRcotcsuply@he group
ani ne conpdund ‘or "am né oxide compound is _
par t heulmg |§ tadvantageeusatanFoLkatRofr Hiene Jregpshaving
patt gr p, exhi i tindapmexcel lent profile having a |ess
dependency on a substrate. [0025] Furthernore, The
chem R nplified positive resist conposition may
furtier co ise one or nore kinds of am ne conpounds
i ne oxide conpounds each represented by the
i ner al ngnula (4) or general formula (5):
RO N R7 (4) R8 wherein R7, R8, and RO are each a
hydrogenlatom a |inear, branched, .or cyclic alKkyl
group ha®mgs=I% 0 20 18 carbon atons, an aryl group
having 6 to éﬂ carbon atons, an aral kyl group having
7 to 20 carbon.atgns, a -hydroxyal r.Qu '
to 10 car BORTEC8nE® 4n ° éﬁé%i§a¥€j¥¥g¥%ﬁg ES%?%%E%?éﬁie
10 caikphemt anupahavacyl dxyal Ay Icagbenpakens ng'erednlghe
Carb%T ai@ﬁ%’ Au? yakhglﬁﬁgFyﬁgéﬁ%%ngﬁggpc@ﬁ%hﬂ@tbm%@
10 caré%n at onrs; and

one or more carbonyl g¢roups, ether groups, ester groups,

or sulfides; and

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

Addition of such an amine compound or amine oxide
compound is particularly advantageous to formation of a
resist pattern exhibiting an excellent profile having a
less dependency on a substrate.

[0025]

Furthermore, The chemically amplified positive
resist composition may further comprise one or more
kinds of amine compounds or amine oxide compounds each
represented by the following general formula (4) or

general formula (5):

Ry N R

G

Rg
wherein Rs, Rs, and Re are each a hydrogen atom, a

linear, branched,. or cyclic alkyl group having.l to 20

18



two of R7, R8, and RO may be bonded to forma ring
structure or an aromatic ring. O t RO i R7 (5 RS
wherein R7, R8, and RO are each a hydrogen atom a

| i near, branched, or cyclic al kyl group having 1 to 20
carbon atons, an aryl group having 6 to 20 carbon
atons, an aralkyl group having 7 to 20 carbon atons,

a  hyarioory altiopls , grouprha\d1RwP2 heging ¢drbdd SE5RED aPms
al ko r a 194cC A, an
acyl%%y&#ifﬁa'%%ggphgéﬁﬁngéﬁgg %8 %g?%gh atons, or an
al kyhydi o Wyl gicowp m@VVﬁg21tPolﬁoc%ﬁFHbﬁtﬁﬂénsanand
two 9£k£§&afﬁ§l @quﬁ@higﬁh&"? Q@nd@dcéﬁbéﬂﬂdﬂd&srlag
structure or "an aromatic rlng)0 Conbi nat i on of such

basescykoxserdtiinggouRdvATt oS, Ldepemitfithg toAe, ©F 2°
conbi nadiah £f 1RQhYRBESE @GHithg gemera@cwérbo&ndtbhe, and
Ilke 026] Moreover, the present |nve QrOV|d
a chem céEIWIO y C&nPi leﬁeda‘h%g‘g’t G ]P%s}i’cg} %'Bosn i on
ContQtBu@@nxﬁ%rwﬁhnaE@ﬂ@Dﬂﬂﬁh&gu(A2) a base resin
which is soluble in alkali and which is made
i nsol ubl e% n alkali with the aid of an acid catalyst;
and/or, a conblnatlon of a base resin 19 with a
Cros I|nk§p agent whi ch base resin is soluble in

r

Fing

alkali and is dhde Ynsoluble in alkali via reaction
with the ossl i nking agent with the aid of an acid
catal yst; g¢(B) an acid generator; and (C) an am ne

conpound or am ne oxi de conpound
wherein R;, Rg, and Ry are each a hydrogen atom, a

linear, branched, or cyclic alkyl group having 1 %o 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, Rs, and Rg may be bonded to form a ring
structure or an aromatic ring.

Combination of such bases is sometimes
advantageous, depending on combination of polymers, acid
generators, and the like.

[0026]

Moreover, the present invention provides a
chemically amplified negative resist composition
containing, as main components:

(32) a base resin, which is soluble in alkali and
which is made inscluble in alkali with the aid of an

acid catalyst; and/or, a combination of a base resin
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(except for those having a nitrogen atom of am ne or
am ne oxide included in a ring structure of an
aromatic ring) at |east having a carboxyl group and
havi ng no hydrogen atons coval ently bonded to a
nitrogen atomas a basic center as a basic conponent.
The am ne conpound or am ne oxi de conpound having _a
car bexyi agrcrmpSémdkhag'laﬁfIﬁo pdEbgeas At BT e d¥aF e R 4P

bond 9 % a%ﬁoggnméﬁéngﬂﬁ%l@bﬁéshﬁ SER BN vilaSrah&0ion
extrene y e fectlve as a basic substance to be adde

i nt owatimegu ioresrésnking AARES HiL6R. TPO0B At APhPE?
caseca££§?ggtrogen atom of (C) the amine conpound or
am ne oxi'de conpound having a carboxyl group and
havi ng no (BydrBgent AtGHRSTE6PAF efffy bonded to a

ni trogen qt@”hﬁsaﬂlrb@%dfnp%%ﬁﬁebr phbferalildg baspbimee

si ngl e bonds conbined to, different carbgn anp ine or

r espéBYFSRE VO GH28F TRE Rhih&1ESRESHNET S Anihe"6xF de
conparnel havideg ina1caedhoxyla griowp sandchave ngf ro aromatic

hydrogen at ons coval ent | bonded .t
ag at gg%]éﬂbg%?g ﬁvt%gya cé¥%&%¥l gaa Léééﬁk§%lﬂ%ogb

conpayddo@sn artions omvdbembnpdum@ehavpng ngt oEreyoRyPm as a

roup re res nted b he. fo eneral formul a
(1) Bess aiofo" gl%‘%é'%%\%fg R3l,~ RA-i-0 |

OH wherelﬁhﬁlaadeFﬁbmnqynﬁa@h ampbﬁe%ﬁldanﬂm§ﬁéHd Bpving
cycl Bccﬂ}g(yiylg\?q%ﬁphg}{& nlga\;lir{go n%o h%!}:g@@n ad Qs c@ﬂflalently

aryl — group "ha to 20 carbon atons, an aral ky
grouponﬁ%®|ﬁﬂga7nﬂér29€%a?ERW1%ﬁ(ﬁn?aséchﬁﬁ?B%?aPﬁyPlso
grou@xgﬁyﬁéib effective as a basic substance to be added

into a negative resist composition.
[0027]

In this case, the nitrogen atom of (C) 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, preferably has three
single bonds combined to different carbon atoms,
respectively.

{06028]

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 of (C), may
include an amine compound or amine oxide compound having
a carboxyl group represented by the following general

formula (1)}, (2), or {3)
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2 to 10 carbon atons, an al koxyal kyl group having 2 to
10 carbon atons, an acyl oxyal kyl group having 2 to 10
carbon atons, or an al kylthio-al kyl group having 1 to
10 carbon atons; R1 and R2 may be bonded to each
other to forma ring structure; R3 is a hydrogen
atom a linear, branched, or cyclic alkyl group

havi ng;l tR,20 carbon atons, an aryl group having 6
to 20 calbon atons, an aralkyl group having 7 to 20
carbon ations, a hydroxyalkyl group having 2 to 10
car bon an al koxyal kyfly group having 2 to 10
carbgnlato Ran—a@¥£qualkyl group having 2 to 10

carboﬁﬁq%gﬁ%, an al kyl thi o-al kyl group having 1 to 10
carbon atons, or &MHal ogen group; and R4 is a linear,

branched, ffe.eY6!l Rf BlKWH, e HLIUP a hameag, Gotznc@d, or
carbon atons, or an ar Iene roupﬁgaV|n to 20

car b6HCAE BBl k3 DIRMP. RERSNY 7 h CpE t?%ﬁ 8p arvt

wher g lreuﬁlhmg% ake 2eachrvont i neals,, bhaacelﬂ.‘EIdyl arrougl
cyclic alk rou ha ing 1to 20 cay rbon s
arylhaﬁﬁﬁﬁp h%%l PG 2B ¥Rt bt hgtoﬁgyagggar%ﬁﬁ} having

group tbavo n@aﬂbdro azeamearbmnah]tcomlkarlhydpwyiaa%yﬂg 2 to
group havi to 10 _carhb t I I
grougohﬁeFﬁgnZ%fgm’lﬁncar 9oxééf¥2; d%%ugcgﬁg%séﬁyto to

gr oupahavhngt@ng,0 ok ancat bphtlators, kydr ggaup having 1 to 10

aIkyIthbo alg%t group having 1 to 10 carbon atons; RL

on
and B onded to each other to forma
R1 and R; may be bonded to each other to form &

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 group having 2 to 10
carbon atoms, an alkylthio-alkyl group having 1 to 10

carbon atoms, or a halogen group; and

R, is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

O

T

Rl""_N'—Rg
Ry
Ryt TRT=0 @
k\4¢J OH

wherein R; and R, are each a linear, branched, or
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ring structure; R3 is a hydrogen atom a linear,
branched, or cyclic alkyl group having 1 to 20 carbon
atons, an aryl group having 6 to 20 carbon atons, an
aral kyl group having 7 to 20 carbon atons, a

hydr oxyal kyl group having 2 to 10 carbon atons, an

al koxyal kyl group having 2 to 10 carbon atons, an

acy| exymalkylkgh ogpolaiaigng fot®020 ceatiom atems, am aryl

al kyl t hi o- alk¥l grgggﬁgqy%%%n aEQméoanPQhQQ_thQP§upor

a hat'ogeh retg: ~and i's a | near, branche
cycl ha:v:aigky’/‘l ene2grg®¥bomamqrrg 0at bydromvaltior AFeWR, haFing

h av (e}
an BULENS LB NLRG B L0 20,SREPOTL BB BLD ©

erein is a linear or branc
subst? tegrsine atghRy | @heacgfrlmacga%wn@r%ﬂ @G 8afbbn 19

at ong, WherfiRst Ngr & kyl8Nne ngdboupk fRYgidif Wding 1 to 10
between its carbon atons, = one or nore carbonyl

gr oupdrb®t g oups, ester groups, or sulfides; and

R6 is a | gneatq Aranghed,hdidely ebi saah kytiene wgr dopm a
having 1 to 20 carbon atons, or an aryl ene group
haV|ﬁbn92?”%“F6r?O carbon atons. Addition of such an

am ne conpQuU¥l HDMmyaAIFoRenoXt &ie, axﬂﬁm&amd bsanched, or

particul arl vanta eous to f r r esi
patt8]*“?1139&h"1ylk5<|ytdL Hﬁmé PSREAE en?’ B?b)f? na\%tr?én%é d 25

depeggens yhzomng 5ubetmttcearl:{otio,’a@pmﬁur@!heﬂ’mlrl@l PHeup
Fhemheplid A bbi £4-0E0A IR, LORYSLoEPIPRM Yl Riving

furt ri'se oné or
2 to 10 carbon atoms, an alkoxyalkyl group having 2 to

10 carbon atoms, an acyloxyalkyl group having 2 to 10
carbon atoms, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

Rqy is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

3

|
Rg— (=0
OH
wherein Rs is a linear or branched substitutable
alkylene group having 2 to 20 carbon atoms, wherein the
alkylene group may include, between its carbon atoms,
one or more carbonyl groups, ether groups, ester groups,
or sulfides; and
Rg¢ is a linear, branched, or cyclic alkylene group

having 1 to 20 carbon atoms, or an arylene group. having
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ki nds of am ne conpounds or am ne oxi de conpounds each
represented by the follow ng general fornula (4) or
general formula (5): RO i R7 (4) R8 wherein R7, R9,
and RO are each a hydrogen atom a |inear, branched,

or cyclic alkyl group having 1 to 20 carbon atons, an
aryl group having 6 to 20 carbon atons, an aral kyl

gr oup tmavionga¥oto 20mcar bon at ons, a hydroxyal kyl

group havhggiéi 10 olfo s%@[:lbgﬁ' &Eﬂf@s’coﬁgouﬂ&kgf(y&%iw oxide
group havi ng %0 “L0°carbon atoms, an acyl oxyal kyl

gr ouporirerindg 12 partdicwWaron adventagenusayo formation of a
al kyl thi g- a| r QUR: aving r beR rat @NBavaid a
t wo %‘%ﬂﬁg %ﬁg%gﬁd R9 Hn%én%ea;b!o%g%%pltég&f %r ma ring At
st r uktsy dependAnay otmtd SWIiSHEate-R7 (5) 1 Rs  wherein
R7, ;ﬁgnd RO are each a hydrogen atom a |Iinear,
branched, or cyclic alkyl group having.1_to 20 carbon
at ons, anFREYDEGHEGHp ﬁé@iﬁge%l?%ﬁ%ﬁ)q@%ﬂbéhe%t%ﬁﬁﬁtlﬂﬁn

ar al kyd; Gr QURpHaYE Neh Tndyo 20 t6ak bedm@t 58S on@ 23 more
hydr oxyal kyl group having 2 to 10 carbon atons

n
al kkHPHIKVAT §RODP FIRMY ©5 8- Bar¥ds eatcgﬁg’?hgﬁs each
acyl exyad derlte@r pypthaviclg cking §Onessboivratdas (4broan
alkylthiojglk¥l %ro%g_having 1 to 10 carbon atons; and
two BFNRAL REITHAY may be bonded to forma ring
struBsure §f—am Bromatic ring. Combination of such
bases is sqmetinmes @glvant ageous, dependi ng on

conbi nati o

li ke. Rg

wherein R;, Rg, and Ry are each a hydrogen atom, a

of polymers, acid generators, and the

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 R+, Rg, and Ry may be bonded to form a ring

structure or an aromatic ring.

R; (3

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
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[0030] Furthernore, the present invention provides a
resi st patterning process conprising, at least, a
steps of: coating the above described resi st
conposition onto a processing substrate, and heating
it to thereby elimnate an excessive sol vent
conponent remaining in the coated film to obtain a
r esilsgdfddyamn kedngluoty gviapt @r ho ekpomubenbytampi it
ener radiation; a dyctjn

post? %(Opxaléaurk@ib ﬁ?%gq}darvgg@rrgn{cb g% L?A;%bs)irnr g&f’ms' o

dev et opmentalbyl agdevelhgpyéng P0081310 AR tRopartPBEd Y P1

usefﬂlgﬁ%fiioggig%i of ffp Bak88LSt tHald @RbBE RESESS Bind

the present | nvehtion provides a patterning process,
conpri si ngwoaef |FeasRy, @nsk Bpstdf P bRPPRE thet Ube T119

descgifed f,@shst 2 g RASIticoRingnt o a mask bl anks
for rrgeil' W tuﬁ: a ch?orri um c:oln?oﬁ;}1 film conducting,
&

after a héambiraigareRt, spabkte?teexfoSOFETHY 2 hi gh

ener gy, d3diabhen Lépougha ophebRpBsk: iorDbfpablendrs, acid
exposure by hi gﬁ energy radi ati on beam conducti ng,

af t eFeReHERrSrr 888 et d<required, devel opnent by a
devetoper). Although it is extrenely difficult to

control a_ 24 profile of a resist. pattern Ny
boundary fHEEMOHIY S ¢ ﬁ?lgmpﬁ‘rens%%?rplorgvneéltg‘fmaggﬁ‘?loﬁir%
conpeeisik i idamterhing ppossisblcempoi$bngn @t ésiest, a steps
patte%_n having a desirable profile by adopting the
resi$ “patterning process of the present inventijon.

[ 0032] Theoptésenthd mbenei 6asFsikehiefleédCeBP T End?

the oS%@rgaﬁ%%%gggﬂggoguﬁggﬂg%eqxhgé coMPoUNd.c haviRgreby
eliminate an excessive solvent component remaining in
+he coated film, to obtain a resist film;
conducting pattern exposure by a high energy
radiation; and
| conducting, after a post-exposure baking treatment
as required, development by a developer.

[00311

As a particularly useful configuration of a resist
patterning process, the present invention provides a
patterning process comprising, at least, a steps of:

coating the above described resist composition
onto a mask blanks formed with a chromium compound film;

conducting, after a heat treatment, pattern
exposure by a high energy radiation through a photomask,
dr pattern exposure by high energy radiation beam;

conducting, after a heat treatment as reguired,
development by a developer.

Although it is extremely difficult to control a
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car boxyl group and having no hydrogen atons coval ently
bonded to a nitrogen atomas a basic center as a basic
conmponent , into the resist conposition, so that the
resi st conposition is allowed to provide remarkably

i mprove perpendicularity of a line pattern even at a
substrat e-si de boundary face of resist, in addition to
a hpghﬁildeﬁbbUEESM$tamdﬁpﬂwvmderant%%@éhkﬁﬁﬂ E8ehi Yy 2

(oS! o1 806E..{ QLRSS YN0 B RALLE BoREBAd Eiln, e i

Part I becones possible to provide:
chenpoabilg/learqml |fb|rsdareg$ls€tt CRHIES Nt h@)’lﬁlf&fbrﬂ éiieﬁllﬁ@b]a%

am ne g?{rp %p’ ﬁet@é('x%%l%QWBQHHthﬁ%@ Mrodess of the

carbey resi st conposition is desirable
as apte&entpahKQKHOﬁorn1ng, mat eri al for production of
a VL%b a photomask; and a patterning process

ut|I|Z|ng the resist conposition. DETAILED d the
DESCRI PTI (0P FREN PREFERREDNENBCEP VENIE ) 663537 °"

Al t hglghe exhigdiiRNGbS Q&lﬁ&mbﬂﬂaﬁsQﬁhpbﬁﬁ&ﬂthdﬂln@ bl be
explained in detail, the present invention

i ni caaPeRet HPUPTREAHPEEEH 1% gﬁf89§nh59% eé%ﬁgéFPtly
condyghdd tdvestiitgaybanatin ans unkacwn cempourd, av\haéhc

is to be blended in a resist co LE1on t.he y
pr ovFBQPaﬂe“"exrcm gnﬁ;gﬁa{‘?sezrsnt pcroo m%(?L%lgh ch ochahl EQQ

subs&éa&etsmdhpdymnadary525liquﬁﬁ(ﬂb pegws@e Femagd@Piyon

to a,higher resolu rest eLen has.bgen
obt ai'FiBHC%® e CalFuEarffoék n%to%23|st :

conpesbstoﬂteVWNdﬂwbpmodﬁd%sfﬁﬂ$=é%béﬁﬁéﬁ? patadtyion to a

pr0f||8h$¥e£E 18 iYPsthat sr ¢ A hourdaey1éa€etdifing
reS|s€ In addition to a higher resol ution,_ The

Dr esEREiphTRFR | PESSBEER Rt ARG IEaPEPEH DUt in a

manner & hati . A § haugheexaspl gss ofv1suel arbaedeonpound

or am ne oxide conpound havi ng a car, oxxl group %d

hav,ﬁgemlcally amplified resist “composition contd ning an
amine compound or amine oxide compound having a carboxyl
group, which resist composition is desirable as a fine
pattern forming, material for production of a VL3I and a
photomask; and a patterning process utilizing the resist

composition.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{00331

Although embodiments of the present invention will
be explained in detail, the present invention is not
limited thereto.

The present inventors have earnestly conducted
investigation of an unknown compound, which is to be
blended into a resist composition to thereby provide an

excellent pattern profile at a substrate-side boundary
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no hydrogen atons coval ently bonded to a nitrogen atom
as a basic center, include conpounds or oxide

conmpounds of amines (so-called tertiary an nes)

havi ng substituted three different carbon atons, and
conmpounds or oxi de conpounds of i m nes having
substituted two different carbon atons; it is found

t hat fhke am nesmmpaundsldotiorarﬁcn@t oipber conpoiridgen- As

having a ca Ebn X ﬁq 1QUPLARM HAvNQq 'aocﬂmwegm AnPIBfied

covalPeAtry oa nrtrogen atom as a basic
cent photeperesent@ohrpy ithenf obhiowi pyoyéAerarn FoiThiras

(1) é%t&é}n De %%@QIQ{ obt aiNed rat shhghssunddgl dsce

and hi'bit er bl ending effects, res ectlvel¥
Partlocfulrarsttyt a!tﬂ aisstignelej A IHFTIALTO LR BT o

reS| ges@ €a§§v@mtﬁﬂp¥§@tb@@@lniﬁﬁﬁﬁﬂy c6ORPeSi dutns, a
eve oprrent has been conduct ed r’%&ﬁ devel oper

afteﬁﬂa@nﬁéaﬁh@?eaﬁwgé‘se?‘%%‘?se& AWIDDSHFR PP °F
?leckﬁﬁﬁebgﬁﬂ&efééﬁﬁdﬁﬁﬁtQéﬂSn@f£aﬂﬁkmx@&SdeﬁﬂeﬂuEhhalng
ooting in case of positi ped s atterns:

whi | GOURIEFEHER | & RIS CONET HEF GBI (CaBan b rogen atom
negatidsve- byped ¢émepatihelnde semipdunats nar pRiiy compounds

resolved .fine att re.nmpde su st H{S bstituted
”ean'%glaglégealiég %Dlaetdt FREEBTY aaﬁnsle C used % substiEaLe

undertmﬂeeaﬁﬁ,ﬂed@vtelccqnmm atoBuc rrs} tagapPonds cah e de
avoi ded b)éngdogjﬁ;l Ofpl\,ﬁ?ef thes §s§]§58tlccqmggs%boglpfertéﬁ%

pr eséfit T nvent i on e exhfbiting an extrenely
enhartca&dbomrrptglwnglteflfSeépunPOD@@It_} ATt ReugRTPHEds or

ni trogan.cantal né%&ﬁﬁﬁ°ﬂﬁ@§n& 0, he rdiendedoip 4t having

resi st conposition of the present i nventi on_ enbrace

the arf HeIE6EPDUFERNDICOTRLABE X RIS TFodnBS T AT 9T e 4™
havi ng a &akhexydindOuRaedehoyd gy nﬂle @dﬂ@geﬂg ateonmal

coval ently bonded to a nitro en_at
cent eoTEY %Fépﬁééeﬁ’ﬁ el oy Phe ?01??%‘% é)%ﬁ‘épgﬁ dt higher

for myiaa dsl) ah@ €3 ims mm;edrabwmlrtdwefmeesent
respectively. Particularly, at substrate-side boundary
faces of resist in case of conventional resist
compositions, when development has been conducted by a
developer after a heat treatment as required after
exposure by electron beam; fine patterns are not
resolved due to footing in case of positive-typed space
patterns; while undercut is made considerable in case of
negative-typed line patterns such that narrowly resolved
fine patterns are made substantially meaningless due to
pattern collapse caused by undercut after development.
Such situations can be avoided by adoption of the resist
composition of the present invention, while exhibiting
an extremely enhanced improving effect.

[0034]
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invention is not limted thereto, and it is also
possible to blend, into the resist conposition,

typi cally used am ne conpounds havi ng no carboxyl

groups and oxi di zedl y obtai ned conpounds thereof

havi ng am ne oxide structures, in addition to the

am ne conpound or am ne oxi de conpound havi ng a

car boxyl @iohpugndHeaviitgogno-pyrliigemdacengounds to be
cov n [ n 6t
ConcLETi TGRS RRRE SETS S ety

R3 NiRger(iZjon fembrige Rgh¢ spineHoemByuldy omNaeinewfgt & n

R ggaﬂﬂéea%a§9a§t|35¥¥ﬁg Deanshesh ProupCheli Baving no
al kyl dgroup having 1 to 20 carbon atons, an aryl 27

gr oupydrrdety agome 2OV HoY KO8R B aarrHitlﬁ?Igeér pbpn @s @
havi g ifc tQ2Q +Cakbes Al QUFRed@ LY erOXFE k3 ingl geperal
having 2 to 10 carbon atons, an, al koxyal kyl group
havi FF2ikas (30 Ear boh 31 GIRECARPES GRFaITy P SBFoup

havi pgvendienlQs 6atbotmaiamhetetan ahkylt hisosakkyl

group having 1 1 carbon atons;, RlL and .R2 y be
bondBE T P Eadit ggﬁ%&’t%??%ﬂ S TSPLRE C?mpoﬁﬁﬁﬁgg?

a [ring struc
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.

[0035]

Rl\N/RZ

(g »

Ryg— ——Re—C=0

A L
O

T

R—N—R,
@

l_ —-p—C==0

gl
A o
()
®
N
Lﬁ—<|1=o '

OH
wherein R; and R; are each a linear, branched, or

cyclic alkyl group having 1 to 20 carbon atoms, an aryt
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R3 is a hydrogen atom a linear, branched, or cyclic
al kyl group having 1 to 20 carbon atons, an aryl
group having 6 to 20 carbon atons, an aral kyl group
having 7 to 20 carbon atons, a hydroxyal kyl group
having 2 to 10 carbon atons, an alkoxyalkyl group

haV|n 2 tQ [ t I g
navi N2 #8viY EdFoa 3edlen ZRAFY KRR L
havuhn@vqu 10 2@a¢d31dwrata¢|¢ms,oa !aycwaqm@éﬂ-;y@r@g@up Reving

i s ) ltj,cpel%r ’nggcar%fg nclég_lkbg Qi]wl %r}%ugr Qélplng 2 to

haV|ng n a ons, oOr an ary ene roug
havi Hg ca@bp@ aQorar boh aavdeEyaiReyl sIzpUr hegingre to 10

br anched, sulstit ut able aqhdg,»ﬂtﬁas 2 OEPURy AW AEv2nd Ol 2Q 10

carbon atons, wherein the al kylene =~ group may incl ude,
betm%%ﬂxﬂt§t@ﬁﬁbon atons, one or nore carbonyl

groups, eRheindRQURSy IRSHRMJGHOUPSead cHilel deStoahth

R6 is a linear, branched, or cyclic al kyl ene group

havi High91 StGU961ES¢ bon at oms, or an aryl ene group

raV|ng 6R§Q12QA®§HBS@e?t£ﬂﬁn k?Q3ﬁba¥Vt¢FHﬁhh&ﬂy or
imtati.ons es .of .an ar ou aving 6 t 20
carﬁﬁﬁﬂdtoﬁﬁkggngB%EéﬁV‘1ﬁ@|3dé°a§%ﬁﬁ rogﬁi ar dry1
napr@ﬂnup getpg antdrad qyrbup,aph@marﬁdnaﬁalgymugroup
pyr%ﬂ%rr%&qu@Pe pn%ﬁﬁce%Xngrogph%§¥§§J 9&eg¥gup having

I near, 'bran or °c
aI kyl togr adp cleSbhavatrgns], te a@keay@bkwlatmpcbﬁm@m yo

i ncl i’(g%a\arb%%t Q¥Lm%ggﬁ%cﬁ%§¥glg§9%oﬁ Qﬁ)(rllngrQUPO 10

i sopropyl group, group, Isobutyl group, buty
gr oupRrgseEnefomgr oup, 2l bbiiogadlipl #eH hgrénp, L 0

cycl oY la t8hQUPs r G U LRV grgﬁﬁ’yp, and
decahydronaphthalenyl group; exanples of an _ aral ky

group havRng %7 & d1282Earbo dtGhs oEoﬁE?H%Ii}kﬂlﬁélleuajéoup
a benzyilnggnoup, 2 phenaidiy la t@hneypor pxe MM lle®RY hroup having

6 to 20 carbon atoms:

Rs 1s a linear or branched substitutable alkylene
group having 2 to 20 carbon atoms, wherein the alkylene
group may include, between its carbon atoms, one or more
carbonyl groups, ether groups, ester groups, oOr
sulfides; and

Rg 1s a linear, branched, or cyclic alkylene group
having 1 to 20 carbon atoms, or an arylene group having
6 to 20 carbon atoms.

[0036]

Without any limitations, examples of an aryl group
having 6 to 20 carbon atoms concretely include a phenyl
group, naphthyl group, anthryl group, phenanthryi group,
pyrenyl group, naphthacenyl group, and fluorenyl group:

examples of a linear, branched, or cyclic alkyl grecup
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group, naphthyl met hyl group, naphthylethyl group, and
ant hr acenyl net hyl group; exanples of a hydroxyal kyl
group having 2 to 10 carbon atons concretely include a
hydr oxynet hyl group, hydroxyethyl group, and

hydr oxypr opyl group; exanples of an al koxyal kyl group
having 2 to 10 carbon atons concretely_ include a

met hbXyHaa Hy |t ogP8upa Iz e ifgey 6CRGF e F bypinclude a methyl

et ho y@ﬁgrnathygreHQupz Sty etrbyb, 9£§®§Eopyl group, butyl
propoxynethyl group, 2- propoxy eth¥ g up,, 1

but oXFPER hyl S RGHp, IDOWRM FXPREHRY 9T GRBupPentyL group,

any| gxygetdwdurdr aepyl 2g2dud ,0xyellBykn gy Dugroup, cyclohexyl
cycl ohexyl oxynet hy| grou %?_ycl hex onyeth le%rogpan
cycl SpeHR v1 383y FECRY 47 %ﬁ? oﬂ@ ?91oxye

gr OU@ral]aim q:E‘oQL@EhSVDﬂgaT kl;d Q;morctalrbns ahcanseofoncretely

reSpeCt \) exa es of n _a

o SO BT A oA BoRE S ut o sy St BPp Y ot proryL
fOf”yk@myﬂﬁthmkhgﬂmﬁphyla@ﬁnuxymephyhygﬁtmxﬂ group, and
propLo Jli‘E?C)I( n ¥ ]L_‘jgup b‘i{%{%}(%%?%“ﬁ[yd&&‘}‘éﬁkyl

p|va?o oxy ‘cyc ane
car bgnwmyammyp gpou@ carbn deeasogPoRyHEEHY It ngledp: 2
and g @%?BL S5 19 1a§réhgy'ﬁm&x@t%§ll group, hawing 1 to

10 ca n ato ncret el i ncl ude a neth | thi onmeth
gr oupydeeFH nanveneEAYP g@%ﬂﬂ?lespro(?py?‘f'lt ﬁ%%ﬂ’@f‘ﬂ;}‘iylg %8%

I zggﬁgwﬁih) QB HRY ba 8F O Pa t oritH tadHchieeaRY hyhc DU,
i u

i omet hyl group, t- butylthionethyl group
S anpr RO Gratp: RIS gY U ety L
cycl ghexy) thiamihpkhgr Oé;thﬁbup,[ QQE)Z)]ox&BeEMﬁIFMJB:SJpof 2t-he

am ne conpounds havi ng a carbo rou
P RO REO Lo ge B a Py S EOEE u, H-BHR, Fhlak,Bgn)e

as agbaspc amynuxymethyhegxwmﬁﬁﬂﬁ-dmwﬁenyebhyhsqroupf

represent.ed eneral cwjnq A1GLL W Ll 081 ,
conc?%?g?hex e PgFg Eb%fcwé Sat T te%-gﬁ%rgroup
NaﬂEby¢l@@mﬂtximawmberln@tquna Zrcyclopentyloxyethyl group,

and isomers of alkyl portions thereof, respectively;
examples of an acyloxyalkyl group having 2 to 10 carbon
atoms concretely include a formyloxymethyl group,
acetoxymethyl group, propionyloxymethyl group,
butyryloxymethyl group, pivaloyloxymethyl group,
cyclohexane carbonyloxymethyl group, and
decanoyloxymethyl group; and examples of an alkylthio-
alkyl group having 1 to 10 carbon atoms concretely
include a ﬁethylthiomethyl group, ethylthiomethyl group,
propylthiomethyl group, isopropylthiomethyl group,
pbutylthiomethyl group, isobutylthiomethyl group, t-
butylthiomethyl group, t-amylthiomethyl group,
decylthiomethyl group, and cyclohexylthiomethyl group.
[0037] '
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di met hyl am nobenzoi ¢ aci d, p-dinmethylam nobenzoic

acid, mdinethylam nobenzoic acid,

p- di et hyl am nobenzoi ¢ acid, p-dipropylam nobenzoic
aci d, p-dibutyl am nobenzoic acid,

p- di but yl am nobenzoi ¢ aci d, p-dipentyl am nobenzoic
acid, p-dihexylam nobenzoic acid,
p-diethan@h@m@ﬁ@beﬂﬁdﬂ@f&@ﬁ@? compounds having a carboxyl

pfdiiEQQ%QBQPQJQEB OHS”K§& é%ﬂ deoRs covalently bonded to
di mefhanbl am nobenZzoi ¢ acid,” 2-met hyl - 4-
di et byhahtembertoic aack doaPl e gey- gf the present

dietEXL 'HQP%ﬂZQi @EEgt d by the general formula (1) will
3-dinetﬁﬁ}anino-ZﬁﬁéphthaTenéf acig,

3- di BEhgPRAA TR RAPRERAFBAS UG, vathout limited thereto.
di met hyl anj 419, beospbenaqiiesachdiue digret hyl am no- 5-

chl orobenzoj c acid, 2-dinethyla ]no-%—'odoQgﬂﬁgkﬁc scid
aci ddimethy bt HiALEREAGS 52 Ry &‘%&ﬁ% R [ ‘
d!”Ehhﬁhﬁ@iﬁWKﬂMﬂﬂﬁbéﬁebﬁﬁ @@idL_p¥diethylaminobenzoic acid,
g:gg%géhgﬁ%ggﬁ%gﬁ%#%%?ghggé%%?8Egﬁgﬁhtylaminobenzoic acid,
di mephyl aat pophiempenabic acidl, ﬁbdipentylaminobenzoic acid,
G oL AT PRSP 588, b ppanci anincpenzose i,
di mevhyll asvpophrTylarbenkenzo bei akiand-2- ( 4-

(ol DUt ylenLno)serdiedroxybenzoy) Jhsaeoa-aci d. [0038]

am ne oxi de conpound having a carboxyl group and
havi rgehby hym e ziens cédy of eMtiP6hded to a

ni trQgensai oM AsHeh2asl aceant erqnfetiie apiasentnaphthalene
i nvention as represented b%%the gener al, foEguIa (2)

i s oBCafned BietHidagirrng BARA AT e 25 e Compounds
concrehet My 36n eiuiEhaedbahoye; adidodt-dimathebamino—5-
thereto. Further, exanples.of the am ne ¢ . ;
havi AT OB TOKY 1S up BaC A 0 SRy A ane oS -
covalzeat hyth hoatieth 156 hgdnbk plogese iat gmias 4-basi c

'SSRL%&W% %tE%T%ﬁgéﬁg§yiabg¥ggtggﬂjpsyjepresented by the

dimethylaminophenylpropionic acid, 4-
dimethylaminophenylbutyric acid, 4-
dimethylaminophenylmalic acid, 4-
dimethylaminophenylpyruvic acid, 4-
dimethylaminophenyllactic acid, 2-(4-
dimethylaminophenyl)benzoic acid, and 2-(4-
(dibutylamino)-2-hydroxybenzoyl)benzoic acid.
f0038)

The amine oxide 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 (2) is obtained by

oxidizing each of the amine compounds concretely
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(3) will be concretely enunerated bel ow, w thout
limted thereto. Nanely, exanples thereof include 1-
pi peri di nepropionic acid, 1-piperidinebutyric acid, 1-
pi peridinemalic acid, 1-piperidinepyruvic acid, 1-

pi peridinelactic acid, and the |ike. The am ne oxide
structure represented by the general formula (2)

enbr ewersradest phgver wolklutcdAPsERdstheHiid such

conpounds ghaving, adkAPIRE BXi ke S Wolpatfd haviie a
produced by selectlng opti mum t echni ques

corr @%mhgrwpt AR S A Es AERT DT APBurggatently
respgstadelos Exanpbesn thaneals knphsde @erdteahrifqueet o

adopt an oxi dation reaction usin d|2|n
for Pﬁ??ﬁ%ﬁwﬁﬁ&?“&éﬂ?a?%l?ﬁ?ﬁﬁﬁﬁ&ﬁgﬂggyagﬁf %ﬁﬁggﬁemula

to adoptyian axicdattete gaghuneragbdabelow, w1thout limited
nitrogen-contai ning conpound in a diluted solution of
hydr Bgeheifer oxi de, without linited thereto. This will
be expl ai madeln, detadles [(8@38pf Exeriplcar ily descri bed

bel ow; L5 Aubraductlen neod 1 9f 12 AL QRErc0ntaL; ng-

al coRoPELEHIG y an ation reaction
t hi Sptﬁeﬁimea”{aﬂlllccabiér tbpmﬂmﬁegﬁsy@tﬁvx%eafcl@npémd

fepgssn&@%ﬁﬁ cec0gpeaAland Umihaxt2) . [0040] 3100

CH2C12 R3 Th4- enipe ¢xjde structure represented by tge
general formula (2} embraces existing or novel compounds,
and such compounds having an amine oxide structure are
to be produced by selecting optimum techniques
corresponding to the structures of the compounds,
respectively. Examples thereof include a technique to
adopt an oxidation reaction using an oxidizing agent for
a nitrogen-containing compound, and a technique to adopt
an oxidation reaction of a nitrogen-containing compound
in a diluted solution of hydrogen peroxide, without
limited thereto. This will be explained in detail.
[0039]

Exemplarily described below is a production method
of a nitrogen-containing alcohol compound by an
esterification reaction, and this is also applicable to
synthesis of the compound represented by the general
formula (2}.

[0040]
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OH OH (0041] In the above fornmula, although this
reaction is an oxidation reaction of am ne adopting
an oxidi zing agent (mchl oroperbenzoic acid), this
reacti on can be conducted by another oxidizing agent
in a usual manner of an oxidation reaction. After the
reaction, mxed reaction products can be purified by
usual manners such ascgdistillation, chromatddraphy,
recrystallization, and he |yke or detail stthereof,
see ggne Patent App Aakd- open (kpkai) No
2008- 83? [ 0042] Ac ¢ ng to thé pregenty——p
|nvent|o , is expected  that in the am he onp%unds
or amn

OXIde conpounds having a carboxyl
t he and havi ng mo hydrofen at ons
bon 0 anhCE=ggen aton1q§H basi c cergy
of a fwpcikondl group subs |¥u%edly provi
ni trogenat onfX¥kal i zes rapid capture of generated
aci dgoahijl e the carboxyl group is located at a
substrate_side, so th t er af r nt ed
from di ffﬁ%iﬂlf ABP8Cat QTR T aty eﬁg,ﬁ& f?%}ngblgea?ﬁ\ég 1§Can
inaqi;dmattedn mmmoﬁesmhhetmmg ian PSldlZlng agent
cons d that the .phqtoresi ng Lhg wdded

am n éﬁﬁouﬁdr%ﬁn%ﬁﬁﬁugch?de§%%%g%%%%l having a

car baxyluctgrobyp ofotthee prédéning raaamt dR anuppek manner
achi V%gegkl %tfbn'yéyg% 5 ohESOA ttd ORheaREa 8t PR ! @liked
prof| excellent in perpendicularity at a
subgﬁﬁaﬂeoglﬁéoﬁwﬂﬁﬂé@V pgceustfned fysiustal FIpRHRES 9P

appegs %lltsrﬂéﬁ_laplyonselc@ﬁ%‘mﬁﬁog@@ﬂﬁ@!’%éﬂr@s@ﬁ@f&1B<ﬁtlon, and
possi bl e structures of the am ne gpounds OR am.n

oxi déecdifsuner HRAd Sa t@ﬁFBB?ylsei;(ﬁﬂﬁngﬁa V|ng no

hydrgan catess coMal gl W kbaadpdid @oos-nioesegen at om
as [ba%Hc center of the present

According to the present invention, it is expected
that in the amine compounds or amine oxide compounds
having a carboxyl group in the molecule and having no
hydrogen atoms covalently bonded to a nitrogen atom as a
basic center, presence of a functional group
substitutedly provided on the nitrogen atom realizes
rapid capture of generated acids while the carboxyl
group is located at a substrate side, so that generated
acids are prevented from diffusing into a substrate and
from being inactivated; and as a result thereof, it is
considered that the photoresist including the added
amine compound or amine oxide compound having a carboxyl
group of the present invention enables achievement of a
higher rescolution, and a pattern profile excellent in

perpendicularity at a substrate-side boundary face of
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invention, volatilities, basic, acid capturing rates,

and diffusion velocities in resist of the am ne

conmpounds or ami ne oxi de conpounds havi ng a car boxyl

group and havi ng no hydrogen atons coval ently bonded

to a nitrogen atomas a basic center of the present

i nvention can be appropriately adjusted ,

cor r espbatli nglugthes, contAiRPSEirens et/ rvsi sl essifer s

and QFEQOQPM@FO%%% ok Opbss tisied stirhet 8bys res uhlel aghye
gp

enabl rovision of an _am ne conmpound, or am nﬁ
oxi dECHHENRIY ©ThAVILRG AXEHR BEBACUIGE olipY HHH h&FTERG*HD

hydr ggefp ah M £Q%3! 88t hydhapdedtbas 8onhldiogen bahda to
as a basic center, which can opti maII% tlggj ust
f

pr op@r B BEOSRE P TAS 35 pat bRFAT Jrofitre® ESSEt
CoNPQsivthOfon SiviRe talk Hee €0 MRMINGS akii Kec oyt neimg aricRes

having . hydrogen atons.coval ently .bonded_to a .ni.trogen
at om?i38 9 pEE é’@:if’gf’tfl%%vjen ﬁ%’ef%egfst%%raq“ He' 109

ovVer ¢orbBgnds pFokineme ofifeotdmgpundsf hkeiny aingebest ]

it is desirable to use .tertiary .am.n Pt ARG
exhi BFPUPha S HEEY Whi Eﬁgr% %east%ggcﬁgﬁév% n)é} ! °

hydr egentabges awrmakent| yabbndethtes o4 APE rRTPEt om

as ai%% LEiGENLS :beFQEFggér'§%éfy3%ﬁﬁu@ﬂb@eg&f¥3¥§aﬂﬁingly
such™as 2-"qui hol i nec o_yTlc acid,” nicotinic acid

and ttlee cbinkenatianrisngfarafi s ogenl AesH PREI fekd 999 eqRtors

ar ong igerhﬁghju%ﬂ%reQQ byds 0geiy Al EBLEOMEl eRdddsion of an
bonded to the nitrogen atom as a basi.c center

, t he
CoNpEERas BPEP eIk BadBing ¥ 24HE 18 BoXiHd ¢ sagPoxyt
of eaGh.poRROUL iy ROt ngans§sterabtso cobeléncht ebratedato
substrate side. As such,_ it.Is i rEpossith E Lo P ec\g%gtlly
generafedr a8ty ¥ b Athdi R3S33 Wt rdeed it o P

a
substisgiet apgopdutsi dsnaathvas esl. pa {3043 proabt oo aesist

or gani c soI,venIE in the resist conposition of the
pr es&RTPPRVERTT on are any organic

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-
quinolinecarboxylic acid, nicotinic acid and the like
having a nitrogen atom included in an aromatic ring have
no hydrogen atoms covalently bonded to the nitrogen atom
as a basic center, the compounds are weak base, so that
the carboxyl group of each compound is not considered to
be located at a substrate side. As such, it is

impossible. to prevent generated acids from peing
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solvents in which the base resin(s), the acid
generator, other additives, and the |ike are sol uble.
Exanpl es of the organic solvents include: ketones
such as cycl ohexanone and net hyl - n- anyl ket one;

al cohol s such as 3-net hoxybut anol

3- net hyl - 3- net hoxybut anol , 1- nethoxy propanol and
1- et&mﬁ@uébqanopanelSuhﬁﬂﬂat§ spehthes Prspyrenad egcoI
nmonopet hy! ether, ethylene glycol nononethyl ether,
propyl ene gl ycol nonoethyl ether, ethylene glycol
monoet hyI Uesehke  apraspypireneigl %b‘l’entdlll‘i‘eFﬁﬁl I%T%Sé%

di et ﬂyoxcgk g oet denet Rabent €54 &% &u@hoﬁ§an1c
propy ene glycol nononet hyl ether acetate, pr

0
gl ycwl‘rﬁfﬁ@etlﬁywhét:%e‘?h%é@ts& EeSEPRgl - 1K é*tcéd g%‘f%if}em’
Pyr uyad &y Aagifhvégetﬁﬁ&'Uﬂﬁﬂﬁyb 3ren§@hﬂxwﬂropxampmas of
et hyl 3-ethoxypro | onate, tert-but acet al
tertt¥ﬁn%ﬂgﬁﬂ%§pﬁaﬁgf%ﬁsaHH: 8py#8g%9%ﬁy%6i
”Dn0c§@iéhéﬂﬁdbheebh@rméﬁﬁyﬁﬂﬂeamamdet@méxn&i§0$uéh ascly -as

but | act h _
Do BT BB AGE T § B o Pea e RE Sl b ey
usabbepidpdra, pBESGD%etﬁuﬁyﬁZﬂmeaﬁDﬁg teidmgrsasach as
d'eth¥'eﬂﬁdﬁigﬁ. | et il Shinekne - ethoxis pigpanol

propy Rononet ther acet ate, m xed
soIvm@msmeﬁhﬁu1emhe5bnQEOHYk%ﬁeaBéYﬁﬁétm%ﬂﬁﬁﬂﬂ%&nﬁtpﬂrf

S0 UBLLI 30 0 e Rchok ORIPTALEL | D=t LS istlcon

Conpone € usage anDunt of the organi c
sol vebretisy pékey abhy 200G eHe0gbypat t&indhyl ethers

part Lcul AL ls}ﬁc‘i‘logs 83:0 y 800: palfcH 1l @babih¥€h§D i pacesate,
of base resin. 34 V%lle t he anj ne co % gac{ate

ani nerwy%%rlec@%yeeﬁdm%?m%l & T8rhaky T i ol
havi agh{p dydregen Bhofs admealeenineyhbongted to a

nltrggego£§g¥gg¥%ngtQ?Ségh§¥”g—ethoxyproplonate, tert-butyl
acetate, tert-butyl propionate, and propylene glycol
mono-tert-butyl ether acetate; and lactones such as y-
butyrolactone; which can be used solely, or mixedliy in
two or more kinds, without limited thereto. Desirably
usable in the present invention among them, are
diethylene glycol dimethyl ether, l-ethoxy-2-propanol,
propylene glycol monomethyl ether acetate, and mixed
solvents of them, since they are most excellent in
solubility for the acid generator in the resist
components.
[0044]

The usage amount of the organic solvent is

preferably 200 to 5,000 parts, and particularly 400 to

3,600 parts relative to 100 parts of base resin.

- £0045]
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of the present invention, is used in a manner bl ended
in a resist conposition as described above, the
chemically anplified resist conposition may be either
positive or negative, and the chemcally anplified
positive material typically contains, in addition to
the solvent, (Al) a base resin insoluble or hardly

sol ubl e i Whidkkehe arkige sgmaAuadi ol arfliggc Pk bfal cFRaEpd

r ot i d J 14 n nei W
p ﬁ%\éﬁ?go%gaQBoggi A ;%dglh_QUP gWenBidiobbe &esh

is ma soluble in alkali whéen the acid |abile
gr oupovalitilyi hanedd tq B) nditraORH gePerad Gr Paghl ¢eEter

an agkng, £ Ymend ofvai i ,0%isd8s6Q9NPOUNGhanhayi Bledded in
car boxyl group and havi ng no hydrogen atons

covaf efRIiFtheraeasibien My r6§en - ae8m iy BASi EPEBHEEY
(Whepgpt e Ji teegep a&M5BHftithenayi pe éscHat pobit idedr
in an aromatic ring struct lir?; 0 _g.%gxtur.%.of an__...1
A nBCIEgoURAoF NarT M HAdE. BBRPbUH: HeViRg g Tacerd
car beyyl cgreuRonaadn havimgdad thydr ogethatwisent,
covalently nded to a .nitro tom as bag] .
center, mﬂ@ﬁ?aabgif% Eompoun gfg%ﬁ é?h%ﬁé%%g §%$}%¥§ﬁn
gr oupska]0046viNgmen oasidikfowwe tasné hegibage ppoltgaeed by
(base_resin), _..as.th 0 . (A]) f.0 e
chen?%aﬁ?ﬁ#l%ﬁalﬁfiggog ggﬁ?%%%nr§2%5¥g%§gfﬁégﬁﬁgsg%tbe

i nveatlionie dame=zlpelyhydemxyst pcedel¢PHS) grpyg 1S

copoLyfpy, M. HHS with styrene, (nmeth)acrylic acid
ester an&lanother $§olyneric ol efi n compound, in case
of a residB)far e gSnErREPTFad®Y, or a resist for

el ectron heamJaRanesempBahantr ApRliLakiian tansbopen

(kokai ) No 2005-326833); (neth)acrylic acid ester

pol yRRYENY & (ErREEVhgI™ 3 AolFirere Bf a“&ng‘IO&eBI BFPR°

and gat£ien@anhydnibde, tand nicapakynetsmi fclaudiangcvicayter

etheﬁ%hé!e(ggazﬁkggggékcaégﬁ(%f the amine is not included in
an aromatic ring structure); or a mixture of 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, with a basic compound
containing no carboxyl groups.
[0046]

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 copclymer 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) No 2005-326833);

(meth)acrylic acid ester polymers, .alternating

35



ester (for exanple, Japanese Patent Application Laid-
open (kokai) No 2008-111103), pol ynorbornene pol yners,
cycl o-ol efin ring-openi ng netathesis polyners, in case
of a resist for ArF exciner |aser;
fluorine-substituted products of the above polyners
for KrF, ArF, ring-closing polynerization based

pol yrewsl wreinsg of | ape oratlef idi endsma bete tabvdERee. j #pd

case. 1 éE%S&ﬁElBQIné;%ﬂﬂyie%thégg or (meth)acrylic acid
silicon-substituted product's of the above pol yners,

poIy%$¢%@s@%ﬂb%aﬁ@pb%4y¢ﬁ9%?e%&n§aFﬁ@tI@R@§lqaﬁleﬁs%aiﬁ‘

a Qﬂgﬂe ﬂ&ﬁ@%ﬁegor§§®§ullfﬂﬂi)anﬁo@ﬁﬁoﬁﬁoﬁd@heaQBY?mers,
pol yners Is usable, without limted to the

polyﬁﬁ@i%zﬂiﬁﬁépyﬁéﬁg OPHEL h &E LEEPG T Qﬁﬂ¥qﬁ§suséa case
sol eby, s Ofedllsxedby APF dWWinr Mekerkinds. In case of a
pOSItIVG reS|st it is hléplc

a ecr
di ssol ut i GAUPEEES OF BT ik fﬁogﬁﬂéu%ﬁ%éﬁsﬁée above
SUbSpryﬁéﬂHJﬁ%rthFoxyfFgrﬁMﬂg4&ﬁophﬂ@0¢Qlgmﬁmbamyhon based
group, . or fluorinated al k | cahol ) n..acid.
Iabig%l%W%ﬁﬁlusﬁ5@4%¥u9§%?uﬁf dﬁﬁ8836|%n#gﬁﬁié13%6uﬁ% case
of the ba&slspoEyHEdeaweme wadi ously sel ected, the
acid 1abilg, gro Sstaift;t%fefggeaetgoagg EXE R b 1ymers,

acetal groupS” havin carbon atons, tertiary
'aIkyb0§w$mMﬁ§sqhavxﬁge4kayMﬁIa}aﬁbénth@oh%Ker in case of a

part \ e hdhe follow ng fornul ae
(Fﬂ)ag‘%dla"r 1a>yfe§gﬁ §§§%%eb'yy& 36 R11 R4 -C-0-R13

-G RI5 R120R16ne (F)tRPAPOVEORRBY™EFF tife UPEPATI a* (1)
and (PRleefRkL aRd Rl2yRELi RACholymers.

The base polymer can be used solely, or mixedly in
two or more kinds. In case of a positive resist, it is
typical to decrease a dissolution rate of an unexposed
area, by substituting a hydroxyl group of phenol,
carboxyl group, or fluorinated alkyl alcohol, with an
acid labile group.

[0047]

Although the acid labile groups of the base
polymer can be variously selected, the acid labile
groups are preferably and exemplarily acetal groups
having 2 to 30 carbon atoms, tertiary alkyl groups
having 4 to 30 carbon atoms, particularly represented by

the following formulae {P1) and {P2), respectively:
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a hydrogen atom or a linear, branched, or cyclic

al kyl group having 1 to 20 carbon atons, particularly
1to 12 carbon atoms, which may contain a heteroatom
such as oxygen, sulfur, nitrogen, fluorine, or the

i ke; and R13, R14, R15, and R16 are each a linear,
branched, or cyclic alkyl group, aryl group, or

ar al kyl1group having 1 420 carbon atorms,

particytarly 1 to 12 calkbon atons, which nay contain

a hete _g%gghgush as inﬂg_ 1sul fur, nitrogen,

fluoriﬁg, r tthe 11 ke. rtfrer, R11 and R12, R' and

R13, sand R13, Rl14 apdgR15, R14 and R16, and R15

and R1& may be bonded t® each other, to thereby forma
ring having 3 to 20 carbon atons, particularly 3 to 12
carbon @Pdys, together(BR)h the carbon atom and oxygen
atongagf any, to which the applicable groups are
bonde¥481[ 0049] Exanpl es of the acetal group

represent ed bye themflaemiba) (81 @ancr etelapdi REl sde: each
met hoxynet hyl group, _ethaoxymet hyl gr.oup, .
proﬁ%%&ﬁﬁFﬁ%P gF%ﬁD,O?Hﬁ ?ééfhy ra%ﬁ%ﬁﬁ; or cyclic alkyl

| sopgopoxyEetinyl 1gtowy) dadbonoryoms hypagpioyparly 1 to 12
met hoxyet hyl _group, . 1-nmeth y QURya 13

net ho ‘ﬁ&§F°§?0uﬁ?li-é?ﬂbgﬁé?ﬁgﬁ %H%%p, atbi éuCh 2 -
1- et dvopgepr, oyl fugr oupt rdset hdSderdipe  gpsuphe like; and R,
1- pI‘IQJpOXNﬁ'E h¥ d HeUDyo ]e'acﬁllr Oclpq{}{QQPFVErQ{M’, or cyclic
1- propbxybltyl "group, 1- cycl opentyl oxyet hyl group

1- cyz} loHexgricory et hyt ErOup, °r2§ﬁé%¥b&ﬂ]’s‘6ﬁ“r 6‘[5‘3‘{F“%r1)u1b? 20
2'et$ﬁ¥%%h§%&699Y|péwé&ﬁhlékr%71phsnpzy&ﬁfbdn gftomp, which
1- benzyl oxyet hy group, 1- phenox%progil groyp

1- ey |SRFFEap7 | BEFRARTOM SEFRnaARL SOt YT -8F bup,

1- ad@fm{]H%QnQX)fmﬁsﬁjIﬁe,glrdluﬂ:.heZ-liket r ahydmefur g gnoupl®,
2-tetra ro~2Hpyranyl..gr oup - 515 14 16 15
(2-c§%l6%%%%nec%rb%ﬂ?l%xye€h0§9%e%hylRgrgﬁ%,Rli(i?d :
cycl ahexdfatar benypboxdyet hoxyd @r epylergr bapthdrgpr (fprm a

adamant yl,car,bonyl oxy) et noxyl, gthwk, 98P c ARG 1y b2eb 1r2
carbon atoms, togéther with the carben atom and oxygen
atom, if any, to which the applicable groups are bonded.
[0049]

Examples of the acetal group represented by the
formula (Pl) concretely include: a methoxymethyl group,
ethoxymethyl group, propoxymethyl group, butoxymethyl
group, isopropoxymethyl group, t-butoxymethyl group, 1-

methoxyethyl group, l-methoxypropyl group, 1-
methoxybutyl group, l-ethoxyethyl group, i-ethoxypropyl
group, l-ethoxybutyl group, l-propoxyethyl group, 1-
propoxypropyl group, l-propoxybutyl group, 1-
cyclopentyloxyethyl group, l-cyclohexyloxyethyl group,
2-methoxyisopropyl group, 2-ethoxyisopropyl group, 1-
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adamant yl car bonyl oxy) et hoxy] propyl group, w thout
limted thereto. [0050] Exanples of the tertiary alkyl
group represented by the fornmula (P2) concretely

i nclude: t-butyl group, t-pentyl group,

1-ethyl -1 -nmethyl propyl group, 1,1- diethylpropyl
group, 1,1, 2-trinethylpropyl group, 1-
adanBHEQQXﬂe$W§ﬂhyFQWMyI119ﬁ§&ﬁ Oiyﬁﬁ?%%lgqoqu i-

1y, 58§ T afnedicof 2-
I rrebpfoih GEOMD, TR br o ke S gg‘é‘? oyl _
p

gr ou@daqamwweyevbp@mgﬂ "&Gamavt%%wwa% Py
gr OUpe t JsRfARYLEYE| PO y|2—&re%t@hy&ro 2H~ pyranyl group, 1-
cycl entylcyclopentyl clohf e tyI
gr oupf q¥c(123h@étaP§ﬁ§’/HlP‘b‘f fe&&é’ﬁé%%ﬁ?-‘y %‘r ?
oxan gxl_acymae}l ﬁ%ayilo%ﬁypéwnowy)@ﬁ:?pmlgz;]oup,l 1 [2 (1-
yl cycl ohexy rou cyclohexyl groyp. ;.
1 cy%@%ﬁﬁﬂﬁ%ﬂ @PBH%&?Y}gﬂFﬁﬂﬁet¥ycy%fdﬁ%xf1cyclggex§l
gr0U@daﬁhﬂﬁyﬂ@ﬂrbanyD@ﬁbﬁHﬁndxxmpIOpyl group, without
QiI-Z orbornx group, 8-nethyl -
trlc

FRPrES 6] decyl group, 8-ethyl-
tricyed®jn. 2. 1. 02' 6] decyl group, 3-nethyl-3-

tetracycI%L4 ﬁgﬁ g€£§E;te}ghg?gegyiygrégaap 328t Bybndd

tetracyclo [ 1710] " dodecyl” group
2- mebhythe- fqnmmhanﬂ?ﬁ)g@@n&retﬁlétHyplzdgdahﬁﬁpyﬂ-group,

group, X f@%ﬂdéﬂﬁyﬂ gpou o 1,1-
1- neth %n?@%tetrahyg Sy probpuhscous

drofuran 2- ethX p 1-
5- hydt%&lylﬂzpl??é’tyﬂyIgrQUHdaha]rrt%/'lt@“@GBy PRy L droup,
28h%/%&%ét/n@ylellgg%}]ﬁygéafﬁﬁptg/ﬂrougf,?upmemﬁphem (i m ted
ereto ur t her r _
grouﬁ°6?°¥4%}ﬂﬁ£§¥l ﬁﬁgFﬂ'nhjmﬁgu'rgs§% gr%%%ﬁrg%ﬁran 2
i nt egopéeeyl ajroip, nnméamyﬂ{ﬂﬁm%ﬁbxmanmeornam61ﬂrx#he@hyl

ool pSpfh . Pond TRAETENLSER RV (18NS BLn] PL TN kR

group, l-propylcyclopentyl group, 1-
cyclopentylcyclopentyl group, l-cyclohexylcyclopentyl
group, 1=~ (2-tetrahydrofuryl)cyclopentyl group, 1-(7-
oxanorbornane—2-yl}cyclopentyl group, l-methylcyclohexyl
group, l-ethylcyclohexyl group, l-cyclopentylcyclohexyl
group, l-cyclohexylcyclohexyl group, 2-methyl-2-
norbornyl group, 2-ethyl-2-norbornyl group, 8-methyi-8-
tricyclo[5.2.1.0%%ldecyl group, 8-ethyl-8-
tricyclof[5.2.1.0%%]decyl group, 3-methyl-3-
tetracyclo[4.4.0.1%%,17'% dodecyl group, 3-ethyl-3-
tetracyclof4.4.0.1%%,17®1dodecyl group, 2-methyl-2-
adamantyl group, 2-ethyl-2-adamantyl group, l-methyl-3-
oxo-l-cyclohexyl group, 1-methyl-1- (tetrahydrofuran-2-
yl)ethyl group, S-hydroxy-2-methyl-2-adamantyl group,
and 5-hydroxy-2-ethyl-2-adamantyl group, without limited
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R17 R17 _ i fOR&tO A Fp*R19 O4c i H7 (P3a) R S Rs
Rte / RL7 - i -~~-OR19 b B-A-f -BTRI9 Ol (M Rs Rs
wherein R17 and R18 each represent a hydrogen atom

or a linear, branched, or cyclic alkyl group having 1
to 8 carbon atons; R17 and R18 may be bonded to each
other to forma ring together wwth a carbon atomto
whi ctherlegp.are bonded; and in case of formation of

t he {dh q R17 and R18 each represent a |inear or
branched "al kyl ene group having 1 to 8 carbon atons;
R19 is a Fapess, meatcREdEherhdrasyd SFRYPenk td"‘reog%‘se

havi ng. ;1 %Qy19e0é£$§HLE¥d¥@a,iﬁngnbidﬁéﬂ%dl@camaknteger
of 1 to 10; A represents a chain, or ag}l,i cyclic
sat UrEtiedoLRgHE BE JRYBIE Igr S¥pataf oHat i Hyd PE8EF bon

gr ou&pggsenlaggepspcm Eyedicldl Ravinnba af ARal)ence (BEb x|
and having 1 to 50 carbon atonms, and the group may
have &1 interposed het e®0at om or may have sone of
hydrﬁge{‘p-@tgrbm%—ﬁeﬁﬁ&wﬂs)ahﬁt‘]?ut & by a hydroxyl group,
car boxryl group, carbony®k®group, or fluorine atom B
represents -CO O, -NHCO- O, or -NHCONH; and a is an
integer of 1 to 7. [0052] 39 Exanples of the

cross® i nked acetal reprédSented by the general
fornvﬁa("()ﬂ{’?étj—ﬁoﬁ-(*ﬂﬁ’;o icret 8% i nclude those
represé&nted by the foll owng fornulae (P3)-1 to

(P3)-8, V"‘wflgf’él}_n lfilm. 184 Etlheéégrp:relprlé“sank EH3hydrogen atom,
or a linear, branched, or cyclic alkyl group having 1 to
8 carbon atoms;

R'7 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
heteroatom or may have some of hydrogen atoms each
substituted by a hydroxyl group, carboxyl group,
carbonyl group, or fluorine atom;

B represents -C0-0-, =-NHCO-0-, or -NHCONE-; and

a is an integer of 1 to 7.

[0052]
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-CH O CH2CH2-O-CH (P3)-1 CH3 CH3 -CH O YO CH

(P3)-2 CH3 ~/ | CH3 -CH O CH2CH2CH2CH2--0-CH (P3)-3
CH3 CH3 - CH O CH2CHOCH2CH2OCH2CH2- O- CH (P3)-< CH3

CH3 - CH 0- CH2CH20~/\ r OCH2CH2- O- CH (P3)-5 zt, CH3

CH3 - CH 0- CH2CH20O OCH2CH2-O- CH)-6 O CH3 CHB

- CH O CH2CH20 q OCH2CH2-O- CH (P3)-7 CH3

OCH2 CH2 - CE&RnpI3H8 c@HY heHg ros £xl i ke @Fetr e FERsEea i el by

P3 e includae
(P3) &8 @ﬂ%&*ﬂ%%&@%%ﬁr oRT ‘?ﬁ%ﬁbidﬁd}%% Qio 1ud

wei g t-a erage nol ecul ar m5|8ht of 000 to 0, 000
as dehesamineedeseeted e TG p6 %VW%n’@l’é‘t“éﬁ&ar‘B%sb]y to
gel yIRAL LORKGPT OIRLQGY aBRyt&PC), and

wei ght - average nol ecul ar weights [ ess than 2,000 may
| ead ngbdeterloré?%d film formng abilit and
det eriHr et @URe®dHIT i on, while 40 wei ght -&érage
nol ecul ar wei ghts exceedi ng 100,000 may lead to
deterieyated resat;uti on or | ead to occurrence of
ext rag &Gpce upon formation of paghern. [0053]
Exanpl es o he base pol yner as the conponent (A- 2)
used for the chenicaltﬁ anplified negative resist of

-3

CH;
— CH—0—CH,CH,CH,CH,~C0—CH— ®3)-3
CH; CHj;
—CH—0—CH,CHOCH,CH,;OCH,CH, - 0—CH— r3)-4
(I:HJ ' CH;
—CH—O—CHZCHZOUOCH2CH2.-O— CH— P3)-5
CH; CH;

— CH-0—CH,CH,0 OCH;CH,-0—CH— (P3)-6

T

O

CH, CH;
""(iSH-O-CHzCHZO OCH,CH,—-0—CH— (P3)-7
CH;
OCH,CH,-0~CH—

(I:H_-, CH,3 (I:H3
—CH-O—CH;CHzo()CHzCHg— O-CH— ¥3)-8
CH;

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 resolution, while
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t he present invention, include: polyhydroxystyrene
(PHS), and copolynmer of PHS wth styrene,
(meth)acrylic acid ester and another polyneric olefin
compound, in case of a resist for KrF exciner |aser,
or a resist for electron beam (neth)acrylic acid
ester polyners, alternating copolyners of

cychaighef b ne sank mwlelcsllanhwqw exrgedédpol Yhdldd may

i ncl u%l govhgé/érecf | Qgsgmmr@(&ﬁylﬂe@daﬁbdoccﬁ.&tr%hce of

onno ornené polymers, cyclo-olefin ring- o enlng
netaﬂhengOp@I§@hﬁﬁ?nqenuéagef?ﬁm%¥%QQm°§tPFBFe
exci sshaser; fluorine-substituted products of the

above polyners for KrF, ArF, ring-closj g £ (a-
polynerlz%ﬁ@%ﬁiQﬁa§édthBo??ﬂ%ﬂ%”Q@FﬁgaFIE% i FPAEeg e

d'e@ﬂsuséﬁdfgbetﬂél@%edlﬁa@§§eam§ﬁlﬂid@e&bﬁhti@é fesist of
| aser; and silicon- substltutgd groducts of the above

poIyﬁﬁ?§WGSBBFy§WY%ﬂ§%ﬁﬂ'o%3ﬁ Poi yners, and the Iike,
in case oﬂgog,hﬁﬁt&Iygtyayﬁé efeH®si shd wbphbgrted iof tPéIf}

to the po ner|2ﬁﬂ%3%bég§%§lFTh§i %&&g&OEXHELnS

used' i) Etyrepe- wo or nore kinds. I'n case
of gdsgatriiveol esistoniouns, &ypéaed Oﬂ(a @bﬁaﬁﬁ for KrF

solubility in alkali, b r gr oup of
phenSicit&4r b3gST" groupr‘sészgng E%?%%%?gg%% %é¥h al coho

and to de¢meﬁ$EaQ¥yxlssebu@|%ﬁ¢¢¥uRPLTmeéﬁre% %ﬁﬁﬂftlng

portlé”hl gcgfe%%éh QE$QEraﬁ&o§§Iéléﬂgnﬁ9dHD@Q Ald
gener gh Oor acl ds y nmeans of a unit havin

Substeraismenal Lgrbubl et nad BpbRYS gPouFes) ) agErhie 2cid

gr0U@st&apggh%&?ibcﬁﬂ{éﬁ@%ﬂyﬁ@ﬂg t@y@!tﬁ-tdl%rfluntingﬂ an
el ectrophi i c manner within the pol or Baps
1g X se of ¥1 &r ArF

of @%TJ@@SF“?HRF%@SJaﬁé}ﬂlymers,

exclimer 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 =z
double-layered resist;

without limited to the polymerized polymers.

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

to obtain a solubility in alkali, by adopting a
hydroxyl group of phenol, carboxyl group, or fluorinated
alkyl alccheol; and

to decrease a dissolution rate of an exposed

portion, by achieving polymer cross-linking upon.
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[ 0054] Desirably usabl e exanpl es (see Japanese Patent

Application Laid-open (kokai) No 2006-201532) of the

base pol yner to be used for KrF exciner |aser or

electron beam are represented as follows: 10 R~ CH CH
(P-4 q +H2 -C P CFip O61J1 frR2 (O (OCOX)m

(R )n In case of these exanples, solubility in alkali

i s ~obtefateibrbpiasrifiey Bf MseEsoPEca ieltoRAYighlodp(s),

and sﬁgg‘?Mn@t’l 8999[5'@.[1:}9%5362953(9'QI%UEgrdlu@Caﬁai( group

al | ows rovision of a cross-linking reactivity

bet menab%mgfné%mmgtﬁ@%éi@nééoabeac Y cdtalyst

Furt Betet tdihi1uRi hafiRE- PEOM i RBeAp6L PRSr | idKibYgmeans of
reactivity may be provided by copol ynerizing what is
poss@sSEe byt n@sBeft group of acrylic ester.

Mor e@ygs41 i n case of u3|ng an al kali-sol ubl e base
resin in conmbi nati on w OSS|InkI .agent it s
unnecessarmySto2hhke” ??RQQMiﬁgmpES? ﬁ%ﬁe s Eaﬁénﬂ
elechpppb&iﬁﬁnfeaaﬁkupéy (mﬁQSS]NUBabDé— 281%32) of the
crossl i nki ent 0 be nd C L1y

anpl PEPEFPN |§e %%s?%?gare E%Elgﬁggggfngﬁﬂgf%as
confégactmbﬁ(baﬂm:ama rapr@ﬂﬂﬂﬁaﬁubarfahﬁows
internnleqylar cross-|igaking of the al kali-sol uble

base poly , based on| acids geperated by a photoacid
gene anpl CHyf— qfera Finking agenks
42 in Iude afkoxynethyl ycol uri | nd alkoxynethyl
mel am neg?” [10056]

(O (OCOX) R,

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 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.
[0055]

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-linking of the alkali-soluble base
polymer, based on acids generated by a photoacid

generator. Examples of preferable crosslinking agents
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Exanpl es of desirabl e al koxynet hyl nelam nes include
hexanet hoxynet hyl nel am ne and hexaet hoxynet hyl
mel am ne. [0057] Included as the conponent (B) of the
chemcally anplified resist conposition of the
present invention, is an acid generator, i.e., a
so-cal |l ed photoaC|d generator, as a neutral substance
confinpingd ebkoeynaidutwgosedubyli ghiderekgyyRradiat i on
to gn%_gﬁ YekUrn into an acidic substance. Those are
cal otoacid generators, respectively, herein
mhlchﬂﬁéﬁerate acids by general high energy

radi ati ong iUt sl baktedri® di@hlymetBPU hdliSaingst 0
di stinguish themfroma thermal acid egerator to Q%

usedi FBdeh BERBRRERTHF I NG L 1hE ™ PREZC RIS
conppent;$<0f photoaci d generators are basically any
conpounds insofar as configured to generate acids by

i rratl%tilon of hi gh energy radi ati on. Exanpl es of
typicall ywsaeheph@tsoaaedcgﬁpmea’ctortﬁ)l nél tde capif@Ailtm

salts, .i.odoniums sul.f onyl t invention
N- s U tOny6 %y BF E4F oxynlposd'écémx ggry JTS}ILJ%%%&%OX?HESJC ’

and iD-al kyligubéoayd oxines e. Al & howgte Igrask enabbPecbhes
are sgealled ¥ epreadel—eaci @%gwanweefomu%du]@sdoe

sol y or two or nore kinds
Sul fc&fmq;rmossaldt byalmegfsairtesf%f ragif bR &eER8Y Wi into

sul f%ﬂ c(i.%ucb%%éy?ééé t Utrﬁgsél éﬁyé %Hlfl%@yb)lbﬂb&i@ﬁd or

tris(substituted al kyl sul fon¥ exa fd b
sul ferTiaAAtEASI 0RSSPHET UtRd:Y - PF%h%h?W%ﬁﬂ'ﬁ@ﬁFﬁ £&%Elas by

(4-teg ﬂerakluﬁﬁﬁ}{pgﬁé‘b’éﬁ) ddaQﬁ%ﬂ.}ibﬁH%DMdifﬁ ]JCiIrrﬁ(téeit estliddht,

but oxyphenyl ) phenyl sul fonium tris
butdyygﬁgﬁfl}SSEPf%%ﬁEhﬂg%%§ é& rom & lhernal 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
O-alkylsulfonyloximes. Although preferable ones are
detailedly explained below, they may be used solely or
mixedly in two or more kinds.

[0058]

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-

43



but oxyphenyl ) di phenyl sul fonium bis(3-tert-

but oxyphenyl ) phenyl sul fonium tris(3-tert-

but oxyphenyl) sul fonium (3,4-di-tert- butoxyphenyl)
di phenyl sul foni um bis(3,4-di-tert- butoxyphenyl)
phenyl sul fonium tris(3,4-di-tert- butoxyphenyl)

sul foni um di phenyl (4- thi ophenoxyphenyl) sulfonium
(4- t entoxpriteaxlo @hisonys wht i uky paéayfytert-

di ph _
tertgg%3§ If:eg{ryt}g%hllrkrgﬁ&rﬁ x%iﬁhteenril sul fonium (4-tert-

o
but obyphéﬁwe)rmlémpéﬁﬁ“é{ﬁ% W8phehg 3 st oni um

trisgdedi 130nRephsnYEd sl oriruey 34tert -
met hyl phe%%(%}wpﬁe@n{l gul fonium 4- trert -

but y bpReryPrEpHSMLEARE B ubhd - B CAS

met h%hﬁbﬁf‘ﬁy ar@'lq%ﬂpﬁk!hf/@ﬁunynlbinﬁ( %ﬂ.tSQBIé ~di-tert-
but yl phenyl ) phenyl sul f oni gm tris e

met hyk ﬂéh@/ﬁ% fp&’?Péfﬁfu# PR B yT thenyﬁt)

sul f gmtaﬂypméﬂﬁ()wmwhmmhydi:);ﬁmrfmuwm 2-
naphgﬁgldlgH§%%{SU|f Hgknlum, (d-tert-

di me Fontim
4- hyﬁﬁﬂﬁypEEWbdﬂyhmEKhyﬂs&kﬁh&nxﬂhdhﬁhenylsulfonlum, tris(4-

met h hen | di met hy g ni um )
oxooTEFORBEN TR, haagl, ng Ll TFLOY kil in e e2e
tri naphbhyblsm}fldmlwmél ﬁnmbémwr@mom@ﬁpum sulfonium,

di ph | gt I3 gyl sulfonium 2-
oxop(r%%%yﬁh@%ﬁ%%&@nﬁ%?%%ﬁi%Mm

oxobeeyht ket GpdrraAs b i opl gko-13,t8 -

di me Yhyh T ameclyaRan kAL Wil tarsaMo- 2-
hentbllﬁé%@él t hlf acycl oggnt anium 4-n- bg %X¥ pht hyl -1 -
ht

thi awéhbj @lh?%ﬂrmﬂe“é(ﬁa“éfﬂnb‘ﬂﬂ“oﬁ}ﬁé
t hi agy¢h0pr&h e gHEn y@%alEbe sudf tS:t.ﬁlsf(GPrat es | ncI ude:
trifl uoronet h’b’gfsu' f onat e, gent l.uar.oet hanesul f onat e,

44 hEGERY L BRT A GHHTESdFFonat &5 1 TS

nonafohutt@t pheit gnesul fopriate, tris (phenylmethyl}sulfonium, 2-
naphthyldiphenylsulfonium, dimethyl-2Z- naphthylsulfonium,
4-hydroxyphenyldimethylsulfonium, 4-
methoxyphenyldimethylsulfonium, trimethylsulfonium, 2-
oxocyclohexylcyclohexylmethylsulfonium,
trinaphthylsulfonium, tribenzylsulfonium,
diphenylmethylsulfonium, dimethylphenylsulfonium, 2-
oxopropylthiacyclopentanium, 2-
oxobutylthiacyclopentanium, 2-ox0-3,3-
dimethylbutylthiacyclopentanium, 2-oxo-2-
phenylethylthiacyclopentanium, 4-n-butoxynaphthyl-1-
thiacyclopentanium, and 2-n-butoxynaphthyl-1-
thiacyclopentanium;

examples of sulfonates include:

trifluoromethanesulfonate, pentaflucrcethanesulfenate,
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tridecaf |l uor ohexanesul fonate, perfl uoro(4-

et hyl cycl ohexane) sul fonat e,

hept adecaf | uor ooct anesul fonate, 2,2, 2-
trifluoroethanesul fonate, pentafl uorobenzenesul fonate,
4-trifluoronethyl benzenesul fonate, 4-

fl uorobenzenesul fonate, nesityl enesul fonate, 2,4, 6-

trii Beptmchtx@Ipz@peBab‘ﬁbfmt@e,t slonafidset FpHaresul fonate,

benzgnegé# %heg %Qsﬁpkaﬁa&%ﬁu@%@@yh&g&b4_

benzeénesu ?ona
t ol uehesldYolmhexeprhaphf¢radehe- 2- sul fonate, 4-(p-

t ol ugpesul{ Al XKLBRRNLERI RiiRrde; Sul bomat e, 5- (p-

tolu ony oxy) napht hal ene- I-sulfonate tonat
toluéne§h¢¢xﬂﬁnhﬁ@vfﬁé§ﬁﬁﬁ%ﬁfwﬁ?qt%§&PPBﬂ%&%ﬁenes onate,

naphyhal epgsiil AA @beﬁagmﬂpﬂanfa@@at e-

oct anesul f onat e, 0 ec%lbenzene ul fonate, . 2 4,6~
but afésar PRt esunEPRANSS T4 Triatignesulronate,

1,1- @&ELH&ﬁﬁbé&ﬂya%abhﬁbalh@ﬁﬁ&ul&mnabeesulfonate,
1,1,2,2-tetrafl uoro- 2- (?orbornan 2-yl ) et hanesul f onat e,

1,1, 2922?%??%%%% 230{Rtracycl o[ 4. 4.0.12' 5. 17' 10] dod
ec- 3oeleBeyl)RiRanesubéonatesulXdreneoyboxy=1, 1, 3, 3, 3-
pent af | uor o sul fona o 4 (-
1,1, §oéugn%%ﬁka 3 g)&a?ﬁghalene 2-sulfonate, (p
phenybbeazey&Iﬁq@mﬁm@paneputm@ﬁﬁnqy1fFulf8n3t%h 5= (p-

pentabl yor 9s 2r I o%%'9é¥9£ﬁ%§%ﬁ%ﬂﬁiéaﬁ§5§at8 8- (p-
cycloﬁexanecar

pentabﬂuengpmbbanéguwﬂGﬁabéhah?q?1?1§uéfﬁ§ﬁF%fIuoro 2-

furo%'?ﬁ¥95f@ﬁﬂgﬁﬂﬁongﬁéteca@pﬁ@%ﬂﬁﬂﬁ&ﬂa@éy dcdadks shlFonate,
enta uor opr opanesul f onat e

2 (4dpéppyb®@%qqﬂﬁﬁyéfp6§§? butanesulfonate,

1, 1, 3c3naneent afldiQr opr.apanesubtonatgpit-hyllethanesulfonate,
adanmant anecar bon

yl.oxy -
pent af Lué r%p?%ﬁﬁﬁﬁ%ﬁﬂfko%a&%orE?Eﬂ:q A l)eihin%fggﬁfnate'
pentafhug;@pté&ﬁﬁﬁmﬁdrbemaueetﬂadydﬂd1434pénﬂﬁflDOrddeEC"

Y X gRDPRYL A Nt 8ok d, 3 REALg0 L0t 9523,
pentafluoropropanesulfonate, 1,1, 3,3,3- pentafluoro 2-{4-
phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro—2-pivaloyloxypropanesulfonate, 2-
cyclohexanecarbonyloxy—l,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-diflucro-2-
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t osyl oxyet hanesul f onat e,

adamant anenet hoxycar bonyl di f | uor onet hanesul f onat e,

1- (3- hydroxynet hyl adanant ane)

met hoxycar bonyl di f| uor onet hanesu | f onat e,

nmet hoxycar bonyl di f| uor onet hanesul f onate, 1-

(hexahydr o- 2- oxo- 3, 5- net hano- 2H- cycl opent a[ b] f ur an- 6-y
| - oxyeatiparpthangisfil Gordfet hanesul f onat e, and 4- oxo- 1-

ada d L B foaxanpl es(3-
of g?é%%% sf%%t?g§¥g?i£+sulggﬁgp??ﬁﬁggigmﬁicﬁﬁde'gp N

biS(byﬁg¢%xmqﬂﬁgﬂﬁ?p§ap;Qﬁﬁﬂgqqﬁqﬁgparbonyldifluoromethanesu
b!S(E?Qﬁé%é}“Mé%ﬂb&¥h§9ﬁ$ﬂ¥mdﬂﬂHﬂog%methanesulfonate, 1-

bi s( hept af | uor opr opyl sul fonyl )i mi de, and eyl
per f DeratadmR-250867 P eheht SEUIr SRy CY FAPRe tabbd tpras 87y
tri sgceybsthdiitiadighkykstdfiomdurebhbde, amelardao-1-
tris(trifluoromethyl sul fonyl)methide; a&i aetxea_rrpl es of
sul f BRAPBRY SRIPY G20 Paaédt%ﬁ?gﬁ%ﬁge% e 4bove.
[0059] | 0GoRinpMesabt sviay @udaltti suokdi alonliuhfoayi bivsides
wth, srlfon te

s, hi_s(substi.tute .
al kyFBGFFSRYy | Ji%t&éﬁ&%?omeftrk? Hhseprtlimice-
al kybssk femyd ) Inetrivedb g s ekt l9sinmgfdei, odoni um cat i ons

i ncl ude:,, aryliodani um ' hngliudi ngp 4 £1 1,3-
diph§ﬁ§ﬁF@ %%#%ﬁ%rOBF8F£?$%%§9§%ﬁ?§ﬁ L, Ndnd perfluoro(

phenyl )i odoni um
4- t eptrobul exsiplrmilfphghyinodoni um  and

4- met hoxyphenyhphegy! i odoni iz 1@XaBR! £k Pfs1aHohgnahesnide
i nclude: triftluoronethanesul fonate, ,
pent abrledect Hemdgdfisagprethylsulfonyl)methide; and

heptaflUOQ%%&@Q€99§E|§£K¥Hﬁium salts include combinations
nonaf | uor obut anesul f onat e,

tri de€aFnecti&canesul fonate, perfl uoro(4
et hyligyebphexane) sul f onat e,
heptadecafluorooctanﬁsulfon

tey 2,2 250 Cone wi
Cr 1T uor o HaStl FORG & DEtPl o SBLPLEHLSaT ong "

€, P uor obenzenesul fonat e,
4- t rishi ponoret hibaspbnesthfehatlgkyleulfonyl) imides, or

fluorobenzenesul fonate, TS| fyl pnesuhfioaate, 2,4,6

examples of iodonium cations include: aryliodonium
cations including diphenyliodinium, bis(4-tert-
butylphenyl) iodonium, i-tert-butoxyphenylphenyliodonium,
and 4-methoxyphenylphenyliodonium;

examples of sulfonates include:
trifluoromethanesulfonate, pentafluoroethanesulfonate,
heptafluoropropanesulfonate, nonafluorobutanesulfonate,
tridecafluorohexanesulfonate, perfliuoro{4-
ethylcyciohexane)sulfonate,
heptadecafluorooctanesulfonate, 2,2,2-
trifluoroethanesulfonate, pentafluorobenzenesulfonate,
4-trifluoromethylbenzenesulfonate, 4-

fluorobenzenesulfonate, mesitylenesulfonate, 2,4,6-
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46 triisopropyl benzenesul fonate, tol uenesulfonate,
benzenesul fonate, 4-(p tol uenesul fonyl oxy)
benzenesul fonate, 6-(p-

t ol uenesul f onyl oxy) napht hal ene- 2-sul fonate, 4-(p-
t ol uenesul f onyl oxy) napht hal ene-1-sul fonate, 5-(p-
t ol uenesul f onyl oxy) napht hal ene- I-sulfonateongkgp-

t ol UENESTIHTORYLBRY} HapHt Hanehe- | telyerih’d

naphthal snesulebapat e, 4 cgimphor sul f onat e,
oct anesul f onat e, dodecylbenzenesulfon

e
but abREHRTGHALENY LAkY HafReeeestaPaa te %2to-
1,1- QéidéﬂEﬂ&i&oﬁgpbkpyﬁapﬁﬁﬂxiﬁ@subﬁ@maf@nate, 4- (p-

1,1 tetrafl 2-

) et hH RS GRAY o) 15 B Rat | G} Benates 57 (-

(}ft%fgagﬂeﬁg?fén?lazyEnéﬁhﬁﬂﬂhé@@ea -8ukfei®te, 8-(p-
e nesu na

gent‘é‘f 111'%}%%1(1 gﬁggﬁ}/%na q}zt%le)ﬁ% ]I ;U]?’fg’f’ia?\:e,

1,1, ﬁaﬁhﬁhqﬂymEahhﬁonmtér(dbmphorsulfonate, octanesulfonate,

pheny| ﬁ'? NZ zéylz,ep %maetsy' fb%%@sugfgm;w 3-

penta? or'o ilplva oyl oxypr opanesul fonat e -

cycl néexarecdifboayboxy- 15di 3@ ry-2- naphthyl"
pentQ{Ayﬁé@ﬁrf%g@ssuifQr@t@te%,r%,fﬁuéré Pemcﬁif}:ldﬂﬁa 2-

f ur oyl 'oxypr opanesul f onat e, 2-nap tho¥loxy . 3,3, 3-
pentﬁ“@‘ﬁ?@}tﬂs@éﬁﬁé%?foha]tez 2-tetraf

2- (4§Eé%£aé¥81bhheﬁz@yibﬂyﬂLl°]dodec 3-en-8-
entafluoropropanesulfonaae § £13
xy-1,1,

adanﬁm%ﬁwwéﬁypa&w 4 hengoyly
pent@éﬁt@mﬁr@@aegsubé@nﬁd@t& acet, gl exy-derlt, F13030-2- (4~

pent af | uor.opr nes | fonat e 23 ent.af uoro- 2-

Py ar BRI AP r ShRr e s e e g B BT E !

.t osypexypf opanegubl oaat gl odyiraiahlegolt oRate, 2-

tosyloxy than%%%& @

adan&ht anenst hoxycar delHluoronethanesulfonate

1- (3pem@@ﬁk”qn“ggpyaaga“hfgqﬁﬁg 1,1,3,3,3- pentafluoro ~-2-

met hoy (%Wog %EHQ!’L@&HJ@”M fplhftge@wxy 1,1,3,3,3-
di

nethoxycar |'uor omret hanesul f onat
( hexaw@@%l@r@mosase ﬁ’é%%%ﬁ*ﬂitQH%%&I‘BBEFT%‘[‘H#WYéOW)

1,1,3,3,3-pentafluoropropanesulfonate, 2-(1-

uorbd-2-

adamantanecarbonyloxy)-1i,1,3,3,3-
pentaflucropropanesulfonate, 2-acetyloxy-1i,1,3,3,3-
pentaflucropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentaflucro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethanesu
lfonate, methoxycarbonyldifluoromethanesulfonate, 1-
(hexahydro—Z—oxo—B,5~methano—2H—cyclopenta[b]furan—6—yl—

oxycarbonyl)difluoromethanesulfonate, and 4-oxo—-1-..
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oxycar bonyl ) di f | uor omet hanesul fonate, and 4-oxo-1 47
adamant yl oxycar bonyl di f | uor onet hanesul f onat e;
exanpl es of bis(substituted al kyl sul fonyl)i m des

i nclude: bis(trifluoronethylsulfonyl)im de,

bi s( pent af | uor oet hyl sul fonyl )i m de,

bi s( hept af | uor opr opyl sul fonyl )i m de, and

per f #RFB(Y 132y B BpYTEHEH LESGPPERYR Y § HH de 2R anp| es of

tris(substikhupess alkyisukhppyl dupidideylsntEoel) imides
tris(trif]uoraomethylsulfonyl) et e; . and , exanpl es of

e
iodoh?%H%%ﬁlPéSﬂﬁEFf&HPQﬂﬂﬁﬁhﬁéPthgn¥ﬁ)lﬂﬁ? "above.
[ 0060 s pearlresoobe sy fampctdivaz ometdanes i ncl ude

bi ssul f onyl - di.azonet hanes d L fonyl - _
car b UREZGRaPASREL S i gy L) Lnfdd, “and perfluoro (3
bi s(etdptisanebargh) demzonetikene, bi s(1- ‘
nmet hyl propyl sul f onyl ), di hane [ sulfonyl)methi
nethylpro%%??ﬁ* %ﬁ%%fﬁ?ggéﬁgF%ane,a%ggiﬁ%l-lfo ylymethide
d!neiﬁmd&ﬂdnﬂﬂiaﬂﬁDh?l?@ﬁgmﬂﬂhgﬂhaﬁépnyl}methide; and
bIS(CyclOQ%éM#fé@f&¥“ﬂ&&#n 4 %t%g“%nclude combinations of

bi s( perfl uorof sopropyl sul fonyl) di azonet hane,

bi s(pemdostd.-f onyl ) di azonet hane, bi s(4-
neth¥£@?ﬁnylsulfonyl)diazonethane, bi s(2, 4-

di met hyl phenyl sul f onyl ) di azonet hane, bi s(4- :
acet y| oxypHeRplenl i )iery2 B et a2 n5Ss (4eLude
get ?ﬁp%w fanyl-axy pbeoyh s S eyl kdiazewet hane,
IS(4-(P- . )

t ol UBHERUNHEHFZERE T PR.AT I BT 8%y ) di azonet hane,
bi s(¥1: &cethexphuxyphenyl stofcameanedi azenet hane,

D o B e Mg PNV PP SHL] opyd 15l azomet hane,

nrhemy%myggﬁuyyﬂhawfbonylQiﬁZﬂm@waﬁhanepis(1,1—

2- - RS RN PP PO RS e,

biS(Qi$m§ygmom§xylsulfonyl)diazomethane,

| SOPE PPVl s Ariihex ¥hexyphes foyiigay by ghazodes hane,
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-methyli-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~hexyloxyphenylsulfonyl)diazomethane,
bis(2-naphthylsulfonyl)diazomethane, 4-

methylphenylsulfonylbenzoyldiazomethane, tert-
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bi s(2- napht hyl sul f onyl ) di azonet hane, 4-

met hyl phenyl sul f onyl benzoyl di azonet hane, tert 48

but yl car bonyl - 4- net hyl phenyl sul f onyl di azormet hane, 2-
napht hyl sul f onyl benzoyl di azonet hane, 4-

met hyl phenyl sul f onyl - 2- napht hoyl di azonet hane,

met hyl sul f onyl benzoyl di azonmet hane, and tert -

but dxtydchohyhy I=4retdiyivdbbapl Sant Ry g iaZonet hame., 2-

[ 0061 hﬁg@ggLﬁogﬁ&r&@y{lg@xgemy%m%bmyI m de type

phot odaci enerators 1 nclude conpounds, which are
conbigtatilohsnpt sul ferdd Srraebbpesl $trgrrgdhane,

sucqj 'hqh@%,lfoﬂgpmmaa@qqiz@ae@mm dend plthal i ni de,
cycl ohexyl di car boxi m de,

5- ndrweryeasbon gl ot pBophrgel subfepyldiazomethane.

7- oxghje@ycl o[ 2. 2. 1] - 5- hept ene- 2, 3- di car boxi mi de; with:
trifluoronethanesul fonate . .

pent af | uoFb@thEReAf fofat sonyloxydicarboxylnide type

hept@{diiar-apr gpasestd fonaidude compounds, which are
nonafluqrobutanesg[fonate,

tri deTHPES6RExRhesul f onat e,
per f | uor ofdiet hyd mythakexaneh sad f onetad nimide,

hept ad f l.uor qoct anesul.f pna
trifT%ﬁﬁ%@@%ﬁgﬁgéﬁ?%%ﬁgﬁgfgﬁe ?5?%5%?%%%hzenesulfonate,

4- (teydlarexyidt hythdehriatres Gi-honheenene-2, 3-dicarboximide,
1 uogebenzengsulLonpd e sl kybeorsub f analcrbdudnbae;
triisopropyl’benzenesul fonate, toluenesulfonate,
benzenesuwﬂ@hat@glﬁgqﬂgomethanesulfonate,

to'uﬁgﬁgﬁﬁﬂ@%@ﬁggﬁ¥ﬂg§HE¥ﬂﬁﬁﬁéLfQ@@E@fl&bf&propanesulfonate,
toluenesulfogéloxy)na ht hal ene- 2- sul f pnat

4- ( p-
t ol URIREHIPERYPERYFHEbH i Cen& XIS HP f ‘h%ﬁogfexé‘ﬁ%%?lf”ate'

t ol usnesiddronyl-exyy nepitia):enes kusabhanat e, 8- (p-
toluenesulfon%lox %na ht hal ne%l-sgl%oggte,
napht TR EIFESaH P EhAL &t A EHHP ISP EUFT ofat &°

oct apestllfcanataane solltmyd tanpenes il ionghen zenesul fonate,

bUtaygﬁéggéyy%Egmethyl)benzenesulfonate, 4-
fluorobenzenesulfonate, mesitylenesulfonate, 2,4, 6-
triisopropylbenzenesulfonate, toluenesulfonate,
benzenesulfonate, 4-{(p-
toluenesulfonyloxy)benzenesulfonate, 6-(p-
toluenesulfonyloxy)naphthalene-2-sulfonate, 4-(p-
toluenesulfonyloxy)naphthalene-i-sulfonate, 5-({p-
toluenesulfonyloxy)naphthalene-l-sulfonate, 8-({(p-
toluenesulfonyloxy)naphthalene-l-sulfonate,
naphthalenesulfonate, camphorsulfonate, octanesulfonate,
dodecylbenzenesulfonate, butanesulfonate,
methanesulfonate, 1,1-difluoro-2-naphthylethanesulfonate,

1,1,2,2—tetrafluoro—2u(norbornan—Z—yl)ethanesulfonate,

1,1,2,2-tetrafluoro-2- (tetracyclo[4.4.0.1%%.17"*"1dodec-
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met hanesul f onat e,

1, 1-di fl uor o- 2- napht hyl et hanesul f onat e,
1,1,2,2-tetrafl uoro-2-(norbornan-2-yl)ethanesul fonate,
1, 1, 2, 2-tetrafluoro-2- (tetracyclo [4.4.0. 12,5.17,
"0ldodec 49 3-en-8-yl)ethanesul fonat e,

2- benzoyl oxy-1, 1, 3, 3, 3- pent afl uoropropanesul fonat e,
1, 1, 3-8 Bpaneahroesel foqate, 2-benzoyloxy-1,1,3,3,3-

phengﬁb@%@»&%ﬂsw@@mp&ﬂa&@aatx?:., 1,4, 8.pbndatluoro-2-(4-

pent u0r0-2-p|valoyloxypropanesulfonate:g 23_
cycl phexareraeydayy bkyerdnesyilgogate, 1.1,3,3,

pent gf | LoF QRI-anangsyk { O9Ed8ip rbpinds 31 Bopand,al2k-uor o- 2-
fur oyl oxypr opanesul f onat e, 2-na8hgboyloxy-1,1,3,3,3-

pent &Y F L BHIGEaRBTY ot e, L 3/

2'(4§é§féffﬂﬂﬁbb@@ﬁ&ﬂ&é@xﬂ@nate, 1,1,3,3,3-pentafluoro-2-
1,1, 3, 3,

1, 3- pent af | uor opropanesul f on -(1- _
SRRt PR aRy L ah e 3 gapRtheyfoli, 1,3,3,3

pent gkhtof nprepaneant fontdmtel- dedt ytoxy-Hutl1®e8z8yloxy) -
pent af | ugr opyr opanesul fonate, 1,1, - pent af | uor o- 2-
hydrgxép?ﬁ%g%é%ﬁFF%;3?5?pﬁfgﬁﬁkfﬁ}§?§%ﬁ?g??ug%o-2-
t osyhaxypioparesbbhghake) -1, U-3di3f Poor o- 2-
t osyl oxyethanesul f >_acetyloxy-1,1,3,3,3-
adanﬁﬁ?é%%gﬁ?ﬁ%%ﬁggﬁ%%ﬁ%f%ﬁ??%oroﬁg?hgn%é%Ifonate,

1- ( 3pehyaf honwetbphadanbferaie), 1,1,3,3,3-pentatluoro-2z-

et hgxyear di-ELyeraneL hanasy, 31, kopatk€arluoro-2-
nethgéycar%%%¥%dffluoronethanesulfonate

(hexﬁhyﬂi@%IPRﬂR@ﬂ??Blﬁ@?ﬁ%%ojzﬂ?@9éﬂﬁﬁ§ﬁf%ﬁb]furan-6-y

| - o%gg§[pgpyh%gbghm@53ggéhanesuIfonate, and 4-oxo-1

adamant yl oxycar bonyl di f] uor om hanesuLLonat%jaxkgg§21_(3_
r -

Exanpre&apf gty FroRgTY BOSPGURALT of

al Ky hgukbopyd toxilneananpenaindg oxixyeastbhphat B)uanppethanesu
phot oaci d_generators _incl ude._.ql [ [ ' -

P 8, oL DL VOB LU R,
conj ygakedydysttemxorAc b ude Heeint2ér-eenil aAger e BpHawénop—v1-

cye! ohexadlone R IB, ofUll AIALA A¥RES, havh ng-a-1 -

el ectFoR" Wi raw ng group such as trifluoromnethyl
groupdﬁmantykqupﬁrhgnglggﬁbmqqqqpthanesulfonate.

[0062]

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.

[0063]
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of the conpound; oxine sulfonate types using

phenyl acetonitrile or substituted acetonitrile
derivatives; and bisoxine sulfonate types. [0063] 50
Exanpl es of gl yoxinme derivative type photoacid
generators include: bis-O (p-toluenesul fonyl)-a-

di met hyl gl yoxi me, bi s-O (p-tol uenesu] fonyl) -a-

di pheny! gifyerphes i éﬂaoe%moﬁaéh\%wfeoﬁwf ghotoacid
di Cyggf?@@a%& HOXh (e ; bﬂ)§s—%—((@:_tt@huﬁﬂg§wif&iw|))—a2 3-

pent anedi onedi oxi me, bis- O (n- butanesulfojg -a-
d| med b g YAsdiviesimpi sbEs (9 BtetEenrFohyIL

di phgnyh g YR J¥8i mBl Sp £ L= @Hmﬁéuleéﬁnyéayla*a—

dlcyclohexylgl ime, bis Qﬂﬁthgﬁé nesu %%ﬂ

di mefhgY ot Sﬁﬁﬁﬁ%glnyém%}(?*ﬁ? usr Ranesu ahyl

g'”e QMtQﬁé&Bﬁd@aﬁfx1me,t$ﬁs -0- % -butanesulfonyl)-a-
is rifluoro on

o G RECR b TS oS | O RARBREr LEPPEIYTY o
dlneahyh@mymgmya&;mblSb£k(®en%enesmhéchybbyk# -

di met h O (4:-11 l,) - a-
G ey e B (41 106RRAAAEBERHL ML) 2

tr|fHmmetwmﬂdﬁﬁdmameenhsa+®fﬂgﬁgfLw0dpweth§m%ﬁ%hﬁ@nﬂé) -0
?{S-Pgmé%H%E 1&@ny£lsaoﬂtiﬁ%Jﬁ%&QhY@ﬁbB@%tﬂHﬁ%ﬂ&lfonyl}—
ri

uor o nesul f onyl ) - ni oxi me, bis-0-(2, 2, 2-
trif bau@m@tmtmelszmxﬁmnw bi i @x| b capipkops i fenyl) -

Ca"pﬁ%éy Pgn_l.(io}(lﬂlboxbﬂg+0bl1§er9e(n%%ﬁ1§8ﬁ§yi fgnyl) G

oxI ne, [ uor obenzenesul f onyl ) - ni oxj e
bi s, glm(emhﬂcqkM%mmPhﬁr%eh%“&MOPSHﬁF?eﬁ? W) “Hnd

bi s- QiméXy)enesditenyb)l snboki+e; and conpounds of the
above structures substituted b

>- behE oyl BRYATE hyA Benge R LF TGN GFr SHARERIA T oresiae Pie
1,1, 3~ 3x§léﬁﬁﬁdﬁﬂo@@ﬂ® -d-~@4dmethylglyoxime, bis-0-
phenylbe?fQ¥ é%%%rog nesl{ PNAl Seindy, 1p3s30312, 2, 2-
pentéFFuoro |vaPoy oXyp opanesu onate 2-
trlfluoroethanesulfonyl) -nioxime, bis-0-{10-
camphorsulfonyl)-nioxime, bis-C-(benzenesulfonyl) -
nioxime, bis-0-(4-fluorobenzenesulfonyl)-nioxime, bis-0Q-
(4-trifluoromethylbenzenesulfonyl)-nioxime, and bis-0-
{(xylenesulfonyl)-nioxime; and
compounds of the above structures substituted by:
2ubenzoyloxy—1,l,3,3,3—pentafluoropropanesulfonate,
1,1,3,3,3-pentaflucro-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-
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cycl ohexanecar bonyl oxy-1,1, 3, 3, 3

pent af | uor opr opanesul fonate, 1,1, 3, 3, 3-pent af | uor o- 2-
furoyl oxypr opanesul f onat e, 2-napht hoyl oxy-1, 1, 3, 3, 3-
pent af | uor opr opanesul f onat e,
2-(4-tert-butyl benzoyl oxy) -

1,1, 3, 3, 3-pent af | uor opr opanesul fonate, 2-(1 51
adanafenererraseRayrexyyEe) 113,333~

pent ik U9f ORNRRRBESHL EQNE Bt &3- @CaLYE PXyxi511,13 33333~
pent af | uor opr opanesul f onat e, 1,1,§,g,g-§§nt%fkﬁoggégé_
hydr BRYbR bpiredgrranaset fanatey 3 3: Jent 418 Uoro- 21

t osyhQuyps gparsukhonahese 1,11,-1di3f, BuorpeReafluoro-2-

t osyl oxyet hanesul f on

e, .
adanﬁﬂ?%&@ﬁ%ﬁqﬂﬁﬁﬁsﬁPg%ﬂ§?EﬁTthfgﬁégﬁgﬁ%gﬂTfonate,
1-( ﬁtosyﬂcs;gy@mﬂllaamﬂlaﬂaﬁanfane) |
net ho car pon 1 uor one . - -
B
( hex ahydooyide towd-a8ahanet haneiidxyyerbpent & Hyoreaat Bagesu

o LS BE POl UOE DL MGG BRAL fos RIKbrbn@YOL 1

adanan???oxycar on uor onet hanesul f onat e. 0064%
Exanmihesaloydmxi2rexsubf briagehanpe fpkgcdgesta GodératoPsy-

each o%&@r@oﬁﬁr}%iﬁﬁh ugat etk fyshiednbRel Ughd % -oxo-1-
\'

I nterveni ng t'hi ophene or cycl ohexadi ene, _i ncl ude:

( 5- ( pAEBRENESIERYRY by Fi rsHibaRESBhEMRa:e -

yl'i depgypphenyl acetonitrile, (5-(10-

canphor sul fonyl ) oxyi m no- 5Ht hi ophen- 2- .
yIrgene)pﬁ%ﬁ?%%%ét%ﬁiT%%W%&SUlfon té type photoacid

(5- ngest anestd farRY @XYhMiNDong conjugated system including

ch L gehen oty denplpheny apel L (bl

met hyl phenyd-)@ecebonedeshiefony3-) ex@imino-5H-thiophen-2-

o PO\ PP 21 dene) (2

( 5- ncenphneswl famll) oxyim pe=5H~thiophen-2-

?gttQHQHQSQTg%éﬂﬁﬂy%g@bﬁgtﬂﬁigylHﬁﬁpﬁbkﬁﬁeg@ﬂiéﬂQﬂd&yimino—

(4- ( BHrbhterkatl F-oRHERS) BRAYEIRESHPSRYH Bxy (1 Fo- SH
toluenesulfonyl)oxyimino—5H—thiophen—2—ylidene)(2—
methylphenyl)acetonitrile, ({(5-(10-
camphorsulfonyl}oxyimino~5H—thiophen—2—ylidene)(2—
methylphenyl) acetonitrile, (5-n-octanesulfonyloxyimino-
SH—thiophen—Z—ylidene)(2—methylphenyl)acetonitrile, {5-
(4—(p—toluenesulfonyloxy)benzenesulfonyl)oxyimino—SH*
thiophen-2-ylidene)phenylacetonitrile, and (5-(2,5-
bis{p—toluenesulfonyloxy)benzenesulfonyl)oxyimino—SH—
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-pentafiuoro-2-{4-
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t hi ophen-2-yli dene) phenyl acetonitrile, and (5-(2,5-
bi s(p-tol uenesul f onyl oxy) benzenesul f onyl ) oxyi m no- 5H
t hi ophen-2-ylidene) phenyl acetonitrile; and conpounds
of the above structures substituted by:

2-benzoyl oxy-1, 1, 3, 3, 3- pent af | uor opr opanesul f onat e,
1,1, 3,3, 3-pentafl uoro-2-(4 52
phenghdenidmyzexy Py bparreefsfdidanates b, 3 3 333~

pent Ayﬁﬂjo?fomzvah@yiwzyd%{,@ﬁ%@gaagﬁpM&e,22-

cycl ohexanecar bon on¥-1 , _
pent aytiaroipnesasbeny toratle, -8 £, 373, 3- pent af | uor o- 2-

f ur oyt exyprnenapeshhonat fonad-Napht hoys oxypehth3ndrd-2-
pentaf | uor opr opanesul f onat e, 3 3o
2'(4f9€9¥LqﬁﬂBﬂ°B§ﬁ?69%%&5629’ 2-naphthoyloxy-1,1,3, 3,
1111§e§%é¥1&ﬁﬁb@&b@@ﬁ@§ﬁDﬂﬁnﬁﬁu|QemaPEerﬁFddbylbenzoyloxy)—
adamant anecar bonyl -1,1,3,3,3- 1o

ent bt uor b BBATEC NP SR B I RA SRR bRy -4 3, 3, 3-
pent af it opiepanesul onate,1,B,E, 373, 3- pent af | uor o- 2-
hydr oxypr opanesul fonate, . 1 3, 3, 3- . uor0-=2- 5.
sy DYV BRHELGPRORaY b TN e P g 19373,

t osypenyef hanegulcpbenasel fonate, 1,1,3,3,3-pentafiuoro-2-
adamapt anene i f uoronethanesutfonate,

TR0 ORI hanep o et

met hosyrbe homdpdinkubf onetharesu difLBaaee? -

met hQﬁéf%ﬂS oBiclsl.ueLQned hanesul fonate, 1-
(hexahydro

- -oxo-3,5-nethano-2F+cycIoFenta%gigu%gn-Gi_(3"
y| oxgeardeiRomednPrYER BRRA Wehds (IOF GRET B2 P &Y 476X 62 1-
adamapg yboxydaiacayhdhc &b soicimiiaaesuh i Daat o {o086bknesu
ExanE es of oxine sulfonate. t peﬁpgpgggglgulgﬁﬂggatggs
havi h§ORHt Bl SRTOFYGRERIP AL Y g 65 TR ERA® 4 ’
trifliHex sl fuH2 -geup, b afet ioredsi-egcaoseabi [k tfypreh-6-
t he onmpound, i.nc| ge:
j i h 1 ate, and 4-oxo-1l-

2.2, SLOPT FUGTE CpRGRG R HAARS L6
(et bybsah f wimdycexbpeyldifluoromethanesulfonate.

{00&5] :

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-trifluorc-1-phenyl-ethanone=0-
{methylsulfonyl)oxime,

2,2,2—trifluoro—l—phenyl—ethanone=0—(10—
camphorsulfonyl) oxime,

2,2,2-trifluoro-l-phenylethanone=0-(4-
methoxybenzenesulfonyl)oxime,

2,2,2-trifluoro-1-phenylethanone=0-(1-
naphthylsulfonyl) oxime,

2,2,2-trifluoro-1l-phenylethanone=0-(2-
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2,2,2-trifluoro-I-phenyl - et hanone=0 ( 10-

canphor sul f onyl ) oxi ne,

2,2,2-trifluoro-I-phenyl et hanone=0 ( 4-

nmet hoxybenzenesul f onyl ) oxi ne,

2,2,2-trifluoro-I-phenyl et hanone=0 (1

napht hyl sul f onyl ) oxi ne, _

2, 2, #adhtihfyl sok bethy Pheniydeet hanone=0 (2- 53

napht hyl syl Y —0-(2,4,6-

2.2, 2- tru?i%ggéh%gﬁﬁgED [t Panone=0 (8" 8 "

tri mmmtpm@ngzesm C‘r@rﬁﬂn)}’d)l OErRIe /

2,2, 2-tribl 3105 0- -1 b8t Y | Phess pighbagenesu{dk=o- (10-

canphor sul fonyl ) oxi e,

2,2 @mﬁo&lsyéf@nyl)(%lrm hyl phenyl ) et hanone=0

(WEthy|SUbf9ny19£P@ﬂH%mo 1- (4-methylphenyl)ethanone=0-

2,2,2-trifluoro-I -(2 rret hyI phenyl ) et hanone=0 ( 10-

canpHET U ESAGPIEK) HiEt

2,2,2-tri ﬁ[gjp;w;ﬂlf(ﬁm%odnmthyémmmde)@ﬂmammw(10—

(10 canphor sul foni/ %xXI ne,

2,2, ?“?WQFISBEJFSHY Ai et hyI phenyl ) et hanone=0

(1 naphthylgLQ#KﬁmMIM@XbHE—(Z ~dimethylphenyl)ethanone=0-
rifl or o 2, 4-di.net hyl phenyl ) - et hanone=0

(2 népthtcl’?ﬂpsufﬁo (§ BRI 2 2-trifluoro-l-(2,4,6-

trimet hyl Bhén%‘g:etﬂia:mei@(@l@- EarHoR ShERBAYE kA ane ~0-

2,2, -t 1l g:
i hyalphﬁﬂg)@?yetﬁ one=3 gl napht hyl sul f onyl ) oxi ne,
2 2. trlg;aogtﬁqlquq¢ogl—( 4- dlmethylphenyl -&thanone=0-

rrgjmptmgg}m@ff nNe=@e( 2- napht hyl sul f onyl ) oxi ne,

trifluoro-I-(4-nmet hoxgphenyl ) et hanone=0

thy|squ%n%T§ Iporo-1
@rltdétfhle;ugh@nyiiétmméaml (apheaypoitisvaye FOxime,

thylsubtonyl ) O MRiro-1- (2,4, 6-

trimethylphenyl)ethanone=o—(lwnaphthylsulfonyl)oxime,

tr
2,
tr
2,
(me
2,
(me

2,2,2—trifluoro—l~(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)ethanonexo—(4—
methylphenylsulfonyl)oxime,
2,2,2-triflucro-1- (4-methoxyphenyl)ethanone=0-(4-
methoxyphenylsulfonyl) oxime,
2,2,2—trif1uoro—l—(4umethoxyphenyl)ethanone=o—(4—

dodecylphenylsulfonyl}oxime,
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%’Ziﬁ rrirLuorﬁil-(3,4-dinethoxyphenyl)ethanone:O-
met hyl sul f onyl ) oxi ne,
ﬁéshi[LLLLLFgLF%gh(ﬁige;hoxyphenyl)ethanone:C>(4-
yl ) oxi ne,
ﬁéfhgksngLyﬁgglibgsl?ethoxyphenyl)ethanone:C>(4-
oxi nme
gbgéé% ::t r ;ﬂ %ggl; ?fr@rrggi:nzm ms&rmﬁﬁyﬁy@‘?ﬁ%dr?&b@nf’&e =0-
1l oxl ne
2,2,2-t?|fluoro R-&g nethoxyphen¥J{ethanon%
(oct yl sul 3 FmAEERE BT thiomethylphenyl)ethanone=0-
(242 (%t—%nétﬁbﬁ%m&fdyll(s?:1Ebh9ﬂﬁémﬁhd9heny| ) et hanone=0-
met hoxyphenyl sul f on
R
s ) e,
2,2,2-trifluoro- I- 4- 1 hi J”%u hen Il 5 &
(octyl sul &hfr) i oro ?HF jomet y S NS Renone=0-
%éz,axﬁ?EEFUfw$y1 qﬁimbhlonethylphenyl)ethanone-C)
nap Qn -
% ZuéyLrhigggi;yG§igﬁhEt y %ﬂﬁgﬁﬂﬁf é%%%%yl ethanone=o
me s 3q Joxime,
(Zpﬁeﬁylt ; Iu % ; onyq) &gﬁgg‘gwylQ_n@éwy)lﬁhegppn@a%mnﬁo-
2, 2, retthiyf pubfony L)@kl or ophenyl ) et hanone=0
(thHY|SL&f2N§U£&q&uﬂgro 1-{4-methylphenyl)ethanone=0-
2,2,3,3,4 heptafluoro - phenyl but anone=0- ( 10-
candﬁ@ﬁ§uﬂﬁéh§¢3¥%UQﬁéme'

2,2, 2- tr|ijzﬂﬂliﬂlfﬁﬁoﬂaphtt@4dﬁﬂdﬁﬂ@ﬁﬁﬁy€)ethanone=o—

(neth sulfon¥%QOX|
FV%FH% YL H8pht hyl ) et hanone=0

(nEthy|SuiImﬂykiaxmn3~heptafluoro 1-phenylbutanone=0~(10-

(el S 'uﬁr"fsﬁ.ﬁ £ 05 dpdahrnzyl phenyl) et hanone=0

-trifluoro-1i-(l-naphthyl)ethanone=0-

(methylsulfonyl)ox1me,

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—(phenylﬂ1,4—dioxa-but—1—
yl)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,

2,2,2-trifluoro-1- (4-benzylphenyl)ethanone=0-
(propylsulfonyl)oxime,

2,2,2-trifluoro-1-(4-
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trifluoro-I-(4-(phenyl -1, 4-di oxa-but-1-
enyl ) et hanone=0 ( net hyl sul f onyl ) oxi ne,
trifluoro-I-(1-naphthyl)ethanone=0C

yl sul f onyl ) oxi ne,
2-trifluoro-I-(2-naphthyl)ethanone=0
opyl sul f onyl ) oxi ne,

2, 2-
) ph
2, 2-
pr op
2,
r
2 i thyilBlddeey } Rep e REPRPREATY) BRIRRYGFELEPnY L) oxime,

p
propyl subfonyl) Q% Bro23 2(£=trifluoro-1-(4 55
e ronbp b gy 1) SR 25 RSP SIS LN e,

nethylsuIﬁoyyjiggﬂﬁyaayb)@thanone O (propyl sul fonyl) oxi
2,2-trifluoro-I -

et H@ﬂf@é{rlﬁaﬁy%&wﬁmﬂwéﬁ RARBRRLET L pHoYe G E S RYY Y okt me
e, 2,2, 2; sz*drli@fl@oh:oéﬁwé’ﬁﬁi& di-eonaphphtip-2-

yI)ethanone r | i e
2, 2, wt terﬁhﬁpaa?og ?L?fpy suql%%ng(%(o:»{lme,
met hoxy cap peyaratdlaxyphenyt ) et hanone=0-

ropyl sul f on —O-
(p %?%qwxﬁFﬁgxong?gghoﬁﬁﬁ)engég 5%§T3n?zf ani no- |
oxa genmwusynfphghydgmmmanone:o-(propylsulfonyl)oxine,
2,2, 2- tr| ?)efﬁ# 0327 ?n?ﬁhMétﬁbxycarbonyl)—(4—amino—1—

et hoxyphefy anone=0- (propyl sul fonyl ) oxi ne
2, 2, @a-michitadrp.] Pféeﬁlﬂérﬁzﬂa@wsﬁ@nym%ﬂmﬁe%ﬁ oxime,

(pr0pylsu%f9nylef¥@ﬂ@%mo 1-(3,5-dimethyl-4-
2,2,2-trifluoro-1I-(2- CPhenyl ) et hanone=o-

(pr opesRhsRAE é%&ﬁlwe propylsulronyl)oxime,

2|§ thrlﬁlypﬁﬂtﬂlﬂﬂﬁdibﬁgak@LBfﬁﬁyﬁdkyphenyl)ethanone=0ﬂ
yl ) et hanone=0-( pr opyl sul f onat e) oxi ne;

2,2, QP%%HYfHS&&FéEYlP‘{}&W% (4-(2,2,2-trifluoro-I
(trlflUOTQDEIiEﬂMﬁﬁﬂub&byﬂexykﬂhtmphenyl)ethanone=0—

et hy ro
phen § %%g %f %2¥?UbronethanesulfonyI)OX|ne
2, 2 2 trlfluoro 1-{l-dioxathiophen-2-

2,
yl
2
(
2
(
2,
(

yl)ethanone=0- (propylsulfonate)oxime; 2,2,2-trifluoro-1-
(4-(3-(4-(2,2,2-trifluoro-1-
(trifluoromethanesulfonyloxyimino)ethyl)phenoxy)propoxy)
phenyl)ethanone=0—(trifluoromethanesulfonyl)oxime,
2,2,2—trifluoro—1—(4—(3—(4—(2,2,2—trifluoro—l—(l-
propanesulfonyloxyimino)ethyl)phenoxy)propoxy)phenyl)eth
anone=0- (propylsulfonyl}oxine,
2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-1-(1-
butanesulfonyloxyimino)ethyl)phenoxy)propoxy)phenyl}etha
none=0- (butylsulfonyl)oxime,
2,2,2—trifluoro—1—(4-(3—(4—(2,2,2—trifluoro—1—(4—
(4~
methylphenylsulfonyloxy)phenylsulfonyloxyimino)ethyl)phe
noxy)propoxy)phenyl)ethanone=0-(4- (4~
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2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-I-(lI

pr opanesul f onyl oxyi m no) et hyl ) phenoxy)

propoxy) phenyl )eth anone=0- ( propyl sul fonyl) oxi e,
2,2,2-trifluoro-1-(4-(3-(4-(2,2,2-trifluoro-I-(l

but anesul f onyl oxyi m no) et hyl ) phenoxy) pr opoxy) phenyl ) et
ha none=0 (butyl sul fonyl) oxi nme

2, 2, pethylidheowdshl{any B bheny Loul £9Ry Lsrdme: (309 4
net hyl phepybsulf oyl 61~ (4-(3- (4-(2,2,2-trifluoro-1-

phenylsulfon | oxyi m no) et hyl ) phe
noxy}%r%ﬁﬁ%?%phenyl)ethanone =0 (4-(4- 56

met hﬁr{éMﬁ%éﬂh@ﬁ!ﬂ?b@%ﬂé@)%ﬂz&ﬁb%ﬁl]fd)r)'pmxm,phandlsulfony
2,2,2-trifluoro- I-§4-(3-(4 2,2, 2-1 |f|f q1

(2 51%¥%¥mgno)ethyl pheénoxy) propoxy)phenyl)et anone=0-(2,5-
nethy{gh@nylsulfonyloxy)benzenesulfonyloxy)phenylsulfo
oy PRI FBRERBKYY BP 0T REAG P el e Shezs 11 60

- bi 5(dxime; and

rethy) precuhBdlhGRI ouhengsesul Lol pleavh e iy

ny 1)0XInE Pan ounds o ove structures
subsgt+ben zay loxy-1,1, 3 3,3-pentafluoropropanesulfonate,

2- beg gy%q; %Y%F§f§u§rggylgijuoropropanesulfonate

uor o- 2-

phenyhb@hkbﬁﬂ@&&l)?ﬁiwbbé%@%fmgr@r%’ﬁétel 3,8, % B3
pent g%hé‘&fﬂl&omz\iﬁhQXLQ%YMW%@EE@Baﬁ@te,2 2-

cycl ohexanecar bon

pent 8FF LR ORGSR §HV¥%ﬁ%ﬁb]-f £r373, 3- pent af | uor o- 2-
f ur oyk QXY P ORARBSBLEeBAL BonP-dlaphtihoy B pXypdn s B udr8-2-

Ze?za;£$§qqéhgffag§§g§f é%%té 2—naphthoyloxy—1,1,3,3,3_

1d; ﬁeﬁté%}ﬁﬁﬁdﬁ?o@@h@@ﬁbﬁanﬂ&ulQﬁﬂateer2=@q;ylbenzoyloxy)—

pent b pré’péxég)f?{%‘r%%f%pa’%%ééftoﬁ 5%y-1 13,33

pent aflhuan oprapabesul benate,1,8.8,3-3, 3- pentafluoro-2-

hydr 9xypL PRANGSHLARBLE £ dndeeds F-3uRepiakiuO 023, 3
pentafluoropropanesulfonate, 1,1,3,3,3-pentafluoro-2-
hydroxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-diflucro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-(3-
hydroxymethyladamantane)methoxycarbonyldifluoromethanesu
lfonate, methoxycarbonyldifluoromethanesulfonate, 1-
(hexahydro—2—oxo—3;5-methano-2H—cyclopenta[b]furan—6—
yloxycarbonyl)difluoromethanesuifonate, and 4-oxo-1-
adamantyloxycarbonyldifluoromethanesulfonate.
[0066]

Examples of the photoacid generators noted just

above further include oxime sulfonates represented by
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t osyl oxypr opanesul fonate, 1, 1-difl uoro-2-

t osyl oxyet hanesul f onat e,

adamant anenet hoxycar bonyl di f | uor onet hanesul f onat e,

1- (3- hydroxynet hyl adanant ane)

met hoxycar bonyl di f| uor onet hanesu | f onat e,

nmet hoxycar bonyl di f | uor onet hanesul f onate, 1-

( hext@atsy diod 12w bxe - B Budet HAKol PH- cycl opent a[ b] f ur an- 6-
yl oxycar bonxl ) difluoronet hanesul fonate, and 4-oxo-1-
adamant yI(aRy‘Ear bonyl di f 1 uor onet hanesul fonate. [0066]
Exanpl es bf the phot oaci& nerators noted just above
further iMcl ude oxine s& f‘%ﬁat es represented by 57

t he QJ.ﬂdﬂg ghornmula (Ox-1): OR401 'N (Ox-1) Ar401
RW2 erein 401 represents a substituted or

unsubst it yhege rald®l kybsekéntyla grugpionted or

hal obenzenesul f gnyl . grqup havi ng, 1 car bon at ons;
Rgowq%kﬂséééﬁfggax%%ﬁga&%iﬁﬁﬁé?% b %%@%Pﬁ%ﬁ to 11

car beun e neanlls & 90 hroepr ésents b Subdt icegbed afoms?

unsubstitutged aromatic._g heferaagquat i Ci aroup.
[0067) Exanpl B THE Shé%gg%?&dylgggtmru%tors C%ncretely
i ncl amkeio?-a2m8; 3a8d 4, 4, 5, 5-octaf l uoro-1 -

ACRNEN e | Xy, D bhyepepesu
Ez, 23 3 AR pééﬁ%%{egigxreogﬁhﬂwmmw ) Ghyg ed

( nonaf dnedrich gtrg B ubf OrsH eHOETRIASY Bu¥y?YR 1 uor ene, 2-
(2,2 ﬁ@,ﬁ, 4,5,5, 6, 6-decafl uoro- 1-

(nong uor obut yl sul f onyl oxyi m np%hexr}/l fl uorene, 2-
(2,2, 3, 3, Bxamples gk dffeugpgtpacid generators contretely

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-pentafluocro-1-
(nonafluorobutylsulfonyloxyimino)butyl)~4—bipheny1, and
2—(2,2,3,3,4,4,5,5,6,6—decafluoro—l—
(nonafluorobutylsulfonyloxyimino)hexyl)~4—biphenyl; and

compounds of the above structures substituted by:
Z_benzoyloxy—1,1,3,3,3—pentaf1uoropropanesulfonate,
1,1,3,3,3-pentafluoro-2-{4-
phenylbenzoyloxy)propanesulfonate, 1,1,3,3,3-
pentafluoro-Z—pivaloyloxypropanesulfonate, 2-

cyclohexanecarbonyloxy—l,1,3,3,3e -
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(nonaf | uor obut yl sul f onyl oxyi m no) pentyl ) - 4- bi phenyl ,
2- (2,2,3,3,4, 4-pent af | uor o- |

(nonaf | uor obut yl sul f onyl oxyi m no) but yl ) - 4- bi phenyl
and 2-(2,2,3,3,4,4,5,5,6, 6-decafl uoro-1 -

(nonaf | uor obut yl sul f onyl oxyi m no) hexyl ) - 4- bi phenyl ;
and conpounds of the above structures substituted b%:
2- berprgyAfaRg rep tom e aalseraket ubr bptopaiBERFF b e ™4~

1’1’éﬁf%fib&??k@ﬁ&ﬁ@gdkﬁ%ngﬁe, 2-naphthoyloxy-1,1,3,3, 3-
phenyl bénzoyl oxy) propanesul fonate, 1,1,3, 3, 3-
pentRETFSLIOTOBF VR KA ey prbpanes fl TGTAr Ut pibenzoyloxy) -
cycl phexangsapbeiyf DXotobrbp3ndsdl fdhate, 2-(1-
pentafluorogroganesulfonaae %, ,%JB,B-pentafluoro-Z-

f ur AABAPFPBEERERAY A e 1 22 a%h hoyl oxy-1, 1, 3, 3, 3-

pentgfddianopropanesid fuufanete, 2-acetyloxy-1,1,3,3,3~
2-(4-tert-butyl benzoyl - _ -2-
T AR PR s shRs sl Fohalr Spppgeafinere
adanmntangeabvpenysokionakel, 3,3, 3,3, 3-pentaflucro-2-

pent ol 1 o1, ontopafestl danate. 1 2126etylgperl, 1.5, 3. 3

pent at1“uor anes onat é, "1, 1,3,3,3-pentafl uoro- 2-
hy driooepproepanbsue $ohfxaretel, 1, 3, 3, 3- pent al uor o- 2-

tOSy%égﬁgyegﬂgﬂgﬁﬁ%£§g5§66nyldlfgﬁg£éﬁgﬂhé%esulfonate, 1-(3-

t osyl oxyet hanesul f onat e, .
adankyrraremet hokySanBuIcdrerEhor pretIriasdiif sRapRe thanesy

1'(31ﬂh%ék@XMQEBBX%@Q@Q&HH@HQXuOromethanesulfonate, 1~
met hoxycar bonyl di f1 uor onet hanes | f onat e,

ﬁEthb&%ﬁﬁ%ﬂ%§ﬁ??6P¥?I&ﬂ5ﬂﬁﬁﬁﬁﬁﬁgggﬁf%ﬁﬁﬁ%gegfﬁ{b]furan—6—
(hexghwsdicRrBoax 0y 3i Srutidianaanbs cytdopent anb] #uoan-5-

yl oxycar bonyl ) difluoro hanesul f onat e, and .4- oxo- 1-
ey Y BErO T T g ae R AN ea T aese " Lo0ss]
Exanpd@ss]of the oxime sul fonate types using

phenyl aceronityil e or subgtj L ul e ACRILORLEEL] €sing

deri vati v&sS" ¥ nel ude: T
a- ( pettoiviemresahionyloxas rubstipheny | artonittifiFe,

derivatives, include: .

a—{p*toluenesulfonyloxyimino}—phenylacetonitrile,
a~(p—chlorobenzenesulfonyloxyimino)—phenylacetonitrile,
o~ (4-nitrobenzenesulfonyloxyimino)-phenylacetonitrile,
o-{4-nitro-2-
trifluoromethylbenzenesulfonyloxyimino)phenylacetonitril
e, o-(benzenesulfonyloxyimino)-4-
chlorophenylacetonitrile, o- (benzenesulfonyloxyimino} -
2,4-dichlorophenylacetonitrile, a-
(benzenesulfonyloxyimino} -2, 6-dichlorophenylacetonitrile,
a- (benzenesulfonyloxyimino)-4-methoxyphenylacetonitrile,
o~ (2~chlorobenzenesulfonyloxyimino)-4-

methoxyphenylacetonitrile, a- (benzenesulfonyloxyimino) -

2-thienylacetonitrile, a-(4-
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a- (p-chl or obenzenesul f onyl oxyi m no) - phenyl acetonitrile

a- (4-nitrobenzenesul f onyl oxyi m no) - phenyl acetonitrile,
a-(4-nitro-2 trifluoronethyl benzenesul f onyl oxyi m no)
phenyl acetonitril e, a-(benzenesulfonyloxyin no)-4-
chl or ophenyl acetonitrile, a-(benzenesul fonyl ox¥| nm no) -
2, 4deqﬂykhangheﬁyu;@gnKﬁqgmipp@o}aphenylacetonl rile, "o-

(benzenesilfearyl 9x¥h i d)imno) -4-
6- di c I or op hen | acetonitrile

a- (b@ﬂizlmemmerl@ﬁyﬁe%wlrﬁm)l-% fEt hoxyphenyl acetonitril

e, frdfasy19enbenzenessd Syl axybm no) - 4-
met hoxyphenyl acetonitril e,

a- ( DepZenresliensAY PRy HoYLe 2 % KRV HOBTERCY FiT e,
a- (4t§§knylacetonltrlle, o- (methylsulfonyloxylmlno}—1—

dodecyl benzenesul f onyl oxyi m n n ni Lokl A
[ (4- EBFARRRISEIYIAFPBRYH i sy - &2 CRDYE SPES AN ko fon

Fegh@%&mtgéiwehqgat:eabmﬁﬂe ,a0-

0 en ul f on Vi Q). lacetonitrile,
nmet hg %‘hrorﬁ?' 1] ace?oﬂl? rﬁ&norf‘ ?t gé%%&@?trﬁnnyo)a-c??- opttriie
t hi eﬂykIaemlmsmmfbeylaxfmwl—slulc&ghyp@Wwhﬁ@)eipnltrllef

cyclop nteqf eto B%ri$eno)—1 cyclohexenylacetonitrile, a-
a- (ethy onyI°oxy o) -1

CyC|®p€¢m¥ﬂﬂMh§§éﬁQﬁV@@$Y¥mlQF)'1 cyclohexenylacetonitrile,

(' soproRyl §HIH.RYLaX YA Wy drmicegl-apent enyl acet oni tri |

a | ( nepet M SARIAFEERYE R HeY - B cl opent enyl acet oni tri |

e, compounds of the above structures substltuted by:

2 (e Dy S LY 00 004~ A0S PYL ARSL Yk

(i SOpIDpyJSLﬂ—fp@zmtlaﬁXybm-m))M cycl ohexenyl acetonitrile

, and a- ut vl sul f anyl ox

cycIBﬂ%Wé nzoé’)ig P(bPI Y rEcc>(r§1rnaounés, ot 1He above

str upémteslmem—pmtfeélot)yoxypmpanesulfonater 2=

2 ben \ 3opent af 1uer apr opanesul f onat e,
§§§i’%19 ri]e'c%r%oﬁg 3 )E

I"'uor
Dhenyhb@wﬁbwwppﬁesaﬁé WFghatle 13, 3; 3 Remkalluoro-2-

pent @BL&'QI@X)%%‘p‘é%IeQMh@éﬂﬂ@ﬁ@%@h&ﬁﬁ?l@xy& 1,3,3,3-

CyC|gggggpﬁi%&ggg¥ggégﬁlfonate, 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-
hydrozxypropanesulfonate, 1,1,3,3,3-pentafluoro-2-
tosyloxypropanesulfonate, 1,1-difluoro-2-
tosyloxyethanesulfonate,
adamantanemethoxycarbonyldifluoromethanesulfonate, 1-(3-

hydroxymethyladamantane)methoxycarbonyldifluoromethanesu

lfonate, methoxycarbonyldifluoromethanesulfonate, 1-
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pent af | uor opr opanesul fonate, 1,1, 3, 3, 3-pentafl uoro- 2-
fur oyl oxypropanesul fonate, 2-naphthoyl oxy-1, 1, 3, 3, 3-
pent af | uor opr opanesul f onat e,
2-(4-tert-butyl benzoyl oxy) -

1,1, 3,3, 3-pent af | uor opr opanesul fonate, 2-(I-

adamant anecar bonyl oxy)-1, 1, 3,

3, 3-
pent Ahe Xt sicoganesnb f drigtdiane-ZHaEyFbRRRNE Py f3ran-6-

pent af L s Oy RRANEs el hoPHEnahebud £3nde pendral Uuoko-2-
hydr oxypr opanesul f onat e

21,1, 3,3, 3-pentaf | ugro- 2-
tosyPéi@%ﬁ?ﬂ%ﬂ%&§éFP8ﬁé&%&f%EQFPHFFPﬁE?%ﬁégoné%e'
t osyl oxyet hanesul f onat e,

adamant anenet hoxycar bonyl di f| r omet hanesul
1-(3- hdeH%§H€th?%ﬁﬁ§%§ﬁtgﬁe¥ge bIsoXimeé su&?Q§£§% types

met hexytadadonyl di f | uor onet hanesu | fonate,
met hoxycar hon Idifluoronegﬂ_nesylforatqi}L 60

( hexahydr G3-{Hx P 3L SLHRITATGO3H R§E] Opert’afb] f ur an- 6-
y| oxyeanPoenddi adistbtot ofres haneswd-f onat e, and 4- oxo- 1-
ada tyl oxycar | di et | 0069] e,
Furt har e R Ry | Ll O AR R e

i ncl vde{obisddranestdlfuepeszy fiorylcdxy)yi m no) - p-
phenylenotl ACSLOBLLLLe bl Sio .
(benZeneSul f onyl oxy) i m no) - p- phenyl enedi acetoni trile,
bi s( dbpherdsHduYLeny ! 8RiDe mdhepylenediacetonitrile,

Phenxg;sv&‘dgf&-e{a%yhg_&gh@fopﬁ&»@)&mh@meﬁu' fonyl oxy)
i m no) - p- phenyl enedi acetonitrile,

bi s(prepibe aiE8RYE 0x8A5 Wimo) - p-
phenykenedhacat-dtiahekbh @ folty Bd{W-imino) -p-
(trifIuoronethanesultonxloxy ,ipin%)-p-
phen?P@ﬁéH?%ﬁﬁﬁﬁﬁﬁtPPFFé,l%is%%%oﬂﬁi—'

nmet haxyhengenesilefsonyboy ¥ i imono) -p-

pheny| enedi acetoni tri.l e, . bis(a-(p-, . _

t ol uBRERUTFHH %ﬁaffpﬁfﬁ%}?hﬁ%ﬁﬁégl%hediacetonipriIe,

toluenesulfonyloxy)imino)-m-phenylenediacetonitriie,
bis (a- {(benzenesulfonyloxy) imino)-m-
phenylenediacetonitrile, bis(a-
(methanesulfonyloxy)imino)—m—phenylenediacetonitrile,
bis (e~ (butanesulfonyloxy)imino) -m-
phenylenediacetonitrile, bis (o~ (10-
camphorsulfonyloxy)imino)—mnphenylenediacetonitrile,
bis{o- (trifluoromethanesulfonyloxy)imino) -m-
phenylenediacetonitrile, and bis(a-{(4-
methoxybenzenesulfonyloxy}imino}-m-
phenylenediacetonitrile; and

compounds of the above structures substituted by:
2—benzoyloxym1,l,3,3,3-pentafluoropropanesulfonate,
1,1,3,3,3-pentafluoro-2-(4-
phenylbenzoyloxy) propanesulfonate, 1,1,3,3,3-
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bi s((x-(benzenesul fonyl oxy) i m no)-n¥
phenyl enedi acetonitrile, bis((x-
(et hanesul f onyl oxy) i m no) - m phenyl enedi acetonitrile,
bi s(a- (but anesul f onyl oxy)i m no)-m
phenylenediacetonitrile bi s(a-(10-

canphor sul f onyl oxy) |n1no£ mp henylened|acetoggtrlle

bi s( E%nEf‘ﬂW%rzoﬁéf’ﬁéﬂ% A RTRAIBEF I APRD) S m
ph?ﬂ)ﬁkf@%@ﬂé;@&ﬁi&:}:‘bbhylh&{yaﬁﬂlJB 3., 66X~ (4-

met hoxybenzenesul f onyl ox o
phenyﬁgh@am@éip&mpepﬁﬁal¥€%ﬁt%oﬁpgfar’fd% BTPYHE HFS78

st r ugtiveesospbsidaneadrbyate, 2-naphthoyloxy-1,1,3,3,3-

i 2e§é§¥%?£%$ﬁ%ﬁq4§8%8§§E?%pafé'J%LQ%L%B%QeQ&%§f§¥§£%yloxy)-
phenylbeaz@y@{pemﬁmﬁopanegﬂbﬁanﬁnuifoﬁatg3 37 8t- 61
pen}%ﬁéﬁgrgane Qg%n X% p{op%ﬂ%§%lfonate 2-

cyc necar on I 'oxy
pentaéhuaftmqunﬂmaambﬁohaoeatq,:Bﬁ§03t31péhthf1dbﬁh32-

furogfegéxm 5 'afﬂg a&%n;t@aahtlh%ybowpémtlaﬁu%r% 2-

pent uor opro ona
2- (4hygrpxtmﬁq94n§$pé§pggy§ 1 1,3,3,3-pentafluoro-2-

1,1, 3,3 %Q&ﬁcﬁﬂnlé%@%e%@eswf%&ft&ora £1-
adanantanecarbony oxy) -

pentéPFMé?ébﬁHﬁﬁﬁ@@&ﬁPBﬁ%?e 2 acetyloxy 1,1, 3,3, 3-

pent afhHon ok oRaAMRSHCEePah £1dlf thokchednpratal farorte-, 24 - (3-
hydr oxypr opanesul f onat e,

tosyPgQﬁB?xmﬁﬁﬂﬁﬁﬂdpgﬁaF@neﬁmqﬁ%ﬁ%ﬂqﬁf gggﬁdygiuoromethanesu

tOSyﬂ@&M@t@ﬁnﬁﬁﬂkﬁ@ﬁﬁkepnyldlfluoromethanesulfonate, 1-

A 2 e Aoy SRL By LI O AR RAOEEHE L AR fran- -

netthyeacbrwqﬂYﬂ1&1@6uonemhewﬂnﬂﬁuﬂﬂd@ﬁaﬁe and 4-oxo-1l-

et hogxggnpgfyiﬁaaébg%%gﬁﬁkmp&wé HPRLG rdaate.

(hexa ano- 2H cycl opent a[ b] f ur an- 6-
onxj@QF@bnyl) di fI uor onet hanesul fonate, and 4-oxo-1-

adamant yl oxyear baaykgbid uHammrihangeHbt o £, examples to

be obtained with desirable sensitivity and stability,
include sulfonium salts, bissulfonyl-diazomethanes, N-
sulfonyloxyimides, and oxime-O-sulfonates.
[0071]

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-
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[0070] Anong the above photoacid generators, exanples
to be obtained with desirable sensitivity and
stability, include sulfoniumsalts,

bi ssul fonyl - di azonmet hanes, N- sul f onyl oxyi m des, and
oxi me-O-sul fonates. [0071] Anong the above, nore

preferabl e exanpl es of sulfoniumsalts include: s
tri phenytsuickoRhany bt e fPBARR ecamphorsulionate, 4=

tri ppgpyig}ggx%hgﬁyy@m@f]@@ufm%&am 4-(p~

tri phenyl sul foni um pentafl uor gbenzenesul f onat e,
tri phehtrsAdany AP APt IS GPRARR UI T oTfdT e,

tri phepyl siddyaei gaedy (Pal talivenesubhopybboate, 4-tert-
benzenesul f onat e, trlghen Isulfgniu

2, 4, BUtY 1RO GppPBRAZR ohard; *a-tert-

but oxyphespddivhbenyksus & Diintaen- telinenesul f onate, 4 62
tert-buto henyl di phenyl sul f oni_u r f.ona -

PR e i e

t ol upnegLbHarwl) @xy ¥ ohbar ereguidrendtenate t ekt~

butyl phenyl di phenyl. sul f oni,um cam. | L 8kbnate,
put o PERETA T BRE R S P U S pYoBbb OBl focrtdilitbnate
trii soppiopylseriZenésul fohdtwgranstyagesulfonate,

t hyl £ anj " i - .
me ?%@ﬁ@ ;gl)ssgﬁliffoggh}dn'bgm&weftﬁﬁﬁég 1Edds(h-tert

buty y oni um canphor sul fonate, 10-
phenykpp@¢n3¢ﬁqﬁﬁ0ﬁﬁgﬁ1heptafluoropropanesulfonate,

2,4, 6:1phd AR¥hBeRZepesH] f M@ anesul fonate,
triphenyl su fonlun1tr|fluoronethanﬁsulfong&%gate

t ri phehyrewy Forifem Bent & At Dt RAESENT BN

tri ph§Eyﬁ§ﬂ%ﬁéﬂﬂﬂéﬁﬁhﬁphéﬁf&ﬂHdHﬂ]N@&BeSUhﬁefuﬂﬁﬂnate,
triphenyl su foniunynonaflgfrobu anesul f onat e,

tri phERGPEW FOHEeR-EFi BBELTTUSt Ghexanesul f onat e,
t ri phenyl syd foni-amenept adegad | uor ooct anesul f onat e,

E[nggg%$iﬁﬁ§é§ L%gh?%g%%ugfé%éhm nonafluorobutanesulfonate,
2-oxo~2-phenylethylthiacyclopentanium
nonafluorobutanesulfonate, 4d-tert-
butylphenyldiphenylsulfonium nonafluorcbhutanesulfonate,
d-tert-butylphenyldiphenylsulfonium perfluoro{4-
ethylcyclohexane)sulfonate, d-tert-
butylphenyldiphenylsulfonium heptafluorcoctanesulionate,
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,l,3,3,3—
pentafluoropropanesulfonate, triphenylsulfonium 2-{2-

naphthoyloxy)—l,l,3,3,3“pentaf1uoropropanesulfonate,
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met hyl phenyl di phenyl sul f oni um
nonaf | uor obut anesul f onat e,
2- 0x0- 2- phenyl et hyl t hi acycl opent ani um
nonaf | uor obut anesul fonate, 4-tert-
but yl phenyl di phenyl sul f oni um
nonaf | uor obut anesul f onat e, _
4- t eF FLIBRARH WA PP hen(A AAFGRtaRE BRI 7 T U034
gt hy?p%pip?d@@a_ ha);sruhxﬁ@ﬁ@il yphrdsilifonate,
utyl phen i phenyl su ni um _
hept E\Fjr% UhEe8 Ul oz %‘,Pro’iyr“ilpljiéﬁy?sﬁl f oni um
1, 1- déhtaorordproaphé iyl sdrhenresal-fiphatel sulfonium
triphenylsul fonium1,1.2 2-. .
et | AN TUBT G SRC G B AR S AR AR P Bria  ona e
t ri phemyhsw fsodifomi @mbenedyl oxy-1, 1, 3, 3, 3-
pent af |. uo I ' [
O L PTGl e S A G L
tri phéoydtsal frgdipbanylsulfonium
2- ( CM%9&@@4}%@5@eﬂﬂ%ﬁfamémﬂmé,s%ﬁanate, 4-tert-

pent af [ uoropr opanesul fonate, triphenyl sul fonium 2-(2-
naphPhoytRheay-Eiphgn gl subiditiaft JoP6prophmestl fotare’ "

63 tgéﬁbﬁwcﬁl&pfreghﬂéQuzf&ﬂa@ed,amarﬁto_aeecar bonyl oxy) -

1,1, 3, 3, 3-pent af | uor opr opanesul f onat e 2
tri pRBRYIRRATINLEREDY byt BRLR 13,3, . 3-pentafluoro-2-
pent apl wor Sproxpapesphhonal @yndtd, phergk syl f oni um

adamant apnenet hoxycar bon i fl uoronet hanesul f ona B
tri pﬁ'éﬁ%lr%ktﬁ”fygﬁjilé F1Y %%%‘Fo‘%?%/r%ﬁﬁwgag%% eacnaer)tb%hyloxy}
met hoxycar baneditblf Loo ooet drearesn 1 flohehat e4-tert-

triphe ul f anj.u : e -

et PG B PR SRS 118 2r B eIy Y

but yIL pheby3 di-pleenyit$ub f opi eraesydizoptexy415a53; 3, 3-
pent esHlLion i terdi—

but y?%g%}?ﬁ{%h%ggyl s%?%&)ﬁ%%&nﬁul, 1, 3( 3, 3- pent af | uor o- 2-
(pi vafleprmbegneepanesary bnbt’e, 3 4A-ert -

but y|,pheiyl diRheoybadbhoRbile, 4-tert-
2-(cgc|ohexanecar onyl ox
1,1,

Uy RhRURISEPHER BT %%m PoRyeEexd-tetd 33
but ybehenyl dindpenykaskf Dabram - (2rapht hoyl oxy) -

butylphenyldiphenylsulfonium
adamantanemethoxycarbonyldifluoromethanesulfonate, 4-
tert-butylphenyldiphenylsulfonium 1-{3-
hydroxymethyladamantane)methoxycarbonyldifluoromethanesu
lfonate, and 4-tert-butylphenyldiphenylsulfonium
methoxycarbonyldifluoromethanesulfonate.
[0072]
Examples of bissulfonyl-diazomethanes include:
bis(tert-butylsulfonyl}diazomethane,
bis (cyclohexylsulfonyl)diazomethane, bis(Z,4~-
dimethylphenylsulfonyl)diazomethane, bis{4-n-
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1,1, 3,3, 3-pentafl uoropropanesul fonate, 4-tert-

but yl phenyl di phenyl sul f oni um 2- ( 1-

adamant anecar bonyl oxy) -1, 1, 3, 3, 3-

pent af | uor opr opanesul fonate, 4-tert-

but yl phenyl di phenyl sul f oni um 2- hydr oxy-1, 1, 3, 3, 3-

pent af | uor opr opanesul fonate, 4-tert- _
butyh?#&ﬁﬂﬁMﬁhﬁhéhypétﬁﬁYﬂﬂqﬁﬂzomethanef bis{2-methyl-4-n-

ada”ﬁg& neeihhayy sat bonyl disflepeenehbanessl A, cratiaet dyl-4-
tert-butyl phenyl di phenyl sul f oni um 1-( 3- , .
hydr@x@@ﬁﬁhﬂﬂygéaﬁﬁgfg nyl)diazomethane, bis(3,5-dimethyl-

et hpxycarhanyhdhthyosoneihanese zoht ohate, HErd2-methyl-5-
4-tert-butyl phényl di phenyl sul f gni

met hdXSREFIMrai PPEbt OFBETET EF#%%8¥%4lai%ﬂ??2ﬁne’ and
Exanpl £84 -afe Ai-psul/l pRyh y i azeest hanesonachards:

bi s(tert-butyl sul fonyl)di azonet hane,

bi s(£9%{dhexyl sul f onyl ) di azonet hane, bi s(2, 4-

di met hyl presyhsy) f @miyidisap@nst hahgonpie(ydmides include:
hexyl oxyphenyl sul f o dj,azonet 1 S 2 Ayl s ésshriic
hexyl oxyp éﬁéf“gu%%lhy%%n&’ilgfgﬁt Egg]g?rlpér% %, uiihedoly
bis(2¢5ddhmmkhymrértoiuenesulfonyloxy—S—norbornene—2,3“
n- hexyl o henyl sul f;0 [ hane,

- heyvLemnany sk fonylad @%qutg |

4- n- hemyhosgyifomyils aky byt ik dierhgRe2 -yl idene) (2-

bi s( gz 1) Y11 s N-hexylsoxy)
phené?gﬁfﬂ%%§ﬁgfg?%ﬁ%?ﬁane, and ,M w . _

bi s( BotesreBkRANYRAATY EHI RO PSRBT hakkt 4eT9d73)
Furt Retny Bxam)19s cetohl sl fonyl oxyi mi des i ncl ude:

N- canphor sul f onyl oxy- 5- nor bor nene- 2, 3-di car boxylic
aci d[PR7Hk, N p-tol uenesul f onyl oxy- 5- nor bor nene- 2, 3-

di car boxylsuetaeirflor &) desan(fBesl0f oxime-O-sulfonates
canphor sul f onyl ) oxyi m no- SH-t hi ophen-2-yl i dene) ( 2-

met hyPGheRST ) acetonitrile, and (5-(p- _

t ol uenesulX-oxphperyeny ho:-ISAthirophéAPED ya 1} HEh &) ( 2-

WEth%%H?§§W@Q§£&%E§%L%EbLSentafluoropropanesulfonate, 2=0X0-
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-
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[0074] Furthernore, exanples of oxinme-O sul fonates
i ncl ude: 2-oxo-2-phenyl et hylthi acycl opent ani um 2-
benzoyl oxy-1, 1, 3, 3, 3- pent af | uor opr opanesul f onat e,
2-oxo- F. 2-phenyl et hyl t hi acycl opent ani um 2

cycl ohexanecar bonyl oxy-1, 1, 3, 3, 3-

pent af | uor.opr opanesul f onat tri hen

per 1P LSO B By TSP U7 ity ) 11 kene, 2-
tr|pnammhswlﬁomppembasmpﬁﬁia#ulexogﬁiqﬁexddé@aybynmiqu)-
2-(2,2 , 4,5, 5-octafl uoro-1-

(non%f%ﬁ%rd ut yl sul f onyl oxyi mi no) pentyl)fl uorene, 2-

(2, 2oyt A wbrppadpdheroritdnyloxyimino) butyl) fluorene, and

(non f but yl sul f [ tyl)fluorene, 2-
2? h%9£%4g5x5§6£6§g% f% Q%TQ% sy

(nonaﬂdnﬁﬁMM@mDthul$wﬁ@dnm¢pmwnme?hb&g*$¥ﬂﬁhﬂQ§ﬁé?-2-

(2,2 .§ﬂ4 4,5, 5-octafluoro-1-(2-

(cycF exanecar bonyl oxy)-1,1,3,3,3 65

pent af | uoPbphopzingdsl feRyE6RYi NE) et Fhpf Photetrid 2-

(2, Z(ié,é’ayaﬁtoé ReNt Al | Uarorda1(9- ERyel phexanaganbepyboxydion

pent%? | Utr BEFEPAReSY I HTATRYI APROSBEE VY AT &hBitahd
2- (25e hddihgdarean®, Bs decakl yonotdb-20 weight parts,

(nonaf | uor obut yl sul f onyl oxyi m no) hexyl ) fl uorene .

[ 0075]e5Q13Rd g - F heP a |Wﬁ%ﬁ?taﬁﬁﬁﬁ ?ﬁ?ﬁa%8t&88i%Flght
genepat iy dmthfhebm@rﬂe:@lﬂ yiaepl i f:]h@dcdﬁlﬁﬂirﬁatnt (A)) in the
Conp03|t|on of t re |nvent|

par tT &t 5 I9™PP Rt %%irp ?ﬁ] & nsgméurmur?teou% t8°he* Y £F
to th@wpuyupapadtgenemﬂmﬁnﬂaﬂdhylcn8amQumE5anﬂ ghe paﬁxg
rel agubs atn%elgg }?J.&btanﬁﬂﬁlrt %l?gwrs hgsgﬁf‘a%cr %'fn (i.e.,

t he ctomponernt resi st conposition.
AIthﬂughiswnmwtan@o@%cnmmxaaéeleﬂe 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 is not problematic in energy
attenuation of irradiated radiation within a £ilm 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
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t he photoacid generator addition anmount and the basic
substance addition anmount all ows assurance of
sensitivity and decrease of |ine edge roughness to be
expect ed, addi ng anobunts of the photoacid generator
exceeding 20 wei ght parts typically lead to
deteriorated sensitivity-inproving effects and thus
may dsoptigacohomedier ﬁ@ﬁ?ﬁgflg%ﬁdlng amounts | ess
than {y#4; wei ght parts necessitate to decrease the

basi c subst ance anmpunt in order to neet . the ui r ed
sensi ti vi Bythoyghe sy apdRei AP UG 84sPRY"T o‘Uﬁﬁ%ess of

a forgmdunashstinpad tc%rﬂﬂnox?@r @t@@é affday hawhen hdehydrogen
resi st conposition is rma resist fi

used
¥ T Ehoms GRVSHRaH RATGIS 6P fr PR STOATSN &F chiante
bearadherets, trgdbddian w@hpanephpt aeaciid igeneratonpérgent

not proble ner t enuaf |on of d

r adi gq g{?t hi‘ﬁn%e i1%m %ﬁoﬁéﬁml‘ﬁa eﬁg:i ?v%?{/ 'S
scar&edgosab&anneﬂ ﬁk’rmrpr@@nthanvemmraddiam ba waedrgolely
of the oagid gnerat or Oltﬁgpadg%otso aq%o pggg}pgj{e £0

concelht irBR“stch as prefera
wei ghte ptametnspomlslmﬁﬂparvedht gtaesulpwq cﬂ‘PH@PuBGS Such as

adoptin of eéghgg)g 1 upsl QQL +id 06l A theygh the

am ne co oun oxi d conpound havi ng a
car bmqhangls@upsamle%m ﬁ@en@rﬁyﬁﬁ%gwe%ﬁs

coval ent | y, handed 1013 Akt £EOBSMAIONFSng BaSELrboxyl
center as the basic conmponent, which is the ggn‘gonent

(O) 9%PURe MPERdBHE¢H %W%héﬁf&&ﬁ?f%ﬁ% ed1FEeFRY”

con@asi ddi @A ngf oEJj@n:DcE eﬁﬁrﬁoumﬁenhvm peh kenusetionally
solely aor conbi ned w.th each

poss?§ﬁ431porea§§t %§ﬁﬁﬁoﬁédl§ar %$P %ﬁﬁﬁ_lgacﬁgmlcally
CONMPAMIGT isdCReasst haampg ind cear baxy | cgrangislyi Anglege:

of the above_ nechanism a e s mixe
|nve?ﬁ36?asry’Ex§ﬁf)P%ar36‘f %ad;scc coﬁg%u%g&‘sep a{:\eﬁscnghﬁge r mixed

Carbmmyﬂes, 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.

[0077]

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

ethylenediamine, and tetraethylenepentamine; examples of
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groups upon m xed usage, include any known nitrogen-
cont ai ni ng organi ¢ conpounds havi ng been
conventionally wused in resist conpositions,
particularly in chemcally anplified resist

conposi tions, and concretely include: primary,
secondary, and_tertiary aliphatic am pnes

L . ] xed

o RESOTRR SR HEP T e ST LRGP ol BEYHAS ©RRT AGLSIT e,

ni t rogehy16RNHLE) rdingm—@aapgmags:ma\dmoﬁmgf)phf;'rrizm,ouip,—n-

ni trogen- containing conpounds havin oxyl _ group,

ni t ﬁﬁm&Bﬁta?+ﬁ§é%4%§ﬁggbﬂﬁs %Enﬁ%ﬁ%bﬁ¥ég%§%%%bnyl

gr oufi,penalytaldhé ¢ diidyicageantphdmind NG iberpbamuss,

am des, imdes,_ and carbapates. [00;7 ely,

s R g Y o R Lo d o e CRRALES. |

amuhirenytetnhyd andidscydiahyhan dgdodeqrlomingni décetylamine,

i so l. . - L . is Vi i sec-
w,%%%@kpg}. t@%ﬁ%&@m%mé, OPY{ 13k RE

but yl'am ne, am ne, pentyl am ne,
t er tetamlleariheniney drcpdntlyfanehley L hexyl ani ne,

cyclohexyl agh Bfepe 18Rl MeaNLAG: o RSV AIMFE L e BONYERAM NE,
decyl am ne, = dodecyl am ne, cetyl am ne,, . )
et A iehedianinines drifjeRelr 4T Heyl dhge, tristhylanine,

tet rasthyl.engpentaid neriexappbeslafife/ seeondatyylanine,
al i phati c_am nes, i nclude di nethyl ani ne, diet€¥£anjne,
di - rEPrEEPrENL AR (T EdprERyPARY M I RS- X 1 BER VY o He -

di i sohwiapkheyl dhirsecthuhygkamimme, dirpeptybhakylanine,
di cycl opentyl am ne, di hexyl am ne, _dicyclohexyl am ne,

di EFTCRHBR B oGtV hINET D8 ryI A AR

di detyildzrynenide dodecitidariyhenide c et 5d crriyderine,

N, N-di ret,hyl, pet hyl enedi ani i.net hyl CONT—

et hyl "l Sar M ggé‘%r%“h%hﬁﬁwﬁg}tﬁg%ﬁ%&ﬁl%’ ow,

t et reettaylechegpentaniarediand nexampd &6 Yol 't 8f tFafFyamethyl
al i t ' ' de trimethyl am ne,
trig?ﬁ?k%&?ggggégéygﬁgbropylanine, triisopropylam ne,
tri-M%&lyl ami ne, triisobutylan ne,

tri-sec- byt yh@ENRe ki kBENENIAE NBclude

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, 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-
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tricyclopentyl am ne, trihexylam ne,

tricycl ohexylam ne, triheptylamne, trioctylam ne,
trinonylam ne, tridecylam ne, tridodecyl am ne,
tricetylamne, N NN ,6N-tetranethyl

met hyl enedi am ne, N,N,N ,N - tetranethyl

et hyl enedi am ne, and N, N N , N -tetranet hyl

t et r@erterwmn@pemm?né dipe ¥Ryl Exenfdices 28f I xed

an1ng%Hyﬁg vdgt e fi nEthvhiet Ryl 8/ e (e g., oxazole and
met hyl et'hy Erop ani ne, benzyl am ne, eneth% éﬂ%

and YFaexpizailfbt iy HARE JEXARpE e Df (e gronﬁiliL

and 1 ﬂ%ﬁQQBQElc fﬁHdH%%lbn@bHQQaﬁﬁﬂéd ne.qgder ivsddads, 4-
., aniline, Ddiylanlllne

(e a

N- pf’%ﬂyéﬁf“llfjﬂé‘ﬂ?\t N FetRY AT 7 %enyglmlgamfee)
W?thh?/ﬁmiolllenaem?mm%&aé lal’flulrlaﬁ&n de rptanflvasi, | pperoline
ethylaniline propylanilin trimethyl Lipe -

ni t rEEvEEEes 3! %l%Tbéﬁ”] E% €42 HEf?gaﬁﬁllng E%ﬁllne)’
d| nigyeaniibine, d@s Bradiinietsr anyl j neyrrolidine, N-

5-di.ni troani Lne and N N- hy, i di ,
dlpﬁgh y&ﬁyFony§%§ﬁru?yrr01 +§$%hé%§f§ﬁ{ng?e)

tri phermyllpyirne] igheeyl emédicani hee dewEpitiyean ne,

di anmi_nonha n d ves (e.
B L o S

d'rﬁnyﬁmqypﬁﬁOm@thﬁlﬁ¥ﬁﬂqﬁﬂ¢hy?Epykﬁﬂggd%ﬂ@ﬂ gropylpyridine,

met hydt@i&ofy‘%'lglneOX@ZPL%&%%&@EW?@Y&@JQ}@ oxazol e and
I sooxazol e),, derivatives (

|
|sot¢ﬂ%ﬁ&ﬂYéPyrFﬁ%@%acﬂ%%W$§PV98¥F%%%n?@aHfleth%i§§giéa§e’
4- methyhigy-dazel e, 3-and danet Bikn 2t pheryineyi dazete),

razol e derivative f
ggr ﬂyg:tyl\pé(gl éna dfﬁ)}eﬁgﬂr %ﬁgggggél Vgér!lzvy Spyrl)é%gl I ne
2- W&ﬁd’lﬁ‘lmﬂyp@iliﬁﬁ)héﬂﬁ)utox@wyﬁ:@hndened.'d&‘ﬂhﬁa{ypVE$d(@¢;g.‘l,—

pyrrolldl B
RO EEEY - Gacory - BTl oagee. =ne
i m ommoicmdnmellder | anad | dderss thpyy pindin oy et ingat i Véglf(i@zbne

derivatives, pyrimidine derivatives, pyrazine
derivatives, pyrazoline derivatives, pyrazelidine
derivatives, piperidine derivatives, piperazine
derivatives, morpholine derivatives, indole derivatives,
isoindole derivatives, lH-indazole derivatives, indoline
derivatives, quinoline derivatives (e.g., quinoline and
3-quinolinecarbonitrile), isoquinoline derivatives,
cinnoline derivatives, gquinazoline derivatives,
gquinoxaline 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
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pyri di ne, methyl pyridine, ethylpyridine,

propyl pyridine, butyl pyridine,

4- (1- butyl pentyl)pyridine, dinethylpyridine,
trinmethyl pyridine, triethylpyridine, phenylpyridine,
3- net hyl - 2- phenyl pyri di ne, 4-tert- butyl pyridi ne,

di phenyl pyridine, benzyl pyridine, methoxypyridine,
but oy pyv 4 i RS, @n@pﬁéﬁymrQ%W@tlxes

pyrrebhélypopyridine, 2-(1-ethylpropyl)pyridine,
am nopyridi ne, and di net hy Ian1nogyr|d|ne Pﬁérld zi ne

deri vat i vEXamp}er P i Mt RISV LY R0 L) ¢ aving

deri vat E¥esr PYRZahingadesipiatiiessupysazolddiae
derivatives, piperidine derivatives, piperazine

der i PAFFERIUHEFHRdPPRESHEF I ARG ves, i ndol e

der'VaIl\“ﬁkampaéglBﬂoﬁftﬁB@énV&theSmlﬂd+ddm$@D0He having
derivati ves, indoli ne deri vati.ves,. 8u'noﬁéﬁhds having

der | PEEFOEE] (BYP, GdRBFFPNE HH " nd =T
3- quhgakbﬁg@mrnﬂnlgtrbube) and soquitedliicneitdesgaratdonds ining

| ti i
e S e M

pur!qelndetmmanﬂme§ iptet ewk emdr ihwvdrpves, carbazol e
derlv €§anéi$%1%%th&&g%ﬂ§n&¥§ﬂfﬁ@” %%§et§&ﬁdfﬁﬂ¥%e, N

deriva |ves enazi ne derivatives
1, 1Oephsh@n¢¢hiﬂqhﬂ@1néerNv@ﬁ@%ﬂ%ﬁy%ﬁﬂéﬁPﬂéaﬁ%ﬁ?wat|ves

ade”%%h?@oﬂﬁ%ﬁéﬁﬁﬂdﬁgﬁe guani ng: deliledabinges, 29&%&Kﬁﬁﬂwanol
derivatives, uracil 69 derlvatlves and urlg%
tai ni ng

der i vapmyee - JRFraP LEx AP B0 ok iteP8den’ ¢

Co”p9989§xp@WH§M)mdﬁﬁhﬁ@ﬂﬁé gf oup-rHyetgethyl)pyridine, 1-
yridi nesul fonic acid, g r|d|n

p toﬁaeﬁggﬁ?¥¥ﬁﬁﬁ¥¥)péf§ﬁﬁF € of! nﬂtgggen cont ai ni ng
conpayadsxhemidiy ) dygnoxybe gaoups, mwipeodehne orthainmilngl-

SR SRR SR 08, ol

2- hy dyoxypydimimes, 3&@up@@né5@¢,1éaﬂﬁroqahﬁéi©hed$DI,

3-indol enet hANol; By dratenediol, 8-hydroxyjulolidine, 3-
quinuclidinol, 3-tropanol, l-methyi-2-pyrrolidine
ethanol, l-aziridine ethanol, N-(Z-
hydroxyethyl)phthalimide, and N-(Z2-
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.

foogo]
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nonoet hanol am ne, di et hanol am ne, triethanol am ne, N
et hyl di et hanol am ne, N, N-di et hyl et hanol am ne,
triisopropanol anmi ne, 2,2'-imnodiethanol,

2-am noet hanol, 3-am no-| - propanol,

4-am no-| - butanol, 4-(2- hydr oxyet hyl ) nor phol i ne,

2- (2- hydr oxyet hyl ridj

(2- hydr oxfé%ﬁ;ﬁ?%p%g%'?%]zﬁﬁeed rfztf‘% FAsRE R6SE59°m
et hyk;]api:pmazd REgapii pecodbnend hapeksedted by the

(2-h xyet hyl ) p I 1di ne (2-.hydr oxyet hyl ) - 2-
pyrr%f’ 8? hote,? %1 % ef PEF A I(Jaﬁ é‘r opanedi ol , ~ 3-
pyrrolidi mgx' )2(§p)r30paaediLol 8- hydr oxyj ul ol i di ne, 3-
dthanol . TAFri e ek arta ne (3 o
hydroxyethyb)phﬂhathanm§3X1am@yhbgzthe same or different,
S SRS RS s o
di metthylf oraraiii d‘é acet am de, N-nethyl acetani de, N, N
di net lnykpce 1'3611 , propi onam )benzam de, and 1-
cyclo ylp | idone. Exanpl i m des include

pht hal i m de, succigi m de, and mal ei m de. Exanpl es of
car bapatgs_ %ﬁg}l@ll\l— S&r It - butg j:ar bonyl -

di cycl ﬁ - but oxXytar bonyl ben2| m dazol e,
and oxazolldlnone [0080 70 Further exenplified are
the f¢l L owilhg ni t3r9 en- contai ni hg organi ¢ conpounds
repr Fedi-b@-rﬁé? fol | owi ng&@éheral formula (B)-1:
N(X Fn(Y)3-n (B) - wherein, n=l, 2, or 3; the

si de- chai mhieXeimmytibe 4 tree -sd@e ndE ) di‘ffmm—’rﬂsentand can
be rﬁp&f"é«%% %dcoqu%)% %8:?%%1 Y NG Q8 e@lenftoﬁ.gyé@@ branched,

(X1 1 (X1

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

X's may be bonded to each other to form a ring. Here,

RBOD R302

and R*%® are each a linear or branched alkylene
R304

r r

301
R

and are

group having 1 to 4 carbon atoms; and
each a hydrogen atom, or a linear, branched, or c¢yclic
alkyl group having 1 to 20 carbon atoms, and may include
one or more of hydroxyl group, ether group, ester group,
and lactone ring. R?? 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.

[0081]

Concrete examples of the compound represented by

the general formula (B)-1 include:
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(( O _j_R302-0-R303_C R304 (X'2) 1lllrr O11
~R30s-C-O R3061 (X 3) wherein, the side-chain(s), Y
represents a hydrogen atom or the sanme or different

| inear, branched, or cyclic alkyl groups having 1 to
20 carbon atons, and may include an ether group or
hydr oxyl group. Further, X s nmay be bonded to each
other to tn¥$ﬂQrmat@@XYFEFbOXY¢§HXi)aR302raﬁ%P#iﬁﬂg are

eacf}n%r!ox%%o%@Emc}fgmn@ kylegag - grooup having 1 to

4 carbon atons;” and 830 nd R304 are each a hydrogen
at ometdoxyethpggre thsranehédl) sRIRgc S S ErkYT gr oup

haVHﬂgj%mE@thx?ﬁQQﬁﬂJQ&ﬁﬁﬁw angds Ry (i-ncl ude one or
nore of hydroxy rou et her group ester group, and

Iact%ﬁh?ﬁyeﬁﬁoxﬁﬁﬁ %J%F%ﬂemgFé Bbfid1or a Iinear or

bfaQQH%Qy@EKﬁb@?E@@H§MM&M¥M@ ngristD—A}anbon at ons;
and R306 is

i near hed yel,i | kyl ., group
havi WF=CEYEENIBY LA MBI o | 25Rte na‘f/fr%cr ég%heZsl or
nDrehéﬂaoﬁaydrm&yalgﬁahnnydﬂbherBglbhmxaaﬂﬁaae gholpl 3 arkd
lactone rin 0 Cbncret X f. the
conﬂﬁﬁﬁ&ﬁ@p?é%é %H%gﬂ?lc e[ge§e$g$L$§¥ﬁhl it 1? L3
i ncl weterackh- ﬂnuswlmﬁmw;amph@ayemw,) dmiage; 12 -crown-4,
LT} 51202 STBLOgXYE! 'how%et ByL)a0h ng, Mllss({z(zl(z-

hoxye hoxynet hoxy) amne, tris{2
nethbxgmﬂﬂm;yy}hgth@m§nqﬂnqﬁ;s Qrp§?go¥ﬂgthyl)am1ne, tris{2-

eth é? i %ﬂ%fvgﬂy%e tE&§QZZLQ%F%€?loxyethyl}amlne,

et ho amne, tris[2-
hydr’@;@ﬁe(ﬂ'ré)‘éy étthmz BRI ARPABE AL @16, 21, 24-

hexapyas 4 bQvdi agapiemed 0[t818. (8l bexarosange thy) 4848
N,N—bis(2—acetoxyethyl)—2~(acetoxyacetoxy)ethylamine,
tris(2-methoxycarbonyloxyethyl)amine, tris(2-tert-
butoxycarbonyloxyethyl)amine, tris[2-(2-
oxopropoxy}ethyllamine, tris[2-
(methoxycarbonylmethyl)oxyethyllamine, tris{[2-(tert-
butoxycarbonylmethyloxy)ethyl]amine, tris([2-
{(cyclohexyloxycarbonylmethyloxy)ethyl]amine, tris{2-
methoxycarbonylethyl)amine, tris(Z-
ethoxycarbonylethyl) amine, N,N-bis(2-hydroxyethyl)-2-
(methoxycarbonyl)ethylamine, N,N-bis(Z2-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,
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tetraoxa-1, 10- di azabi cycl o[ 8. 5. 5] ei cosane, 1, 4, 10, 13-
tetraoxa-7, 16- di azabi cycl ooct adecane,
1l-aza-12-crown-4, 1-aza-15-crown-5, 1-aza-18-crown-6,
tris(2- fornyl oxyethyl)am ne,
tris(2-acetoxyethyl)amne, tris(2- propionyloxyethyl)
am ne, tr[s&%-butyryloxyeth ) am ne,

tri sf2NredpRivArexyethyl) ani ne, tris(2-

val enyL0xysh W iy A8 ne t hbs{Lafiomaligykexyettydd, am, me,
N,N—é%s%é-ac%?oxyethgﬁﬁ-Z-(gcet5¥§gcetoxy)ethyIanine,
)

tri sP2ShRT RO CHBENY) 6%yet hyl )ami ne, tris(2-tert-

but oxy gat ReKyd LHRENY np t BE% Hea ridrya[] 2et By Do 0% W)-
ethyl] amne, tri

2- .
(et Hbi&%é?%"rﬁi{l}ﬁz{“ﬁ}ﬂ T BR 2T AR EARORY C2F PPRY L (i pmine.
butoFyﬁabb?nyhﬂﬁRE¢Wnyylﬁ%?ytq—anine, tris[2- .
ohexyl oxycar bon 0X .

o) hBREAYBORY-CERY) AR M (P bR Rfard b, -
et hozycgae bosiydetdfyl)f uagl ney c Ny e is (2thydpokyet HyN-bds (2-

th b, ) et hyl am _
&ﬁﬁ_&%é g?%%%g§%§%{ﬂ¥ﬁ??aﬂgdrofurfuryloxycarbonyl)
( et kokytanbony IN,et-hysdAThedroxyethyl) -2~ [ (2-
N, N- B £ L= amine, N,N-
% PALECPHURUALALY £ LT 0B,
(et hipstyéar periydxstthyilan? né (2 N 3e T teEIvRy af BR Yot iy ) o5y~
(2- metboxy et W@&Q%ﬁl ket byl a8 Nesa N« Bh§{ 2-2- (4~

acet oxyet hyl 2- et oxyethoxyparb%ﬂ%tkggvglan1ne,

N, N- BYSEos Wy SirerhgrRy L be by lamine,
hydr exyal hexysathgnyl ) et By lapl sreybuUd MNvilagb@nyl) ~ethylamine,

?gekﬁﬁﬁggg%ggﬁ%ﬁ%ﬁ&%é&%@ﬁ;fg??zxggﬁg%@¥£;$2PM&§WQJ¥%onyl)—

[ (methayysatbony, NretibgRynat bonyd hetihgani ne, N, N-

(ot RaS)RRT KO ER B 2L BBy ] oW RSV N e 2

bi s( Zmkytepxy=tipyiy)l) 2th2ldxopropdkyCarisshyky et iyl larhisd 2-

oo AAERERUBIANALE v omyaroryeenys bl 2

N,N—HE§P23h9@WQ9QMﬁH?¢Pyl]aminer N-(2-acetoxyethyl)-bis{2-
{(ethoxycarbonyl)ethyllamine, N- (3-hydroxy-l-propyl) -
bis[2- (methoxycarbonyl)ethyl]lamine, N-(3-acetoxy-1-
propyl)-bis{2- (methoxycarbonyl)ethyl]lamine, N=-(2-
methoxyethyl)-bis[2- (methoxycarbonyl)ethyl]amine, N-
butyl—bis[2-(methoxycarbonyl)ethyl]amine, N-butyl-bis{2-
(2-methoxyethoxycarbonyl)ethyl]lamine, N-methyl-bis(2-
acetoxyethyl)amine, N-ethyl-bis(2-acetoxyethyl)amine, N-
methyl-bis(2-pivaloyloxyethyl)amine, N-ethyl-bis[z-
{methoxycarbonyloxy)ethyl]amine, N-ethyl-bisi{Z-(tert-
butoxycarbonyloxy)ethyllamine,
tris(methoxycarbonylmethyl)amine,

tris (ethoxycarbonylmethyl}amine, N-butyl-
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2- (tetrahydrofurfuryl oxycarbonyl)-et hyl am ne,

N, N- bi s( 2-

acet oxyet hyl ) -2- (tetrahydrof urfuryl oxycar bonyl ) -

et hyl am ne, N, N-bi s(2-hydroxyethyl)-2-[(2-

oxot et rahydr of ur an- 3-yl ) oxy-car bonyl ] et hyl am ne, N, N-

bi s(2-acet oxyet hyl)-2-[(2-oxot etrahydrof uran-3-yl ) oxy-
car behy/(MeahepyasrReny Mk ls @ LiRgdr BxYethyl ) - 2- (4-

hydr gxy Bt RKGRLRBEY ) Ri W13 e , Na M BB -S(dethylamino) -8~
fornyl oxyet hyl’) - 2- (4-f or nyl oxybut oxycar bonyl ) - et hyl am

ne, valerolactone.
N, N- by s€2- f or myl oxyet hyl ) - 2- (2-f or nyl oxyet hoxycar bonyl

%nefagigigkgghﬁggg%éﬁé%%%&gﬁé?gxygﬁgyéglf%wing nitrogen-
( 2- hyshs exaretny lo)xgbh $§ 2eonfprainiex heat.bony| Jiret mrpcture
?g;?g h%%zt%%§F§é¥ %P%éﬁ%%ﬁ;ﬂézgeneral formula (B)-2:

N (2- pydrexyet hyl ) - bi s[ 2- (et hoxycarbonyl) ethyl]

am ngig7 N- (- aget oxyet hyl ) - bi s[ 2- (8)-2

(ethq<ZEngony )et hyl ]am ne, N-(3-hydroxy-I-propyl)-

bi s[ 23 hoxycar bonyl ) et hyl ] am ne, N-(3-acetoxy-| -
propyl) - bis[.2: ¢ gethoxycarhonybLet bybjama rM(2s a

met hoxyet hyl ) - bi s[ 2- (met hoxycar bony! ethyl]an1n%, N-

but yLibta] 24 keeR6kyear BomaAnedfpPahfitla 2 to 20 carbon
N-but ybrd) Srr nad- FRE DXy edhoxiC abkenyk) e fyddyamigrenp,

N- et hyl - bi s(2- acet oxyet hyl)am ne

h .
N- et R @’bi%"(ozl-pacétgﬁ%egﬁ?/‘l’ rafitye Suff ide-
met hybedis( 2- pi val oyl oxyethyl) am ne, N ethyl-bis[2-
(et hoxycar bonyl ox et hyl ] .am ne
ot byl bESRIBLPRrv! SURRRDCR: BORLT8555°SeR, (T oatehere?
tri s€oethoxy@E-onyktireddyl )-aine,
tris(ethoxycarhbaonyl 1 ne, :N.butyl,73
bi s SN PRy AEb Y| e b VL2
bi s ( ¢ hiooeysaeertivorry) mbbhy ] iranivdneand-12-
(3-( q.;n&;ﬂm ROk %txgi BhohAane, 10Q82f(Further
exenplified are the fol I ow n nltrogen- contalangw

or gahe EheBiRidrds mRAVPRY] o Y g vereddadre, 1120

methoxyethoxy)methoxylethyllpiperidine, 4-[2-[(2-

methoxyethoxy)methoxylethyllmorpholine, 2-(1-
pyrrolidinyl)ethyl acetate, 2-piperidinoethyl acetate,
2-morpholinoethyl acetate, 2-(l-pyrrolidinyl)ethyl
formate, 2-piperidinoethyl propionate, 2-morpholincethyl
acetoxyacetate, 2-(l-pyrrolidinyl)ethyl methoxyacetate,
4-[2-(methoxycarbonyloxy)ethyl]lmorpholine, 1-[2-(t-
butoxycarbonyloxy)ethyllpiperidine, 4-[2-(2-
methoxyethoxycarbonyloxy)ethylimorpholine, methyl 3-(1-
pyrrolidinyi)propionate, methyl 3-piperidinopropionate,
methyl 3-morpholinopropionate, methyl 3-
(thiomorpholino)propionate, methyl 2-methyl-3-(1-
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repesented by the follow ng general fornula (B)-2:
R(07 N X (B)-2 wherein, X is described above; and
R307 is a |inear or branched al kyl ene group having 2
to 20 carbon atons, and may include one or nore of
carbonyl group, ether group, ester group, and
sul fide. [0083] Exanples of conpounds represented bg
t he Beneehidinyd) RUPRLPBILS (SidIvddérmarplolinoproplonate,
(WEtHQ%NE@?JH%E%LyQﬁQVﬁ%PyjféﬂﬂéﬁiHQnoﬂréé&onate, 2-
(et hoxymet hoxy) _et hyl | pi peri di ne, 4-%2-
( ot RESYHBETION) ST hyTRHOFBHGI ) PTOPS27aY. 2-
rre: Ea&eg@%m@ﬁh )yTIEBEﬁ&‘%l@&ihM‘lldMﬁehhdé pez-1-[2-[ (2-
met hoxyet hoxy) nmet hoxy] et pi.peridine,.4-12-](2-
et hassy‘@fwﬁdﬁr&fﬁsi%g—&hm] *Pgﬁ&??h%%n&i-’(%&“Onate'
gyrrebﬁﬁ%ﬁ&dﬁdﬁgﬁfhrgceBemdxpﬁbﬂﬂnperbdium@t¢wIgkyu&ﬂaﬁe?—
- nor phol j noet .acetate, 2-(l-p i di nyl) et hyl
fof nRLES et PREbE nt i S RREp L S
2- nomphpehd Noeipryp ioaget px3ratetmttdoxyethoxy) ethyl 3-(1-
2- (I -pyrrol idinyl t cet : :
+ [ 22Ot RSB BE ST T eH o e pha! Phe. LI gREenter
butgxycammmunm Gxplipet hyileeparicdiane, 4=[2=(2-
met hoxyet hox I, |, oxy)ethyl lide,: - e
b e e L e
3_pipgtygbiﬂﬂﬂqmg,oﬁam@;phqﬁﬁqQNS—valerolactone, methyl 1-
3'”?5999&1!6%H§1%E@@§£@, fBthyl pdperidinoacetate, methyl
(t hi ohor phol i no) pr opi onat e, neth¥h62- thyl -3-(1 74
pyr r BPFERMANGRCESRERat BE tiathyih 18! PBH@F?%%Eﬁ?ﬂﬁﬁjngngl
Hegth¥9§$§%m§?n@be¥taBepi1%Mdﬂﬁdmyptﬁpuomatﬁhorﬁnoacetate,
ydr gxyet 3- (| -pyrrolidinyl)propiongte, 2- ..
acetgi§%f l%?p%ﬁpgﬁo%T%%é%%uﬁ%ﬁ%&Fgf’2?_mbré%°llnoethyl -
oxoteﬁpﬁayﬁbx%aimary$ayét8téJ-%nmunvhbdﬁnyhthluﬁ1ﬁ£&ﬂér
tetra rof urfur - [ nopropi L0 jdyl  3-
pipe??gg%%ﬁﬁgﬁ?{ ggg?xﬁi%%%%%xie@h&ﬁggggfln&%ﬁﬁvly
hexanoate, 2-morpholinoethyl octanoate, 2-
morpholinoethyl decanoate, 2-morpholinocethyl laurate, 2-
morpholincethyl myristate, 2-morpholinoethyl palmitate,
and Z2-morpholinoethyl stearate.
[0084]
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:
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nor phol i nopr opi onate, 2-(2-nethoxyethoxy)ethyl 3-(1-
pyrrolidinyl)propi onate, butyl 3-norpholinopropionate,
cycl ohexyl 3-pi peridi nopropionate, a-(1-
pyrrolidinyl)nmethyl-7-butyrol actone, R-piperidino-y-
but yr ol act one, p-norpholino-S-val erol actone, nethyl 1-
pyrrolidinylacetate, nethyl piperidinoacetate, nethyl

nor pholi noacet atye, met hyl thi onor phol i noacet ate, et hyl
1- py X‘%HN%A%@N tate, 2-netfidxyet hyl
nor phol¥"noacet at’‘@, 2-nor phol i noet hyl

2- met hoxyacet ate, 2-norpholinoethyl 2

(2- met hoxyet hoxy) acet at e, 2-nor phol i noet hyl 2-[2-(2-
nmet ho hoxy) et hoxy] acet at e, 2-nor phol i noet hyl

hexa égfé %mﬂpggholinoethythctanoate, 2-

nor phpl i 'gihyp ecanoat e, 2-norpholinoethyl | aurate,
2- no i noethyl nyristate, 2-norpholinoethyl

pal mtate, and 2-norpholinoethyl stearate. [0084]
Further exenplified are the follow ng nitrogen-

cont ai ni ng orqgnic conpounds each contai ni ng cyano
grou r gent by X he foll owi ng general fornul ae
(B)-%gaﬂ%ﬁ‘gﬁg@@ﬂ%?y‘@x jeNt R30s. CN)n (B)-3 R30r 7
N- R308-EéN {B)- (x3-N.(R308.C O R309-CN " (B)-5 3.
R307 N-R30s.C- O R309-CN (B)-6 , wherein, X, R307,
and n are descri bed above; and R308 and R309 are the

same iffergnt |inear or branched al kyl ene groups
havi nfg,.1 t o A Har boreatgns. §R085] Concrete exanpl es
of t Onﬁiﬁ%geﬁaéo a?ﬁ@ng or gani ¢ conpounds

repre ed by the general fornula

wherein, X', R®"7, and n are described above; and

R3% and R3°® are the same or different linear or branched

alkylene groups having 1 to 4 carbon atoms.

[0085]
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-
aminopropicononitrile, N,N-bis{2-formyloxyethyl)-3-
aminopropicnonitrile, N,N-bis (2-methoxyethyl)-3-
aminopropioncnitrile, 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—acetoxyethy1)—N—(2—cyanoethyl)—3~aminopropionate,
N—(Z—cyanoethyl)—N—ethyl—3—aminopropiononitrile, N-{2-
cyanoethyl)—N—(2—hydroxyethyl)—3—aminopropiononitrile,
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B)-3 through (B)-6 including a cyano group include 3-
i et hyl am no) propi ononitrile,

bi s(2- hydroxyet hyl )- 3-am nopropi ononitrile,

bi s(2- acet oxyet hyl )-3- am nopropiononitrile,

bi s( 2- fornyloxyethyl) 3- am nopropiononitrile,

bi s(2- met hoxyet hyl ) - 3- an1no€rqP|onon|tr|Ie

N, N-1Bi &] ZB-C(el’h@PiMé‘XW\?e)t‘H‘b%)Z)‘éﬁfﬁyPT hyl)

3- an;mwﬁmp%gehmife IRt ayl:y&h&@trgman@etmyl) N-(2-
nmet hoxyet hyl )-3-an1noprop|onate
cyanE@ﬁWﬁA?Fyﬁibzlhy@n%ﬂaﬂaﬂﬂ?P}OBO%&ﬁFﬂﬁﬁwaﬁldﬁate

rrEthé’yanoeth 1)-N-(2 methoxyethyl) -3~ amlnoproplononltrlle,
N- (2-'acet oxyet cyanoe n1no i onat e,

I\I-(ZN'CS/%riﬁ’é‘t“ﬁﬁlt¥Yh e"E'th% @eé}HPﬁés%?%*b%Yﬂo%hty TN (2-
g %arllﬁeizrmﬂ :)opmohanﬁmldfm@/ ?124132I~):y3ﬂammm3ﬂm (Gﬁbmdrmrel“
acet ox -, -.cyanoet - 3- -
ani NPT oﬁoﬁ%ﬂ?? %,p%$ﬂﬂﬁ}gééﬁgetﬁ§t%iﬁiﬁﬁfgy_l_pIOPYl}
fOrnyLQ%aﬁydﬁbbkhﬁiaﬂ@¥HMEHMND©9¢nhbm1¢E21d¥-@2(2—
cyanoet I N- th opyopiononitrile,
N- ( 25 G374t t)éltyhy% Kgg r?’ét né{ﬁ%if(f s hyl ] - 3-
an1namﬂmnpnmpannbnmtqudv-@2—@y&mee@ﬁymglMﬂ%s hydr oxy- 1 -

ﬂf?g¥a réhjﬁno%BQEQP fwguyﬁfHOE§oplononltrlle, N,N-bis(2-

N- ( 2cwmﬂrétyﬁyk)3 smmnml@moaﬁéﬁ#%?q le, N-(2-

Cyan&’fémylﬁanN‘nQ)ﬁcé%WﬂﬁX})é | Np&ogyglzs-
am nopropiononitrile, N (2- cyanoeth

tetr%ﬁﬂ%ﬂ%ﬁQHPW&ﬁ?ngo%ﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁ8noﬁf¥r?*%ﬁzﬁﬂ N- bi s( 2-

CyanQ@éEBQQéﬁﬁyamhﬁQﬁEé&éﬂﬂﬂﬂﬂﬂiﬁb|eN N-bis(2-
di et hyl ami noacetonitril e,

N,
y dr BURLH Y PORE S AT L LR R By s 2
mmmwﬁ%%wmmmﬁammM@ammmﬁz—

f tonitril -
ot hOA LT BT RbARS DL PP S = CRTNE bf B ethy? N
(et hxaarymmmoay)a é2 hyéfhanratbadet Snpminors onfenife, Nrethyl
~w°ya”8”§§iﬁﬂmé¥h§% HEE§°%9§¥J¥0ekh§1ﬁﬂbD&%&ﬁ&ﬁfﬁb&bﬁate, :

I\I- cylaﬂ‘dmlt R (2Nacat tye Bxsie riiyicy 23Rt mobrBpi onat e,

aminopropionate, N-cyanomethyl-N-(2-

(
(d
N!
Nl
N
N,

N-
N-
N-
N-

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]}aminocacetonitrile, N-
(cyanomethyl)nN—(3—hydroxy—1—propy1)aminoacetonitrile,
N—(3—acetoxy—l—propyl)-N—{cyanomethyl)aminoacetonitrile,
N—cyanomethyl—N—(3-formyloxy~l~propyl)aminoacetonitrile,
N,N-bis(cyanomethyl)aminoacetonitrile, l-pyrrolidine
propiononitrile, l-piperidine propiononitrile, 4-

morpholine propiononitrile, l-pyrrolidine acetonitrile,
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met hyl N-(2-acet oxyethyl)-N cyanonet hyl - 3-

am nopr opi onate, N cyanonet hyl -N- (2 hydroxyet hyl)

am noacetonitrile, N (2-acetoxyethyl)-N (cyanonethyl)
am noacetonitrile, N-cyanomethyl-N-(2-

fornyl oxyet hyl ) am noacetonitrile, N-cyanonethyl-N(2-
met hoxyet hyl ) am noacetonitrile, N-cyanonethyl-N-[2-

( met hepdmretikioxny) aet byt TifienoAcBe Bl ¢ iifee acRtonitrile,
(cya Jﬁgﬂgghplhbi§1£@H¥f§ﬁ£nop@68@¥$§te, cyanomethyl N,N-

an1n cetoni

N- ( B bt owyltoxpe byl ) = NArdpaRsHREMA YaniYEReBE bR AN~
@k&%ﬁﬂﬁ%ﬁ%g¥gtﬁ§iﬁLfiHMDHOQXMpioﬁﬁﬂunﬂdyanomethyl N, N-

am noacetonitri chol
N, NM%(WB‘#&PHV?S%)n'c?‘a‘@é‘tlb‘ﬁpf??’r%naﬁe oy POPTaT e
pr opjy Qflo;ﬂst le—lm%thbxpé@a_fl ydisne mph ept emiostidird,| eyademethyl
nor pnol 1 ne opl1 onon 1tri _
1- py?r%ﬂ?%ﬁ[%e(EEEPBﬁYT?FW%iy ?hX}bi%e?l igpropionate, 2

acet @ﬂﬁdéﬂ@l 4-gne phel driitn cpaebonnsté ) & —cyoy@rohet hyiN-

3-dieth pr opj onat anonet _ -
bls(ﬁl%§ﬁﬂﬁ' fﬁ??k g?éﬁfﬁ%pr ¥£t$t$%ﬁ%ﬁ30ﬁ§Fyl NN
N, N-bbsé sz(—zrcaimb@)eyeth:) &mpmgpngpabﬁat?e-cyanoethyl N, N-
cyan Y, , hyl
bIS( LP % rﬁleFHyF?y% anfﬁgﬁp EP%E%?%Fec;%ﬁgﬁg?ﬁtly

N, N- 1) Is-(kzbm@t-hr@xyet{hytl)yls)-'aﬁﬂamﬁpéEPBh%Q%te i ;?aﬁé’ﬁﬁ?ﬁ‘g/hyl
N, N- bi 8l k1 3= a0k AORE Rabee, 2-
cyangéiﬁ%fggﬁépgﬁﬁgFgﬁgﬁﬁhﬁgplg#a?e zgéﬁgg?h K N-

bi s( gvayerahiydt Hypyrsohhﬁiﬁzﬁprpéﬁpéﬁaﬁéef é%/lﬁ vl

N, N- pgjgﬁgdlafpeetp%g%na{{é - @HJRRRAOPI HAAbBHholine

2- cyanoeth [N, N

b|S(Er?Eﬁ?ﬂﬁWﬁxy@tHYP?O%t%#ﬁ'Hoﬁ?ﬁﬁ?&ﬁgf%e DERISAGEE Ry T

N, N- bi §&ééﬂﬁ¥ﬂWQX$&bbyidxﬁkeyndpﬂ@mepeonam@ 2 -cyanoethyl 4-
2- cyanoeth N, N-bIS%% ( met hoxymet hoxy)

ethyWTr%h Hop"OB8Rate;  cyanomet hyl  1-pyrrol i di ne

pr opii o0&t e, cyanonethyl 1- piperidine propionate,

cyanomet hyl 4, nor pho r%g]tqefl F ARLORAL Foqdir SARAEL YL
1-pyrroli i‘ne propl ona - cyanoeth peri di ne

pr opbonan 85 Qﬂmpqzndyah@é¥leamllMﬁgﬁﬁﬁgﬁlﬁ%r$ﬁ§ﬂﬁeoﬁ89e
[OOSSLlar functional group, represented by the following

general formula (B)-7:

R311

/A ,--R310

N N

®-7
R3 12 R313

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
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Further exenplified are nitrogen-containing organic
conpounds having an im dazole structure and a pol ar
functional group, represented by the follow ng

general formula (B)-7: 8311 N~N R310 8312 R313
wherein R310 is a linear, branched, or cyclic alkyl
group havi 2 t.p, 20 carhen atons_and havi ng aone_or

nor e poI&%g%uﬁS%Voﬁﬁg Bro SACA F%gEO gromr or a

ea
hydr @xyika@f Obipanciody, borybygl btips1iast grogp pupryletdrenp, or

group, | fide grqup, —carponate graoup no group,

or a@é?i#ygr%ﬂ%, gﬁ%ﬁ?g Esgi,ﬂ%éf%POSnét§%§3 are each

a hydmogem atom or a |inear, branched, or cyclic

al kyl gro ryl grou o) al k )L ing.1l to
10 carbonL%ﬂﬁﬁﬁé& Fgﬁﬁgfi%i§%té§é 3%%%%?%??%? aﬁglgg

ni t r eggracontenpruTgls dryganyca dorpoumidezhaei sigrecture and a
benZ'%ﬁQ929L§c§%&H§tgﬁ§u nd, a réﬁﬁé@énEEHCByoﬁﬁé H1¥Ring
as rébresented y ﬁh of f[owi ng ~ general formula

(B) - 8=ng3al B3MHIINL(BY-B8¢B)-8 wherein R314 is a

hydr ogep,atom or a linear, branched, or cyclic alkyl
group, f@ryl group, or aral kyl group having 1 to 10
carbonsat gmé?® and R315 is a |inear, branched, or

i Tkyl group having 1 {9520 carbon atons and

havi ng=efie or nore polar functional groups, which is
ter group, acetal group, or cyano group,

he al kyl group may additionally include one

or fore hy&Hé¥(fn %ﬁgugg’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 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.
[0088]

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:
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car bonyl groups, ether groups, sulfide groups, or
carbonate groups. [0088] Further exenplified are
nitrogen-containing heterocyclic conpounds having a
pol ar functional group(s), as represented by the
foll ow ng general fornmulae (B)-9 and (B)-10: 79 R319
8318 R3zo | N 8317 'B) 8316 B-A N RR21J'I~N 11
(B) - 928316 _R¥herein Ais a nitrogen atom or =C R322

Bis a Eltgogen atom or=C-R323 R316 is a linear

br anghet,-Orpyclic akaP group having 2 to 20 carbon
atoms and,fjavi ng one or nore polar functional groups,
whi ch i s“each a hydroxyl group, carbonyl group, ester
group, ether group, sulfide group, carbonate group,
cyano U, or acetal group; 8317 8318 R319, and R320
are ea Nhydrogen ato r a linear, branched, or

ﬁ]a “@P-ld)

cycltc a §¥I group or a group having 1 to 10
carbon afoms; or R317 and R311 R319 and R320 may be

bonded to weachiat hersto fiarmdganbenaeneor =HCRG > ;

napht hal ene ring, , or ridine ring. R321 is a hydrogen
atom or & PFnéa?}tfﬁégﬁ:(i Y T al kyl group or
aryl groum’Haisng litead0 oansbrd, apbne&yCIRE22 14K RBPYP

are RaGhea VAl 9GeR BhaM 5 0dnd drd1 88k ng EAN e ol polar
cyclic al yl group or ary? group having 1
functional groups, which is each a hydroxyl group,

carbonyl group, ester group, ether group, sulfide group,
carbonate group, cyano group, or acetal group;

rR37, Rr38,  R3¥®  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 r318, R3?
and R*?*°® may be bonded to each other to form a benzene
ring, naphthalene ring, or pyridine ring;

R*2! is a hydrogen atom, or a lineary: branched, or

cyclic alkyl group or aryl group having 1 to 10 carbon

atoms;

R%?? and R3?® are each a hydrogen atom, or a linear,
branched, or cyclic alkyl group or aryl group having 1
to 10 carbon atoms; and

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

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

[0089]
Further exemplified are nitrogen-containing

organic compounds having an aromatic carboxylic acid
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to 10 carbon atons; and R321 and R323 may be bonded to
each other to forma benzene ring or naphthal ene
ring; wherein the synbol " " does not represent a
triple bond, and sinply represents three bondi ng
orbitals, which are those bonds to adjoining N and B
her e. [0089] Further exenplified are

ni t r egbar comtwitvineg aor gapt eSURsobidEhPals Ngvwdng general
aronggkﬁ fggbg%yhuctﬁgbgghSQaﬁspﬁr structure, as
reprege nt ed by the fallow ng general fornulae (B)-11
t hr of¢ ‘E~Ba’\il: R0_~24 IN~ e 00 (B)-11 O0u
R324 | b Y ""~N | ¥ A"~QUr (8)-12 0 O K325 324
LN oOR328(B%2413 0o Pikza Ol"-"NIZ (B)-14 0 X |
Y, wherein R3Z% an aryl group having 6 to 20 carbon
atons or a heteooaronatlc group having 4 to 20 carbon
atons, wherein one, sonme, or all of hydrogen atons of

t he gﬁpqg may becg Ghasubstituted by a hal ogen atom a
l'i near }ﬂ cyclk%_glkyl group having 1 to 20
carbonoatons an aPyl group having 6 to 20 carbon

at ons, R325

324
YO
o l\/ R328 (B)-13
R329
R O\/‘*N*\z @14
0 Xr=Y

wherein R%®?* is an aryl group having 6 to 20 carbon
atoms or a hetercaromatic 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;

R3%% 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;

R3?7 is an alkyl group or acyl group having 1 to 10
carbon atoms, wherein one or some of methylene groups

_thereof may be each substituted by an oxygen atom;
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an aral kyl group having 7 to 20 carbon atons, an

al koxy group having 1 to 10 carbon atons, an acyl oxy
group having 1 to 10 carbon atons, or an al kylthio
group having 1 to 10 carbon atons; R325 is CO2R326,
OR327 or a cyano group; R326 is an al kyl group having
1 to 10 carhon atons, wherein one or sone

of

met hyl ene Bgr odsat AERE GRRg b8 tBRLARS HUR uFERY bSPe

an oxyeep, ahpneurR324mi SoAN-@|dkbHgrQUPgoEuRL WMhegroupl, 1,
having 1 to 10 carbon atons, wherein one or sonme of

nmet h?fe?]e ‘fﬁo‘ﬁps t hereof nmay be each substituted by

an oxygen ratonk 81hRB28ydrS a& ofi, NgkehhPongiouret kyhehegroup,
group, ethylene %r_oup, sul fur atom or -0(CH2CHO "-
grouBF ¥ #EGUPi 2, 3, or 4 R329 is a hydrogen
atom met hyl' gsodpnietdydn gromper OR**Phenyl group; X'
is a nitrqgen _atom or CR330; LS33@_ ni trogen atom or
CR331; zQ‘igslS Ri {‘%‘grgoe enata%rcﬁmorxr 32° R330 R331 and
R332 are €adls Bndépergrentdtpmaorhgidgen atom met hyl

group, or phenybaugr oup, por 330 and; R33eninti334 and

R332 may be bonded to each other to forman aromatic
ri nghhidweerp 61t 20eghy borourt.ots efeayhedEP'Yar Gifat i c

ring havi g2 t,g g1carbapst g2 RRY0be MHHRRN to each
exenplified are nitrogen-contajning  organic coér?iao%nds
havi AEREr 7c0XET8Y BEr AAABE DL€ Bk IAvd n9aki BO et &2 1200
Strugtun®, oS HRRLeseRbRg by ey fehliaw pgto gENeradibon
formula (B)-15: (B)-15 Ck O N R334

atoms.

[0090]

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:

334
O~y ®)-15

O R B335

wherein R®® is a hydrogen atom, or a linear,
branched, or cyclic alkyl group having 1 to 10 carbon
atoms;

R*** and R¥® are each independently an alkyl group
having 1 to 20 carbon atoms, an aryl group 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,
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0 R333 R335 wherein R333 is a hydrogen atom or a
linear, branched, or cyclic alkyl group having 1 to

10 carbon atons; R334 and R335 are each independently
an al kyl group having 1 to 20 carbon atons, an aryl
group having 6 to 20 carbon atons, or an aral kyl

group having 7 to 20 carbon atonms, wherein sone . of

hydr egéfide oe tofi leheangroupliHa\E - beméagh %ﬁﬂgFiﬁﬂggd and
by a hal ogem gfgng3sangy Wieh@hetingo g8 utp Jemerhayerane a
or nore polar functionaﬁ groups such as, an etherU b
car bbBAyETo gsinsr orahebREPATER G A8, NATIRY 1%, ot ng2rPon
i M ng¢,agide, or the like; and 8339 and R335 may be
bonded to each other to forma hetero ring or

het ed88Pbhatic ring having 2 to 20 carbon atons.

[0091] Furgh@herit it Sidlsepessishbeetoo uttillize awine

oxi de conpounds, which,are_oxides, of th b -
descPFbed C%ﬂﬁ%ﬂ?dEOWﬁgbg%s?r?e§ ﬁg?Fi3él§ﬁghégéiﬁl$§5?rlbed
appl baahé oforfounald, N@coKE desvealsy .ba¥bte coppoards icgtion of
di scl osed in Japanese_.Pate i;Gatl | g-.0pen
(kok&ﬁ}nﬁb?xﬁ%ﬁgffb%ééé? C%ﬂ%ﬁgﬂg%é%]Hg%?%%3%0§boun§gnese
r epr @seatedigpl itdet ibol Lehingoemeltarkall) f Bprub 80§20 2244 -
am ne_oxi de co S ' re o %6-desat Bereef .ranw;
be d2@??3b€@§%é3§$%%ongfﬁggﬁﬁbéb{%$ |tﬁe abovg descri,beglng
am ngeoenpbuirigidre dr) nendxEEne CBHIGURAEPRRYE frg W ch are
Carb%&XBfgrgﬂﬁgﬁgﬁ havi BE BOshyH1BgRReqatembinedly with
onde

covalentmg to anitrogen atomas a basic ...
cent &he mQOYe RE g4 PeRg aRHRE eF PHRANIRE CTaRl Ry Ut
each -anpByahe9ei-AlMa @arboxyl group and having no hydrogen
atoms covalently bonded to a nitrogen atom as a basic
center:
Ry N R+
I 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
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 R;, Rg, and Ry may be bonded to form a ring
structure or an aromatic ring.
[0052]
The blending amount of the component (C) is

préferably 0.01 to 2 parts (weight parts: and so forth),

83



i near, branched, or cyclic al kyl group having 1 to 20
carbon atons, an aryl group having 6 to 20 carbon
atons, an aral kyl group having 7 to 20 carbon atonms,
a hydroxyal kyl group having 2 to 10 carbon atons, an
al koxyal kyl group having 2 to 10 carbon atons, an

acyl oxyal kyl 3roup having 2 to 10 carbon atons,

al kybeht be@iagly §r @hpt%aluwtlrteéaie"%a*ffbolr?@atp&ﬁﬁs %dthe

two R sR7pe 3N a@n@hégcéﬁﬁbﬂg%tbQ@ged tecdiRea yr bRGLL
structure or an aromatic ring %FThe bl endi ng

anouﬁFOEﬁt%lﬁ?%&oﬁﬁoﬁé%%b%¥3b%%?dlﬁﬁeﬁ bt G to 2

part sx£¥ed ghilyaetge aRsusts faidak) ona88y pasdd adl arl y
0.01 to 1 part relative to 100 parts of the base
reS|ﬁxggsfﬂﬁﬂébﬁﬁﬁﬁéh?r?gﬁd BEeddvELGSsmal | anount s

fail to exhi bebibhiendiagiehkechs, eafect excessi pebyent

| ar ge anount s qccasi ona | ead t c [

ot SETEPoE s aror s Srereier B Lo S e BE ERE iigbnepi, (©
ef f eat afbldmeiipgesento (wmmgﬁukmmlght)lsnpieﬁﬁﬂqﬂNQ§ 260:0
bleng ?@ &fqp Q%g% Q£9 tﬁ% cR%%%%sgglﬁgﬁxéhlne compounds

(melgﬁt melght I'n"a range o 80 between
(i) theambovexddscribpduatd e vdagpeurdsboryl gmayey and

OXIdgaﬁ%ﬂ%Q&ﬂ%%dQ@ééHga?bﬁ@ﬂﬁﬂ%ﬁkn%ﬁ?“ﬁoﬁ@@ﬁ'@ﬁ%ﬁ&gtﬂggen

hydr o tons “coval ent bonded a nitrogen ., atom
as aabesizs ceesic gRatEri )anctheliddhéPeafther abMfounds

or appp o%sd%rcgmggng)%ldé:%&ﬂiﬁfwndtso achiees, ao achleve
hi gher 1evel of obtainnent of a stable resist patt

wi t haahhvierlepicdcPsi SRt _IREUN®dr 3f Fﬁé?h%t’f%?fss%lﬁ’@ﬁtem

as hmtﬁtéﬂﬂigﬂérpg&blﬂ§16ﬁ évdﬁauﬂm@rlfexpﬂ@aﬂfbmﬁtamch as
formati on of. resi st fl|nP onditions o

hoat £ RS CHet 16 PEXpOSEr BF (HRBDARITI) S PHES B here”
conpa@up@st ton ca@nireeieki deimonpounds kavihgientarbdpeplting

0 0uBe PCk N <"0p DYSL RORY) A1HIT° 2ROKE! EOlD S RRN S

to a JEN At om
amine ox1de compounds having a carboxyl group and having

no 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.
{0093]

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 .
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as a basic center, are to be preferably added in
anounts of 40 weight% or nore of the total basic
conmpounds. [0093] To inprove a coatability of the
resi st conposition of the present invention, it is
possible to add thereto a conventional surfactant

(D), as an optional conponent in addition to the
aboveOém@mfé’tYé@ﬂ@oﬂm@ﬁiéht%th%t golypayetne st F6RAFYL

ConpEpgAL, May %y@@Q Pehd AN ditRakY afdiyliyodyeBhilene
range, mhlch oes no obstruct the effect of the

preséh?lﬂn%%hﬁqron Exanpl es of surfactants incl ude,
wi t hout wlg;bgyéaﬁyiérm taamlanalppl yw«a/ﬁ hsyalcﬁnes al kyl

et hers such as 84 pol yoxye l e | aur

ol y BRJBERYT e Beearty L MIHAL DOy oxgit A EvEsPytene
ethe50n9nﬂp?ghﬁp&¥aéhylene oLeln et her;

pol yoxyet ene a ethers s mer
polyoxyetﬁ%1éWEYSEgii@B%éﬁﬁﬁoéyﬁﬁ?pyfeJa%ﬂOCk copolymers;
poIyoxyethyh®HEannﬁmy&yphﬁmbbseehersu@mhy@xyethBene

pol yoxypr opyl ene bl 96k Sopal IR &ic (80T Lt diala

aci d™ Such “as “Sofr bi nnnolaurate sorbi tan
nonomahnstaamteand sor bi tan nonost earate; noni onic

surfact ant, gl Bl YOIV ELIN)enG cSBEbl L afrialdh 368 car
SucC

ester, as pol yoxyet ene sorbitan nonol aurat e,
-pol ydnyemw:echeewm sanh n@ﬁdﬁémﬁ&ygttéylene sorbitan

pol y%xsmﬂm@ %%rl%&g@t NOS! 6RS&li@anPRbySyYRitkene
sorbitan triol eate, yoxyet hyl ene sorbitan

tri sPeAFarEStHY \fHe ﬁSF@H %%r@%ﬁﬁ%%ﬁ%§a§ﬁchp% Yﬁfyﬁﬁgylene

EF301,EEB93, ¢ r 1352 &( P& A8 UsED, Jyy s LEMION kNS0 D 1 HGAFAC
F171, F172, F173, R08, R30, R90, R94 (produced by

Dai - KEppbRTHIe &

fluorinated surfactants such as F TOP EF301, EF303,
EF352 (produced by JEMCO Inc.), MEGAFAC F171, F172, F173,
RO8, 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.), ASARHIGUARD
AG710, SURFLON S-381, $-382, S-386, SC101, sSCi02, sC103,
SC104, SC105, SC106, SURFINOL E1004, KH-10, KH-20, KH-30,
KH~40 (produced by Asahi Glass Co.,);

organosiloxane polymers KP341, X-70-092, X-70-083
{produced by Shin-Etsu Chemical Co., Ltd.); and

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

those surfactants are also preferably used, which
are partially fluorinated oxetane ring-opening polymers
having the fellowing structure:

{0094]
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Chem cals, Inc.), Fluorad FC- 430, FC 431, FC- 4430, FC
4432 (produced by Sumtonmo 3M Co., Ltd.), ASAH GUARD
AG710, SURFLON 5-381, 5-382, 5-386, SC101, SC102,
SC103, SC104, SC105, SC106, SURFI NOL E1004, KH 10,

KH 20, KH 30, KH 40 (produced by Asahi d ass Co.,);
organ03|loxaqg pol ymers KP341, X-70-092, X-70-093
(produced by n- Et su Chem cal Co., Ltd.); and
acryllc or meth cryllc POLYFLOW No. 75, No. 95

(pr ed by Kyoetsha  Yushi K gak Kogyo Co., Ltd.);
and eferably used whi ch
are qu ri ted oxet'ane rlng openi ng

polyners haV|ng the following strlcture: [0094] 85
Rf\ 0 [4ROHr ~ A Guk)) B M (Surf-1) wherein R Rf,
A B, C gheddith m,ane, agpIBBd:tm1 bﬁe hon ml apgisiext £8)
only, |rrespect|vel e above scrhptl

unr et EPFGL §ur‘f‘érc%/a]dt SR r P &Rt S an ?I R eve
gr oug: diiptd oval emeel ffed? tbosdr Anct drebd .NgR2reéprefents an

2 b%ﬂlt@‘a e g"i‘Qgp g?%&fq% © 8XR0P! &8 3 ey eOL hnelyAsy 2 to
2 2- duanatuwﬂ alpﬁspra}p:ylcelwreté sxpepad dhergstdival wii:
ones; r t f —Bro ne
For min AEvhdBRE, | EPERAINAReRY 2t AR e rpyane
wher & srmryénnm wesdx\e@e@@eﬁpeaon@r—%gt%?deepaﬁaeni% Py

strugtres 1368 nRart bRl Anessderi yetedd ARQlkeendhlent
ones:

£0095]

whereid broken lines 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 ar 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
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trimet hyl ol et hane, trinethyl ol propane, and
pentaerythritol, respectively. To be preferably used
anong them are 1, 4-butyl ene, and
2,2-dinethyl-1,3-propylene. Rf is a trifluoronethyl

group or pentafluoroethyl group, and the

trifluoromethyl group is preferable. mis an integer

of 0ObLecB,on Tandem mpRPEFer FBPIYECEHOR, O%rﬁilrtfﬁétgﬁﬁgo‘?ased

n angnnbhﬂgi&@}tﬁsfl%or\lﬁbﬁé@ eoﬁta'ﬁeaﬁﬂngso@éhﬂd’gt @@nyméfs .
2to represents an i nte

. to
and esr@ﬁFé%%ﬁi§ﬂaH -SinEagHt dfe -0 5?55%048%Wefﬁfé5?916
fepf%ﬁ@ﬂgstﬁ%hldﬂéQQ@b 40804 4Rri2QN 3RdsC, rEHESEN: 81804,
i nt eger of to 1. Further constitutional units in
t he HO%@'S%?LRHWJ@@g d6e RETLat THEIr RSB YL PO EREm
and &&ﬁrb@e@@ﬁﬂ&ﬂrwMeaSBBuéimMﬁq Gormahdom Thesreran be

Producti.on of_. surfactants bas on. par
Fl ooPehe Taltydy ARy iR o 2 BRELL RlAds,
detail ed |mhdJa3d19abenamd¢nt 5f65ﬁs48®rf¢k§an¢abhethe

among, LKem ar .o G- 4430.  SURFL QN 391, o SURFL O present

E100 e oxetane ring-opening
pol ydersnt iepr gsert @@rby thelsiguengr areferaia.l PRé§ecT

can us I iz d
“ha Shar! TR e, FOpTRIEC, of DR F, FBUS: enttn e

chenirealiby %@mHQSHQa@HreS|st conposition of the present
invenppggy is 2 parts or less, and preferably 1 part
or less, relative to 100 parts of the base resin %

in the rddistEogBAbSSTtPDrR J95696] TFHE 0ot PERCGFS

resi skt O P B iRIGOEASSEOY stS hsipbatieiby ofSittg 1phresent
resi st conpositjon of .t ent |nve tlog

|
car r FBISBEE R hridu g & 1§ BEBft THING CHEP PesT 3tlng the
Conp@&sﬁsonc@mﬁdsﬁﬂmbnpbncGSShempﬁndaﬁsnagegubwmkaﬁe, and a

subsegg,ggt% Pl ehakl g gtﬁggteandagm%% s3! 803 Aarb e

condd fow ne tespectively,
reS|sbnducted by known methods, respectlvely, to form resist

~ films having thicknesses of 10 ‘to 2,000nm depending on
purposes.

Blthough 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.

[0097]

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-
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.films having thicknesses of 10 to 2, 000nm dependi ng
on purposes. Although sone nethods are known as the
coating step in addition to spin coating, the spin
coating is nost desirable in order to obtain a
uniformfilm thickness in case of form ng resist

films havin cknesses_o t 150 t hi
| 000PFIERTEhel HAEEEE: AG. SUmbtral s Sopisl dohrblEtion

sem denducbercaswafeito chat wafercondililicens biporetsien

coating are required 0 _be adj ust h [
on thg%§|2e d rev°1u%l°n 2P %#géfgd% ﬁlﬁ? qﬁﬁﬁ%% 28r
conpa@gi seonnadf, tﬁnarebesesabt:qunhUalomenan@ft¢u¥dﬂlﬁé film

In C%ﬁ%n%ﬁ: QIPtlﬂ{lrEOq:qll§§ eéérse:{ f'hfeg]r.lg%%&kaﬂmto ahout

100 adoptin Ianeter o
200m$)olvphe t@s@estumpesntpmpanasilp@ bé ehstramitsd t he
vaf eloonbakh by 11 Qbat kgny EMeregh satedat eyold 100
sp eegbm% 8§§¢€b 5,"000r pm f or f% sgcoﬁdg t her eby
enabm@ﬁésoﬁfa#bﬁnhﬁseoﬁealﬂe3|st film hlgher in

uni form t ypyhielg, the H@@ﬂﬁ:QﬂgﬂﬁbbgglﬁédSQJW%@tab@v@e
used upon preparat|on of the resist conposition is

1, 4002052 $D0S YR eFe gt PHEPRIGIPE00 5Opart §° ofStE 2

basee&%ébﬁlvéigéﬂVﬁht tBRaiesh§tid idna ablal nethd rohBetions
above manner is subjected to prebaking, so as to

renowé BACPRKHEE S5Fe tYBRGRALY 1 Omlﬁ’& nf¥he el i

The @andibkpnsordideprietnking: age ﬂoypllﬂedlhyolﬁ@ tte $30C
for 1 totlo nunyte%uungre deglg §% go to 110C for
3 toménunfﬁuﬂl ) ﬁﬁbn con I on on g pl at e

[ 0098005%hen t he processing substrate is a phot omask

bl ank, 19 Q04| L&Al S0 o §9UL! 8oL Ond&c piank,
adjusted suéL ggﬁ%%g?ﬁ on the glze ofstﬁe bl ank, an
a: tap@@ﬁeggf¢¢qﬁltlons 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.Zcmx15.2cm,
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.
[00929]

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
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t hi ckness, conposition of the resist conposition, and
the like. In case of obtaining a resist filmthickness
of about 100nm on a rectangul ar bl ank of

15. 2cnxl 5. 2cm the resist conposition is to be cast
onto the blank, followed by rotation thereof at a
revol ution speed of 1,500 to 3,000rpm for 2 seconds
and afspbsiettient areotgpioallwt S80GopAB6IC Ifegssif bp B0

secondsutéggr Jﬁﬁeﬁgnﬁgﬁbfﬂ Qbtay pEent of fgffblgbhigher

inuniformty sage anount of ‘a solvent to
be u@@dutmﬁx1uqmmeﬁaﬂﬁﬂpbho@ﬁﬂtﬁbhpﬁspé@t%onp05|t|on is

2,000 to %QLQO pafdsnrelafdunve t9 400 patds rof: the above
base resin. 08 Further, the resist f|In1obta|ngd

i n t Rbtabese re\?&ﬁﬁeﬁl 15, sERF @R 8T pP bRk H-e"¢5%s
Lo reggpveran Aﬁxﬁﬁsékﬁ@%éﬁg\M@ﬂhoﬁeﬂﬁlédéﬁ]dﬂﬁwbh&1ﬁg|ﬁn

The conditions 88 of prebaking are typica
130CSEBECIUE T PRGBS 2|‘+=3]rde "Fe &i %EBFf% %6“&1“9 the
110C;ih@en&ed Pk eri BULES, th&)m’esciesmdlﬁd:llmortfcoﬂcweldoby
pl ate. Next, pattern exposure, i.S conducte t
abovér* BBt ?%éhjt%§§ﬁgpt$ #;h*qy F SRt F o é&on Wcn as
i nt ended u.‘ptaxtahﬁfdletASaﬁa exposure lasehodX T revas@rofthe

r ki sem conductor, -th u ]pqg& Q5
f or mllﬁg t hg" llrnlia% 3§é Baff et fer s Ig%hg AR ©

en ern ove the resist film
f ol | euede byt ]ﬁﬂﬁdmaucﬂnmihenedﬁtebbf W gie é@épgycm”. In

radl%&h§91§HQHDQ§e g259c9£té§ﬁgéﬂf@:m%gﬁéd exCiMBraiso

irradiation of
elecppéﬁl%baﬁ¥>@ﬂoaﬁ arpbBmeesiqmigdhef fOF SHRFTErENED @

pref grabby éé)4d%1%ggcﬁgagldlfhmé¥33dﬂ 88t {@eh e grnrdicealion
exposure nethod, it is also  possible to adopt an

| MeAsPBN2 At I SHEr 8XpbserE St a manner to achi eve

l'i quiidibomer si on between a projection lens and a

reSISt as re%ugg?dln ggég]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.
[0101]

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 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 teo 3
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Further, in case of working a photomask blank, this
is not to produce identical itens, so that pattern
exposure is typically conducted. by beam exposure.

Al t hough the high energy radiation to be used is
typically an el ectron beam those high energy

radi ations are al so usable, which include beans from
t he mbovess descr phefeandlothdr to ghiissieTedy pIPOEIDY

To cgndu i-gal i ficati eqel o
di ffgs?ng(g a%i%%gl’c%?lgpé%%lé? 2e$gogu?§,ét hekraj)éE is _
condagteeuposikadipestdpee (PEB) 25t BB HYFETFER YT

to 20 ML Es, (TaAd) pr ef eriably sat p80s1191d 4QC haHu8t t o
12 ninutes, on a hot plate, for exanple. There is

t henfurbpreedient itheehmert pat e ﬁiea’ﬁlgﬁ’ée% b'st rtg’teé By
deveLgpagst 4 hadtdsHakiBne uaehtasiaedi plidigal flow),
puddl i ng, spra ina net hod, or the-ljke for 0.1 to_3 89
m nué8sTCEAMEStef BPadI §P3: §heo SﬁFhu‘E%f%?O 280 Hy
0.1 b@e59¥€i%ﬂﬁéﬁﬁ;bheﬁerﬁﬁﬁw Liittab3 ewebghf Mbofpaderning
aqueopus  al kal i ne _deyel oper such as tetra aopiL,um
hydrB%iﬁ%?Q13%3%§Vlﬁge%sgﬁ¥%61%5§§?6F§ %ggéﬂyuct a@0
furgmeonheamlﬁnaamhmentuhtt&wiqkanﬂ Spwent, tand deshyon
conduct a pattern.siz | US (l.e., thermal
flomﬁ?am%s ?%ﬁﬁﬂ Pé % Eﬁgg%fﬁggﬁgﬁégpgéist conposition

of theiopresent invention is nost suitable for fine

patterningxf%%sgﬁggfuéérﬁ@”ﬂyo%%s%@MSQPrlf?HHd?%bhbasﬁé

at 250 to nm ultra-short ultraviolet, X-rays, and
el ecvhoph Hemmes iaoRgt e B hdRFeradPat FoRPTI6I62]

A SubstERL ford O P& PHACESSEL®f ndyt BRguaphyubdtratalsi ch
t he resist patternlngﬁgrocess_of t he pr

| nveREPOR T S8 & SRR £, @ iy B Sy Peubot gy based

i NSobar pRGt Sty iealsedstieh Uk | 4 zadniiemnakhick bt hegfaphyn :
basegntermediate substrate of semiconductor production, a
photomask substrate, and the like, and the effect of the
present invention can be advantageousiy 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
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 &s
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
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on photoresists, such as a sem conductor wafer, an

i nternmedi ate substrate of sem conductor production, a
phot omask substrate, and the |i ke, and the effect of

the present invention can be advantageously obtai ned

in case of a substrate having a filmof netal

conpound thereon  fornmed by a nethod such as )
sputt@EHINg: EhbAH PR , CarRgdes rRTOTgHT RELAS

pr eseniriidaventbode ) Sarpardrieccuiael y useful in a

phot omask bl ank havi ng an outernost surface carrying

t hereon a chrom um conpound filmforned as a
light-shielding filmor etdcxangieask film because it

is fodg cult to control a profile of a resist pattern
near!"3%% boundary face on a chrom um conpound of a

chr om um Teenporaehtf iihvenExanpl ekl dfe clngmitely explained
co .t eri al-s..at. ou f

bt arasi s, Spiit e Bl LERAREC LR cRep1EL,
desigaaisieynappl ted, régic tudenpret bl oe hiori udindc ke nd e
OXi A&y BRATLUM A AL | HEide s‘cgfngaham s Rife, ShEORY UG roup

oxide nitride, chrom um oxide 90 carbide, chrom um
ni t rante heyippdey RYFRAUMASRMEecont 91ty Cangrdel ahd

t he JikegeExapphess 4 B3l TRt PEESEMnd Uty @Rkl @8aWd lthe
be concretely explained by describing Exanpl es and

Conpar?dPit¢& - Exanpl es, concerning the resi st

conposition including the ami ne conpound or am ne

oxi de oqpound havi ng a carboxyl group and having no
hydr%ﬂéﬁ atons covalently bonded to a nitrogen atom

as a basi sheentsrlowMatchodt rhictataed ficomuilee EXapgdeesesins

[01041,,50aun below &Y &8 tiGhubahe LOLIUL a0 1base ..
resins Fﬁo yimers” 1 ‘an ) and”acid generators’ (PAG 1,
2) a®nstensent uehterimley iofl seof st espmpoTICHEESI-t HBRS, in
usedch!enpresent invention. In the following Examples, Mw
and Mn represent values determined relative to
‘polystyrene standards, as measured by gel permeation
chromatography {(GPC).

[0105]
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the present invention. In the follow ng Exanples, Mw
and WMh represent values determned relative to
pol ystyrene standards, as neasured by gel perneation
chromat ography (GPC). [0105] 91 Polyner I 0.72 55Y.'
MV M 1.70 OH O QOL Polymer 2 0.69 0.15 Mv 4.200 \ |
VO16 \ | MMM 1.59 OHCI S+ OS PAG1 Ol O s+

: propyhgg%]glycol net hyl
eny (B): ethyl lactate (EL)
i ng corliiBls are amine
onpounds havi ng a car boxyl
¢ atons coval ently bonded
a nitrogen atomas a basic center, and other

oun S (Cpepgmgrs) used in
| es, respectlvely

ben20|EM§ﬁgg Quencher - 2:
Quencher - 3:

p- di but 3l am nobenzoi ¢ acied Quencher - 4:
p- di hexyl am nobenzoi c acid

;j T
@_ "o PAG-1

~+_'%<:>"{:> i

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

Solvent (B): ethyl lactate (EL)

[0106]

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 and Comparative Examples, respectively.

Quencher-1: m-dimethylaminobenzoic acid

Quencher-2: p-diethylaminobenzoic acid

Quencher-3: p-dibutylaminobenzoic acid

Quencher—-4: p-dihexylaminobenzoic acid

Quencher-5: 2-(4-(dibutylamino) -2~
hydroxybenzoyl)benzoic acid

Quencher-6: .4- (dimethylamino)phenylacetic acid

92



Quencher-5: 2-(4-(di butylam no)-2 hydroxybenzoyl)
benzoic acid Quencher-6:4-(di methyl am no) phenyl acetic
acid 92 Quencher-7: 1-piperidinepropionic acid
Quencher-9: p-am nobenzoic acid* Quencher-9':

2-qui nol i necar boxylic acid* Quencher-10:
tris(2-(methoxynet hoxy)ethyl)am ne* Quencher-11:

oxi de of @ree¢iEyTiEt RoryREEhSkYIP PR EnP ALY

Quencher - §2: , gt r ahuty banepk s acaelae*  Quencher - 13:
2- (4-norpholinyl)ethyl octanoate* Quencher-14;

2- (I H ben2BpRFiRRIZA 'e- R-¢Ry B hiPecdwryat e acid

Quencher - 5., 0xd de of s difrethyd s ieheszo) stael thmine*
Quencher-16: oxi de of p-diettyl am nobenzoic acid
Quencher - 27eneh@ e lof oparpatytahi Hobenzoi ¢ acid

Quenghaniokme@kbde) &fhpridintiexey| ani nobenzoi ¢ aci d
*pasi ¢ conpound otQﬁr t han: "am ne co %%ggapgying a
carboxyl GPBUERHEnNd 4Halehg2RE Ry I A SHE *coval ent | y
bonded t oQaenthd¢Ogen ataa-asrphbhisicl)cahyér bctamepte*

"oxide of the amne gng%gg%’lzé%{r Céoél%t_lAg:l%g%l%

(pr oduced B 28 hi T @ 4s act ant
( pr ogercechtdey Omova Sol utions 1Inc.) Crosslinking

agent 1. tetr haxynet byl gkygol yrd nzoic acia
[ExarrplesbfEe %gg%h%%d%%%ﬁ%a?gtﬁv%#%?gﬁg%gég%bﬁo 3] ,
Resi st cofpesthénris:| iostidd PhA Tadt ety hadriecrargedf vatd
in the |ighefdcsol vent $xikespechLy by @l nbRenzoic acid
obt ai ned resist conpositions were each filtered by a.
filter of Q0ePARTSTLAe m@eopfnyr%W%%aﬁ“,mPgFPé%% Fy-d
spi n coat kRgs0f ERIBURSbThesOtbih DM alingd KeMPpbuhd Oiteving

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.)

Crossiinking agent 1: tetramethoxymethylglycoluril
(0107}
[Examples 1 to 6, and Comparative Examples 1 to 31

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 ©f each resist solution at a revolution
speed of 2,500rpm onto a mask blank of 15Z2mm 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
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speed of 2,500rpmonto a mask bl ank of 152mm square
havi ng an out ernost surface made of chrom um oxi de
nitride, into a coated thickness of 150nm Next, each
mask bl ank was baked for 10 m nutes by a hot plate at
93 90C. Measurenent of a thickness of each obtained
resist filmwas conducted by an optical neasurenent
devi 88°NanbspeerguairiuPic b uk i e NaRdneaFp cebrained

| ncoppol @t et)lm whbecHRAsIRAITERt anasp €orkil Glead vatm8it
in- plape points of an applicable bl ank substrate
exceg?v$?ﬁ NafesBGfelt "yt &0 Eggwﬁﬂow??ﬁﬁﬁfn out er
edgeltoBfbrdtier. exienteadtiirandhst aneecwidut®ah at 81 in-

therefrom so.as to calcul a an.,averaged fi.lm
o CEtE e o s PARNE A0 rpnoept for
[ Tabke ditdonpesphieoal Begien fEom &x. oxer BdgeCom an

3 pol ShEk 5450 a0 &t B Ao BT sb HE N6k 06

6 6 BabcBlatRAGn2aZepfage® Aln ZhAcRnepenyiera £igm2 - -

- - refpencherg - 0.2 - - 0.1 0.1 - - - Quencher-3
R o&% 0. Quencher-4 - - - 0.2 0.1 - - - -
Quenthebed - - - - - - 0.2 - - Qencher-9'" - - - - - -
- 0.2 - Quencher-11 - - - - - - - 0.2 Surfactant 0.0

0.0 0.0 0.00.00.00.070.07007 A77T7T7T7177
Sol vent A 470 470 470 470 470 470 470 470 470
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Sol

vent 820, 011,11,110, 012110, 0110,

01 1,100 1,100 1,100 OO 00 [0109] Further, exposure
was conducted by an el ectron beam exposure apparatus
(EBMBO0OO Accel eration Voltage 50keV manufactured by

NuFLARE Technol ogy, Inc.), followed by conduction of
baki ng (PEB: post-exposure baking) at 110C for 10

m nut es and subsequent devel opnent by aqueous

sol

ution of 2.38% tetranethyl amoni um hydr oxi de,

thereby allowi ng for obtainnment of positive patterns
(Exdffpbes 1 to 6, and Conparative Exanples 1 to 3).

[ 01
t hg
val
[in

IHnpdB et Dl atneilrégg(em&t Rat t ei}ps r ¢ Geval &ved || Aom.
Iefoht o ng Maanar 3 Asu at aﬁxexadﬁpre Eg'
e 'Pﬁ!rt) resplvi-hg tdo-—andb t nf h—200Rrm

9 ¢ 154 >4

engmepace| gpajtern ad |ase s@D [ i80n| 0f801: I Wés [an80

Pc_q

opt
[in

HtH-expostre atue—(sgnsitjivit Eop), a ninimUm
e wPaehlof thé || iénd- &nd- §b40é5pat§e n fouhd %o pe®

se

reg
Fur
was
scd
of

ated at tnis [€Xpasurg valiue was, defiped|to, bel a
ol ufPBn?of the |applli caldl & eval uht®d|redis

tg nduﬂelprefé|e_0f _edch riesol yed resist|pattefn._
Served at ~a” ¢ross- _secti of | thelresist by a

~ Peut|oularly ip ternp

Nt Al canihat At oo d

NP &kHReet [ on E‘ioQQOSCOIC

bou

e
nresence or nce lof fo
r

nce 23 Ht—a - SHPStTHate=S
ndasrycifeace 3f—restt0 e ne- edgel f oughness; 3a
nnnnnn

wa
| on

]

|
catcutatedirby—neasurg SO por ptsTYver Simina

oh

gRueemiihrat-4d{ recti on | of |&-£0 i ne|palftefn

(S
val

8840 manuf actur ¢d by} Hffachi| _Lid.)| §n§I er_
uBeerdpredent “bet fer| perlf or nancek. ~ For “ Pr eébakin

ten
d

IJUé%tHrg_@eaengEngy, Lhére_gts_neasured, alpgtiefn _

sion change when the preb

|
;E

rai

s rB%ed0G. | Furfher,| there was- - - _ 0.2

Surfactant ¢.0(10.01)0.0|10.010.010.0
A . 3 5 2 7 7 0.07 0.07 0.07

Sclvent A 470 | 470 {470 | 470 | 470 | 470 470 470 470

L), L L, Ll el 100 ]1,100 1,100

Solvent B 00 00 {00} 0OC | OO0 | 0O

[0109]

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 110°C for 10 minutes and subsequent
development by aquecus solution of 2.38%
tetramethylammonium hydroxide, thereby allowing for
obtainment of positive patterns (Examples 1 to 6, and
Comparative Examples 1 to 3).

{01107

The obtained resist patterns were evaluated in the

95



cal cul ated a pattern di nensi on change anount per 1C
[0111] Shown in Table 2 are evaluation results of
resolution, pattern cross-sectional profile, |line edge
roughness, and prebaki ng tenperature dependency.

Al t hough footing was not overcone in case of p-

am nobenzaoi ¢ acid having a_hydrogen atom coval ently

bond&ﬁ%qy%RgnWFF%%%n ACEHTARY ativHsia® C&RPEpre value for
(Compadatiivg t+EXasid edtom ogUkNPh o e camkexyili-spacd d
haV|nq}a nitrogen atominclu ﬂ in an aromatic rin

( CorRFAr &y 8 C ERaRPT R PR ghdlan BT & GPtimum expo

tri s¢2-dematsbaxy o hoxy Jmihy! h ﬁﬂhfﬁhnlﬂﬂmbammdﬂ@ &b the

corbped ouns (Pl AL M eiell ol

Exanpipessuket hndughwds ddftihedgho Bxanplmeesblexhbbi :bédtraa
|ar%§§]BE%g§klnga{uJQ) e%&%tdegﬁﬂggﬁgy’ h% rofile of

res i'on, 96" CT 05S- sectional prof I ne ‘edge
r ougdaws genelged wediat ahk@ﬂablea$aﬂgesVEdespe@t¢mqﬁ%r

[01 ctﬂggagketgé £%§¥§% b%lgesgggﬁiJ3Egyggtgg?n$lcroscope,

Resol uti on section roughness terrper ature
pr of R4 i icHAR rdepiindeiays CfoBrEAgGHC i @PseBge of pfroting

GOOdatl 4s%bsgl(at9*9_|_7de@%%‘iim%aé Oféc@roﬂ Q:%%J_SEX 0. 07
Good 4 0.5 or |ess . ¥ Good 4 4 0.5 or less
Ex. 0_07 Fpodline edge roughness, 30 was calculated by

measuring 50 points over 5um in a longitudinal direction
of a 100nm line pattern (5-8840 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.
[0111]

Shown in Table 2 are evaluation results of
resolution, pattern cross-sectional profile, 1line 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 (Comparative
Example 1), 2-quinolinecarboxylic acid having a nitrogén
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 Examples 1 through 6. Although Example 1 exhibited a

larger prebaking temperature dependency, its resolution,
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540.50r less Ex. 0.07 Good 6 4 0.5 or less Com
Presence of Ex. 0.10 5 3 1 footing Exm 0.09 Presence
of 51 2 footing Com Presence of Ex. 0.09 footing 5
0.5 or less 3 [Exanple 7 to Exanple 15] Resi st
conpositions listed in Table 3 were prepared, which
i ncl uded the am ne conpound having a carboxyl group
and havi ng no hydrogen atonms covalently bonded to a
nitrogen atomas a basic center of the present

i nvention, and the conventional am ne conpounds, and
t he passespthipneiopesiiles ek lipeseite FAVERRSISN IS
per f.oriiBd £0Todabem idhdeRe sédprcrmpsey. as Exanples 1
throggﬁ 6 to conduct evaluation of resolutions and
pat t 2érofiles thereof. Results thereof are listed
in [=dvlle 4] In all Exanples, excellent resolutions,

97 1 profites ThadHosk0oT I Nginandigexcel PaiMaking
ling edge resghness Wwesecobirailnedrof@iE3p | [ Tatregal8pre
Confjo -sifion ®n) Ex.|Exprekileex. | Ex.(npk, Bx. degendercy
(weilght—718 0 1641 1P 5og%ingg Part —pot-yirer— 8486
80 80E§o $0 8.80 80 |1 Good 4 3
Eg. 0.07 Good 4 0.5 or less
Eg. 0.07 Good 4 0.5 or 1less
Ej' 0.07 Good 4 0.5 or less
E?' ¢.07 Good 4 0.5 or less
B 0.07 Good : 0.5 or less
Com.
Presence of
ET' 0.10 footing > 3
Com.
Presence of
E;. 0.09 footing 5 1
Com.
Presence of
Eg. 0.09 footing 5 0.5 or less

{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 te a aitrogen 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 Examples 1
through 6 to conduct evaluation of resolutions and
pattern profiles thereof. Results thereof are listed in

Table 4. In all Examples, excellent resclutions,
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PAG1 6 6 6 6666 66 PAG2222222222
Quencher 0.1 0.1 0.10.10.20.1210.10.20.12 -2
Quencher 0.1 - - - - 0.05 - - - -10 Quencher _ 0.1 - -
- - 0.050.050.05 -11 Quencher _ - 0.1 - - 0.05 -12

Quencher 0.1 - 0.05 - 0.05 - -13 Quencher - 0.1 0.05 -
- -14 Surfac 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 -tant A Solvent 470 470 970 470 470 970 470 970
470 A Solvent 1,100 1,100 1,100 1,100 1,100 1,100
1,100 1,100 1,100 B 98 [0114] [Table 4] Cross- Line
edg®2bPFealeg Ll R Sethetorf & PP ol FH gggtine

t enpapat theyhneps) wqpeobbt £irfdan) dependency (footi ng)
(nm a Fx. 0.07 Good 7 4 0.5 or less Ex. 0.07 Good 8
3 o.[g bl

ess Ex. 0.07 Good 9 4 0.5 or less
[Table 3]

Compo
-sition Ex. Ex. Ex. Ex. Ex. Ex. EX. Ex. Ex.
(weight 7 8 9 10 11 12 13 14 15

park}

p°l¥Fer‘ 80 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 2

uencher | g.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1

Quencher
-10

Qu%ﬁﬁfer 0.1

Quéﬂﬁ?er 0.1

Quefﬁier _ _ - 0.1 - 0.05 - 0.05 -

Quéﬁﬁfer 0.1 Q.05 - -

Surfac
-tant A

Solvent | 470 | 470 | 470 | 470 | 470 | 470 | 470 | 470 | 470

Solvent

B 1,100 | 1,100 [ 2,100 | 1,100} 1,100 ) 1,100 | 1,100 | 1,100 | 3,100
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Ex. 0.07 Good 10 4 0.5 or
Ex. 0.07 Good 12 4 0.5 or
13 3 0.5 or

or

| ess

| ess

0.07 Good 15 3 0.5 or
Exanpl e 24] Resist conpositions listed in Table 5 were
prepared, which included the am ne conpound having a
group and havi ng no hydrogen atons coval ently
bonded to a nitrogen atomas a basic center of the
present i
predéatdi nventi on was performed for themin the sane
nanq@@b§§ £yanples 1 through 6 to conduct eval uation

car

of

t he
obt
[ Ta
Ex.

pol )

boxyl

nventi on,

| ess

| ess

| ess

Ex. 0.07 Good 11 3 0.5
Ex. 0.07 CGood
Ex. 0.07 Good 14 4 0.5 or

ess Ex.

[0115] [Exanple 16 to

and the patterning process of the

resotgt+rons—and dll%l” 'U"'e>ukFEB&Q'- m@%ggkﬁhg
EOf al epddatedod N T 1 EXceld gt cE&S Ul despbBL€are
ai ned here al $0, sim g{nxeto the appve. [[04d6dnRQcy
)Le 5]| Co PO :gltLogfgggingx Ex. Ex. EX. |EX.(nBXec)
<. \wergnt 16147 18 19 20 2122 23 24 fpart)
mey- B0 8(%-83 80 {80 86°8® 80 (80 14 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 0.97 Good 3 0.5 or less
[0115]

[Example 16 to Example 24]

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 of the

present invention, and the patterning process of the

present invention was performed for them in the same

manner as Examples 1 through 6 to conduct evaluation of

resolutions and pattern profiles thereof.

thereof are listed in Table 6.

obtained here also,

[0116]

similarly to the above.
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PAG1 6 6 6 6 66666 PAG2222222222
Quencher 0.2 - - - 0.1 - 0.1 - - -5 Quencher 0.2 - 0.1
-01--- -6 Quencher - - 02- -0.120.1 -7
Quencher - .1 0.1 - 0.1 -10 Quencher - - 0.10.1 -

0.1 - -11 Surfacta 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 nt A Solvent 470 470 470 470 470 470 470
470 470 A Sol B vent 1,100 1,100 1,100 1,100 1,100
1,100 1,100 1,100 1,100 [0117] 100 [Table 6] Cross-
Li ne edge Prebaking Resolution sectional roughness
tenp@rBtere (m profile (nm__dependency (fooing)

Qoo C)| Ex. [0.07 Good 16 4 0.% or |less Ex._0.07 Cood
‘es

~sizign(), F¥pr |e’$eg E€X-0.|0%%c00dE¥8 4 825 prEiesks BiEx.
‘;@.i@?thogglg 410.4 ot 1ésst’ B. T o7 &od L 25

Ex.

POl%ﬁer‘ 80 80 80 80 80 80 80 80

80

PAG-1 5 6 6 6 6 6 6 6

PAG-2 2z 2 2 2 2 2 2 p

Queggher 0.2

Quefgher 0.2

Quencher
-7

Quencher
-10

Qu?gjﬁer _ _ _ 0.1 0.1 - 0.1

Surfagta 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07
n

SOlXent 470 470 470 470 470 470 470 470

470

SOl;ent 1,100{1,100|1,100}{3%,100 1,100 |1,100|1,3100}1,100

1,160

[0117]
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20

| es

25 to 30, Conparative Exanples 4 to 6]
anplified negative resist conpositions
Tabl e 7 were prepared, which included the
compound havi ng a car boxyl

3 0.5 or less

s Ex. 0.07 Good

Ex. 0.07 Good 21 4 0.5 or
0.07 Good 22 3 0.5 or

ess Ex.

less Ex. 0.07 Good 23 4 0.5 or
Xx 3 0.5 or less [0118] [Exanples
Chemcal ly
listed in
am ne

group and havi ng no

hydr ogen atons covalently bonded to a nitrogen atom as

a basic center of the present invention, and the
pat t&#thdlprocess of the present invention was then
performed for them tq cofRrd- eval ddrpopey | Prebaking
1 es q 55 emperature
respl uti onst z@r‘glﬁé‘t terifnotit eq (HEPRRIS® Thér D e
patferning protess wds é@ yed|in the sane| maARer)
as Tpie 1, afTer qoating each|resi st sol ufion onto
a npsKebl @ank By9%pi n. Sho®#Pd n Tabl e 84are evabuatil®mss
resptts esolurion, "pattern cioss- sectioha
profife (jpresntt or |absefe of {ndercat), 10P-Fipe less
edg eSS, and prebdking tenperature dépendency.
[01 [ TabPE 7] Compe°Tom (¢om Céem - $ilt-Bopr Bess
Ex. [Bx, Bx BX. EX. BEXT EX. EX. [(weight 25 26 27/ 28
29 BOig 5/ 6 0.07 Good 4 0.5 or less
Ex.
;B 0.07 Good 3 0.5 or less
EX.
;1 0.07 Good 4 0.5 or less
EX.
52 0.07 Good 3 0.5 or less
EX.
5% 0.07 Good 4 0.5 or less
EX.
;Z 0.07 Good 3 0.5 or less
[0118]

[Examples 25 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 same
manner as Example 1, after coating each resist solution
onto a mask blank by spin. Shown in Table 8 are
evaluation results of rescolution, pattern cross-

sectional profile (presence or absence of undercut),
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part) polynmer- 80 80 80 80 80 80 80 80 80 2 PAG1 8 8
8888888 PAG2222222222 Cross -linking
8.2 8.28.2828.28.28.28.28.2 agent 1 Quencher
0.2 - - - - - - -1 Quencher - 0.2 - -0.10.1- - - -2
Quencher - - O 2 - -0.1- - - -3 Quencher - - 0.2
0.1 - 4 Quencher 0 agyencher -9 -
QUenéHé? eqﬁﬁtrqyghseﬁﬁacf%ﬁcpq?ﬁ 57 BB G 0. 07

0. 073@p8dadn&y. 0.07 nt A Solvent 470 470 470 470 470
470 470 470 470 A Sol vent 800 800 800 800 800 800 800
800 8861°B [0120] 103 [Table 8] Cross- Line edge

Prebaki ng Resolution sectional roughness tenperature
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(m profile (nm dependency (undercut) (nm C)
0.07 Good 25 4 3 Ex. 0.07 Good 26 4 0.5 or

0. 07 Good 27 4 0.5 or

| ess

4 0.

under cut

5 or |less

€ss

Ex. 0.07 Good 29 4 0.5 or

| ess

Ex.

Ex.

Ex. 0.07 Good 28 4 0.5 or
Ex. 0.07 Good 30
Com Ex. 0.12 Presence of 5 3 4

| ess

| ess

Com Ex. 0.10 Presence of 5 1 5 undercut
Com Presence of Ex. 0.10 undercut 5 0.5 or

6

From the above result, it was proven that adoption of
the resist conposition of the present invention
al | dRedl ¢ o assurance of an expected prebakjng
t enper atompe dependency pnd fpr obtai nnment of c&h. | com. | Com.
i nprpved tier os ExseptFonal®ipr of Y e riif&nl arxy @ Eki. N Ex.
patter gi@?Yhou% upder cut“ at | a”supstT af e-si fe 4boyindarly ©
facegf TBt, aJSo [T casg of [he cphemca
b1yt Bl %?
anpl | fred nepatlve §%s| st0 conpds|tfbnk, °9 dentf cal §Y 1| 8°
to the Osit]ve rpsistp. In npar gt i Ve ;Exampl e
. = 8 8 8 ' 8 8
fine 6@@tirns were collapsed duelto updercut [0121]
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 0.2 _ - _ _ _ -
_.1 :
Quencher _ 0.2 - _ 0.1 0.1 - _ _
e . . .
Quencher _ _ 0.2 _ _ 0.1 - - -
_3 *
Quencher B _ _ 0.2 0.1 _ _ — _
-4 : )
Quencher _ _ - — _ - 0.2 - -
-9
Quencher _ - _ - - - - 0.2
_9' —
Quencher _ _ _ _ - - - _
-10 0.2
Suriazta 0.07|0.07 {0.07[0.07}0.070.07{0.07|0.07]|0.07
n X
Solvent | 470 | 470 | 470 | 470 | 470 | 470 | 470 | 47C | 470
SOlgent 800 | 800 | 800 | soo | soo | soo | 800 | 800 | 800
[0120]
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[ Exanpl e 31 to Exanple 39] Resist conpositions |listed

in Table 9 were
compound havi ng a

104 car boxyl

prepared, which included the am ne
group and havi ng no

hydrogen atons covalently bonded to a nitrogen atom

as a basic center of the
conventi onal
process of the present
themin the same nmanner as Exanples 25

am ne co

conduct eval uation of

pr esent
npounds,
i nvention

i nvention,
and the patterning
performed for

t hrough 30 to

was

and t he

resol utions and pattern

prof[FPBE® t*Hereof . As |isted in Table 10, attern
profiles were obtai ngd wrrérsut undém@u?dget @Fﬁé?klng
with excel IP@ﬁPl‘f% dt i L3Ryt | | fﬂ Gl thucre
in all Exanpl 87 [0122](1}%5r e‘;gm >su |(%/ Y
Ex. TTEXTTEX. BX (wer ght d 372 33 34
35 355’57 38 39-0part) polwéﬂr 2 80 80480 80 80 80380
80 8O;, I'6 6000660006 PAGZ 22 2222272
2 (roess IinQi%b 8.7 8.26®%D 8.2 8.248.2 8.2.8. 2r8leds
age encher=2 0L 0. 1T 0T 0T 0. 1T 0. 1[0.1 0. T 0. T
Cyewc%ergEO 00101 - 059% - - |- Quencher- DL5-09. less
- 005 0. 05 Quencher-14 - - 0.1 4 - 0.05
Cuewc%gr-ls -0.07 0.1 - 05®% - 0|05 - 4Quengher.514r-less
- - 05—~ - Surflfactant 0.07]0.07 0.07(0.07 0.07
0.0y l%07 0. 07-@7 07 Good 4 0.5 or less

30 0.07 Good 4 0.5 or less

Com. Presence of

Ei' 0.12 undercut 5 3

Com. Presence of

Eé. 0.10 e rat 5 1

%i?' 0.10 Pﬁiﬁigiinff 5 0.5 or less

6

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,
negative resist compositions,

positive resists.

In Comparative Examples,

patterns were collapsed due to undercut.

[0121]

[Example 31 to Example 39]

also in case of the chemically amplified
identically to the

fine

Resist compositions listed in Table 9 were

prepared,

104

which included the amine compound having a




A Sol vent A 470 470 470 470 470 470 470 470 470

Sol vent B 800 800 800 800 800 800 800 800 800 [0123]
106 [Tabl e 10] Cross- Line edge Prebaking Resolution
sectional roughness tenperature (n) profile (nn)
dependency (undercut) (nn1C3 Ex. O 07 Gbod 31 4

or |ess

d 5.0r
95 4So%Bonrl | pib 38 pdgriedisy -5t it é&é’al%@ij
O.O7b6bddd&&>$.&AﬁrogehesﬁmnEm aOb@%leodﬁ3ﬁ?¢fOIEeor
| ess Q7 od_37_3.0..5 or A
4 0. grese?te STVEREIC 07 Sou T fé’“éf%g%éogllag%% ?8@%3‘]%&5’
[Exaaphetﬂﬁ par texanphepd8¢e Resifsttheoppestnt cmyepitspedras
0 TROLeoMods CREEPE ethe WiENaEAGLYTR] geadines

conp aV|n car group an avi ng
hydr@ggqugmoﬁtt@nvapgpppyevaluatlon of resolutlons and

pattern profiles thereof. As listed in Table 10,
pattern profiles were obtalned without undercut,

together with excellent resolutions and line edge
roughness, in all Examples.

[0122]
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bonded to a nitrogen atomas a basic center of the
present invention, and the patterning process of the
present invention was performed for themin the sane
manner as Exanples 25 through 30 to conduct eval uation
of resolutions and pattern profiles thereof. Results
thereof are listed in Table 12. Excellent results were
obtai ned here also, simlarly to the above. [0125] 107
[ Tabl e 11] Conposition Ex. Ex. Ex. Ex. Ex. EXx. Ex. Ex.
H%%Fight 40 41 42 43 44 45 46 47 48 art)

vy 8b 80 80 80 80 80 80 80 80 PAG 1 6 6 6 6

EX.
pol 8
6 q ®MeosPAG 2,2 2e2. 4 2x2 | %2 Cmess| erkingx8.|2e8. 2 Ex.
8.2 8.9°89% 8. p B. 2 ®22 832 |agent 35 Quedrcher3’ |038 { 39

o

=——Quencher=61072 -
800,189, 1

o partl . B
- -0 é’-l

L 0o -
Quendtedymgr=2 _| R |- 80 . Lnthel 800 |- 80 | 80
U.% Cygnche -11 -
.07 0.07 ¢

S FroTUoTrs —orTonr - o1
Surfac?ﬁﬁf%A 0 07 0.7 0.67 0. 67 b.6710. b7 °©
o.ozen3§%} ent| A, 470 47q 470|470 470 4[f0,470 470 470

00 06 0800 800 800{800 BOO 800 [0126]

109 [ TaBP&S 12 - L lae Plebak i
Secti[%’éLtPﬁughéégis?e%LQ?a%ef% R 82 PEL LS 2] 52

angL? ire profille (nn
dependenc ungderc N C
AL S PR .1

Quencher-2 0.1 0.1 0.1 0 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 - -

Surfifta“t 0.07]0.07]0.0710.07)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 | 80O 800

©[0123]
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Ex. 0.07 Good 40 4 0.5 or less Ex. 0.07 Good 41 3 0.5
or less Ex. 0.07 Good 42 4 0.5 or less Ex. 0.07 Good
43 4 0.5 or less Ex. 0.07 Good 44 3 0.5 or less Ex.
0.07 Good 45 4 0.5 or less Ex. 0.07 Good 46 3 0.5 or
less Ex. 0.07 Good 97 4 0.5 or less Ex. 0.07 Good 48
X 3 0.5 o0r less [0127] [Exanple 26, and Exanple 49 to
Exanpl e 51] Resist conpositions listed in Table 13
were each prepared based on Exanple 26 in a manner to
vary an anmount of Quencher-2: p-diethylan nobenzoic
aci dI2ple 10 the anlne conpound having a car oxvl

group and| havi ng hydF® %ﬁ‘§ton§ﬂ@6v§@%ﬁtl ﬁﬂ%ﬁre

to @ nitrp OAPE‘rﬁnas aSe 08 cant@ B0 The | PEESE oy

I nvention ahhgg@&gﬁ})process of the pngﬁgmﬁ

i nvENEon va gerrorned for thepi1n the samg nanner

as _xaqples 2@ through 36°%9d conduct éval uafiloh of less

respr gy TofNsS, pattern | profiles, @dge roughness, and

el et BON beanPs@ﬁ3|t|V|tyG°?%erecf. Redults {Hebeof less

are(Tistep n Tabre 14 [0IZ8] 109

: 0.07 Good 4 0.5 or less
Y 0.07 Good 1 0.5 or less
%ﬁ{ 0.07 Good 3 0.5 or less
Eg% 0.07 Good 4 0.5 or less
%;7 0.07 Good 3 0.5 or less
Eg% 0.07 Good 4 0.5 or less
%ﬁg 0.07 Good 3 0.5 or less
[0124]

[Example 40 to Example 48]

.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 of the
present invention, and the patterning process of the
present invention was performed for them in the same
manner as Examples 25 through 30 to conduct evaluation
of rescluticns and pattern profiles thereof. Results
thereof are listed in Table 12. Excellent results were
obtained here also, similariy to the above.

[0125]
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[ Tabl e 13] Conposition Ex. Ex. Ex. Ex.
26 49 50 51 polyner-2 80 80 80 80 PAG1 8 8 8 8
PAG2 2 22 2 Crosslinking 8.2 8.2 8.2 8.2
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

se

nsitivity

[0129] [Table 14] Cross-
El ectron beam Resolution sectiona

(wei ght part)

agen

Li ne edge
roughness
(n) profile (nnm) (C/cnR) (undercut)

t 1

P 8{ Gggp 26 4 10 Ex. 0.06 Good 49 3 14 Ex. 0.05
Gbod X 0 045 Good 51 1 36 [0130] Although
i ncFeaRes lOB diget hy Eani|nekenzekc laekd | decrieased Ex. | Ex.
el lect g)j} m sedfsi [ iadi tly,42r @soldut|i o andiledgelt | 47 | 48
r qughmess mere remaf Kapbly 1 mproved. Since nlgner 50
sensP?er@trl“é’s ar® nbr¥ ax et ijn & dw Bt i gﬁgp?ut
of g $roduct|%n It 1S un ergtood6that6a mager|i a 6
composftion cah Be bpfinizéd |baded on relationship
PAG-2 2 2 2 2 2 2 2 2 2
Crosslinking | g 5 1 g 2 |g.2 | 8.2 |8.2]|8.2]8.2{8.2]8.2
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 - - - - - c.1 0.1 - 6.1
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
[0126]
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anong t hroughput,

[01

31]

r esol

uti on,

and edge roughness.
(Exanple 52 to Exanple 57] 110 Resi st

conpositions listed in Table 15 were
i ncl uded the am ne conmpound having a

prepared, which
car boxyl

group

and havi ng no hydrogen atons covalently bonded to a

nitrogen atomas a basic center of the
i nvention,

pr esent
and the patterning process of the

present

invention was perfornmed for themin the sane manner

as

t he
exc
W t
Fur
ado
t he
was
am
t he
Ex.
pol
2 2
age

Exa

l es 25 through 30 to conduct eval uation
resdifaPt®ns?land pattern profil es thereof

Re

of
ults

feof are
bl | ent p3
h excel

listed in 7
t REYGH POt i

ent eEqut

' el

fablteos8 - | 1

| égi@ﬁiglgg
t

1 alkre Bdsfp

t SPYESPo

ige roﬂbhne

q
4

gesHer;

edrebaking
rature
dency

5S.  (nm/°C)

ey |
bt | ngy an

anpl e 52 We
oxi de070of t

1S OobtT al ned

he &%°Ae uf

as a result
ed i m Exany

of
Dl0 51or aieds

rEgaK

I npfoved.

g temnperat

A

g

|Ssum®@dt hat

ure dependsd

ncy tnereof
oxi dati on

(nn1 Q)
df. 5t he less

& gUSE
resist f

the oxi de
i | mO-00132]

To be scan
11F°ptabl d

cel'y evapol
15] Lonpos

ated from
i&.i50nr Bess

Ex__EX:
mersg 80

EX. EX (V1
80 BE780 §

el gt

07 b4
0 8G°°PAG 1

54755 506
88888

N

b/ part)
8. 5PAG Ikss

% Z

2 2
Nt Epﬁyen

CrosstinkKi
cher9-§72 -

g o. 2 6.2 d
_ Goed - 14

.2 8.2 6.2
3

o.Z2

0.5 or less

BExX.
45

0.07

Good

or less

Ex.
46

0.07

Good

or less

Ex.
47

0.07

Good

or less

Ex.
48

0.07

Goed

or less

[0127]

[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 Examples 25

through 30 to conduct evaluation of resclutions, pattern

profiles,
thereof.

(0128]

edge roughne

ss,

and electron beam sensitivity

Results thereof are listed in Table 14.
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Quencher - 0.2 - 0.2 0.2 -16 Quencher - - 0.2 - - -
-17 Quencher - - 0.2 - - -18 Quencher - - 0.2 -10
Quencher 0.2 -11 Surfactant A 0.07 0.07 0.07 0.07

0.07 0.07 Solvent A 470 470 470 470 470 470 Sol vent
B 800 800 800 800 800 800 [0133] [Table 16] Cross-
Li ne edge Prebaking Resolution sectional roughness
tenperature (m profile (nm dependency (undercut)

(nm C) Ex. 0.07 Good 52 4 2 Ex. 0.07 Good 53 4 0.5
or I%sg eEéh 0.07 Good 54 4 0.5 or less Ex. 0.07 Good
55 4T85 oP) ess Ex. 0.07 Good 56 4 0.5 or less _ EX.
0. 0 GowdosirignQ.|5 &E-| eps Exi2 [013% Ex.
{weight part) 26 49 51
polymer-2 80 80 8O 80
PAG-1 8 8 8 8
PAG-2 2 2 2 2
Crosslinking
agent 1 8.2 8.2 8.2 8.2
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
{0129]
[Table 14]
Cross- Line edge | Electron beam
Resolution sectional roughness sensitivity
{(pm) profile (nm) (uc/cm?)
(undercut)
Ex.
56 0.07 Good 4 10
Bx. 0.06 Good
_ 49 : _ 3 14
BX. 0.05 Good
50 - Qo 2 23
Ex.
51 0.045 Good 1 36
[0130]

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 on a relationship
among throughput, resclution, and edge roughness.
[01311

[Example 52 to Example 571
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[ Exanpl e 58 to Exanple 631 Resist conpositions |isted
in Table 17 were prepared, which included the am ne
compound having a carboxyl group and having no

hydrogen atons covalently bonded to a nitrogen atom
as a basic center of the present invention, and the

patterning process of the presen |nven ion
per f or rred%ﬁéllSF h%?ﬁ‘i?cf?lttiiré’n§ai’ré5t éeE}an’ﬁ?Jé% 25

t hr opgépa3£:d,0 wﬁ@eﬂusﬁcﬁycaéwa:tmeoamﬂé ds@s;&iuﬂd tasianda
pattern praofiles ther used surfact

of .. Here, the
CoF 638y A SERECT BF1 G e S EPUBY AT RIS PR SO RLTBbHY
are bbﬁdéﬁiﬂd1éTﬁtho§éh dwnmehw,athessuréeanﬂﬂpfm@he
-3-( .

e TPERTR HOYPREI A1 ) Bk R PRSERERYER dFERSSE7205. Th
d|nepfgéedtilnpbopanedwm$ reopelryedr £oprokicdd BypeOrpbe a
Sol utions. 1nc - R Ozva ion
Wherrtgz‘l’m ey (a% g&?mépeg %2098%38 6&%61(%[ (tm)I af%&lt
ratiof, resnﬂmnmemgh@n@vmﬁﬁﬁﬁfnnmr@éaﬂaﬁ Wes gt - 1R§€Mﬂts

[0135% ],Jé&%[aﬁ%bh%s%z& Lommpsid hen Exy X mRenpE¥s, Ex.
wel ght 58 59 60 61 62 63 par Eolyner 2 80 80 80

80 sgxg@llqvmpftsesnsplso@lses pACE20DtPinRd, Fogether with
excellent resolutions and edge roughness. Further,
Example 52 was obtained as a result of adopting an oxide

of the amine used in 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.

f0132]
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Crosslinking 8.2 6.2 8.2 8.2 8.2 8.2 agent 1 Quencher

0.2 - - - - - -15 Quencher - 0.2 - 0.2 0.2 -16
Quencher - - 0.2 - - - -17 Quencher - - - 0.2 - - -18
Quencher - - - - 0.2 - -10 Quencher - - - - - 0.2 -11

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 [0136] [Table 18] Cross- Line edge Prebaking
Resol ution sectional roughness tenperature (m
profile (n dependency (undercut) (nmC) Ex. 0.07

Good 8814 ¥! Ex. 0.07 Good 59 4 0.5 or less FEx 0 07
GgogoBPoai G068 pr phess EX. Q. 0Zx Godd 6.4 0. mxor | esx.
Ex. 0!07A%b0d 62 % 0.5 a3 | gss 54 55 56 57
part
polymer-2 80 80 80 80 80 80
PAG-1 8 8 8 8 8 8
PAG-2 2 2 2 2 2 2
Crosslinking | g 5 8.2 8.2 8.2 8.2 8.2
agent 1 )
Quencher _ _ _ - _
~15 0.2
Quencher _ _ . 0.2 0.2
16 0.2
Quencher _ _ _ " _
~17 9.2
Quencher _ _ _ _ _
Sy 0.2
Quenchexn _ _ - ~ 0.2 _
-10
Quencher _ _ _ - _ 0.2
-11
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 - 800 800 860 800
[0133]
[Table 16&]
Cross- Line edge Prebaking
Resolution sectional roughness temperature
{pm) profile (nm) dependency
{undercut) {nm/°C)
Ex.
5o 0.07 Good 4 2
%ﬁ{ 0.07 Good 4 0.5 or less
%ﬁ{ 0.07 Good 4 0.5 or less
Eﬁ{ 0.07 Good 4 0.5 or less
%ﬁ{ 0.07 Good 4 0.5 or less
%ﬁ- 0.07 Good 4 0.5 or less

112



Ex. 0.07 Good 63 4 0.5 or less 114 [0137] Al so from
the results, excellent pattern profiles were obtained
in addition to excellent resolutions and |ine edge
roughness, identically to above-descri bed Exanples.
[0138] [Exanple 64 to Exanple 72] Resist conpositions
listed in Table 19 were prepared, which included the
am né%tdhbound having a carboxyl group and havi ng no

hydr eggamSt O Q@Vﬁk@ﬂﬁié{ eonded to a nitrogen atom
as a basic center of present invention,_and the

conventloﬁ@ﬁléﬁ1ﬁ%m%%ﬁﬁﬂﬁﬂﬁsllsgﬁﬁ Yhe 3t &7 nt 7"
procgssp®fed, h@qhﬁEﬁSEH&thdBtErﬁHeoramwas caegdworaredviog a

then1|n t he same nmanner as Exa throu
condGEFO¥E} FHOUEN2BE PREGILAC wﬁ gﬁﬁaen AN ernov“r‘-"'(r‘)eltng)ly

profbbﬁ@edhﬁf@@&uﬁﬁ@@@htﬁuﬁheﬁeefbas@cl¢enuai|oﬁ tiabl e

20 0139] 115 [Table 19] i

Eﬁ %é %é% '(MEIg %FfE§2 ég?iéé%ffEég g%
70 7ﬂ1ré’£entpodrw‘m1tlan8@38®@ffc8@16@0f8© 8180 18- hRPASRNE 6
6 6 66666 2 b nki nghn
0.5 Boingr 3 Fapbl 2% iy’ 38, o ednald 0380
Quenchereguticdsland pat dey prfilesitipeneqf.q Here, the

Cvenﬁggg J0- 8 one 5 (prOs D had thUERLHGF skl strlciure.
05 0.05 0.05
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.).

CFs Fex:\1
(- M{Z‘; for ool s )

wherein

a: {b+b") s {ctc'}=1:4 to 7:0.01 to 1 (molar ratio),
and

weight-average molecular weight: 1,500.
[0135]
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0.1 -

Quencher-12 -
0.05 - 0.05 -

Quencher-14 -

0. 05 Quencher-13 -
0.1 0.05 -

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

Sol vent B 800 800 800 800 800 800 800 800 800

116 [ Tabl e 20]
(m sectional

Resol ut

i on Cross-

profil

[ 0140]

Li ne edge Prebaking
roughness tenperature

e (nm

dependency (undercut) (nmC) 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 Tab@e5ldr |l ess Ex. 67 0.07 Good 4 0.5 or les
Ex.| 68mfoLlZicood 3,0.5 or,less FHX. pB9xQ. 07 Gopd 4 (kb
or |l eséweigkt 70| 0.437 Goodks3 0.5 er |lsss1 EX. #: 0/0763
GCogd—4 R or |ess 7267 Good3—6-5Jortess
[ 0141poKsneri-8t ed 8P Tgbl 80, |pablern rﬁroofi | e$0wi | hodP
undercut—wereoptaieq fromalii Exanpl es, tjogef her o
witth 5%l ent| re8ol 4ti ofis apd 15 ne ed&e rloughness.
[O 4z1 Ihe present invention is not imted to,the
abdve ¥ibddi nents® The above|enSodifrenfs dre merely
iIIus&maﬂuwbumandgw@atevgtzha i ng ot he gupstlangial lly g.2
sal 2OFTY éura ions gs the taechnical conceptrecited
in th@uéﬁF%ﬁﬁs of ot he |present [appl i cptien and - -
ex hH-biH the—1sare—hunct+onrs—anta—effectsjare
eMra&%m@@ﬁinthe 0.2 - - 0.2 0.2
Quencher _ _ _ _ _
e 0.2
Quencher _ _ ~ - _
% 0.2
Quencher _ _ - - 0.2 -
-10
Quencher _ _ - - - 0.2
-11
Surfactant B 0.07 0.07 0.G67 0.07 0.07 0.07
Solvent A 470 470 470 470 470 470
Solvent B 800 800 800 800 800 800
[0136]
[Table 18]
Cross-— Line edge Prebaking
Resclution sectional roughness temperature
{pm) profile {nm) dependency
{undercut) {nm/°C)
Ex.
©g 0.07 Good 4 2
%ﬁ; 0.07 Good 4 0.5 or less
Egid 0.07 Good 4 0.5 or less
Eg{l' 0.07 Good 4 0.5 or less
E6X2' 0.07 Good 4 0.5 or less .
Eg:?’. 0.07 Good 4 0.5 or less
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techni cal scope of the present invention. 117 CLAI M5

1. Achemcally anplified resist conposition

conpri sing one or nore kinds of am ne conpounds or

am ne oxide conmpounds (except for those having a
nitrogen atom of am ne or am ne oxide included in a
ring structure of an aromatic ring) at |east having a
carbo®¥37group and having no hydrogen atoms
Covalent|ﬁ;@%ngﬁgmtﬂhéiﬂESMﬂQgenexé@IﬂﬁﬁtspatbaSthroflles
center. 2. The chem cally amplifi esj st CqQuposi Li on

accoWﬁF%gC’}?t'c?J@le& AP 1299heEr S F% ﬁé‘cﬁ}trl?%be%es TSRS ¢ He
am ne; NN dRIghadkhe Qi(érdﬁdéO.IIQOHlda}bka\m—rmgasa;rlbed
car boxyl _group and havi ng no hydrogen atons
covaFét®{fbonded to a nitrogen atomas a basic
centepizbhps three single bonds conbined to different
carb? at0£s resp ctlv 3. The chem cally

anpl i PIEWP it ﬁ%%%l?lo according to claim1 or
2, wher ei Retshetambmeo cionpowsnd ishadi by TekdaEr BOXYETYr oup
and hay] g é]O %%%oggglgégmhec%Yr&!n%nt:!m}{pm%vtlggaa
ni t r 8geh” at om'as asic center I's an am ne conpound
haV|ngrbo&z&kgnqﬂp gndupavgmqegeﬁﬂ@eoqey THEE SVERERGLY
gene{)ghd% n(lch:oggh’ at R GlhasRBlc&ded =G rthex

wher el n aré each a linear, branched, or 4
cycl Péea¢1k9|lrg4@@waonavﬁﬁ@ b Py B4 BBAL alBI, EAPOURdS:

aryl 5ngr enp [!:R’.\Hqullﬁ t 9r & £ArdFON Hat @ﬂ‘Eseﬁm arwdrybn was
group havi 7 to 20 carbon atons, hydr o

gr oupeRAaeT fpr §hey &8{?&%\%ﬂqﬁn¥anﬁﬁra?ﬁo yﬁﬁéﬁs 25

gr OURHRAYENBR HO cbh8ud eadborn iatnowE, rasoactyioxy ahky|
grougagggi’r?gprzotthelsothereof. Results thereof are listed in

Table 20.
{0139]

115



carbon atons, or an al kylthio-alkyl group having 1 to

10 carbon atons; R1L and R2 may be bonded to each
other to forma ring structure; R3 is a hydrogen
atom a linear, branched, or cyclic al kyl group
having 1 to 20 carbon atons, an aryl group having 6
to 20 carbon atons, an aral kyl group having 7 to 20
carbon atons, a hydroxyal kyl group having 2 to 10
carbon atons, an al koxyal kyl group having 2 to 10
carbon atons, an acyl oxyal kyl group having 2 to 10

car bdaPade od, an al kyl thio-alkyl group having 1 ta 10

cewers iat ons, Eor |[aBkal|ogen |gEsup; Eand R4-ilsE&- || he&ar| EX-
brafmittedarior| ddclli Gal ke 8 havihg (7% of 21F 12
C;K@g&e@tw& QF [aarlylgne gfoup davi g 6 g0 RGo | 80
carpon ato 4. {The chem clally lanplifiedresis
conpogi-tion | agcardigng te cl aem|[l ar 2, ewhereinl the | ¢
am ne oxide | comound-thavi car boxy—grHeup—and
havigg-po hyldr pgen at gnszcojvakently bonded to al 2 2
ni-tr ogen—at gm-as—a—basie—<eenter—-Ss—pr-anpne—oxide
&6 Bgﬁﬂﬁﬁﬁviagza eazﬂgﬁyﬂ §r @ujp 8r2pf @senft 8d2by 8t Re| 8.2
tng gererab—forapta(2) 01T RENR2—R3Re 170
(2penktmleriePnl H10ahd R2lar €-dach-a iOnéar 0-br pfched?-1

or—cyctcalkyl—group tavitg 1 o 20 car bpn atpns, @an

a@yénchgrolp |hlving 6 tjo 20 [carbon atop®;%%ah aral kyl

CPERIFATEhY 116 ROt5 110 car bon bt ons|. an o Kyl %) °-°2
gég%%ﬁ%%g#%g g_:g 1%0 c%(Qon at ojrs, an acy] oxya kyl 0.05
Quencher-13 - - - 0.1 - 0.05 - 0.05 -
Quencher-14 - - - - 0.1 0.05 - -
surfactant A |[0.07]0.07|0.07|0.07|0.07|0.07{0.0770.07]0.07
Solvent A 470 470 470 | 470 | 470 | 470 | 470 | 470 | 470
Solvent B 800 800 800 | 800 | 800 | 800 800 | 800 | 80C

(0140}
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er eiGn e
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at Ryl ene
120 _one

grOHPSquless
L npr e

carl

DONF%. groouy

S, @etdver (

r oupsed est

er graoups,

of.5 or less

sul f

I dggj find

0.07

Good

4

0.5 or less

Ex. 72

0.07

Good

3

0.5 or less

[0141]

As listed in Table 20, pattern profiles without

undercut were obtained from all Examples,

together with

excellent resolutions and line edge roughness.

[0142]

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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R6 is a linear, branched, or cyclic al kyl ene group
having 1 to 20 carbon atons, or an aryl ene group
having 6 to 20 carbon atons. 6. The chem cally
anplified resist conposition according to any one of
claims 1 to 5, further conprising one or nore kinds
of am ne conpounds each represented by the follow ng
general formula (4): Rg i REC¥HMS R wherein R7, RS,

and RO are each a hydrogen atom a |inear, branched,
or cyclic alkyl group having 1 to 20 carbon atons, an
aryIXgrouﬁ\Hﬁ@@ﬁ@aél¥cF@H?%éiﬁGoﬁeﬁfaﬁB?omQﬂf¥§F§Pkyl

gr oueoﬂﬁyiggqg drie 20 GarbORi dONE, atmihydeoxyalddd or amine
group having 2 to 10 carbon_atons, a al koxyal kyl

Or oUB*RATT AP HEISLG SEAPBON" Gt OTHE S Salt AR5 DYV 25O
grouprhaMi ng & tanik@ earbenimtlmdd dn anring structure of
al kyl t hi o-al kyl group_hayin to 10 .c - ol I
fwo” B RISRHEIC A ab B TELE focPapm il iR

st r uaktii.8g Ofio aiydafogRmt Bcoms ngevAlerfiag bhededatd y nitrogen

anpl ified resi tjgpggg§gg[on according to any one of

)
clai As°T 9 %})fhrther conprising one or nore Kkinds
of am ne oxi de conpounds each represented by the

fol I gwi ng ggnexal ; £of PPl ol B)¢1 edO2ebis ROondRhilihbn RB

121 \%herei%%R%%Eé, _a%% Régaréeeagﬁ znis_hy%rnclaﬂg%;sn at oocr?é%l

| i nearcobdame et claimcyel Feeseky | gt Sy "REGH ng~ A" t €

Carbgﬁiﬁéog§mpf¥}ﬁmaﬂ a&&ﬁﬁpohﬁ&ér&bﬂ%ig@dzﬁagﬂﬁ@om carboxyl

gt orrg’rougnar?crlahavyingg;%ugyd?gégzg a?tgmos c%vca:\?trengfy %oonrge’d to
a nitrogen atom as a basic center, has three single

bonds combined to different carbon atoms, respectively.

3. The chemically amplified resist composition
according fo claim 1 or 2, wherein the amine compound
having a carboxyl group and having no hydrogen atoms
covalently bénded to a nitrogen atom as a basic center,
is an amine compound having a carboxyl group represented

by the following general formula (1):

&\N/Rz

N ®

Ryg— T Ry—C=0
N
wherein R; and R, are each a linear, branched, or
cyeclic 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 haviang 2 to
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hydr oxyal kyl group having 2 to 10 carbon atons, an

al koxyal kyl group having 2 to 10 carbon atons, an

acyl oxyal kyl group having 2 to 10 carbon atons, or an
al kyl t hi o-al kyl group having 1 to 10 carbon atons; and
two of R7, R8, and RO may be bonded to forma ring
structure or an aromatic ring. 8. The chem call

anpl 19 i ey boss pEPme o nPoSTANIER Y 24EE br & HEP the VA Ry gnEo ot

cl ai @Brord @ tbmsWNEE eid 41N&1teherheryl yoasq inbivedg 1 to 10
resist composition is a chemcally anplified positive

re3|%i‘r%hﬁ6§i“€von contai ning, as nain conponents:
(Al') a bage i) hagobaliamaen har dhyh sothdd eci florm a
al kal i, having an acidic functional group protected by
an abi®e |SH9C&UgFPoup, wherein the resin is made to be
sol uble i pr;a&«al Ihy\&ﬁ@@ehh&t@ﬂ,l ¢ [1abielae, gboampchiesd, or

el i m nat ed ) rato (@) apgin
conp ralﬁ %r‘&‘i?gké cl%i?pgu% 50havgjcgn aatc?ar% QL Fryl
gr ougr auidl Hfaa:\un@g6noo hgl(drcwgmmnata(onms cmadneariﬂﬂyy lgéinded

to ahé‘x'ul 19 %8”‘ 22péh aﬁ%m% CS”B?&roQ?aﬂcﬁa%’r%up having
conpohents eni ca ied Tesi

conpdstd i1on caaboor dtomgs & carar&)lk@ﬁéaéf(%l @F P hawgny 2 to

wher g4 n. 1 he %QSHEC&A yaﬁﬁwyfau%@lfs%béﬁ ICOMRRS bt k8N1o
is a chemicall'y anpli negative fesist composition
cont ek ¥iqry,atess, nahna teydioients kv AZy odp e %edi fo 10

whi Cpafﬁoéoqlt%m e bp 2l kaldgandrolg? which is nmade
insofuble in alkali with the aid of an _acid.c

and/ or, aReohbithadtinGAof PEABERRS 1 &5 ﬁyc\}mlfhagkﬁeney group

cr Osﬁédrm@ ng ta0e0t cawbbeathags besShA hBys@lallyreupi having
aIkaI| and is nade insoluble in alkali via reaction
wi t hetHR & s&SPPRKPhE™agent with the aid of an acid

4. The chemically amplified resist composition
according to claim 1 or 2, wherein the amine oxide
compound having a carboxyl group and having no*hydrogen
atoms covalently bonded to a nitrogen atom as a basic
center, is an amine oxide compound having a carboxyl

group represented by the following general formula (2):

O

T

RI_N—R2

AN
| S p—C=0 (@

=R

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
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catalyst; (B) an acid generator; and (C) the am ne
conpound or am ne oxi de conpound, having a carboxyl
group and having no hydrogen atonms coval ently bonded
to a nitrogen atomas a basic center as a basic
conponent. 10. A resist patterning process conprising,

at

| east, a steps of: coating the resist conpositiqgn
of aRdyton&l gfarkgngjafrems ., t an 9algm

%53 KBl OBEQER Mipving 2 to

substpatge,pandyhgal i 0g aki14dihenelycebi Rinaie Aro 10
excessi ve sol vent conponent remaining In the coatﬁdto 10

fi | mearbonbt eis a redhse kY hicatdudt PRG Patert?
e??o%gggopy?@bgy;gh eneggi radi ati on; and conducti ng,
after a post-exposure baking treatnen required
devel oprerit: B?daRﬁéW@18ﬁeP9gﬁﬁﬁ R ﬁ?ﬁ%e?ﬁﬁﬁﬁ %?d%ﬁ?%a
COMphiigynger@dtd@ast, a steps of: coating the resist

~conposi tion of f | ai 1
bl anks foﬁ%egsm??%y rg%%ﬁnﬁtﬁwflggllnéé%'gﬁﬁ%b?hgdpagg

npound

condugting, aBtfErgubeatvingal nent20 gatrbennatexposuy @ryl

b

by 2gikdl SoerAY ¢ ad aul en Ll ongha RACLATRE: oup

y "hi'gh "ener gy beam conductl ng,

af t ehaaihgal to edt memboasatenui rediydrgevel sphemtousy gving
deveboggr 123

10 &Frbon atoms, an alkoxyalkyl group having 2 to
10 carbon atoms, an acyloxyalkyl group having 2 to 10
carbon atoms, an alkylthio-alkyl group having 1 to 10
carbon atoms, or a halogen group; and

R; is a linear, branched, or cyclic alkylene group
having 0 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

5. The chemically amplified resist composition
according to claim 1 or 2, wherein the amine compound
having a carboxyl group and having no hydrogen atoms
covalently bonded to a nitrogen atom as a basic center,
is an amine compound having carboxyl group represented

by the following general formula (3):

D .

R¢—C=0
OH
wherein Ry is a linear or branched substitutable
alkylene group having 2 to 20 carbon atoms, wherein the

alkylene group may include, between its carbon atoms,

120



one or more carbonyl groups, ether groups, ester groups,
or sulfides; and

R¢ is a linear, branched, or cyclic alkylene group
having 1 to 20 carbon atoms, or an arylene group having

6 to 20 carbon atoms.

6. The chemically amplified resist composition
according to any one of claims 1 to 5, further
comprising one or more kinds of amine compounds each

represented by the following general formula (4):
Rg N Ry

€
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
alkoxyzalkyl 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 Rs, Rg, and Ry may be bonded to form a ring

structure or an aromatic ring.

7. The chemically amplified resist composition
according to any one of claims 1 to 5, further
comprising one or more kinds of amine oxide compounds

each represented by the following general formula (5}:

o

T

N—=R; (5

Rg

Rg
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wherein Ry, Rg, and Rs 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, Rs, and Ry may be bonded to form a ring

structure or an aromatic ring.

8. The chemically amplified resist composition
"according to any one of claims 1 to 7, wherein the
chemically amplified resist composition is a chemically
amplified positive resist composition containing, as
main components:

(A1) 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} 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.

9. The chemically amplified resist composition
according to any one of claims 1 to 7, wherein the
chemically amplified resist composition is a chemically
amplified negative resist composition containing, as
main components:

(A2) a base resin, which is soluble in alkali and
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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;

(B) an acid generator; and

(C) 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.

10. A resist patterning process comprising, at least,
a steps of:

coating the resist composition of any one of
claims 1 to 9 onto a processing substrate, and heating
it to thereby eliminate an excessive solvent component
remaining in the coated film, to obtain a resist film;

conducting pattern exposure by a high energy
radiation; and

conducting, after a post-exposure baking treatment

as required, development by a developer.

i1. A patterning process comprising, at least, a steps
of:
' coating the resist composition of any one of
claims 1 to 9 onto a mask blanks formed with a chromium
compound film;

conducting, after a heat treatment, pattern
exposure by & high energy radiation through a photomask,
or pattern exposure by high energy beam; |

conducting, after a heat treatment as required,

. development by a developer.
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