DESCRI PTI ON PHOTQACI D GENERATOR, METHOD FOR MANUFACTURI NG THE SAME, AND
RESI ST COVPCSI TI ON COVPRI SI NG THE SAME 5Technical Field The present
invention relates to a photoacid generator, a method for manufacturing the
sanme, and a resist conmposition containing the sane. Mrre particularly, the
present invention relates to a photoacid generator capable of producing, at
the time of exposure, an acid which has a low diffusion rate, has a short
di ffusion di stance, and exhibits an_ }Qﬁappropriate of degree of acidity so
that the line width roughness (MR) characteristics can be inproved, and
elution of which in a solvent such as pure water that is used in the
process can be controlled, and tﬁ;scgﬁgﬂgﬂkfor manuf acturi ng the photoacid
generator, and a resist conposit ErCESnt IS ing the photoacid generator.
15Backgpauady Artn s riiRe generat i sl SSi th usi ng
phot ol LT HeASH haErroRe MO HaR M B e PR A Bt SRS CRDr 'R her
resol ul RpRISAPBMILSRIBREMIGISIeS T ACERe. chem cally ampiified type
resi sts have been developed. Such chenically anplified resist conpositions
contai n photoacid generators. 20The photoacid generator in a chemcally
anplified resist conposition is an inportant el enent which inparts
excel |l ent properties to the chempgahly @apl ified resist in ternms of
resolution, LWR sensitivity and the I't1ke, together with the resist

conposi ti on.Theh@eRhomeentfinUdiats 198 phafohOHSeAYROS aOheBBO QAR (ARREAL O S
are underway, so as to prepare chemcally anplified resist conpositions
havi ng @&ppaop; wat & rgyiapenipoeiion 2bRantihe Headhhie, 1Moes gatienBAYNGS ekt are
used as photoacid generators in order to - 2 - inprove the diffusion rate
of aci dinv¢mansphtesrion gotddal béneetondapalilc af riatgodt thbeinly OP&phies, t hat
exhibit characteristics such as excellent resolution, LWR and sensitivity,
have be#nagdbylech das tdow diffiugen exteehds ofshordiffiustat ilionecandexxhiyitsmant s on
the cation npie%y. However, the study for inproving the properties of

chémi calrryonasgs dffdeatberoé atidits so b thertoeivfigihnguglinessahiVoR) choietaristés ¢ane

phot oaci d generators is still insufficient at the current |evel.

Based o BXpersdhent alutipa of pajsdrini heclvenitsuehes anicowaienitesttyis caer x dret
greater influence thaq t he cation npiety on the physical and chem cal

pr oper tRBESHATLRE CQivetlshiand e ¢ nisthrdolve Miepwagging theyphotoagish gengiiatbrs dnd
properties. of the. resist.conposition, new 10 inventions related to the
ani on ?@?&”%HWBﬁB?SBW?HmﬁgR@P Pi9rdd BERAEAPcent |y been achi eved.
Furthernore, there is an increasing demand for a photoacid generator which
can regul ate penetrability while decreasing the diffusion rate of acid.
In.addition, recently the |light source r. chemcally anplified resists
reé%ires even shorter mavelengtﬁ%“#ﬁanéﬁgconventionally used regi on of

g-line or i-Ad Mg ;ARdubS, microprocessing methods using photolithography change,
there have been demands for photoresists of higher resolution, and in response to these
demands, chemically amplified type resists have been developed. Such chemically
amplified resist compositions contain photoacid generators.

20 The photoacid generator in a chemically amplified resist composition is an
important element which imparts excellent properties to the chemically amplified resist in
terms of resolution, LWR, sensitivity and the like, together with the resist composition.
Therefore, studies on various types of photoacid generators are underway, so as to prepare
chemically amplified resist compositions having appropriate properties.

25 Particularly, those compounds that are used as photoacid generators in order to



15 investigations are being conducted on |ithography using far-ultraviol et
radi ation, KrF excinmer laser light, ArF excinmer |aser |ight, extrene .
ultraviolet (EW) radiation, X-rays and el ectron beans. Particularly, since
the exposure process is carried out using pure water in an inmersion ArF
process, the photoresist conposition used in such an i mersion ArF process
is required to have a feature that the photoacid generator contained 20 in
the photoresist conposition or the acjd generated fromthis photoacid
generator is not eluted out into pure water. Disclosure of the Invention

An object of the present invention isto provide a phot oaci d generator
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5 by modifying the anion moiety of ihe photoacid generators is still insufficient at the
current level,
Based on experimental data reporting that the anion moiety can exert greater
influence than the cation moicty on the physical and chemical properties which
substantially improve the fluidity of acid and the properties of the resist composition, new
10 inventions related to the anion moiety of photoacid generators have recently been
achieved. Furthermore, there is an increasing demand for a photoacid generator which can
regulate penetrability while decreasing the diffusion rate of acid.
In addition, recently the light source for chemically amplified resists requires even
shorter wavelengths than the conventionally used region of g-line or i-line, and thus
15 investigations are being conducted on lithography using far-ultraviolet radiation, KiF
excimer laser light, ArF excimer laser light, extreme ultraviolet (EUV) radiation, X-rays
and clectron beams. Particularly, since the exposure process is carried out using pure
water in an immersion ArF process, the photoresist composition used in such an
immersion Arl’ process is required to have a feature that the photoacid generator contained
20 in the photoresist composition or the acid generated from this photoacid generator is not

cluted out into pure water.

Disclosure of the Invention
An object of the present invention is to provide a photoacid generator capable of

25  producing, at the time of exposure, an acid which has a low diffusion rate, has a short



In the formula 1, Y represents any one selected fromthe group consisting
of a 10 cycl oal kyl group having 3 to 30 carbon atons, and a cycl oal kenyl
group having 3 to 30 carbon atons; QL and Q@ each independently represent a
hal ogen atom X represents any one selected fromthe group consisting of an
al kanediyl, an alkenediyl, NR, S, 0, CO and conbi nations thereof; R
represents any one selected fromthe group consisting of a hydrogen atom
and an al kyl group; n represents an_ ipnteger fromO to 5; and A'. represents
15an organi ¢ counterion. Accordi ng to anot her enbodi ment of the

pr esent invention there is provided a nethod for manufacturing a photoacid
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presence 0 asi c cata a conpound represented by the

fol I owing fopmiha té];ad?{?‘q fhe B Géidéslﬁgeip(gbﬁﬁﬁbc{c@g&ih%%o C?Hem?o%gﬂlqu t%{' tt e

represented by the oW ng ornu a represen t he

-4- o ol heWGnJRliNM! Bere it %1@v1§é{p§tdhbib%b19@e¥1§%ﬁ)}i' 9;{1 seaid !%hgi e@ﬂggfﬂﬁa' g'

compound represented by the follow ng formu ornu
--R6 0 @mbfaHernmula 6] 9 91 H2 H2 M- C --OH 002 [Fornmul a 7]

[Formula 1]
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In the formula 1, Y represents any one selected from the group consisting of a
10 cycloalkyl group having 3 to 30 carbon atoms, and a cycloalkenyl group having 3 to 30
carbon atoms; Q; and Q; each independently represent a halogen atom; X represents any
one selected from the group consisting of an alkanediyl, an alkenediyl, NR', S, O, CO and
combinations thereof; R' represents any one selected from the group consisting of a
hydrogen atom and an alkyl group; n represents an integer from 0 to 5; and A” represents

15 an organic counterion.
According to another embodiment of the present invention, there is provided a
method for manufacturing a photoacid generator, which includes a first step of dissolving
a compound represented by the following formula 8 in a solvent, and reacting the solution
with a reducing agent to obtain a compound represenied by the following formula 6; a
20 second step of reacting a compound represented by the following formula 7 with the
compound represented by the following formula 6 in the presence of a basic catalyst to
obtain a compound represented by the following formula 4; and a third step of subjecting

the compound represented by the following formula 4 and a compound represented by the



[ Formul a 4] [Formula 5] A+Z- [Formula 1] 9 91 H2 H2 A+ -0-S -C C CO0 8
62 - 5 - represents any one selected fromthe group consisting of a

cycl oal kyl group having 3 to 30 carbon atons, and a cycl oal kenyl group
having 3 to 30 carbon atons; X represents any one selected fromthe group
consi sting of an al kanediyl, an al kenediyl, NW S. 0, CO and conbi nati ons
thereof; R represents a hydrogen atom and an al kyl group; n represents an

-4 -

following formula 5 to a substitution reaction, and thereby obtaining a compound
represented by the following formula 1.
{Formula 8]
O Q1 H, (R
M+ O— 8 C C —C
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5 [Formula 6]
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[Formula 7]
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A+Z-
[Formula 1]
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15 In the formula 1, formula 4, formula 5, formula 6, formula 7 and formula 8, R,

represents an alkyl group, Q), Q2 and Qs each independently represent a halogen atom; Y



5 integer fromO to 5; and A represents an organic counterion. Mrepresents
any one selected fromthe group consisting of Li', Nal. and le; and Z1
represents any one selected fromthe group consisting of (OSQ2CF3) -,
(OSRCAFIT, (OSRCB8FOY, (N(CF3)2Y, (N(C2175)2/, (N(C4F9)2y, (C(CFO3)-,
(C(C21503/, (C(C4119)3), F, A, Br-, 1-, BF4, AsF6- and PFG According to
anot her enbodi nent of the present invention, there is provided a
10chem cal ly anplified resist conpogigign cont ai ni ng the photoacid
generator descri bed above. Hereinafter, the present invention will be
described in nore detail. The definitions of the terns used in the present
specification are as iol Unl ess arLicuLarl% ﬁtﬂted ot herwi se_herein,
CI¢ (é(;]@;
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al kene, and can be represent y general fornu Unl ess

parti culcdiched BéatRdoRuPLbMISRNATIET Na'tha ehhd UOFRRIkYL 28) BMPsIRARYS an
al kyl group in which a part of the hydrogen atons or all of the hydrogen

at oms  afrem2hs wasity ddikRAnyvot (Db aen) nesoanNe,)yt kel uaiephKoxycgr.Qup means
an al koxy group in which - 6 - a part of the hydrogen atons or all of the
hydr ogefN(@iFos (afE; substd:F o e @ity it @or Bine, BE,, AsE, and PF,.
According to another embodiment of the present invention, there is provided a
10 chemically amplified resist composition containing the photoacid generator described
above.
Hereinafter, the present invention will be described in more detail.
The definitions of the terms used in the present specification are as follows.
Unless particularly stated otherwise herein, the halogen atom means any one
15  selected from the group consisting of fluorine, chlorine, bromine and iodine.
Unless particularly stated otherwise herein, the alkyl group includes a primary
alkyl group, a secondary alkyl group, and a tertiary alkyl group.
Unless particularly stated otherwise herein, the alkanediyl is a divalent atomic
group obtained by detaching two hydrogen atoms from an alkane, and can be represented
20 by general formula: -C,Hy,-. Furthermore, the alkenediyl is a divalent atomic group
obtained by detaching two hydrogen atoms from an alkene, and can be represented by
general formula: -CH,-.
Unless particularly stated otherwise herein, the perfluoroalkyl group means an
alkyl group in which a part of the hydrogen atoms or all of the hydrogen atoms are

25 substituted with fluorine, and the perfluoroalkoxy group means an alkoxy group in which



Unl ess particularly stated otherw se herein, all of the conpounds and
substituents nmay be substituted or unsubstituted. Here, being substituted
nmeans that a hydrogen atom has been replaced with any one selected fromthe
group consisting of a halogen atom a 5 hydroxyl group, a carboxyl group, a
cyano group, a nitro group, an amno group, a thio group, a nmethylthio
group, an al koxy group, a nitrile group, an al dehyde group, an epoxy group,
an ether group, an ester group, a cgrgopyl group, an acetal group, a ketone
group, an al kyl group, a perfluoroal kyl group, a cycloal kyl group, a

het er ocycl oal kyl group, an allyl group, a benzyl group, an aryl group, a
het er oar

| greu derivatives, thereof, and 10combinations. thereof.
Unl ess ‘f)é?ltt ggﬁ'le%yflv)gé?ﬁ o8y Oéthé’?ﬁ]@’é{dﬁ)@f‘%FW,"’%‘H%S‘&SBW%? W%BE?’E)“’“' maa][ls t hat
a carbon at P J ed wWth one to three heteroatons se|lected from
t he group cgtgigiicgst %\lgg‘g%ﬁ%&ggd odich e %f’lcﬂ}ild@sel s ComRp! I%‘}dsgflgsﬁ@bcn&t her wi se
her ei n, yi ns..a hi.near. ar - hed.al kyl ,group having 1
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atons; the allyl group neans an allyl ggo p having %&to ar bon atﬁﬂs,
the sl Kpedto @/ QusTRAASHAN] BEKBXY cILRUBRAV] AffrolebBp, 10 GAHBAR Mhio L Ne
perfluo?%g?ﬁgﬁ°gﬁgﬁp négﬁs%a %erfgdorggliyl gﬁéﬁpaﬁaV|ngn?q%gﬂ% cgrbpn
at oms;  gidep pefelhiyRhRadOxX anGlQHp JBaNS rdridOgRApS Am&agﬁldlé%mp%@e&@aw ng |
to 10 carbon atons; the hydroxyal kyl group neans a hydroxXyal kyl group
havi ng drotyp, dh0cthar rop,ainas¥®y gtdig, 8 ¥edhoay kitburauRIAEaRSp2a RMEAO@KY) group
having 3 to 32 carbon atons; the heterocycl oal kyl group nmeans a _
heterocgcwhaﬂQphpgmpa@hhamﬂ@@gﬁn@pa3gdoﬁkpb@nappmﬁewﬁh§damyylQﬁ@ypmhaV|ng
an aryl group having 6 to 30 carbon atoms; and the heteroaryl group neans a
het er oaglil goewpup beaviyhgro2pt an 86 gardpon IREabayb group, derivatifss thesdfhexlei n, Me

is an abbreviation of a nmethyl group. The photoacid generat or
acdér di ¢rgniieatims dibedi ment of the present invention is represented by the
following fornmula I; HFOHﬂHa ) .

Unless particularly stated otherwise herein, the prefix "hetero™ means that a carbon

atom is substituted with one to three heteroatoms selected from the group consisting of N,
O,Sand P
Unless particularly stated otherwise herein, the alkyl group means a lincar or
15 branched alkyl group having 1 to 10 carbon atoms; the alkanediyl means an alkanediyl
having T to 10 carbon atoms; the alkenediyl means an alkenediyl having 2 to 10 carbon
atoms; the allyl group means an allyl group having 2 to 10 carbon atoms; the alkoxy group
means an alkoxy group having 1 to 10 carbon atoms; the perfluoroalkyl group means a
perfluoroalkyl group having 1 to 10 carbon atoms; the perfluoroalkoxy group means a
20 perfluoroalkoxy group having 1 to 10 carbon atoms; the hydroxyalkyl group means a
hydroxyalkyl group having 1 to 10 carbon atoms; the cycloalkyl group means a cycloalkyl
group having 3 to 32 carbon atoms; the heterocycloalkyl group means a heterocycloalkyl
group having 2 to 32 carbon atoms; the aryl group having an aryl group having 6 to 30
carbon atoms; and the heteroaryl group means a heteroaryl group having 2 to 30 carbon

25 atoms.



In the above fornmula I, QL and 2 each independently represent a hal ogen
atom and preferably a fluorine atom nis an integer fromO to 5, and
preferably an integer fromO to 2. X represents any one sel ected
fromthe group consisting of an al kanediyl, an 10al kenediyl, NR, S, 0, CO
and conbi nations thereof, and R represents any one selected fromthe group
consi sting of a hydrogen atom and an al kyl group. X may represent any
one selected fromthe group consisting of -0-, -00.12-, - OCH(Cl)-, -CO,
- COCH2-, - COCH2012-, - CH2012-, -CH2-0-, - CH2-0-CH2-, -
CH2CH2- 0- -Cl12-0- CH2C112- _ CH2CF12-0- Cl12-, _ 012CH2CE12- 0-,-CH2-0- 1

. 50- 120- 1201 42012- 0- CHD 2.0-012-, - CH(CH3
_ ¢( CH3) 2C1- 1- 5i‘56d%ﬁk&§§%ff‘*‘%y@iaéﬁﬁéﬁ§)@ Y1 E64P00- 13) (C(C?ZS)(OCHS)
N T e N

-0 2C11RCH 1§ (gj 4Rroll % g{—? C(C1120 12)-, -CH2Q0-, - CH2CH2QO-,
- OH( CHB) BrB 8D~ }-'CH(OTQH& %ﬂ (CH3)-, -CH(F)-. -CH(Br)-, - 20
-CH=CHCO . - In the above fornula I, Y represents any one sel ected from

the group consisting of a eyel oal kyl group having 3 to 30 carbon atons, and
a cycl oal kenyP gkeup,haying 3 to 30 -- carbon atomns. Y may
represemt+ é)‘-l’y‘S@ﬂé‘,—SeﬁeCI e«b~f-Feup consi sting of an adamantyl group,
a nar bonyl gréup@ a polycyclic cl oat’kyl group including a norbornyl group
havﬁng 10 to 30 c&rbon atons, a nonocyclic cycloal kyl group having 3 to 14
carbon atons, a bicyclic SCycIoaIkyI group having 8 to 20 carbon atons, a
tricyclic C)lnltlmahlb«ylc igmoulp th&yiand QDedoh iB0cpeadddn reprostht adabedn el acyclic
cycl oal kyl grou F having 10 to 30 carbon atons.
and preferably a fluorine atom.

1 1s an integer from 0 to 5, and preferably an integer from 0 to 2.

X represents any one selected from the group consisting of an alkanediyl, an

10 alkenediyl, NR', S, O, CO and combinations thereof, and R' represents any one selected
from the group consisting of a hydrogen atom and an alkyl group.

X may represent any one selected from the group consisting of -O-, -OCHa-, -
OCH(Cl)-, -CO-, -COCHy-, -COCH2CHy-, -CH,-, -CHyCHy-, -CHy-O-, -CHyp-O-CHo-, -
CHoCH-O-,  -CHp-O-CHyCHy-,  -CH,CHp-0-CHa-,  -CHaCHoCHp-O-,  -CHa-O-

15 CHyCHoCHy-, -CHyCHp-0-CHyCH;-, -CHLCHCH-O-CHap-, -CH(CH3)-, -C(CH;),CH,-,
-CH(CH3)CH,-, -CH(CH,CHs)-, -CH(OCH;)-, -C(CF3}(OCH;z)-, -CHy-S-, -CH-S-CH,-, -
CHCHy-S-, -CH,-8-CHyCHy-, ~CH3CH,-S-CHa-, ~CHyCHRCHy-S-, -CHy-S-CHCHLCH,-,
~CHyCH2-8-CHaCHy~, -CHRCHCH3-S-CHy-, -CH(CH)CH-, -C(CH,CH,)-, -CH,CO-, -
CH,CHCO-, -CH(CH3)CH,CO-, -CH(OH)-, -C(OH)(CHs)-, -CH(F)-, -CH(Br)-, -

20 CH(Br)CH(Br)-, -CH=CH-, -CH,CH=CH-, -CH=CHCH;-, -CH=CH-0-, -CH=CH-S- and
-CH=CHCO-,

In the above formula [, Y represents any one selected from the group consisting of

a cycloalkyl group having 3 to 30 carbon atoms, and a cycloalkenyl group having 3 to 30



One to five hydrogen atons anong the hydrogen atoms of Y nay be substituted
with any one selected fromthe group consisting of an alkyl group having 1
to 6 carbon atons, an al koxy group having 1 to 6 carbon atons, a
perfluoroal kyl group having 1 to 4 10 carbon atoms, a perfluoroal koxy
group having 1 to 4 carbon atoms, a hydroxyal kyl group having 1 to 6 carbon
atons, a hal ogen atom a hydroxyl group, a cyano group, a nitro group, an
am no group, a thio group, a nethyl;héomgroup, a met hoxy group, OR, COW
and COOR . R represents any one seleCted fromthe group consisting of an
al kyl group and an aryl group. 15Preferably, Y may represent any one
selecteg,%BQn@the group consisting of the following formilas 1-a to 1-1.

o -beHFFornula 1-b] sss", z 2ARti) b ) 20 [Fornula 1-c] -9--

[ For mul & _ (
[Formul a | 'YdlnaL E%pr):s%nt any one selected from the group consisting of an adamantyl group,
anorbornyl group, a polyeyelic cycloalkyl group including a norbornyl group having 10 to

30 carbon atoms, a monocyclic cycloalkyl group having 3 to 14 carbon atoms, a bicyclic

[§73

cycloalkyl group having 8 to 20 carbon atoms, a tricyclic cycloalkyl group having 10 to 30
carbon atoms, and a tetracyclic cycloalkyl group having 10 to 30 carbon atoms.

One to five hydrogen atoms among the hydrogen atoms of Y may be substituted
with any one selected from the group consisting of an alkyl group having | to 6 carbon
atoms, an alkoxy group having 1 to 6 carbon atoms, a perfluoroalkyl group having 1 to 4
10 carbon atoms, a perfluoroalkoxy group having 1 to 4 carbon atoms, a hydroxyalkyl group

having 1 to 6 carbon atoms, a halogen atom, a hydroxy! group, a cyano group, a niiro

group, an amino group, a thio group, a methylthio group, a methoxy group, OR', COR' and

COOR'. R'represents any one selected from the group consisting of an alkyl group and an

aryl group.

15 Preferably, Y may represent any one selected from the group consisting of the
following formulas 1-a to 1-1.
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[Formula 1-i] In the formulas 1-a to 1-i, R11 and 1212 may each
i ndependently represent a 5 hydrogen atom an al kyl group, an al koxy
group, a perfluoroal kyl group, a perfluoroal koxy group, a hal ogen atom a
hydr oxyl group, a carboxyl group, a cyano group, a nitro group, an an no
group, a thio group, a nethylthio group, a nethoxy group, OR, COR, and
COOR . Wrepresents any one selected fromthe group consisting of an al kyl
group and an aryl group. 10Anong tﬂel%ugscripts shown above, a, ¢ and d
each independently represent an integer fromO to 9; b represents an
integer fromO to 11; e represents an integer fromO to 15; f represents an
integer fromO to 7; and 0 < c+d < 17, while 0 < c+f < 15. Preferably,
inthe formulas 1-a, 1-b, 1-d and 1-g, Rl | nay represent any one sel ected
fromthe._g ompﬂgon i sting of a hydrogen atom an al kyl group having 1 to 6
15 carboﬁ\at @k:oxy group having 1 to 6 carbon atons, a
perfl uoroal kyl igroup having 1 to 4 carbon atons, a peffl uoroal koxy group
having 1 t C on ons, a hydroxyal kyl group having 1 to 6 carbon
atons, a hal ogen atom a hydroxyl group, a cyano group, a nitro group, an
am no group, a thio group, a methylthio group and a net hoxy group.
Fur t her nor e,|pbfndiRe.iff ormulas 1-c, 1-e, 1-f, 1-h and I-1, Rj and R12 may
each independently represent any one selected fromthe group consisting of
a hydrogen atom an al kyl group having 1 to 6 carbon atons, an al koxy group
having 1 to 6 ¢ rgon atons, a peffluoroal kyl group having 1 to 4 carbon
at ons, a.per al koxy group having 1 to 4 carbon atons, a hydroxyal kyl
group hawn Rgarjbon atons, a halogen atom a 5 hydroxyl group, a
cyano group, ro group, an amno group, a thio group, a nethylthio
group, a nethoxy group/and conbi nati ons thereof. Preferably, the
noi ety represented by the followng fornula 3, which is an anion noi ety of
t he conpound represented by the formula 1 shown above, may represent any
one sel ect ednfthentrhelagrioupocbhsRst pml Rof mdyecdadl Irowpaglefity megrasendai t o
1-xx. 10[For nula 3] 0 9 91 H2 H2 -0 -- -0 -0 0 8 62

5 hydrogen atom, "an alkyl group, an alkoxy group, a perfluorcalkyl group, a

perfluoroalkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a cyano
group, a nitro group, an amino group, a thio group, a methylthio group, a methoxy group,
OR', COR', and COOR'". R’ represents any one sclected from the group consisting of an
alkyl group and an aryl group.
10 Among the subscripts shown above, a, ¢ and d each independently represent an
integer from 0 to 9; b represents an integer from 0 to 11; e represents an integer from 0 to
15; frepresents an integer from 0 to 7; and 0 < ¢+d < 17, while 0 < ¢+ < 185,
Preferably, in the formulas l-a, 1-b, 1-d and l-g, R|; may represent any one
selected from the group consisting of a hydrogen atom, an alkyl group having 1 to 6
15  carbon atoms, an alkoxy group having 1 to 6 carbon atoms, a perfluoroalkyl group having
1 to 4 carbon atoms, a perfluoroalkoxy group having 1 to 4 carbon atoms, a hydroxyalky!
group having 1 to 6 carbon atoms, a halogen atom, a hydroxyl group, a cyano group, a
nitro group, an amino group, a thio group, a methylthio group and a methoxy group.

Furthermore, in the formulas I-¢, 1-e, 1-f, 1-h and I-I, Ry; and R;2 may each



[Formulas 1-i to 1-xx] [1-i][1-1] [1-iv] - 12 - [ 1-xi J[1-xii

independently represent any one selected from the group consisting of a hydrogen atom,

an alkyl group having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms, a

perfluoroalkyl group having 1 to 4 carbon atoms, a perfluoroalkoxy group having 1 to 4

carbon atoms, a hydroxyalkyl group having 1 to 6 carbon atoms, a halogen atom, a

5  hydroxyl group, a cyano group, a nitro group, an amino group, a thio group, a methylthio
group, a methoxy group and combinations thereof,

Preferably, the moiety represented by the following formula 3, which is an anion

moiety of the compound represented by the formula 1 shown above, may represent any

one selected from the group consisting of the following formulas 1-i to 1-xx.

10 [Formula 3]
T U H Hy
0—8—C—C —C ~0—{X}-
O Qi
[Formulas 1-i to 1-xx]|
0 Ez gz Q (F:z gz O 552 gz
0% ‘OO S07 Y \O’O -07S Ty ‘O/C
H, Hy Fy
[ 1] [ 4 ] i)

J



[1-xiii J[1-xiv J[1-xv ] OF2H - 0- - \CCO H2 5[ 1-xix ][ 1-xx ]
The phot oaci d generator descri bed above that is obtained by introducing an
alicyclic ring into a conpound represented by the above forrmula 3, which is
an anion noiety of the conpound represented by the fornmula 1, can provide a
phot oaci d generator capable of regulating the diffusion rate of acid and
exhi biting characteristics such as high 1lOperneability when a |ight source

such as Arf is used. - 13 - In the H romula |, A+ represents an organic
count eri on. Specifically, the noiety represented by the foll ow ng
formula 2, which is a cation noiety of the conmpound represented by the
formula I, nay represent any one selected fromthe group consisting of the
fol |l owi ng fq)r?,ulc@s 2a and 2b. 0 Ez gz Q ;éz gz )
_OJS\\ \C/ \O’t -O/S\\ \c/ \O/ _O—S\\ \C/ \O
O H, O H, O H,
[ 1-vii ] [ 1-viii ] {1-ix ]
Fo H
O Fy Hs i 02 C2 O Fy Hy e
\é C ‘O’S\ \C/ \O \é C\ /G\
_o.— “ \C/ O H2 "O,"
H, H,
[1x] [1xi] [ 1-xii ]
q F H2 O O E H 0] F2 Hz
.5-Cc O’ N 2 Fe O,o Lt c /O/\OH
07 a Q —O/E;’\ Yol e %/ -0™% ¢ O
2 Hz 2
[ 1-xiii ] [ 1-xiv ] [1xv]
O Fp Hy O Fp H [ o F, H
25-C._C. N s o O s-C G OH
-07% o O~ ek >, \C/ \O”’ 079 \C/ \O//K
O Ha o Mo Q Ho %/
[ 1-xvi] [ 1-xvif | [ 1-xviii }
OH
Qe Q&
- O"‘S\\ \C/ \O/ - O’S\\ \C/ \O/
Hz 1 HZ
OH
5 [ 1-xix ] [ 1-xx]

The photoacid generator described above that is obtained by introducing an
alicyclic ring into a compound represented by the above formula 3, which is an anion
moiety of the compound represented by the formula 1, can provide a photoacid generator
capable of regulating the diffusion rate of acid and exhibiting characteristics such as high

10 permeability when a light source such as ArF is used.



[ Formul a 21 A+ [Formul a 2al [ Formul a 2bl 10 In the above fornulas
2a and 2b, Rl and R2 each independently represent any one selected fromthe
group consisting of a hydrogen atom an al kyl group, an ally' group, a

per fluoroal kyl group, an aryl group and conbi nati ons thereof, and RI and R2
may be bonded to each other to forma saturated or unsaturated hydrocarbon
ring having 3 to 30 15carbon atons. R4 represents any one sel ected
fromthe group consisting of a hal og atom an al kyl group, an al koxy
group, an aryl group, a thioal koxy group, an - 14 - al koxycarbonyl net hoxy
group, a thiophenoxy group, and conbi nati ons thereof. R3 and R5 each

i ndependent | res any one selected fromthe group consisting of a
hydr ogen at oﬁ]u Ii]é 0131”%/[ %Wﬁ*"‘”&“’rf‘ljaqlfv?]’c GrEYBIona perfl uoroal kyl Group, an

aryl group, §;Qe%1[§fc?1 y,' Ha til{OCIJC 3% 1cp1c,su}8,d by the following formula 2, which is a cation
moiety of the compound represented by the formula 1, may represent any one selected
from the group consisting of the following formulas 2a and 2b.
5 [Formula 2]
At
|Formula 2a]

R
RQ_S +

R
RZ_S +
R
R~
A
R3
Fyq

10

In the above formulas 2a and 2b, Ry and R; each independently represent any one
selected from the group consisting of a hydrogen atom, an alkyl group, an allyl group, a
perfluoroalkyl group, an aryl group and combinations thereof, and R; and R, may be
bonded to each other to form a saturated or unsaturated hydrocarbon ring having 3 to 30

15  carbon atoms.
R4 represents any one selected from the group consisting of a halogen atom, an

alkyl group, an alkoxy group, an aryl group, a thioalkoxy group, an



5In the fornul as 2a and 2b, exanples of the al kyl group include a nethyl
group, an ethyl group, a propyl group, an isopropyl group, an n-butyl
group, a pentyl group, a hexyl group, and an octyl group, and exanpl es of
t he al koxy group include a nmethoxy group, an ethoxy group, a propoxy group,
a butoxy group, a hexyloxy group, and an octyl oxy group. Furthernore, the
noi ety represented by the fornmula 2, which is the cation noiety 100f the
conpound represented by the fornula 1,, may represent any one selected from
the group consisting of the following fornulas 2-i to 2-xx. [Formulas 2-i
to 2-xx] The noi ety represented by the formula 2, which is the
may represent

' Sro TS SRR S STEIE B0 HBLBRdr h 2 S2
g? ; gg?;g‘é:’]t S%g%lylibcr%ﬁmc Lg& ﬁ%gtnyl g)m Q{)]t an&rogl(] f)d%('tug ﬁgjtn tl bégvgx}f) L?{islsﬁg}mgoggn b,
atom  agy ahkube G QYR a Bk Slp HOHRA ofuBeL Eél%ﬂ[)l%%lklw !;1 o8h OPary PR, yl group
and combinations thereof.
5 In the formulas 2a and 2b, examples of the alkyl group include a methyl group, an
ethyl group, a propyl group, an isopropyl group, an n-butyl group, a pentyl group, a hexyl
group, and an octyl group, and examples of the alkoxy group include a methoxy group, an
ethoxy group, a propoxy group, a butoxy group, a hexyloxy group, and an octyloxy group.
Furthermore, the moiety represented by the formula 2, which is the cation moiety
10 of the compound represented by the formula 1, may represent any one selected from the
group consisting of the following formulas 2-i to 2-xx.

[Formulas 2-i to 2-xx]

Y AY
; L L
EEE

00 o

[2-v] [ 2-vi] [ 2-vii ] [ 2-viii ]



and conbi nations thereof. R2 and R3 each independently represent any
one selected fromthe group consisting of a hydrogen atom an al kyl group,
an allyl group, a perfluoroal kyl group, an aryl group, and conbi nations
thereof. 1 OR4 represents any one selected fromthe group consisting of a
hal ogen atom an al kyl group, an al koxy group, an aryl group, a thioal koxy
group, an al koxycar bonyl net hoxy group, a thiophenoxy group, and

conbi nati ons t her eof In the Lo&guLas 3a and 3b, exanples of the al ky
group include a nethyl group, an ethyl group, a propyl group, an isopropyl
group, an n-butyl group, a phenyl group, a hexyl 15group, and an oetyl
group, and exanples of the al koxy group include a nethoxy group an et hoxy

group, a pro group, a bu group, a he Xy group, n octyl oxy
group. Furth re, the noie epresented e fornul a 2 ich is the
cation ’ty T - 17 - npound rep ed by th al, my
repr ese@yso*ne sel ect*%@m t he gro .\ SHS'[I ng of fcg)LI ow ng
formul as I 3-1 X. o-- 3-i to 3 13[ 3- ||]

[ 2-x ]

ANk

2x1] [2xu

S

HsC—~ S+ S+

O?@ [SNe
<) i

. [2-xv | [ 2-xvi]
[ 2-xiii ] O O
[ 2-xiv ]

CH
3 cHy
O S +
S+
=Od rOT
o0 L
CHg

[ 2-xvil ] [ 2-xviii ] [ 2-xix | [ 2-xx |

The moiety represented by the formula 2, which is the cation moiety of the
5 compound represented by the formula 1, may represent any one selected from the group
consisting of the following formulas 3a and 3b.

[Formula 3a]



[ 3-vii ][ 3-viii][ 3-ix] The met hod for manufacturing the photoacid
generator represented by the fornmula 1 according to anot her enbodi nent of
the present invention, includes a first step of dissolving a conpound
represented by the following ffirnmula 8 in a solvent, and reacting 10 the
solution with a reducing agent to obtain a conpound represented by the
followng formula 6; a second step of reacting a conpound represented by
the following fornula 7 with a conpo %q_represented by the follow ng
formula 6 in the presence of a basic catalyst, to obtain a conpound
represented by the followng fornula 4, and a third step of subjecting a
conpound represented by the following fornula 4 and a conpound
15representedgg,by the following formula to a substitution reaction, and

t her eby obtalh;ng a conmpound represented by the formula I. The flrst step
i ncl udes a prpcess of dissolving a conmpound represented by the - 18 -

Mow ng fornﬁfgﬁS in a solvent, adding a reducing agent, and thereby
obt ai ni ng al cofpotnd represented by the following formula 6. [Forrmula 8] 91
H29|v++-‘g/§%émc C-0-RGIIl o @ 5[Fornula 6]

[Formula 3b]

—T
P

\ /

=
\
Ry
In the formulas 3a and 3b, R, represents any one selected from the group consisting
5 ol a hydrogen atom, an alkyl group, an allyl group, a perfluoroalkyl group, an aryl group
and combinations thereof.

Ry and R; each independently represent any one selected from the group consisting
of'a hydrogen atom, an alkyl group, an allyl group, a perfluoroalkyl group, an aryl group,
and combinations thereof.

10 R4 represents any one sclected from the group consisting of a halogen atom, an
atkyl group, an alkoxy group, an aryl group, a thicalkoxy group, an
alkoxycarbonylmethoxy group, a thiophenoxy group, and combinations thereof,

In the formulas 3a and 3b, examples of the alky group include a methyl group, an
cthyl group, a propyl group, an isopropyl group, an n-butyl group, a phenyl group, a hexyl

15 group, and an octyl group, and examples of the alkoxy group include a methoxy group, an
cthoxy group, a propoxy group, a butoxy group, a hexyloxy group, and an octyloxy group.

Furthermore, the moiety represented by the formula 2, which is the cation moicty



9 91 H2 H2 M+ -0-S-CGC -C --OH 0@ In the fornula 6 and fornula 8, R6
represents an al kyl group, and may specifically represent any one sel ected
fromthe group consisting of a nmethyl group, a trifluoronethyl group, a
trichloronmethyl group, a tribrononethyl group, a triiodonethyl group, an
ethyl 10 group, a propyl group, and a butyl group. Q and 2 each

i ndependently represent a hal ogen atom and preferably a fluorine atom W+
represents any one selected fromthe.group consisting of Li, Nal- and K

In regard to the solvent used to dissolve the conmpound represented by the
formula 8 in the first step reaction, any solvent can be used as |long as
the solv he ester conpound represented by

i s capabl e of S Ivrn t
t he forﬂﬁpﬁ(§nﬁﬁdagﬁﬁﬁﬁrﬂﬁﬁgﬁt§ ? g F-oRaY BREEEHmnY one sefesfedian é vent |

any one_sel ecte .car strn of esters, ethers, |actones,
ketonesgﬂﬁﬁfagggnﬁlEgﬁbpg % %gdﬂﬁﬁﬁg I%DHEt her eof can be used, and
preferably, ’ ohol d solvent can be used together wth any one

sel ected frd%?{ ﬂg Qg&b lsﬁ consi sting of dichloronethane, chloroform

di chl or oet hane, acetonrtrile, t ol uene, tetrahydrofuran, dinethylformam de,
di met hyl sulfoxide and conbinations thereof but the preseq%}KEvention i's

not inte to Ilnrt-o to th- The al cohol ~\based
sol vent gr 4 cdn st n of\yret hyl
al cohol , e-e. ohol ISOthly| n- butyl al cohol,

isobutyl alcohol t- butyI alcohol oxobutyl alcohol decyl al cohol ,
hydr oxydecyl l@idohol hept yl ticohol | 2-nethy|-|[3pehtyl al cohol, allyl
al cohol , ethoxycarbonyl net hyl al cohol, 5 methoxyethyl al cohol,

1- met hoxy- 2- propyl al cohol, benzyI al cohol , phenet hyl al cohol, cycl ohexyl
al cohol , _ yh Tohol , tetr h furf Icohol ehra el opyr anyl
al cohol, ¢ but cohol d_l’_ xy "6'ne | ons

d to these.
ng of

t hereof, but the present |nvent|on i s not |ntended to oe I|' s
As the reducrn{g3 ent, any one sel ec ed fromthe group cons
NaBl114, 10Li ALY ,NaBl 14- A1C13, NaBI‘14-LicC1, Li A1(ONB)3;, and
conbi nati ons thereof can be used.

O O~ O~
[ 3-vii ] [ 3-viii ] [3-ix]

The method for manufacturing the photoacid generator represented by the formula

I according to another embodiment of the present invention, includes a first step of

dissolving a compound represented by the following formula 8 in a solvent, and reacting

10 the solution with a reducing agent to obtain a compound represented by the following

formula 6; a second step of reacting a compound represented by the following formula 7

with a compound represented by the following formula 6 in the presence of a basic

catalyst, to obtain a compound represented by the following formula 4; and a third step of

subjecting a compound represented by the following formula 4 and a compound

15 represented by the following formula to a substitution reaction, and thereby obtaining a
compound represented by the formula 1.

The first step includes a process of dissolving a compound represented by the



The conpound represented by the formula 8 and the reduci ng agent can be
used at a nolar ratio of 1:1 to 1:5, and preferably used at a nolar ratio
of 1:2 to 1:3.5. When the conpound represented by the formula 8 and the
reduci ng agent are used at the nolar ratios 15descri bed above, the yield of
the product relative to the anmount of the reducing agent used can be

i ncr eased. The first reaction can include, specifically, a step of

di ssol ving the conpound represented the formula 8 in the sol vent

menti oned above in an ice bath, adding a reducing agent dropwi se to the
solution to prepare a reaction mxture liquid, renoving the 20reaction

m xturegljquid fromthe ice.bath,  and heating and stirring the reaction

m xt ur e!(}lao%ﬁil%.fomw a g?’flﬂa dp?oé‘é%@’séﬁngst"i ’r‘%f‘h‘ﬁg i @ AheteBY oBEHnIBE & er abl y
at 20C for. 2.1 Hh S and re preferably at 60C to 100C for 3
to 5 hohgg&%&@gﬁafﬁéugﬁ)gg%gﬁ% 1%1????ﬁ§$is achieved in the tenperature and
ti me ranges Sqli,eed above, the yield of the 25product can be increased,

and the formation of side products can be mnimzed. - 20 - The
reaction of the reaction mxture liquid is termnated by quenching, the
solvent is renoWedQ;apd then the reaction product is collected. I n

regard tm+thg_néLhéd_taLgpotLe@%ing the reaction product, any conventi onal
nmet hod that is @ap bl e of renobving the solvent fromthe reaction m xture
liquid and 5 coll&eéting the reaction product, can be used, and for
exanple, a recrystallization nethod, a nethod of solidifying the reaction
product by u$bngulacin xture of a sol vent which readily dissolves the
resulting conp ung and a sol vent which hardly dissol ves the conpound, a
nmet hod of extrgkt‘th@ doncentrate of the reaction product with a sol vent,
or a metWiodQf Scofice@tT@tT@Y the reaction product, can be used. 10A
preferabl e exaopl@,of the nmethod of collecting the reaction product that
can be used nay be a nethod of renoving the solvent -fromthe reaction
m xture |iqundhe Birwgl & urblorielarfe Ksdepresantditsalkyll gduppabé may subs Belgnt | y
acidifying the solution to pH 5 to 6, Qoncentratin? the reaction mxture
|'i qui d, "RESFHGE e pdemel ragahn staptdeasisidmrein matheT poupenbifbioromostigdni ¢
salts in a slqr‘y forﬂl filtering the residue, and crystallizing the
filtr atféiohlws}‘ﬁé] grBethy clethet UBromp@ethyk group, a triiodepacthngyeundir ehylesent ed
byl%he §%rnula_8 fan be,ﬁﬁo uch t hrough an internedi ate Eroduction step of
reacti ng el APKEXT R 2R & MY §8YPo (g’r 8o &E spchiadapendamy irarresdgound
havi ng two al koxy groups, suqie uent | idizing one of the two al koxy
gr oups %@gfléloPaW oQﬁﬁ%ﬁﬁHé 15%%8@%th pF@Hﬁ&%bd“%8ﬁﬁéﬁﬁﬂﬁﬁéﬁ?b@@nted
group consisting of Li", Na' and K"
In regard 1o the solvent used to dissolve the compound represented by the formula
8 in the first step reaction, any solvent can be used as long as the solvent is capable of
15 dissolving the ester compound represented by the formula 8 and bringing on a reduction
reaction.
For the solvent, any one selected from the group consisting of esters, ethers,
lactones, ketones, amides, alcohols and combinations thereof can be used, and preferably,
an alcohol-based solvent can be used together with any one selected from the group
20 consisting of dichloromethane, chloroform, dichloroethane, acetonitrile, toluene,
tetrahydrofuran, dimethylformamide, dimethyl sulfoxide, and combinations thereof, but

the present invention is not intended to be limited to these.



20 by the followng fornula 9; and a sul fonation step of reacting the
conpound represented by the fornmula 9 with an inorganic sulfite to produce
t he conpound represented by the formula 8. [Formula 9] - 21 - 91 H2
@B-?--.0 -C0--R6 Q@ In the formula 9. R6 represents an al kyl group,
and may specifically represent any one selected fromthe group consisting
of a nethyl group, a trifluoronethyl group, a trichloronmethyl group, a

tri brononet hyl group, a triiodonethyh group, an ethyl group, a 5 propyl
group, and a butyl group; and Qto Q each i ndependently represent a hal ogen

atom and preferably a quorlne atom SpeC|f|caIIy, t he al koxi de used
in the |nterﬁed|ate1 ion st nay glkox | kene havi ng 3 to 10
car bon at ons, cﬂﬂf%ﬁ) g”é”@ﬁ dﬂw HFB% °H dprRt bﬁﬂmPéﬁH“§ﬁéc?flcally,

h | k b h h ke., Th Ohalid
S v e e e PTG i
di bl’ Om)ﬂt(fwl HOL tcn%}l%i &(?)%H{y?qﬁgﬁglh eL Oc{lw% W ?({_}l{gf t hagpgol ll?pé%eg the

|nterma|atep UCtIOI’]SGp, e al Koxi ean to

react i al S , d o] act ed
o sol R PRl POREY ROLNSIN SBN] ALRoboRONNCRERRRUIE FEILRCE o)

FU"tSheriﬁ@m@x% g aldéhol e8GhdiRkyod- p%bfﬂhl%bl‘ilﬂ 9@1?/61? a}l(;olﬂgl t n&hﬁoﬁﬁ}folg)rouDs of

t he di al koxyhali de conpound produced as descri above can be carried out

in the presergel@hoRmdxydiakond, @gﬁmdloﬁmiﬁaﬁﬁﬁ&i' féuﬁhﬁff@mb@l‘afcofa&le
oxi di zi ng agent that can be used is Kl he inorganic sulfite

used i ncyahebsyil filooladlj arysli@p,2-3p@6H T, Qa,dilcsons@@hmm hmé&s Wt ithe peaBnibe used,
and the reaction can also be carried out after adding sodi um 50 hydr ogen

car bonaineer(iNafi$ GEEhtendften HeHenisdl tb dras.i on reaction is carried out using
sodi um hydrosul fite, the conpound represented by the fornula 8 can be
produced by /xilgi wilngng hgeat gapiomesueldtrdafrent the s rpupoducstding| 6f NaBH, case,
hydr ogen per oxi de 1+202£ sodi um tungstate (Na2W4) or the like can be
uséd aslirhds,oRHehH n@sl AfAlCls, NaBH4-LiCl, LiAl(OMe)s, and combinations thereof

can be used.
The compound represented by the formula 8 and the reducing agent can be used at
a molar ratio of 1:1 to 1:5, and preferably used at a molar ratio of 1:2 to 1:3.5. When the
compound represented by the formula 8 and the reducing agent are used at the molar ratios
15 described above, the yield of the product relative to the amount of the reducing agent used
can be increased.
The first reaction can include, specifically, a step of dissolving the compound
represented by the formula 8§ in the solvent mentioned above in an ice bath, adding a
reducing agent dropwise to the solution to prepare a reaction mixture liquid, removing the
20 reaction mixture liquid from the ice bath, and heating and stirring the reaction mixture
liquid.
The process of stirring can be carried out preferably at 20°C to 120°C for 2 to 6
hours, and more preferably at 60°C to 100°C for 3 to 5 hours. When the process of
stirring 1s achieved in the temperature and time ranges described above, the yield of the

25  product can be increased, and the formation of side products can be minimized.



- 22 - The second step includes a process of reacting a conpound
represented by the following formula 7 with the conpound represented by the
formula 6 in the presence of a basic catal yst, and thereby obtaining a
conpound represented by the following formula 4. [Formula 71 x 5 [ Fornul a
4 9 91 H2 H2 M+-C -0 Il 0 @ In the formula 4 and fornula 7, Q
Q and @ each independently represent a hal ogen atom and preferably a
fluorine atom and n represents anwi@beger fromO to 5, and 1lOpreferably an
integer fromO to 2. Ivri represents any one selected fromthe group
consisting of Li+, Na and IC X and Y hgve thefsanelderlnltho?ﬁ as
descri bed ab. ve epr.esent e or a e
definitions Cd%ém‘gqh?éggﬁPﬁa”“wg‘FW&PBégﬂ Y@ gYﬂnglﬁﬁy“%ﬁép $8l ect ed
fromt h% 191589@(1 Fll?c’ﬂﬁlcﬁtthu Fog%éflémé ({t‘ﬁcbr 15 di ethyl am ne, pyridine,

di et hyl ' sopropylam ne eof can be used V%en a basic
t he de can be

gg% Z! %ZB :/\/lst%sﬁ% e]illdnm nlhfﬁfa 1%?18)22&0?E)cg)ﬂ{.&ﬁ?’ff:EhILOPd%lhon g*od},lg d{l% ec(vlvcé}lamalr t he
reacti opcARD Mg sNEpRBESt removing the solvent from the reaction mixture liquid and
5 collecting the reaction product, can be used, and for example, a recrystallization method, a
method of solidifying the reaction product by using a mixture of a solvent which readily
dissolves the resulting compound and a solvent which hardly dissolves the compound, a
method of extracting a concentrate of the reaction product with a solvent, or a method of
concentrating the reaction product, can be used.

10 A preferable example of the method of collecting the reaction product that can be
used may be a method of removing the solvent from the reaction mixture liquid,
dissolving the residue in distilled water, subsequently acidifying the solution to pH 5 to 6,
concentraling the reaction mixture liquid, adding an alcohol again to the concentrate 1o
remove inorganic salts in a slurry form, filtering the residue, and crystallizing the filtrate

15  using diethyl ether or the like.

The compound represented by the formula 8 can be produced through an
intermediate production step of reacting an alkoxide with a halide to produce a
dialkoxyhalide compound having two alkoxy groups, subsequently oxidizing one of the
two alkoxy groups of the dialkoxyhalide compound to produce a compound represented

20 by the following formula 9; and a sulfonation step of reacting the compound represented
by the formula 9 with an inorganic sulfite to produce the compound represented by the
formula 8.

[Formula 9}



The reaction of the second step can be carried out in the presence of a

sol vent, and 20any one selected fromthe group consisting of esters,

et hers, | actones, ketones, am des, alcohols, and combi nations thereof can
be used as the solvent. Preferably, the solvent may - 23 - Dbe any one
selected fromthe group consisting of dichloronmethane, chloroform

di chl oroet hane, acetonitrile, toluene, nethyl acetate, ethyl acetate, and
conbi nati ons thereof The conpound Le@ﬁegented by the formula 6 and the
conpound represented by the 5 fornula 7 can be used in the reaction at a
nolar ratio of 1:1 to 1:3, and preferably can be used at a nolar ratio of
1:1.1 to 1:1.5. Wen the conpound represented by the fornmula 6 and the
conpound represepted by the fornula 7 are allowed to react at the nol ar
rati o descri.hed dbgve, the two conpounds can be conpletely consunmed, and

t her eby t'h efficiencysof the reaction can be increased. 10Furthernore, the
conmpound represented by the fornula 6 and the basic catal yst can be used in
the reaction at a nolar ratio of 1:1 to 1:4, and preferably used at a nol ar

ratio of 1:Lnknd Qyrdvute 9,%661% Ry QHBH(?EQM%’I %@rlm %’o"@ﬂgé]@ Iﬁg)zcds@g%g]&e the

catalyst are used I n the reaction at ( (
react i opnd keTB&RRoRe IRCERLEI @hedinaDd aflﬁsfiﬁyiagro%p, AMUNL&GIhRHRA PAF G

catal yst can be nmde easier. 15The second stép reaction can specifically

i ncl udetrkhprenassl @busli S&MYOBhIR AP UNEHISERRASEDEE hnb¥hfINBodPTmul a 6
and a basic catalyst in a solvent, stirring the m xture at &n el evated

t enper apopgl, gradpli ang 4 betyt QRROY AL (B PoeQ £ BEBdinBybehentfyolcprékant 4 BHI§SR ved in
a solvent to the mxture, and then stirring the resulting m xture. The
pr ocessatom, aid prefergplcafiuvbeneaom. ed out preferably at a tenperature of 40C
to 20 120C for 0.5 to 6 hours, and nore preferably at a tenperature of 60C
to 90C for BpealiBalhouhs alkthele tivd pr deemsrobdiste prodngionsste@midyete aut i n t he
tenperature and time ranges described above, the yield of the product can
be i ncrdk@eglkcanbiating 3 florl frecriton admsivddcipeodaiot s cadnnoerboh dbnblz @dnd,
The reaction of the reaction mxture liquid is ternmnated by quenching, the
sol ventaissnecifisplby dbe abweridenay thsemedgsydthamepebduystihdang, or yist Hke.i Zdd. Thus,
th% coqp?gnd represented - T i
0 alide may be an alkyl halide, and may be specifically perfluoromethane,
dibromodifluoromethane, perbromomethane, or perchloromethane.
In the intermediate production step, the alkoxide and the halide are allowed to react
in an alcohol-based solvent, and the compounds can also be reacted with sodium
hydrosuifite (Na;$;04) and sodium hydrogen carbonate (NaHCO3).  Furthermore, the
15 reaction of oxidizing one of the two alkoxy groups of the dialkoxyhalide compound
produced as described above can be carried out in the presence of an oxidizing agent, and
a specific example of the oxidizing agent that can be used is KHSOs.
As the inorganic sulfite used in the sulfonation step, specifically sodium
hydrosulfite can be used, and the reaction can also be carried out after adding sodium
20 hydrogen carbonate (NaHCO;). When the sulfonation reaction is carried out using sodium
hydrosulfite, the compound represented by the formula 8 can be produced by oxidizing the

organic sulfonate thus produced. 1In this case, hydrogen peroxide (1,0,), sodium

tungstate (Na;WQO,) or the like can be used as the oxidizing agent.



by the forrmula 4 can be obtai ned. In regard to the nethod for
crystallization, any nethod can be used without limtations as |long as the
met hod is a usual nethod of renoving the solvent fromthe reaction mxture
liquid and crystallizing the reaction product. However, preferably, the 5
reacti on product can be obtained by washing the reaction m xture,
subsequently separating the organic |layer to renove the solvent, separating
t he resi due using colum chronatoggae@yh and drying the reaction product in
a vacuum The third step includes a process of subjecting the conmpound
represented the formul a 4 shown above and the conpound represented by
t he follomﬁng%fornu 10substitution reaction, and thereby obtaining

la 5 to )
a conpound r &t S¥8AY é@pb’ﬁ?‘;]f‘ﬁ‘és f SO A TFa5H R PaCamPQuRe RRIcsenEY IV ghe
In the for a0, . represents any one selected fr t he group cansisting
of 15 ReBUEaS oty b bER LM g PSR G Sla T b ReBapiesia -
N( CAF9),.2Y, L G £1L73)BY. _ ).:3) FN3. E .CR Br-  1-. BE -, AsFo-
<(51n((j PFG?’%ILACdg%%r%]gir%lﬁ{ge%ﬁ%ﬁ%ﬁéélﬁmgﬂ(q%g(tph%%%%EyTU}"“CPOH%W“I@;’ilf”iI%LHd f this
or gani c eouq@gﬁh@g7ﬁs the same as the definition provided for the conpound

represented by the fornmula I, the description will not be repeated. 20The
conpound represented by the fornula 4 and the conpound represented by the

formula 5 can be u at a nolar ratio of 1:1 to 5:1, preferably at a nol ar
ratio oﬂg;+4@x@w3qijjgnd even nore preferably at a nolar ratio of 1.1 to
2:1. \Wen the cBnp s are used at the nolar ratio described above, the
reaction treatnent time can be mininized, and any side reaction caused by

the use of an excessive anmobunt of the reaction product can be 25suppressed.
- 25 - [Formula 4]

O Q. H
1] 2 2
M+-0—§—C—C —C —o—(xb@

O Q,

In the formula 4 and formula 7, Q), Q2 and Qs cach independently represent a
halogen atom, and preferably a fluotine atom; and n represents an integer from 0 to 5, and
10 preferably an integer from 0 to 2.
M' represents any one selected from the group consisting of Li", Na" and K"
X and Y have the same definitions as described above for the compound
represented by the formula 1, and the definitions will be not repeated.
As the basic catalyst, any one selected from the group consisting of triethylamine,
15 diethylamine, pyridine, diethylisopropylamine, and combinations thereof can be used.
When a basic catalyst is used in the second step reaction, the desired product can be
obtained within a minimal reaction time, and therefore, the yield of the reaction can be
increased.
The reaction of the second step can be carried out in the presence of a solvent, and
20 any one selected from the group consisting of esters, ethers, lactones, ketones, amides,

alcohols, and combinations thereof can be used as the solvent. Preferably, the solvent may



The substitution reaction can be carried out by using a recrystallization
met hod or a nethod of solidifying and recovering the salt obtained fromthe
reaction using a mxture of a solvent that satisfactorily dissolves the
salt (good solvent) and a solvent that poorly dissolves the salt (poor
solvent), and a nethod of extracting with a solvent, or a nethod of
5concentrating and recovering the salt obtained can al so be used.
Preferably, the conpounds are dissqlﬁ%d_in di chl oronet hane and water to
formtwo |layers, and then the |layers can be stirred to allow a substitution
reaction to occur. In the case of using such a two-layer reaction nethod,

it is advantageous.in that no additional rethod re needed for the

separ at ron" of Pﬁe“ﬁ%ﬁﬁbgﬁﬁnTﬁ% SEYPr PR IEER B ‘ﬁﬁﬁ??@ﬁﬁﬁﬂﬁ eglorelony o 6
hours, and may..alsg be.carrjed qut for 2 to 4 hours. \Wen the reaction is
carriedg%ﬁ?ﬂﬁﬁkﬁheggiﬁgg?%ng)mﬁ%s8%%%%dmﬁ%§véﬁgﬁh@*§ﬁ%lﬂ“bfo?h@dBW§duct can
be naximg%by i ncr eased. When t he conpound represented by the formula
1 is produced through the processes descri bed above, the conpound

represent ed B diiholinl MbkAericf 30 RErREANUF EHl Y BRLELI ELENLL@NE) P! @

nmet hod. 15The resist cornposition according to another e or the
present forRVRN EANHCARE 2 IR tASiRNPLIRGLC:EEREN at @ :ﬁﬁ@ﬁgﬁ@f@taﬁ@ &Y dehe
formula 1 shown above. The resist conposition Is base N the constitution

of convestiiaph@loldraaiis bf ¢QMPESI:1 50NFherdihd chRBh@iOkBresd & BeaLHRLLLR On the
resi st conposition will not be repeated herein. The phot oaci d generat or

accor di mgl the cohopiice sepischiod et thefoalla [Ir Rdutswedto tdRt hi 18 mdAQ Rhio
exposure, an acid which has a low diffusion rate, has a short diffusion
di st ancdgscidnd ebdviebitlics bam cappoopdd ade bef codlgdetels afnsagbdli iy sRrdyathet he 1ine
wi dth roughness (LW2) characteristics can be inproved, and el ution of
whi ch i¢iligiesgl afeght resctodn @ bpuneeavater that is used in the process can be
controlled. Furthernore, the nethod for manufacturing a photoacid generator
acdér di ng t d'urthermpradbhtompumdtieprsansml prtbd lioeudthe aphthic basic da@bgener at or
descri bed above, through an efficient and sinple nethod. - 26 - Best Mde
for Carbousadimgbe reagion piaemelaiatio of 111 tek:éi andfpreerablyusep piesmntar rativarit i on
Wil be_?zscr{?ed in detail by wﬁy,of Exanpl es so that a person having
or di nar §1dKPI 12§ nVEe ther ¢orpearingi ol darmwlathand thesasic salsitaronsehin Be easily
carry og;iiheqi‘yentipn,.FQw@yer,(thq oresent invention can be carried out
in var iG] #dPatiYns "ENdIGTHIP R2RYEoHE, TeRHISERBeaBfbowiicelsTated, o | i mi t ed
to the Exa I§$ t hat are descri bed herein. Synthesis of photo: m d generator
removal of any reSidual basic Calalysi can be ' made éasief.
15 The second step reaction can specifically include a process of dissolving the
compound represented by the formula 6 and a basic catalyst in a solvent, stirring the
mixture at an elevated temperature, adding the compound represented by the formula 7
dissolved in a solvent to the mixture, and then stirring the resulting mixture.
The process of stirring can be carried out preferably at a temperature of 40°C to
20 120°C for 0.5 to 6 hours, and more preferably at a temperature of 60°C to 90°C for 2 to 3
hours. When the process of stirring is carried out in the temperature and time ranges
described above, the yield of the product can be increased, and the formation of side
products can be minimized.

The reaction of the reaction mixture liquid is terminated by quenching, the solvent

25 isremoved, and then the reaction product is crystallized. Thus, the compound represented



[ Synthesis Exanple 1 for photoacid generator] 10Synthesis of

Adamanty1- 3, 3-di f| uoro-3-sul fo-propyl ether diphenyl methylphenyl

sul foni um sal t (Step 1) As shown in the foll owi ng Reaction Schene 1,
83 g (0.376 nol) of sodium 1, 1-difluoro-3-nethoxy- 3-oxopropane- 1

-sul fonate was dissolved in 160 m of nethanol (Me01l.1) and 1.2 L of
tetrahydrofuran (TI-1F) as solvents, in an ice bath. 44 g 15 (1.16 nol) of
sodi um borohydri de (NaBl-14) was slow,y added dropwi se to the solution, and
thus a reaction mxture liquid was prepared. After conpletion of the

dropwi se addition, the reaction mxture liquid was renoved fromthe ice

bath an S VWil e mai ntained at the tenperature, the
reacti ongn}?cxﬁoﬂ(r?@ta% ““%8 %gén t| rred for about 4 hours. 20The reaction

m xture |iqujd ré&%isd %G{H{H?e%ﬂ w} 91 bltll'h/dt%)q Wgt \ellélat[ﬁo (dyins% 1S %cﬁ l vent was

renoved. The crude reaction m X and

ghe sol HHlt@ﬂm‘{@% Al d*s th@%é’ﬂﬁémxsc?r\g&rl“lﬁ&fl&g Ohygll(%%ﬂ{d %()1\%91'1 %0&1 tlEH 5to

he aci reaction mxture was co

met hanoim\f@&'x agdag: fihan %h@ AR l?fm%r he 1%& Mmypxhg'ﬁ%yql?&&ﬂ{aﬂ;g b )Jé yiered to

remove inorganic salts. The Til tal ne renovi Iurry was

washed foabtidd pRaumMchi bEBKaRNed b?%%l’ﬁzﬁ? 11@%5@%9'!111*{1&9 subsuﬁbﬁﬁﬁ[g"%@ﬁm ating

concentrated again and then was crystallized using diet

whi t e sthei @sganht daned idyreaioyst alel isdBbhiONsAaFEndr H@d 1&%"&@ Vardurpand the
conmpound structure was confirmed by | FENI MR us .5 g (0.346 niol; yield
95% of clsodhiatograbh-aiifdryiag dre3ehyidn oxyReopanerimsul fpnate was obt ai ned.

51H NVR(D20): (ppm 2.38(t, 2H), 4.18(t, 2H) [Reaction Schene 1]

For referenceie dodi unpjmdludhs f Ippares 8f mebjocting Srcoxaps@paneplesaikd fignat e
shown above can be produced by a reaction such as the foll ow ng Reaction
Schenme rmula 4 shown above and the compound represented by the following formula 5 to a

The

10 substitution reaction, and thereby obtaining a compound represented by the following
formula 1.
[Formula 5]
A+Z-
In the formula S, 7" represents any one selected from the group consisting of
15 (OSOLCEY, (OSOLCuFo), (0SO2CeF 7Y, (N(CFa)), (N(C2Fs)a), (N(CFo)Y, (C(CE3)s),
(C(CalFs)y), (C(Cylio)s), F, CI, Br', I, BF,, AsFg and PR AT represents an organic
counterion. Since the specific definition of this organic counterion is the same as the
definition provided for the compound represented by the formula 1, the description will
not be repeated.
20 The compound represented by the formula 4 and the compound represented by the
formula 5 can be used at a molar ratio of 1:1 to 5:1, preferably at a molar ratio of 1:1 to
3:1, and even more preferably at a molar ratio of 1:1 to 2:1. When the compounds are
used at the molar ratio described above, the reaction treatment time can be minimized, and
any side reaction caused by the use of an excessive amount of the reaction product can be

25  suppressed.



1 O[ Reaction Scheme 2] VvANOWe + CF2Br2 Na2S204F FH202 _
NaHCO3Na0280OveNa2VWO4 NaG3SOve 800 (Step 2) As shown in the foll ow ng
Reaction Schene 3, 20 g (0.101 nol) of the sodium

1, 1-di fl uor o- 3- hydr oxypr opane-| -sul fonate produced in Step 1 and 23 ni
(0.165 nol ) of triethylamne (Et3N) were dissolved in 400 m of ethyl
acetate, and the solution 15 thus obtained was stirred at 80C. A reaction
m xture prepared by adding dropw se 20 9 (0.1172 not) of adamantyl chloride
di ssolved in 200 mM of ethyl acetate to the above sol ution, was heated and
stirred for 2.5 hours. After corrpl etion of the reaction of the reaction

m xt ure, therea i é b hgdthre tlrres ith 200 m of
alN hydrocﬁ E’HQ?IB“@‘& qﬁ’t‘laB Léﬁﬁ“’ AL bYEIRE ?é)%?‘}fﬁ[ f““{i“i (Eildum

car bona I rganic layer, o on m xtur

separ at é%th%% ﬁ{boﬁgﬂ%b ?\?}1&% Qe iﬁ% \;81(1j tbtdmc% i (fllcrtﬁéct}o‘é Hi}f{ﬁlnﬁ}iﬂg&uct WaS
separ at I o) I si i ¢ ied. in
vabuum PrheYaFid %&%@%@%@ﬁ% Y608 Bhou F R o Hao RS v e

st r uct URBsWAS 16O gpﬂ&dsok\x‘gﬂs?nd?’pmgm(owo?lcq 1?@91(?9 Wi a solvent, or 2 nixelh(\),gnof

3- (adamant anThyl ox uor opr opane fonic acid's ichis

r eprss egdiedniinh AW BvAiddint 88 Skl o0 REACE.gn Scheme 3, was obtai ned.
| H NVR ([Sl rr%t hI;/l s1ulfo>\é| (Ijle (}6 t et ruélrret hy?m?&né) (ppm 1.67-1.98(m 15H),

Preferably, the compounds are dissolved in dichloromethane and water to form two
layers, and then the layers can be stirred to allow a substitution reaction to occur. In the
case of using such a two-layer reaction method, it is advantageous in that no additional
methods are needed for the separation of the product. The stirring can be carried out for 2

10  to 6 hours, and may also be carried out for 2 to 4 houwrs. When the reaction is carried out
in the time range described above, the yield of the product can be maximally increased.

When the compound represented by the formula 1 is produced through the
processes described above, the compound represented by the formula 1 can be produced
by an efficient and simple method.

15 The resist composition according to another embodiment of the present invention
contains the photoacid generator represented by the formula 1 shown above. The resist
composition is based on the constitution of conventional resist compositions, and therefore,
the description on the resist composition will not be repeated herein.

The photoacid generator according to the present invention can produce, at the time

20 of exposure, an acid which has a low diffusion rate, has a short diffusion distance, and
exhibits an appropriate of degree of acidity so that the line width roughness (LWR)
characteristics can be improved, and elution of which in a solvent such as pure water that
is used in the process can be controfled. Furthermore, the method for manufacturing a
photoacid gencrator according fo the present invention can produce the photoacid

25 generator described above, through an efficient and simple method.



102. 45(t, 2H), 4.52(t, 2H) [Reaction Schene 3] A (Step 3) As shown
in the foll ow ng Reaction Schene 4, 8.5 g (0.0255 nol) of the .
3-adamant an- 1-yl oxy-1, 1-di f | uor opr opane- 1-sul foni ¢ acid salt produced in
the Step 2, and 10 g (0.0234 nol) of diphenyl nethylphenyl sulfonium
trifluoronethane sulfonate salt represented by fornula Bin the foll ow ng
Reacti on Schenme 4 were dissolved in 100 m of dichloronethane (or nethyl ene
chloride, MC) and 100 m of water to.forma reaction mxture with two

| ayers. The reaction mxture was vigorously stirred for 3 hours so as to
allow a reaction (two-layer reaction) to occur. 20When the stirring of the
reaction m xture was conpl eted, an aliquot of the organic |ayer was taken
to check the progress of the reaction by 191F- NNR When the reaction was

conpl eted, the organic | t he sol vent was renoved.
The slurry thus - 29 -E%§5g0%2§lmégyﬁ%(‘qg’ §Vﬂﬂuﬁ1chloronethane as a good

sol vent and @Pégl 1 gle(:?pig&gl[ llﬁlglﬂ\{&pg\/ﬂ[ %@ﬂc&hg& ﬁohct%; bwerag/ (())fdltp?‘c{nn d The

solids were rle pressure, Esent ed

by f I " Regc : er o us, 13.3 g
), s a1 T g0 SEIGTR S MR Py T,

et hy| peenylcasy! Si@nhy %@@klbnr eRs SR 8 M¥schOiihBorCchd bk h&u h& ljgt‘;"inng

Reacti on Schenme 4 was obtai ned, and the structure was confirned 1H- NVR
" H N1VI Rur (cﬁh|dﬂbl@f1@1ﬁm&mnoﬂﬁkﬁlmt el s‘él)}h@ﬂlex)vhlcﬁ Q@ it %mﬁgd o 8@(1”& niprdd)

2.45(t, 2H), 2.47(s, 3H), 4.76(t, 211), 7.48(d, 21-1), 7.76(m 1214)
that are described herein.
Synthesis of photoacid generator

[Synthesis Example 1 for photoacid generator]

10 Synthesis of Adamantyl-3,3-difluoro-3-sulfo-propy! cther diphenvl methylphenyl

sulfonium salt

(Step 1}  As shown in the following Reaction Scheme 1, 83 g (0.376 mol) of
sodium [, 1-difluoro-3-methoxy-3-oxopropane-1-sulfonate was dissolved in 160 ml of
methanol (MeOHM) and 1.2 L of tetrahydrofuran (THF) as solvents, in an ice bath. 44 g

15 (1.16 mol) of sodium borohydride (NaBH,) was slowly added dropwise to the solution,
and thus a reaction mixture liquid was prepared. After completion of the dropwise
addition, the reaction mixture liquid was removed from the ice bath and was heated to
60°C.  While maintained at the temperature, the reaction mixture liquid was stirred for
about 4 hours.

20 The reaction mixture liquid was quenched with distilled water, and then the solvent
was removed. The crude reaction mixture was dissolved in distilled water, and the
solution was acidified with concentrated hydrochloric acid to pll 5 to 6.

The acidified reaction mixture was concentrated, and then methanol was added
thereto again. The sluiry thus obtained was filtered to remove inorganic salts. The filtrate

25 obtained by removing the slurry was washed two times with hexane, and the methanol



[ Reacti on Schene 4] Synthesis of resin f Synthesis Exanple 1 for
resipj, 3 -Bicyclo [2.2.11hept-5-en-2-yl-3-hydroxypropion
i caci dt-butyl ester,1 nethyl adamant ane acryl ate (2-nmet hyl - 2- adanant yl
acrylate), and y-butyrol actone nmethyl 15 acrylate _
(2- oxotetrahydrofuran-3-yl acrylate) were added at a nolar ratio of 1:1:1
(33 parts:33 parts:33 parts), and 1, 4-di oxane was used as a pol ynerization
sol vent, in an anount equivalent to 3-tines the total mass of the reaction
nmononmer. As an initiator, azobisisobutyronitrile was used at a proportion
of 4 nol % based on the total nolar anpunt of the nonomer, and the system
was all pwed to at 65 20Atter. the reactlon t he
reacti o%yg ‘fv?ﬁ‘i()ghelﬁﬁg}dﬁﬂbé‘@ p%é“tne‘adsdéi/ Hy! ‘ﬁ“dh‘@%&fg"iiﬁ[& thfe preC| pitate vvas
dried in a vagu Thys, re ted b follown o)
30 - was obt gl%ne lc'IS 5&08 fm?reby Sb’{)&’i O’ésw“tlﬁé} lﬁg |‘b|vta‘a‘EL1é ’hﬁH{ glJV\IEI ght
aver ageumﬁ(ﬁﬁw%ﬂ[wt\“@ Wi co?nfhu%u? 99 II[ﬁMI{mlﬁusl(gg 5 g,“:i Alé t}'}lglﬁ ,(%t]/o) (ﬁsl st
sodium 1,1-difluoro-3-hydroxypropane-1-sulfonate was obtained.
5 TH-NMR(D,0): (ppm) 2.38(t, 2H), 4.18(, 2H)

[Reaction Scheme 1]

O ®)
1 NaBH, {
S OMe . 3 OH
NaQ 11 C > T e SN
OF, [ THF, MeOH Na"5 g + MeOH

For reference, sodium [,1-difluoro-3-methoxy-3-oxopropane-1-sulfonate shown
above can be produced by a reaction such as the following Reaction Scheme 2.

10 [Reaction Scheme 2]

Na,S,0 F. F OMe KHsO, F_ F O
7 oMe * CEBry ——i 2t oS
OMe 27 BrX)\OMe BrMOM

NaHCO, e
MeOH
Na;8,04 FM H,0; FM

80©
(Step 2) As shown in the following Reaction Scheme 3, 20 g (0.101 mol) of the
sodium [,1-difluoro-3-hydroxypropane-1-sulfonate produced in Step 1 and 23 ml (0.165
mol) of triethylamine (Et;N) were dissolved in 400 ml of ethyl acetate, and the solution
15  thus obtained was stirred at 80°C. A reaction mixture prepared by adding dropwise 20 g
(0.1172 mol) of adamantyl chloride dissolved in 200 ml of cthyl acetate to the above
solution, was heated and stirred for 2.5 hours.

After completion of the reaction of the reaction mixture, the reaction mixture was



[ Conpar ati ve Exanple 11 100 parts by weight of the resin represented
by the fornula 10, which was obtained in Synthesis Exanple 1 for resin, 4
parts by weight of triphenylsulfoniumtriflate as a photoacid generator
(PAG, and 0.5 parts by weight of tetranethyl anmoni um hydroxide 10 as a
basic additive (BASE) were dissolved in 1,000 parts by weight of propylene
glycol nmethyl ether acetate, and then the solution was filtered through a
0.2-pm nenbrane filter. Thus, a regj%% sol ution was prepared. The
resist solution was applied on a substrate using a spinner, and the resist
solution was dried at 110C for 90 seconds to forma film having a thickness

of 0.20 15 The fil hus fo exposed using an ArF exciner |aser
stepper“@gkﬂéﬁéﬁLPFﬁﬁﬂiﬁ%ﬂb@f?E%E$§&y¥€§M “ﬁ%@fﬁﬁ%ﬁmlgEHF@ﬁ“éﬂ’%%b@ﬂfor 90

econds, - Thefilm thus,formed was devel oped for 40 seconds using a 2.38 wt %
2aueous 581 T RISt ER P EE R B MU HEA) e B o, U B DREC TR was

washed and..dr 1l a. resist pattern was forned. [Exanple 1] 20A resist
soIutio%ﬂaggxkgg%ggggﬁfw%W%éL@ﬁW%Pnanner as in Conparative Exanple 1, - 31

- except th af‘[}éﬁ%ﬁgﬁﬁ)r (}'uc‘t'\@jag chp gteﬂﬁ%ﬁ%ﬂbx %ﬁl%h%ﬁ%iﬁ{plggQ%fjl}gf%ioi?c%egé%; opy!

et her di pheny ylI'phenyl oni repres in the

Reaoy | ORaSaRedEn 4aciMih.CRrivaE RN RAUGHEHH i YWENEH Gid ML Rivkr. WRS gitsed as a
phot oaci d generator. The properties o? the resi st sol Ution were eval uat ed.
S[ ExampéticBlre was coffife&l. St TR, uth on apeds.i ., an 80 oner as in
Conpar ati ve Exanple 1, except that 0% Og%ﬂ ?Og/@ &gﬁgkﬁdﬁ?ﬁdﬁqmowmﬁ

adamant §iliudroBrabahé-Uauoic sl d QdHMORY isethefenipiienyhuEs by iRhgnylisul f oni um
salt represented by fornula Cin the Reaction Schene 4, which was produced

i n Synt Resiusn BExlampd & vlas ob&snadsed as a photoacid generator. The properties
10of the resist solution were eval uated. [Exanple 3] A resist solution
was prepar edI—i—Nthe(Dsixamyhmnlrﬁ@ﬁdcas’é,itntr&?mtbﬂsi&tde)/.e(plﬁxﬁnpbe-1198(1&2@6 , that 7
parts by wei ght of adamantyl- 3, 3-difl uoro-3-sul fo-propyl ether diphenyl
metlify| phédyl 2Huft H86i UM salt represented by formula Cin the Reaction Schene
4, which 15was produced in Synthesis Exanple 1, was used as a photoacid
gener at or. TReagospehehed] of the resist solution were eval uated.

cl
C's? OH FoN ¥

NaQ 1 °¢” ™~ ¥ o Nao’ﬁ‘c/\/OQ
O F, EA, 80 °C O F,

A

(Step 3) As shown in the following Reaction Scheme 4, 8.5 g (0.0255 mol) of the
3-adamantan-1-yloxy-1,[-diflucropropane-1-sulfonic acid salt produced in the Step 2, and
15 10 g (0.0234 mol) of diphenyl methylphenyl sulfonium trifluoromethane sulfonate salt
represented by formula B in the following Reaction Scheme 4 were dissolved in 100 ml of
dichloromethane (or methylene chloride, MC) and 100 ml of water to form a reaction
mixture with two layers. The reaction mixture was vigorously stirred for 3 hours so as to

allow a reaction (two-layer reaction) to occur.
20 When the stirring of the reaction mixture was completed, an aliquot of the organic
layer was taken to check the progress of the reaction by '"F-NMR. When the reaction was

completed, the organic layer was collected, and the solvent was removed. The slurry thus



The properties of Conparative Exanple 1 and Exanples | to 3, such as
sensitivity, resolution, and LWR were eval uated, and the results are
presented in the following Table I. In the case of LWR the pattern
roughness of a 0.10-t.tmline-and-space (L/S) 20 pattern forned after the
devel opnment was observed, and the degree of inprovenment in the LWR was
ranked fromnunber 1 to nunber 5 while the pattern obtained in Conparative
Exanple | was ranked as |I. A |arger %nner i ndi cates better LWR
characteristics. In the case of "sensitivity, an amount of exposure
that forns a 0.10-utm | ine-andspace (L/S) pattern at a line width of 1:1

o OB R RN B R IR RREL
Lhe, opt 5gg5m&m;aqn@y%ggﬁ e S SRR B AR R s g 2 ©
wei ght ) yenSboh¥hdnd t(emcj‘s&ﬁgc) vias8a! 1M5'I§)Qn (d‘é“) oiflowmg: Reaction Scheme 4 was
obtained. Thus, 13.3 g (yield 94.3%) ol adamantyl-3,3-difluoro-3-sulfopropyl ether
5  diphenyl methylphenyl sulfonium salt represented by formula C in the following Reaction
Scheme 4 was obtained, and the structure was confirmed by '"H-NMR.
"H-NMR (Chloroform-dj, tetramethylsilane): (ppm) 1.67-1.98(m, 15H), 2.45(t, 2H),
2.47(s, 3H), 4.706(t, 2I1), 7.48(d, 2H), 7.65-7.76(m, 1211)

[Reaction Scheme 4]

NaO~ :: c/\/o /‘R (>9 0SOLCFy </:\>- S o \/E

CHy CH3

B c
10

Synthesis of resin

[Synthesis Example | for resin]

3-Bicyclo[2.2.1]hept-5-en-2-yI-3-hydroxypropionic  acid  t-butyl  ester, 1-
methyladamantane acrylate (2-methyl-2-adamantyl acrylate), and y-butyrolactone methyl
15 acrylate (2-oxotetrahydrofuran-3-yl acrylate) were added at a molar ratio of 1:1:1 (33
parts:33 parts:33 parts), and 1,4-dioxane was used as a polymerization solvent, in an
amount equivalent to 3 times the total mass of the reaction monomer. As an initiator,
azobisisobutyronitrile was used at a proportion of 4 mol% based on the total molar amount

of the monomer, and the system was allowed to react for 16 hours at 65°C.
20 After the reaction, the reaction solution was precipitated using n-hexane, and the

precipitate was dried in a vacuum. Thus, a resin represented by the following formula 10
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was obtained. The copolymer obtained as the precipitate had a weight average molecular
wetght of 8,500.

[Formula 10]

Preparation of resist

[ &)

[Comparative Example 1]

100 parts by weight of the resin represented by the formula 10, which was obtained
in Synthesis Ixample 1 for resin, 4 parts by weight of triphenylsutfonium triflate as a
photoacid generator (PAG), and 0.5 parts by weight of tetramethylammonium hydroxide
10 as a basic additive (BASE) were dissolved in 1,000 parts by weight of propylene glycol
methyl ether acetale, and then the solution was filtered through a 0.2-um membrane filter.
Thus, a resist solution was prepared.
The resist solution was applied on a subsirate using a spinner, and the resist
solution was dried at 110°C for 90 seconds to form a film having a thickness of 0.20 pm,
15 'The film thus formed was exposed using an ArF excimer laser stepper (lens aperture
number: 0.78) , and was heat treated at 110°C for 90 seconds. The film thus formed was
developed for 40 seconds using a 2.38 wt% aqueous solution of tetramethylammonium
hydroxide, and then the film was washed and dried. Thus, a resist pattern was formed.
[Example 1]

20 A resist solution was prepared in the same manner as in Comparative Fxample 1,
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except that 3 parts by weight of adamantyl-3,3-difluoro-3-sulfo-propy! ether diphenyl
methylphenyl sulfonium salt represented by formula C in the Reaction Scheme 4, which
was produced in Synthesis Example 1, was used as a photoacid generator. The properties
of the resist solution were evaluated.

| Example 2]

[

A resist solution was prepared in the same manner as in Comparative Example 1,
except that 5 parts by weight of adamantyl-3,3-difluoro-3-sulfo-propyl ether dipheny!
methylphenyl sulfonium salt represented by formula C in the Reaction Scheme 4, which
was produced in Synthesis Example 1, was used as a photoacid generator. The properties

10 of'the resist solution were evaluated.

[Example 3]

A resist solution was prepared in the same manner as in Comparative FExample 1,
except that 7 parts by weight of adamantyl-3,3-difluoro-3-sulfo-propyl ether diphenyl
methylphenyl sulfonium salt represented by formula C in the Reaction Scheme 4, which

15 was produced in Synthesis Example 1, was used as a photoacid generator. The propertics
of the resist solution were evaluated.

The properties of Comparative Example | and Examples 1 to 3, such as sensitivity,
resolution, and LWR were evaluated, and the results are presented in the following Table 1.

In the case of LWR, the pattern roughness of a 0.10-um line-and-space (L/S)

20 pattern formed afler the development was observed, and the degree of improvement in the
LWR was ranked from number 1 to number 5 while the pattern obtained in Comparative
IIxampie 1 was ranked as . A larger number indicates better LWR characteristics.

In the case of sensitivity, an amount of exposure that forms a 0.10-pum line-and-

space (L/S) pattern at a line width of 1:1 was designated as the optimum amount of

25 exposure, and the minimum pattern dimension obtained by imaging when the sensitivity
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- 34 - CLAIMS 1. A photoacid generator represented by the follow ng fornula
l: [Formula |j Swherein in the fornula 1, Y represents any one sel ected
fromthe group consisting of a cycloalkyl group having 3 to 30 carbon
atons, and a cycl oal kenyl group having 3 to 30 carbon atons; Q and @ each
i ndependent|y represent a hal ogen atom X represents any one
sel ected fromthe group consisting of an al kanediyl, an 10al kenedi yl, NW
S, 0, CO and conbi nations thereof, _w@grein Wrepresents any one sel ected
fromthe group consisting of a hydrog n atomand an al kyl group; n _
represents an integer fromO to 5; and AF represents an organi c counterion.
152. The_phot oaci d egeretqﬁ according to cla% ern Y represents any
one seI@3° mf'Qﬁﬁt‘8“&?dﬁb°€8ﬁ§?§?ﬁﬁ'*Bﬁddﬁ Géﬁﬁﬂ%&WfﬁréﬂﬁIyﬁuﬁbﬂbornyl
group, yclrc C ﬁ% up . |ncbud|n or bornyl. group Havrng 10
20’50 DvBEI R *8m%““'s Hbroo pod oty odaaeswp& g vez: o tér bon
at ons, o] Ié_ havi,n atricyclic
cycloalﬁ§ﬁﬁgrg ooR %¥% (% ¥¥(%53H§%r i g&%ﬁ§8;%ﬁﬂla‘P@Fr c&%ﬁ?%cmﬂ
20cycl 0@11&':‘1Hrr291rc9&9m%mgn19 Hhct 9n 305", J&?rl"at%ﬁ W the photoacid generator and
5 moves in the form of an anion, the aromatic ring does not affect transparency at all, and
there is obtained an advantageous effect of being capable of controlling the diffusion rate
and diffusion distance of the acid depending on the size of the aromatic ring. Thus, the
photoacid generator shows features that are distinguished from existing photoacid
generators.
10 As such, preferred embodiments of the present invention have been described in
detail, but the scope of the present invention is not intended to be limited thereto, and
various modifications and improvements that can be made by an ordinarily skilled person

using the fundamental concept of the present invention as defined in the following claims

are also included in the scope of the present invention.
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CLAIMS
1. A photoacid generator represented by the following formula 1:

{Formula 1]

Q QU oH, H
A+ho—~§—c|:wc —C —o%x)n—@

Q

wherein in the formula 1,

o

Y represents any one selected from the group consisting of a cycloalkyl group
having 3 to 30 carbon atoms, and a cycloalkenyl group having 3 to 30 carbon atoms;
Q. and Q5 each independently represent a halogen atom;
X represents any one selected from the group consisting of an alkanediyl, an
10 alkenediyl, NR', S, O, CO and combinations thereof, wherein R' represents any one
selected from the group consisting of a hydrogen atom and an alkyl group;
n represents an integer from 0 to 3; and

+ . .
A represents an orgamc counterion.

15 2. The photoacid generator according to claim 1, wherein Y represents any one
selected from the group consisting of an adamantyl group, a norbornyl group, a polycyclic
cycloalkyl group including a norborny! group having 10 to 30 carbon atoms, a monocyclic
cycloalkyl group having 3 to 14 carbon atoms, a bicyclic cycloalkyl group having 8 to 20
carbon atoms, a tricyclic cycloalkyl group having 10 to 30 carbon atoms, and a tetracyclic

20 cycloalkyl group having 10 to 30 carbon atoms.

3. The photoacid generator according to claim 1, wherein Y represents any one

selected from the group consisting of the following formulas 1-a to 1-i:



[ Formul a 1-gl [ Formul a 1-h] [Formula 1-i] ( j11211)e R 2)) wherein in
the formulas 1-a to 1-i, Ro and R12 may each independently be substituted
with any one selected fromthe 10 group consisting of a hydrogen atom an
al kyl group, an al koxy group, a pertluoroal kyl group, a perfl uoroal koxy
group, a hal ogen atom a hydroxyl group, a carboxyl group, a cyano group, a
nitro group, an amno group, a thie group, a nethylthio group, a nethoxy
group, OR, COR and COOR, wherein R skepresents any one selected fromthe
group consisting of an al kyl group ang an aryl group; - 37 - a, c
and d each independently represent an integer fromO to 9; b represents an
i nt eger frogygrgﬁa%;ﬂ e represents an integer fromO to 15; f represents an
i nteger fro 1o ;and 0 < c+d 17, while 0 c+f 15. 4, The photoacid
generator according to claim1l, wherein Xin the formula 1 represents any
one selecte romthe group consisting of -0-, -0C1-12-, -00-1(C1)-, -CO,

- CCCHZ“ifigg%M?C1'12"'CF120'12"'C112'0'CH2" -Cl-12C1-12-0-, -012-

(Formula 1-b]
s‘ii /(: Ryt
5 [Formula 1-¢]

é{\ /(Rﬂ)b
&

[Formula 1-dj

N 12/
[Formula 1-¢]
(RH)C

[Formula 1-f]

10



0-0-12C1-12-, -Cl12Cl112-0-Cl12-, -012CH2C112-0-, -Cl-12-0-CH2C1-12C112-,
CH2C1-12-, -CH2CH2C1l-12-0-C11-12-, -C11(0-13)-, -C(C113)2C112-,

-CH(C143) 042-, - 10CH(CH2C1-13)-, -CH(OCH3)-, -C(CF3)(0OCH3)-, -Cl-12-S-,
-d2-s-Cl12-,- (J12-s-d 2C1-12-, -CHCEl2-sS-Cl1712-,
-d2Ca-1201,-S-,-CH2C1-12-S- Cl-12C112-, -Cl1-12C1-12Cl112-S-CF12-,
-0-1(C142)01-, -C(C112012)-, -C1200-, -Cl-1(C143)C1-1200-, -Cl-1(01-21)-,
-¢oiy(a-13)-, -ClI(F)-, -01(Br)-, +CH(13r)C11-1(13r)-, - CH=CH,

- Cl42CH=C1-| -, -CH=Cl-ICH2-, -CH=Cl-I-0-, -CH=CHS- and -CH=C1-1C0-. 15

5. The photoac d generator according to claiml, wherein a noiety
represented by the followng formula 3, which is an anion noiety of the
conmpound represented by the formula 1, represents any one selected fromthe
group consisti 1)%f the following fornmulas 1-i to 1-xx: 20[Formula 3] 9 91
H2 H2 - cds [Formjlas 1-i to 1-xx]

Rm)d

[Formula 1-g]

I,

[Formula 1-h]

it (R”)f Rialg
1Ay
5

[Formula 1-i]

R‘I'I)C

55\ C/(Rm)f

wherein in the formulas 1-a to 1-i,
Ryi and Rj2 may each independently be substituted with any one selected from the
10 group consisting of a hydrogen atom, an alkyl group, an alkoxy group, a perfluoroalkyl
group, a perfluoroalkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a
Cyano group, & nitro group, an amino group, a thio group, a methylthio group, a methoxy
group, OR', COR' and COOR, wherein R' represents any one selected from the group

consisting of an alkyl group and an aryl group;



O F2 H2 COO0OH2 1I-XVi OHJ[ 1-x ][ 1-xx] 6. A nmethod for
manuf acturing a photoacid generator represented by the follow ng 5fornul a
1, the nethod conpri sing: a first step of dissolving a conpound
represented by the following formula 8 in a solvent, and reacting the
solution with a reducing agent to obtain a conpound represented by the
following formula 6; a second step of reacting a conpound represented by
the following fornula 7 with 10the ¢ ound represented by the follow ng
formula 6 in the presence of a basic catalyst, and thereby obtaining a
conpound represent ed by t he follomﬁng formula 4; and athird step of

subj ecting the comou r ted thefollovmn nmula 4 and a

con{)ound ?ep‘?’es@ﬁf@éja@/“{‘ﬁg“?‘ P{f%\}\?fﬂ’lb%flb?lhﬂ?t%% ft%“g) gs‘? ITERIESCBIE E]““ealctl (in,

ig%?%@%f%ﬁ &2 g t helc%?l a%ggéuef%g? mnt gdli ll?,I\gletscglets Iu?mtcg.,u P{gm (?r i a
7;and 0 <c+d <17, while 0 € ¢+ < 15,

5 4. The photoacid generator according to claim 1, wherein X in the formula 1
represents any one selected from the group consisting of -O-, -OCH,-, -OCH(C)-, -CO-, -
COCHa-, -COCH,CHy-, ~ClHa-, -CHCHy-, ~-CH;-0-, -CHy-0-CHy-, -CHyCH,-0-, -CH;-
O-CH,CHy~, -CH3CHy-O-CHy-, ~CHyCHRCH,-0-, -CHy-O-CHsCH,CHy-, -CHyCH,-0-
CH,CHp-,  -CHRCHaCHz-0-CHy-,  -CH(CH3)-, -C(CH3)CHy-, -CH(CH3)CH,-, -

10 CH(CHCH3)-, -CH(OCH3)-, -C(CF3)(OCHy)-, -CH»-S-, -CH-S-CHy-, -CH,CH,-S-, -

CHy-S-CH,CH;-, -CHyCH,-S-CH,-, -CHaCHCHy-S-, -CH5-8-CHyCHoCHa-, -CHoCH,-S-

CHyCHy-, ~CHyCH;CH-S-CHy-, -CH(CH,)CH-, -C(CH,CHy)-, -CH,CO-, -CH,CHLCO-,

-CH{CH)CHCO-, -CH(OH)-, -C(OH)(CHs)-, -CH(F)-, -CH(Br)-, -CH(Br)CH(Br)-, -

CH=CH-, -CHyCH=CH-, -CH=CHCHs~, -CH=CH-0O-, -CH=CH-S- and -CH=CHCO-.

15
5. The photoacid generator according to claim 1, wherein a moiety represented by
the following formula 3, which is an anion moiety of the compound represented by the
formula 1, represents any onc sclected from the group consisting of the following
formulas 1-i to 1-xx:
20 [Formula 3]
O Q
0—5— c':1 AN x}@

[Formulas 1-1 to 1-xx]



- 40 - 9 91 H2 H2 Mc--c -c -OH 002 [Formula 71 [ Formul a 4]
[Formula 5] A+Z- [Formula 1] 91 H2 H2 A+ -0-S -C -C -0(

— 38 —
Q Fa Hp QO Fp My 0 F, H
5 2 2
B-Cc_ C. s-C_C 5-C_C -
-07% O/O S07% T \o’O S07 0 >
H, O H, O H -
[ 1-i] [ 1-i] [ 1-iii ]
o Fp Hy O F, H O F, H
1 it W 2 2
&-Cc_C Rc_C| 5-C_ C.
0% ¢ \O(D 2073 "¢ o -7 e o
Hg HZ H2
{ 1-iv] [ 1-v] [ 1-vi]
O Fz H Fo H, O F, H,
1 i )
-s-C, C, &-C_ C L-C_C
..O E\;‘ C O/ _O’S\\ \C \O/ _O/S\\ \C/ \O/Q/
QO H, O H, O H
[ 1-vii ] [ 1-viii ] [ 1-ix ]
O Fy H, -
O Fp Hy o o O Fp H -CH
o 5-C L. /C}/\ 0-87% 5 qed /O/
- W O H, - wooc 0
Hs Hz
[ 1-x] [ 1xi] [ 1-xii ]
O Fy Hy
C\)\ FZ H2 /\ ’\é’C\ /c\ 7 (?\ FZ HZ /OH
-8 C’\ /C -0 W C 0O -3 C\ v -
-0 ¢ 0 O H, -07% C 0
Ha Hs
[1x] [ 1-xi] [ 1-xii ]



8 62 10wherein in the fornmula 1, formula 4, fornula 5, fornmula 6, formula
7 and formula 8. R6 represents an al kyl group; Q, @ and Q each

i ndependently represent a hal ogen atom Y represents any one sel ected from
the group consisting of a eycloal kyl group haying 3 to 30 carbon atons, and
a cycl oal kenyl group haying 3 to 30 carbon atoms; 15 X represents any one
sel ected fromthe group consisting of an al kanediyl, an al kenediyl, NW S
0, CO and conbi nations thereof, mherekp R represents any one sel ected from
the group consisting of a hydrogen atom and an al kyl group; n represents an

integer fromO to 5 - 41 - A+ represents an organic counterion; M
represents any one sel ected fronrthe group consisting of Lit. Na-' and |CE
and Z- repg e any, one sele romthe roup c ng of (OSOrCF3I,
(0S02C4F9 \u( @Z OEN(CF RZN( 75) 2) | aﬁz @F3) 3) -
(O C2F5) 5" 3 5( Brc’ & Asli: 6® %nchl‘—‘@/ 7K A conpound
represented by “ he follomrng f oltrufa 4: rmula 41 § 9t H2
[1-xvi] [ 1-xvii | [ 1-xviii |
OH
o ('::2 gz Q Ez gz
_O’S'd S TN _O——S\/ \C/ L
o 32 © o ° [:El\
OH
[ T-xix ] [ 1-xx ]

6. A method for manufacturing a photoacid generator represented by the following
5  formula I, the method comprising:
a first step of dissolving a compound represented by the following formula 8 in a
solvent, and reacting the solution with a reducing agent to obtain a compound represented
by the following formula 6;
a second step of reacting a compound represented by the following formula 7 with
10 the compound represented by the following formula 6 in the presence of a basic catalyst,
and thereby obtaining a compound represented by the following formula 4; and
a third step of subjecting the compound represented by the following formula 4 and
a compound represented by the following formula 5 to a substitution reaction, and thereby

obtaining the compound represented by the following formula 1:

15 [Formula 8]
O Q H, §
M+ -O— 8 C C —C--0—Rg
O Q2

[Formula 6]



M- -0 -S-C-C-C-06 62 10wherein in the fornmula 4, Y represents any one
sel ected fromthe group consisting of a cycloal kyl group having 3 to 30
carbon atons, and a cycl oal kenyl group having 3 to 30 carbon atons; Q and
@ each independently represent a hal ogen atom X represents any
one selected fromthe group consisting of an al kanediyl, an 15al kenedi yl,
NW S. 0, CO and conbi nations thereof, wherein R represents any one
selected fromthe group consisting_ of a_hydrogen atom and an al kyl group; n
represents an integer fromO0O to 5; an8 M+ represents any one selected from
the group consisting of Lit, Na and K 208. A chenmically anplified resist
conposition coaprQ§|ﬂg he photoaC|d generator according to any one of

clains hylog-g—c— c - on
O

[Formula 7]

a0

[Formula 4]

0 Q
M+ -0-—§—C— A o%x)—@

o Q

n

[Formula 5]
AtZ-

[Formula 1]

Q 91 Hy
A+~o~§ o x}-@

Qz

10 wherein in the formula [, formula 4, formula 5, formula 6, formula 7 and formula 8,
R represents an alkyl group;
Q1, Q2 and Qs each independently represent a halogen atom;
Y represents any one selected from the group consisting of a cycloalkyl group
having 3 to 30 carbon atoms, and a cycloalkenyl group having 3 to 30 carbon atoms;
15 X represents any one selected from the group consisting of an alkanediyl, an
alkenediyl, NR', S, O, CO and combinations thereof, wherein R' represents any one
selected from the group consisting of a hydrogen atom and an alkyl group;

n represents an integer from 0 to 3;



A" represents an organic counterion;

M" represents any one selected from the group consisting of Li*, Na" and K", and

Z represents any one selected from the group consisting of (OSOCF;),
(OS0,CaFy), (OSO2CF 7Y, (N(CE3)2)', (N(CaFs)ay, (N(Calio)a), (C(CF3)a), (C(CaFsh),

5 (C(Cylio)a), I, CIN, Br, I, BEy, AsFs and PFg.

7. A compound represented by the following formula 4:

[Formula 4]

Q Qo H
i 2 My
M+—O—ES:—~(:3~"C —C —O—(X}‘n——®

o Q

10 wherein in the formula 4,
Y represents any one selected from the group consisting of a cycloalkyl group
having 3 to 30 carbon atoms, and a cycloalkenyl group having 3 to 30 carbon atoms;
Qi and Q, each independently represent a halogen atom;
X represents any one sclected from the group consisting of an alkanediyl, an
15  alkenediyl, NR', S, O, CO and combinations thercof, wherein R' represents any one
selected from the group consisting of a hydrogen atom and an alkyl group;
n represents an integer from 0 to 5; and

M" represents any one selected from the group consisting of Li*, Na* and K,

20 8. A chemically amplified resist composition comprising the photoacid generator

according to any one of claims [ to 5.



