- 1 - DESCRI PTI ON PHOTQACI D GENERATOR, METHOD FOR MANUFACTURI NG THE SAME,
AND RESI ST COVPCSI TI ON COVPRI SI NG THE SAME 5" Technical Field The
present invention relates to a photoacid generator, a nethod for

manuf acturi ng the sane, and a resist conposition containing the sane. Mre
particularly, the present invention relates to a photoacid generator
capabl e of producing, at the tinme of exposure, an acid which has a | ow
diffusion rate, has a short diffusion, distance, and exhibits an 10
appropriate of degree of acidity so that the |ine wi dth roughness (LWR)
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 to a nethod
for manufacturing the photoaci d gEaeREtIPON and a resi st conposition
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have begn.de - i .of _hij, [ resolution, and in response to
t hese dgﬁﬁﬁﬁ@gegﬁgéggéﬁFﬁﬁghﬁﬁ#gﬁ%ﬂ%%Ubggpﬁéists have been devel oped. Such
chemcally anplified resist conpositions contain photoacid generators.
20The photoacid generator in a chemcally anplified resist conposition is
an ispor¢canicaetiement which inparts excellent properties to the chemcally
anplified resist in terns of resolution, LWR sensitivity and the |ike,
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properties that exhibit characteristics sucﬁ as excel lent resolution, LWR
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experinments on the cation noiety. However, the study for inproving the
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of the photoacid generators is still insufficient at the current |evel.
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greater influence than the cation noiety on the physical and chem cal
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properties of the resist conposition, new 10 inventions related to the

ani on nicaFyCAtPOsHIBN sariatikehe phetordd Benvasatpecent | 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.

15  Background Art
As the generations of 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



In addition, recently the light source for chemcally anplified resists
requires even shorter wavel engths than the conventionally used region of
g-line or i-line, and thus 15 investigations are being conducted on
l'ithography using far-ultraviolet radiation, KrF exeinmer laser light, Arl:
excimer |aser light, extreme ultraviolet (EU) radiation, X-rays and
el ectron beans. Particularly, since the exposure process is carried out
using pure water in an imersion ArE process, the photoresist conposition
used in such an imersion ArF process is required to have a feature that
the photoacid generator contained 20in the photoresist conmposition or the
acid generated fromthis photoacid generator is not eluted out into pure
water. DPREVoSH SUHSIAMEs 1y eitd. dpnsparency or theikebpbish @t wome pf dlsent
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Based on experimental data reporting that the anion moiety can exert greater
influence than the cation moiety 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, KrP
excimer laser light, Arl® excimer laser light, extreme uliraviolet (EUV) radiation, X-rays
and electron 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 ArF 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

eluted 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 I, Y represents any one selected fromthe group consisting
of a 10 cycloal kyl group having 3 to 30 carbon atoms, 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 sel ected fromthe group consisting of an
al kanediyl, an alkenediyl, NW S. 0, CO and conbinations thereof; R
represents any one selected fromthe group consisting of a hydrogen atom
and an al kyl group; n represents anmiytgger fromO to 5; and Ad- represents
1. 5an organi c counterion. According to another embodi ment of the
present invention, there is provided a nethod for manufacturing a photoacid
generator, which includes a first step of dissolving a conpound represented
by the fibiupionidigancsr msl extebitsnarpanpsorvisis of dagecar @a@tl(ilhﬁsq ?i@} léml ltei \mdgw t Ih a6
reduci ng agent t btain a conpound represented by the follow ng tbrnula 6;
a 20 seg’é‘ﬁ 1Sp élp\?/&? CL@&%‘WH&S;Q% srpivdcd apd ebslenead Wyich ea sakindwiey
formula 7 mﬁth‘tBe_conp und represented by the followng fornula 6 in the
presenc® BFC ¥4 F%“Hﬁ?gpy“PpﬁﬁeﬁﬁFﬁﬁﬁcﬁn%@Hﬁound repLesented bé t he
following formula 4; and a third step of .subjecting the conpound
represen?edqﬂﬁw?%éo?QPFHM@ﬁdE?8?WﬁF%ﬁf*ﬁﬁﬁmakﬁﬁﬁﬂwgﬁ&Eﬁ@ﬁg@§éﬁﬂéﬁ“5y t he

f ol l.owm I to. a substitution reaction, and thereby of aining a
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In the formula 1, Y represents any one sclected 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, 8, O, CO and
combinations thereol; 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 represented 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

following formula 5 to a substitution reaction, and thereby obtaining a compound



@-CX 51 Formula 41 9 91 H2 H29 -C -0 -C Il 0 @ [Formula 5] (X) n _
A+Z- [Formula 1] 0QL, H29 A+-0-S-C-c -cn 0 62

— 4 —
represented by the following formula 1.
[Formuia 8]
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[Formula 6]
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[Formula 5]

A+Z-

[Formuia 1]

Q QHyH  Q
A+-0—§—C—C =C ~0— c%x

o Q

In the formula 1, formula 4, formula 5, formula 6, formula 7 and formula 8, R

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



- 5 - represents any one selected fromthe group consisting of a cycloalkyl
group having 3 to 30 carbon atoms, and a cycloal kenyl group having 3 to 30
carbon atons; X represents any one sel ected fromthe group consisting of an
al kanediyl, an alkenediyl, NW S, 0, CO and conbinations thereof; W
represents a hydrogen atom and an al kyl group; n represents an integer from
0 to 5; and A+ represents an organi c counterion. M- represents any one
selected fromthe group consisting of :Li +, Na+ and K+, and Z- represents
any one selected fromthe group consisting of (0S02C173)-, (OSQR2C+F9) -,
(0S02C8F1+, (N(CF3)2) (N(C2F5) 2) -, (N(C4F9)2), (c(c.F3)3)-, (C(C2F5)3)-
(C(CF93)-, F-, I- As176- and PF6-. According to another enbodlnent
of the PYRESEALS cillﬁ@éﬁﬁf@%cd frawrtle proup condiding of axgekvelkiytaoby gampgsm 80 resi st
conposition containing the photoacid generator described above
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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, chiorine, 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: -CyHy,-.  Furthermore, the alkenediyl is a divalent atomic group
obtained by detaching two hydrogen atoms from an alkene, and can be represented by
general formuta: -C,H,-.
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



- 6 - a part of the hydrogen atons or all of the hydrogen atons are
substituted with fluorine. Unl ess particularly stated otherw se
herein, all of the conmpounds and substituents nay be substituted or
unsubstituted. Here, being substituted neans that a hydrogen atom has been
replaced with any one selected fromthe group consisting of a hal ogen atom
a 5 hydroxyl group, a carboxyl group, a cyano group, a nitro group, an

am no group, a thio group, a nethylgh%o_group, an al koxy group, a nitrite
group, an al dehyde group, an epoxy group, an ether group, an ester group, a
carbonyl group, an acetal group, a ketone group, an al kyl group, a

per fl uoroal kyl group, a cycloal kyl group, a heterocycloal kyl group, an
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to 30 carbon atons; and t het'eroaryl group neans a heteroar group
haviong &nleindMne didpard. 25atons. - 7 -- As used herein, Me is an
abbrevi ati on of a methyl group. The photoacid generator according to
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formula 1. [Formula 1] 91 H2 H29 A+-0-s-c----C -C -0-c 0Q2
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 linear or
15 branched alkyl group having 1 to 10 carbon atoms; the alkanediyl means an alkanediyl
having 1 to 10 carbon atoms; the alkenediyl means an aikenediyl 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
perfluorcalkyl group having 1 to 10 carbon atoms; the perfluoroalkoxy group means a
20 perfluoroalkoxy group having 1 to 10 carbon atoms; the hydroxyalkyt 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 1, Q and @ 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, NW S, 0, CO
and conbi nations thereof, and 12 represents any one selected fromthe group
consisting of a hydrogen atom and an al kyl group. X nay represent any one
sel ected fromthe group consisting of,-0-,- 00-1(Cl)-, -CO, -00012-,
-00C1-120-12-,-0-120-12-, -012-0-,- 0-12012-0-,-012-0-0120-12-,
-0120-12-0-C112-,-012C112012-0-, -C112-0- 1 50-120-120-1.2-,

-0-12012- 0- 0120 12- -0120120- 12- 0- 0- 12-, -0-1(013)- C(013)2012-
-0-1(013) 012¢ ﬁuéﬁtsilmfzﬁw‘_vﬂsy&an abbrpOOion ) a metleyl @) 00- 13) - , - 012- S CH2-
012012- S, 12-S.0-12C1- 12, -0120- 120-12-S-, - C112- S 0120120- 12-,
-012C1-12-S gli‘?é%ﬁ%u%1_:&@%91))0£9°01d!@@@qzwm@pdlmumpf@jec preserg-ingoipmds |

- F 0-1(B - 20
C&(érfg%€§? gpd@i%%?@ﬁ%wngﬁﬁ”ﬁlég % -CH:éHfé- and In the above

formula 1, Y~re sents any one selected fromthe group consisting of a
cycloalkyl groug ﬁ'&lng 3 to 30 carbon atonms, and a cycl oal kenyl group

having 3 to 3D @an@pn1atom© - 8- Y may represent any one sel ected
fron1the+gﬂ0ﬁp%66ﬂ3k31hﬂQm@#%&h—agéiéntyl group, a norbornyl group, a

pol ycyelic cyplgglkyl group indl g a norbornyl group having 10 to 30
car bon atons, a nonocyclic cycl oal kyl group having 3 to 14 carbon atons, a

bicyclic qulnocﬁé lé&l)végfo%ﬁﬂlahfiv(ﬁ ”%mBQ% Bachl; 118@;5’098&11;3} RPBserd o el (():g:,C% e{i(g:m
cycl oal kyl group having 10 t

and preferably a fluorine atom.
n is an infeger from 0 to 5, and preferably an integer from 0 (o 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
[rom the group consisting of a hydrogen atom and an alkyl group.
X may represent any one selected from the group consisting of -O-, -OCHs-, -
OCH(CD)-, -CO-, -COCHy-, -COCH2CHs-, -CHy-, -CHyCHa-, -CHy-O-, <CHy-O-CHp-, -
CHCH-0O-,  -CHp-O-CHyCHy-,  -CHhCHy-O-CHy-,  -CHaCHLCH-0-,  -CHy-0-
15 CHCHyCHy-, -CHCH-O-CHoClH-, ~CHaCHyCH-O-CHa-, -CH(CH; ), -C(CH3),CHa-,
~CH(CH3)CHa-, -CH(CH,CHy)-, -CH(OCH3)-, -C(CF3}OCH3)-, «CHy-S-, -CHp-8-CHy-, -
CHyCHy-S-, -Cl-S-CHyCHy-, -CHyCH,-S-CHa-, ~CHyCHyClH-S-, ~CHa-S-CH,CHyCHy-,
-CHaCHy-S-CHaCHar, -CHyCHRCH2-S-CHa-, -CH(CHy)CH-, -C(CHCH)-, -CH,CO-, -
CHCHLCO-, -CI(CH;)CH,CO-, -CH(OH)-, -C(OH)(CHy)-, -CH(F)-, -CH(Br)-, -
20 CH(Bn)CH(Br})-, -CH=CH-, -CH,CH=CH-, -CH=CHC;~, -CH=CH-0-, -CH=CH-S- and
-CH=CHCO-.
In the above formula 1, 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.



5carbon atons, and a tetracyclic cycl oal kyl group having 10 to 30 carbon

at ons. One to five hydrogen atoms anmpng the hydrogen atoms of Y may
be substituted with any one selected fromthe group consisting of an alkyl
group having 1 to 6 carbon atons, an al koxy group having | to 6 carbon
atons, a perfluoroal kyl group having 1 to 4 carbon atoms, a perfluoroal koxy
group having | to 4 carbon atoms, a hydroxyal kyl group 10 having 1 to 6
carbon atons, a halogen atom a hydroxyl group, a cyano group, a nitro
group, an amno group, a thio group, a methylthio group, a nmethoxy group,
ON COR and COOR . Wrepresents any one selected fromthe group consisting
of an al kyl oup and an aryl ou Preferably, Y may represent
any one sel egfrlﬁ@’ ‘fCPBFr?l’t‘ﬁéy @P‘b %ﬁg@@ﬂhm%p coRresting oo bl @d/unngtyﬂ eronpl as 1-a
1R fi)a nNci [Formula 1-Db] sssi N

to 1-i.
20[ For mﬁtlnglk}) %)I %@@Rif?gcftﬁbr% ogl kig goup uﬁcﬁ:&lﬁm gorporryl 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

j83}

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 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
10 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, a methoxy group, OR', COR' and

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

aryl group.

Preferably, Y may represent any one selected from the group consisting of the
15  following formulas 1-a to 1-i.

[Formula 1-a]

sjs' ~ R11)a
Ry

{Formula 1-b]

ﬁ@ﬁ )b

20 [Formula 1-c]

=

[Formula 1-d}



[Formula 1-g] [Forrmula 1-h] 10[Fornula 1-ij )R12/f In the fornul as

l-a to 1-i, RH and Rri may each i ndependently represent a hydrogen atom an
al kyl group, an al koxy group, a perfluoroal kyl group, a perfluoroal koxy
group, a hal ogen atom a hydroxyl group, a carboxyl group, a cyano - 10 -

group, a nitro group, an amno group, a thio group, a nethylthio group, a

nmet hoxy group, OR, COR, and COOR . R represents any one selected from

the group consisting of an al kyl group and an aryl group. Anobng the

subscri pts shown above, a, ¢ and d each independently represent an 5i nteger

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 <
RH%Preferany, inthe formulas 1-a, 1-b, 1-d and 1-g, R | may

c+f < 15¢ ﬁj
represenmﬁglfl2?3n§ | ected fromthe group consisting of a hydrogen atom an

al kyl gro ng 1to 6 carbon atons, an al koxy group having 1 to 6 carbon
atons, a per oroal kyl group having 101 to 4 carbon atons, a

per fl uoroal koxy group having 1 to 4 carbon atons, a hydroxyal kyl group
having | to froednRan:jat ons, a hal ogen atom a hydroxyl group, a cyano
group, a nitro group, an amno group, a thio group, a nethylthio group and

a net hoxy H{ﬁup.
/¢

s:%m)d

[Formula 1-f)

(Rit)g

g
h iRy,

[Formula 1-gj

pEemn

[Formula 1-h]

S &@)Rm)c

10 [Formula 1-i]
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In the formulas l-a to 1-i, Ry, and Rp may each independently represent 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



Furthernore, in the formulas 1-c, 1-e, 1-f, 1-h and 1-1, RH and Rp may each
i ndependently represent any one selected fromthe group consisting of a
hydrogen atom 15 an al kyl group having 1 to 6 carbon atons, an al koxy
group having 1 to 6 carbon atonms, a perfluoroal kyl group having 1 to 4
carbon atons, a perfluoroal koxy group having 1 to 4 carbon atons, a
hydroxyal kyl group having 1 to 6 carbon atoms, a hal ogen atom a hydroxyl
group, a cyano group, a nitro group, ;ap amno group, a thio group, a
met hyl t hi o group, a net hoxy group an&‘conblnatlons thereof. 20Preferably,
the noiety represented by the followng fornula 3, which is an anion noiety
of the conmpound represented by the fornula 1 shown above, may represent any
one sel 8Et@d? IEMEIPHR 4Grisupo ebnsi 8 thingro, e meeindihiogiong f vekagrobpi to
1-xx. [Eoy, ﬁj3 . %&;xgjii ] The photoacid generator described
above t 52‘{“?@ oﬁ‘llgi% byl ISPIENT PG OBhsAsGted Epmcthe igrgpi wngstangcepound
represenﬁeg,b tﬁf,abp g_fornula 3, which is an anion 5 moiety of the
conpound ¥ %Pégg% HHBYSPHR fornula 1, can provide a photoacid generator

capabl e of rgghaiiNAbiBARbIHSLOR hal &0 'E?C%iiﬁid%gl PR G
(1 I ght so

characteristics sSuch as high perneability en a rce such as Art'

i s usedintdger tiog § I BprksenfStar IBRLESENND BN 108 BPRENE W &t BBm 0 1o,
Specifig;fi;f t he nbié?? ?gbrggen%eh b; t he fogﬁbﬁ;%g #orﬁﬁ}a g{ Which is a

cation 15Qmepresentsafn inkeecRsmOund: 1iePs eseated, pitbe Sy a 1, may
represent any one sel ected
Preferably, in the formulas 1-a, 1-b, 1-d and 1-g, Ry may represent any one
selected {rom 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
10 1to4 carbon atoms, a perfluoroalkoxy group having 1 to 4 carbon atoms, a hydroxyalkyl
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 1-c, 1-e, 1-f, 1-h and 1-I, R, and Ri2 may each
independently represent any one selected from the group consisting of a hydrogen atom,
15 analkyl group having [ 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
hydroxyl group, a cyano group, a nitro group, an amino group, a thio group, a methylthio
group, a methoxy group and combinations thereof.
20 Preferably, the moiety represented by the following formula 3, which is an anion
moiety of the compound represented by the formula | shown above, may represent any
one selected from the group consisting of the following formulas 1-i to 1-xx.

[Formula 3]



fromthe group consisting of the follow ng fornulas 2a and 21).

A+ [Formula 2a] - 13 - [Fornmula 2b] 1In the
and R ) each independently represent any one

[ Formul a 2]
above fornmul as 2a and 2b, R
5 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', and R and
R2 may be bonded to each other to forma saturated or unsaturated

hydr ocarbon ring having 3 to 30 ca[pqﬁ_qtons. R4 represents any one

sel ected fromthe group consisting of 'a hal ogen atom an 10al kyl group, an

al koxy group,

group, a thiophenoxy group, and conbi nati ons thereof

an aryl

group,

a thioal koxy group. an al koxycar bonyl nmet hoxy
R3 and R5 each

an &l |
aryl group, nan conbh%atlon In the fornmulas 2a and 2b

i ndependent Oy Cﬁp@gsqgg anyoone sel ected fromthe group consisting of a
hydr ogen~at.dm_ _gro % group, a perfluoroal kyl group, an
quuin sn b grolle ar )1

, exanpl es

of the al kyP gkl

up i nclude a nethyl

group, an

[Formulas 1-i to 1-xx]
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[ 1-vii] [ 1-vii ] [ i-ix]
QO F Hy © F, H, O
s-Cc ¢ J wc ) P2 Hy O
2 Hy H
2
OH
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[ 1exiii ]
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¢ O
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[ T-xv]



- 14 - ethyl group, a propyl group, an isopropyl group, an n-butyl group, a
phenyl group, a hexyl group, and an octyl group, and exanples of the al koxy
group include a nethoxy group, an ethoxy group, a propoxy group, a butoxy
group, a hexyloxy group, and an octyloxy group. Furthernore, the noiety
represented by the fornmula 2, which is the cation noiety 5of the conpound
represented by the fornula I, may represent any one selected fromthe group
consisting of the foll ow ng fornula§:ggh_to 2-xx. [Formulas 2-i to 2-xx] O
3-s 3-s [2-i][ 2-iii ]2-iv ]

Fs Hy O
-07% \C’ \o -0 S\"’ \C/ \O O/\é\fC\C/C\O OH
- \
HZ O/ O H2 O HZ

[ 1-xvi} [ t-xvii ] [ 1-xviii ]

) Fo Hy O OH Q Fp Hy O
- O’S\\/C‘c’c\o - O’S\\xc\c’c\o

O Hy O Hy

OH
[ 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
5 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 hi gh
permeability when a light source such as ArF is used.
In the formula 1, A+ represents an organic counterion.
Specifically, the moiety represented by the following formula 2, which is a cation
10 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.

[Formula 2]
At

[Formula 2a]



The noiety represented by the formula 2, which is the cation noiety of the
conpound represented by the formula 1, may represent any one selected from
the group 5consisting of the following forrmulas 3a and 3b. [Fornul a 3aj
[Formula 3b] - 16 - In the fornulas 3a and 3b, 121 represents 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 nati ons

t her eof . R2 and 123 each in endently represent any one sel ected
fromthe group consisting 5 of a hydrogen atom an al kyl group, an ally’
group, a perfluoroal kyl group, an aryl group, and conbi nations thereof.

124 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 koxycardonyl met hoxy group, a thiophenoxy group, and conbi nations
thereof. 10 &41n the fornulas 3a and 3b, exanples of the alky group include
a methyl group, an ethyl group, a propyl group, an isopropyl group, an

n- but yl grﬁdgﬁ a phenyl group, a hexyl group, and an octyl group, and
exanples o yﬁ@‘%bkoxy group include a nethoxy group, an ethoxy group, a
propoxy gt , a butoxy group, a hexyloxy group, and an octyl oxy group.
Furthernn?e;a;he noi ety represented by the formula 2, which is the cation
noi ety 1 5of the compound represented by the fornmula 1, may represent any

one selectedu%ag&hb%?

In the above formulas 2a and 2b, R; and R, each independently represent any one

L

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
carbon atoms.

R4 represents any one selected from the group consisting of a halogen atom, an
10 alkyl group, an alkoxy group, an aryl group, a thioalkoxy group, an
alkoxycarbonylmethoxy group, a thiophenoxy group, and combinations thereof.

R3 and Rs each independently represent any one sclected from the group consisting
of a hydrogen atom, an alkyl group, an allyl group, a perfluoroalkyl group, an aryl group,
and combinations thereof.

15 In the formulas 2a and 2b, examples of the alkyl group include a methyl group, an



group consisting of the followng fornmulas 3-i to 3-ix. [Fornulas 3-i to
3-ix] it-0 0- OCH30 \==./ [ 3-1 [3-ii | - 17 - 3-vii[ 3-viii[ 3-ix
The net hod for manufacturing the photo-acid generator represented by the
tbrmula | according to another enbodi ment of the present invention,
includes a -first step of 5 dissolving a conmpound represented by the
followng formula 8 in a solvent, and reacting the solution with a reducing
agent to obtain a conpound represent ed by the following fornula 6; a second
step of reacting a conpound represented by the following fornula 7 with a
conpound represented by the followng formula 6 in the presence of a basic
catalyst, to obtain a conpound represented by the followng fornula 4; and
a t hi r de$ybErogp. 2 ROPEBPEs BN Y PERYD ETDMN 1-EplE g eaplpnyt eup.al iowl ng
formula 4 and a conpound represented by the followng fornmula to a

subst i t SN IO Emanyd mernatss obariprgzwupdng medpregenbed by t he
formul a |

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 moiety
5  of the compound represented by the formula [, may represent any one selected from the

group consisting of the following formulas 2-i to 2-xx.

[Formulas 2-1 to 2-xx]
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[ 2-ix ] [2x) [ 2-xi) [ 2-xii]



The first step includes a process of dissolving a conpound represented by
the followwng fornula 8 in a solvent, adding a reducing agent, and thereby
obtai ning a 15conpound represented by the following forrmula 6. [Fornula 8]
091H20 Il -CG-OR6 i O @ [Formula 6] - 18 - | 91 H2 H2 M+ -0-S -C -C
-C-OH 111 002 In the fornula 6 and fornula 8, R6 represents an al kyl
group, and may specifically represent any one selected fromthe group
consisting of a nethyl group, a trifluoromethyl group, a trichloronethyl
group, a tribronmonmethyl group, a triiodomethyl group, an ethyl group, a
propyl group, and a butyl group. QL and (27 each independently represent a
5hal ogen ato and preferably a fluorine atom M- represents any one

sel ected frq%?ﬁhe group ¢ i sting of Li+, Na+ and K:/r’

/ 3 _N_S . g o

-~ HsC- 8 + “S+

Sslialse Se

;l\ [ 2-xv ) [ 2-xvi ]
[ 2-xdii ]
oA

f2-xiv]

Ha CH;

& @é '

L, N
d .
st Yl )
CO ) "
CH,
[ 2-xvii ] { 2-xviii | [ 2-xix ] [ 2-xx ]

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

F|31
| +

| Formula 3b]



In regard to the solvent used to dissolve the conpound represented by the
formula 8 in the first step reaction, any solvent can be used as |ong as

t he sol vent is capabl e of di ssolving the ester conpound represented by
the fornmula 8 and bringing on a reduction 10reacti on. For the

sol vent, any one selected fromthe group consisting of esters, ethers,

| act ones, ketones, am des, al cohols and conbi nations thereof can be used,
and preferably, an al cohol - based sal t_ can be used together with any one
sel ected fromthe group consisting of dichloronethane, chloroform

di chl oroet hane, acetonitrile, toluene, 15dinethylthrmam de,

t et rahydr of uran, di nethyl formam de, dinethyl sul foxide, and conbi nati ons

t her eof , but t e present invention is not intended to be limted to these.

The al cohol - ﬁbd solvent may be any one selected fromthe group consisting
of nmethyl alco et hyl al cohol, propyl alcohol, isopropyl alcohol,

n- butyl al co but yl alcohol, t-butyl alcohol, oxobut yl alcohol,
undecyl aReﬁhﬁl roxydecyl al cohol, heptyl 20 al cohol, 2-methyl-]I

-polity" alco al cohol , et hoxycarbonyl nethyl al cohol
met hoxyet hyl gohol ,” 1- et hoxy- 2- propyl al cohol, benzyl al cohol, phenet hyl
al cohol , cycl ohexyl al cohol, nenthyl alcohol, tetrahydrothrfuryl alcohol,

t et rahydropyranpyl. al 9 - cyanobutyl al coho

4-hydroxy ZI%JF%h% ﬁ”ﬁﬁ&“@%ﬁﬂ1#5@P8H%S#H@H@éﬁkd@@ﬁoﬂh%mp@@géﬁmﬂﬂmwent|on
IS not EHQEd to be El ed to tqﬁa ‘ As the reducing agent, any
one sel %c? PrghPNe d’@f“‘ ‘ML O8RS PSR GO, Repsriorealinl graup. a 487 Bremp

NaBl 44- A1 | 44- 11i.Cl, Li AL(OMe) 3, and conbi nati ons thereof 5can be
used. &ﬁﬁnmﬁ%ﬁﬁéﬁ(@frepresented by the formula 8 and t he reduci ng agent

b d 1915 f d at |

Catio of 1 %R T bRy kot by Do 308uR BLGC el s and.
t he o ed _ar t ) 1 bed above, th K
of the B oanBeEhof & MR %e‘%paaaﬁﬁ%‘ﬁ?@?mt%éé PRaliERsE Lage  f rotBean be

I ncr easgfll combinatiohfGefdor st reaction can include, specifically, a step of
di ssol ving the conpound represented by the formula 8 in the solvent

mentioned alpvepiddcad fthyﬁ%n@@&lbctc@q}fyn{‘gm roﬁﬁ'&%h rgg&ng 1q{] @ptWaé)% g the

solution to prepareareactlon m xture |C]U| react’i on
m xt ur ealkylqugidupr onn t hiekoxge Lobh, andahgatingpangd shichibg the eagtion

m xture 15l qui d.
alkoxycarbonylmethoxy group, a thiophenoxy group, and combinations thereof,

10 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
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 moiety

15 of the compound represented by the formula 1, may represent any one selected from the

group consisting of the following formulas 3-1 to 3-ix.

[Formulas 3-i to 3-ix|

ars O L = )oc a3 Q
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The process of stirring can be carried out preferably at 20C to 120C for 2
to 6 hours, and nore preferably at 45C to 80C for 3 to 5 hours. Wen the
process of stirring is achieved in the tenperature and time ranges

descri bed above, the yield of the product can be increased, and the
formati on of side products can be m nimzed. 20The reaction of the reaction
mxture liquid is termnated by quenching, the solvent is renoved, and then
the reaction product is collected. .., In regard to the nethod for
collecting the reaction product, any ‘ctonventional nethod that is capabl e of
renovi ng the solvent fromthe reaction mxture liquid and collecting the
reacti on product, can be used, and for exanple, a recrystallization nethod,
a 25nmet hod of solidifying the reaction product by using a mxture of a

sol vent whi¢h\readiTy.. - ZOijqiﬁzoyv§;%nﬁmres§i£}DgM onpound and a
sol vent whi el har di ssol ves co nd, a od /extracting a

concentrate of the reaction product with a solvent, or{a, t hod of

concentrating the! reacti on product;3vgan be used. _ preferabl e exanpl e
of the method of collecting the reaction product t k%! can be used may be a
met hod of renoving the solvent fromthe reaction m xture |iquid, dissolving

the residue in distilled er, subsequently acidifying the solution to pH
5to 6, rﬂtg: the%&ﬁ@&ture@uﬁd@ ng an al cohol again
to the coieentrate’to renmove’i norgahic salts=in aslurry form filtering
t he residue,Egﬁg crystallizing the filtrate using diethyl ether or the

o)

t )
i ke. 10The ound represen?%ﬂ”by the formul &8 can be produced t hrough
an intermedi ate production step of reacting an al koxide with a halide to

produce a di'elckaxyb@ld dfa G emRAUR0HR ?‘gﬂs)ﬁg%lb Y@g@lﬁ%ﬁgfl‘(ﬁaé S %ﬁg{i’ I%a (7! R)Srelglyae ntly

oxi di zing one of the two al koxy gro e co und to
pr oducel aceaimuBdai @R esE@seRYot AR bRLAWLAG LAY o9 ARE By of
he & i Mehioh gﬁl@gif} l’?ﬁg E’%gr(r)riijl a9

sul fbnation step of reacting the conpound represent
Wit 15 andibsodvig@nicompuliid feprdsentad od uﬁ@fdmeui%)ﬁg% g?@%&%&ﬂ} gt Rycidie

formula 8. [Fornmula 91 91 H2 9 3-.7? -0 -
the solution with a reducing agent to obtain a compound represented by the following
tormula 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
10 subjecting a compound represented by the following formula 4 and a compound
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
following formula 8 in a solvent, adding a reducing agent, and thereby obtaining a

15 compound represented by the following formula 6.

[FFormula 8]

O Q , O
1l ! 2

M+ -0—8—C—C —C—0—Rg
O Q

[Formula 6|



In the formula 9, R6 represents an al kyl group, and may specifically
represent any one selected fromthe group consisting of a methyl group, a
trifluoronmethyl group, a 20 trichloromethyl group, a tribronomethyl group,
a triiodomethyl group, an ethyl group, a propyl group, and a butyl group;
and Q to Q each independently represent a halogen atom and preferably a
fluorine atom - 21 - Specifically, the al koxide used in the

i nternedi ate production step nay be al koxyal kene having 3 to 10 carbon
atons, which contains a carbon-carbon double bond, and specifically, the

al koxi de may be net hoxyet hene, ethoxyethene, or the like. The halide may be
an al kyl halide, and may be specifically perfluoronethane,

5di br onmodi f | uor hane, perbrononmet hane, or perchl oronet hane. In the
|nterned|ate gﬁeg¥|ﬁm Ebep, the al koxide and the halide are allowed to
react inM 5£C hﬁC‘b@seG sbiH/ent, and the conpounds can al so be reacted

W th sodlun1hydcpsggf|te (Na28204) and sodi um hydrogen carbonate (NaFl CO3).
Furthernore, the reaction of oxidizing one of the two al koxy groups of the

Pl T R T
e S Byl oA S '
St ot S8, D600 LR, 46 P08, 59 L

hvdesuf i e Compup 1 oS ccpyhe i 6 b Bcadbced o

per oxi dﬁdfééﬁﬂé’[@%} and BRI Ab] S/LbnﬂL%rﬁReai&{lx\ ]P@ZX!QJ Flscls diore éﬁﬁcﬁ%q ﬁ‘ ilrbsed as

t he oxidizing agent. The second step inclu process of reac

conpoungrougRogsamped Ly, Ndeaudiatt owi ng forml a 7 wth the cormound
represented by the fornula 6 in the presence of a 20basic catal yst, and

t her eby obt dinntggd ao demnoduntudedns eresite theonifdand eddrowhrg dyahiw gt
[ Formul a 7]
8 in the first step reaction, any solvent can be used as long as the solvent is capable of
dissolving the ester compound represented by the formula 8 and bringing on a reduction
10 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
consisting of dichloromethane, chloroform, dichloroethane, acetonitrile, toluene,

15 dimethylformamide, tetrahydrofuran, dimethylformamide, dimethyl sulfoxide, and
combinations thereof, but the present invention is not intended to be limited to these

The alcohol-based solvent may be any one selected from the group consisting of
methy! alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, n-buty! alcohol, 1sobutyl
alcohol, t-butyl alcohol, oxobutyl alcohol, undecyl alcohol, hydroxydecyl alcohol, heptyl

20 alcohol, 2-methyl-1-pentyl alcohol, allyl alcohol, ethoxycarbonylmethyl alcohol,
methoxyethyl alcohol, 1-methoxy-2-propyl alcohol, benzyl alcohol, phenethyl alcohol,

cyclohexyl alcohol, menthy! alcohol, tetrahydrofurfuryl alcohol, tetrahydropyranyl alcohol,



[Formula 41 - 22 - 91 H2 H29 m#-0----s-c--c -C -0---c(x)n Il 0 Q2

In the fornmula 4 and fornmula 7, Q Q and Q each independently represent a
hal ogen atom and n represents an integer fromO to 5, and preferably an
integer fromO to 2. 5Mr represents any one selected fromthe group

consi sting of Li+, Na+ and K+. X and Y have the sane definitions as
descri bed above for the conpound represented by the fornula 1, and the
definitions will be not repeated. As {the basic catalyst, any one selected
fromthe group consisting of triethylam ne, di et hyl am ne, pyridine,
di et hyl i sopropyl am ne, and conbi nations thereof can be used. 10Wen a basic
catalyst is used in the second step reaction, the desired product can be
obt ai ne&8YAROPRY a&”ﬁ?%ﬁ%%ﬂ¢?éﬁ%ﬁﬂ5ﬁ°%%ﬁﬁm combinatiye thewget.i v bé rbensecond

step can be.carried oyt in the presence of a solvent, and any one sel ected
frog1thg“ﬁ?%ﬂbm@8h§W§ﬁF%5’ h%ﬁ%ﬁ@é?“@thers, | act ones, ketones, anides,

| cohol's, and_combinations thereof can be used as the saol vent, Preferably,
e sol vent 1by " G-Iy oAb 081 Gt SO F DA thE groUp CBMSIns Pirabi L

i chi or prvgt hang G0 RO Mek! RBLPLITEN AR AT Ol L Gnad b B0S r 2
5  can be used.

The compound represented by the formula § 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
described above, the yield of the product relative to the amount of the reducing agent used

10 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
regetion mixture liquid from the ice bath, and heating and stirring the reaction mixture

15 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 45°C to 80°C for 3 to 5 hours. When the process of stirring
is achieved 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.

20 The reaction of the reaction mixture liquid is terminated by quenching, the solvent
1s removed, and then the reaction product is collected.

In regard to the method for collecting the reaction product, any conventional
method that is capable of removing the solvent from the reaction mixture tiquid and
collecting the reaction product, can be used, and for example, a recrystallization method, a

25 method of solidifying the reaction product by using a mixture of a solvent which readily



The conpound represented by the formula 6 and the conpound represented by
the formula 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 formula 6 20 and the conpound represented by
the fornula 7 are allowed to react at the nolar ratio described above, the
two conpounds can be conpletely consunmed, and thereby the efficiency of the
reaction can be increased. - 23 - _ O__Furtherm)re, t he conpound
represented by the fornula 6 and the:%asic 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 /1:1.1 to 1:1.8. Wen the conpound of fornula 6 and the basic

cat al ystissplecy dederitinmeorraediand datolvams whithahardlatdissobies ¢hd budpabdyve, t he
reaction ti can be accel erated, and 5renoval of any residual basic

cat al ysf“‘"élfh‘?rﬁTjE ‘Efgexﬁlea@*&’e%é?réﬁeimﬁt@ ol thengactivagrerust Bpthresdranbrorcame®pdef fi cal | y
include a_ pr s.of dj.ssol ving tﬂglgo ound represented by the fornula 6

ces f I
and the°8%ﬁ%§ﬂﬂa%¢8‘?%EQhWQHH%y“W- gtmula 7 in the solvent mentioned
above to prepare.a . reaction mxture stirring the reaction mxture, addin
t he above-Io neﬁtatilg%leagqebtaxs“im ?%8&1&}@?&%4 8%%6?‘2%‘“?%“1%839“88&? ¥t thak €4t Be  and )

t hen; 10sti4 i ngs.t he | ti-nQ_m Xxture. ~Jhe process of .stirring can be
carrfedﬁ%%kg%leP%ﬁ%g%@ﬁgk%gq?@ﬁﬁ%?aﬁﬁr%ﬂg?lfbfpt@eﬁfﬁéxpopnﬁmﬁﬁEwuﬁours,
and nor g;.prief.erabl.y: : . [ at ur, ‘ .80C for 1.5 to ours. Wen
the procsBd aB DIt AP RIS Bl S Rk A b S P TR anges

descr i beshaR@Mehg hBGeMkishdnlurd e, RY QAMGS . LIGE 625800, A0 Al
fornation(%Egﬁﬁgb%ggg¥%§hg?gag%ﬁagg’ﬁgﬁﬁ%ﬁggﬁgﬁstdgﬁﬁ$ﬁ§§?ggcfﬁ8%pg¥ t he
react i OpenidvetiHb@ahik GHltdinl Hsh8Y %ﬁ%tfﬂ%&-m}g Y RRERE NG &-Pﬁmﬁ% aRE gilid €moved,
and then the reaction product is crysta |IZ€§. Thus, e Cco ound

r epr esengiggl dieyhyl bgef @riAeliRe. 4 can be obtained. In regard to the nethod for
crystallization, any nethod can be used without 20 limtations as |ong as

t he.tret hod iBhea cospalndretprostnakl bendwi ngniuhe ssehyesd phddaed hardu@RCSd on

m xture liquid and crystallizing the reaction product, but preferably, a
met hod ofiermerdmw mgodikgos oltarentt fonoing he algacide owithi xthslide | ioqytdiuc@addi ng an
al cohol again to the residue, filtering a slurry thus obtained, washing the
sol i ds @stakpledidpycofipotindibinong tsd rgodly srodse dubsadiently ekhipkingtoRerof aind t he

i ke, and drying and crystallizing the solids, can be used. 25The third

st ep i nBYLdkexw Sprps ef sheodiakabyleditly sgmphendc onpodna 7 epnpsent egresdiged - 2 -
formul a 4 shown above and the conpound represented by the follow ng fornula
5to aak% Betforipyingnoparala epd agrionatienetsp deadtmigribe sorpepoluepresepresent ed

by the follow ng fornula 1. ) .
Y15 by the %[(\)Armgla with an morganic sulfite to produce the compound represented by the

formula 8.

[Formula 9]

(721 Hs C”)
Q¢ —C —C—0-R,
Qy

In the formula 9, Rg represents an alkyl group, and may specifically represent any

one selected from the group consisting of a methyl group, a trifluoromethyl group, a

20 trichloromethyl group, a tribromomethyl group, a triiodomethyl group, an ethyl group, a
propyl group, and a butyl group; and Q; fo Qs each independently represent a halogen

atom, and preferably a fluorine atom,



[ Formula 5] A+Z- 5In the formula 5, Z- represents any one selected fromthe
group consisting of (OSQ2CF3)-, (0S02C4F9)-, (0S02C8F12)-, (N(C173)2)-,
(N(C2F3)2)-, (N(C4129)2), (C(CF3)3)-, (C(C2F5)3)-, (C(4F9)3)-, F-, d-,
Br-, |-, BF4-, AsF6- and PF6-; A+ represents an organi c eounterion. Since
the specific definition of this organic counterion is the sanme as the
definition provided for the conpound represented by the formula 1, the
description will 10not be repeated.. ,, _ The conpound represented by the
formula 4 and the conpound represented‘by the formula 5 can be used at a
nolar ratio of 1:1 to 5:1, preferably at a nolar ratio of 1:1 to 3:1, and
even nore preferably at a molar ratio of 1:1 to 2:1. Wen the conpounds are
used at the wRAcHIaat ihe akaeds medl abdhe intemeedisa orodontion sepeay bl e can be
m nim zed, anp 15any side reaction caused by the use of an excessive anount
of the PER¥HS °§% gt locHhcaos e e whigh contains a cpponsqarkem daubledpndeact i on
can be ca rig‘_gﬂt @% ﬁging_a{recrys}alli_ation met hod or a nethod of
sol i di f T hgPEREHECTVet FRgTE HEYshy Meirariers rlynvehens eadhe dkeusiby a

m xture . solvent that satisfactorily dissolves the salt (good solvent)
and a s &%nﬂﬁg a “p&%rﬁngog?gﬁ%lfﬁé F%@’s‘Tt“FﬁaﬁﬁH%OP9éh@§¥“%ﬁW@Ca met hod

of Q§trgﬁﬁ%ﬁ&ﬁHﬁ%@n@ﬂﬁg%ggn%gngégﬁgggag%gﬁﬁg¥§$§§entrating and recovering

the salt obtal ned can a WV; t he conpounds are

di ssol ved | rlnqil&!f'llt@ﬁlggﬁkjﬁpﬁuc%%g s@})@%i#l&)xfc@raw&d\{\&n{h X%{esdilggv?(’:g rug PH%Q he

-t
| ayers can be stirred to allow a ution reaction'to tthe -

25 - cage aﬁ’falétﬂioﬂlga&%lcgblgelﬁ,‘"@ﬁél GUETcohGRGRALRLTEEROR, lehebf V%gvgg%iﬁ%eous in

that no additional nethods are needed for the separation of roduct .

The sti hydr@@lii@t@r(mﬁlsz@ﬁ?/ﬁh@@ogiﬁn 98rodel @afboRQAM! §aLRAS .”ﬁlyur?nlrci:ﬁﬂozge gfarried

out for 2 to 4 hours. en the reaction is carried out in the tihe range

descr i bedciahoye oxidivengy ioak dhfohe tlie Ak Foup@ b o@e BNLEBILLYAd DGhBaSRM. S
When t he conpound represented by theggg%nu%a I ié prégﬁted thf&Egﬁ t he

pr dces speddeses idbadibad abeve daheceanpdund if gRresentest Moxidiginh Q! adl can be
produced by an efficient and sinple nethod. The resist conposition
accor di agpecidicanenhkrofenbadilirantagoft thiteapbessnt is K& i on
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
hydrogen carbonate (NaHCO3). When the sulfonation reaction is carried out using sodium
15 hydrosulfite, the compound represented by the formula 8 can be produced by oxidizing the
organic sulfonate thus produced. In this case, hydrogen peroxide (H;0,), sodium
tungstate (Na; WOy,) or the like can be used as the oxidizing agent.
The second step includes a process of reacting a compound represented by the
following formula 7 with the compound represented by the formula 6 in the presence of a
20 basic catalyst, and thereby obtaining a compound represented by the following formula 4.

[Formula 7}

R
5=t~

[Formula 4}



contains the photoacid generator represented by the formula 1 shown above.
The resist 10conposition is based on the constitution of conventi onal

resi st conpositions, and therefore, the description on the resist
conposition will not be repeated herein. The phot oaci d generat or
according to the present invention can produce, at the time of exposure, an
acid which has a low diffusion rate, has a short diffusion distance, and
exhi bits an appropriate of degree szgpLﬂity so that the line width
roughness (LWR) 15 characteristics can be inproved, and elution of which
in a solvent such as pure water that is used in the process can be
controlled. Furthernore, the nethod for manufacturing a photoacid generator
according to the present invention can produce the photoacid generator
descri bed abovey tdirough an epficient_and sinple nethod. 20Best Mde for
Carrying LOLI%LJ¢UL tjgﬂlcym&m_gggrmgn fter, the present invention will be
described in'deiail by way of "Ex I o that a person having ordinary
skill in the ar® 6%4tained to the present invention can easily carry out
the invention. However, the present invention can be carried out in various
alterations @n@e HPF?G%?P%%@P“H%@a§ho§b5@ﬁ‘th%ﬁ jgepestlentiynfepessenion t he
Exanple§125;h”t are described herein., - 26 - Synthesis of photoaeid

gener at 6f O%‘é&fﬂ?lﬁeéﬁ"‘%“ ESPATHSIE 2 “Ftﬁgelgﬁﬁ’ﬁ 84e P danseirelestbdy an integer §ppt hissi s of
Adamant ane- | - car boxyl i ¢ aci d- 3, 3-di fl uoro-3-sul fo-propyl ester diphenyl

met hyl pfienyl sul foni um sal t (Step 1) As shown in the follow ng

oxapr opanc- o Tgurranafy Ps3BrEThbodhe BRUbET P o NESI KhBOH) and
1.2 L of tet frLr g . THE).. asssol e ' th. 44 1 16 |
of “sodi um bor oy e nerTr): CelTEPEE bl ®iebih ' e SRutebitiion,

and t hugpasbRaEhy Al MBintlid" Cadd tﬂé'.ﬂgfh\%ﬁnspt(/ﬁﬂ%raﬁ)gre plbgr conpl etion of the
dropwi se 10 addition, the reaction mxture |I'iquid was renoved fromthe ice

bath and wasahgatiRdictc@iafRE anWht ‘%eig@t.b@tﬁ%hﬂ@lg g@(gflpth%ﬁxrsfssﬁ@ 6f g‘e‘t’[{ﬁamﬁég,e

reaction mxture liquid was Stirred for about reaction

m xt ur edikihglantndesyriaenchady WobRpdiastihd, | 84 YWahGhai ARALEREN c%utf' g)es&)geg.ent Was
renoved. The crude reaction m xture was dissolved in distilled water, and

t hé 015sWhuh iobasiasatalybidisl ised iwithé send ey ahetoyEE Aehtar hed@qi @ntik PH 5 to
6. The acidified reaction mxture was concentrated, and then nethanol
was addedaittrewehio cagaiimal rEheioglinie.y t hus obtained was filtered to renove
inorganic salts. The filtrate obtained by renoving the slurry was washed
two tines wilihe rexignef tangcoiestepetdnanodarliayen ines: ponpentt at@deagaidn and
then was crystallized using diethyl ether.
any otie 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
15 be any one selected from the group consisting of dichloromethane, chlotoforn,
dichloroethane, acetonitrile, toluene, and combinations thereof.
The compound represented by the formula 6 and the compound represented by the
formula 7 can be used in the reaction at a molar ratio of 1:1 to 1:3, and preferably can be
used at a molar ratio of 1:1.1 to 1:1.5. When the compound represented by the formula 6
20 and the compound represenied by the formula 7 are allowed to react at the molar ratio

described above, the two compounds can be completely consumed, and thereby the

efficiency of the reaction can be increased.



20The white solids obtained by crystallization were dried in a vacuum and
the conmpound structure was confirnmed by I HNVR the spectrumof which is

shown in FIG 1. Thus 68.5 g (0.346 nol; yield 95% of sodium
1, 1-di fl uor o- 3- hydroxypropane- 1 -sul fonate was obtai ned. EI-NVR(D20):

(ppm 2.38(t, 21-1), 4.1 8(t, 2H - 27 - For reference, sodium
1,1 -d ifluoro-3-nethoxy-3-oxopropane-1-sul fonate shown above can be

produced by a reaction such as the jcgg-! owi ng Reaction Schene 2. [Reaction
Schene 21 \Ove + CF2Br2 Na2S204 NaH MeOH F F Ove Br>COwe KHS05 F\|I

Furthermore, the compound represented by the formula 6 and the basic catalyst can
be used in the reaction at a molar ratio of 1:1 to 1:4, and preferably used at a molar ratio of
I:1.1 to 1:1.8. When the compound of formula 6 and the basic catalyst are used in the
reaction at the molar ratio described above, the reaction time can be accelerated, and

5 removal of any residual basic catalyst can be made easier.

The second step reaction can specifically include a process of dissolving the
compound represented by the formula 6 and the compound represented by the formula 7
in the solvent mentioned above to prepare a reaction mixture, stirring the reaction mixture,
adding the above-mentioned basic catalyst dropwise to the reaction mixture, and then

1C  stiring the resulting mixture.

The process of stirring can be carried out preferably at a temperature of 20°C to
120°C for 1 to 4 hours, and more preferably at a temperature of 45°C to 80°C for 1.5 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

15 products can be minimized.

The reaction of the reaction mixture tiquid is terminated by quenching, the solvent
is removed, and then the reaction product is crystailized. Thus, the compound represented
by the formula 4 can be obtained.

In regard to the method for crystallization, any method can be used without

20 limitations as long as the method is a usual method of removing the solvent from the
reaction mixture liquid and crystallizing the reaction product, but preferably, a method of
removing the solvent from the reaction mixture liquid, adding an alcohol again to the
residue, filtering a slurry thus obtained, washing the solids obtained by filtration using
distilled water, ethyl ether and the like, and drying and crystallizing the solids, can be used.

25 The third step includes a process of subjecting the compound represented the



Br"--"Ove Na2S204FvFH202F 0 NaHCO3Na02SOveNa21A/ 04 NaO3SOwe sac (Step 2)
As shown in the follow ng Reaction Scheme 3, 20 g (0.101 nmol) of the 5
sodi um 1, 1-di fl uor o- 3- hydr oxypropane- 1 -sulfonate produced in Step |. and
29 g (0.146 nol) of adamantanecarbonyl chloride, which is represented by
formula Ain the follow ng Reaction Scheme 3, were dissolved in 400 m of

di chl oroethane to prepare a reaction mxture, and the reaction mxture was
stirred at anbient tenperature. 23 m, (0.165 nol) of triethylamne (Et3N)
was sl owy added dropwi se to the reaction mxture at 20C to 1025C. _
Subsequently, the reaction tenperature of the reaction mxture was raised
to 60C, and at that tenperature, the m xture was heated and stirred for 2
hours. [ormulgshpwa dibgyeand theofornpand gerreseaisddly thhdolewiogi formwind wre,d t he
reaction salvent was renpved fromthe reaction mxture, and the residue was
made i nEWPSLfYiopyrepdiog ag) Higrelst Rbtaminghpconpesnd Hepresaniadebedic THBvEoL i d
obtained by .filtering the slurry were washed using - 28 - distilled water
and eth mﬁ‘tlah}s'r, and then were dried in a vacuum The vacuumdri ed
solids were ﬁpb' elct 2ed to HNWVR, and the structure was _confi rmed. Thus, 30 g
(0.0832 nol ; )S)I%P& 530% of adamant ane-1 -carboxylic acid-3, 3-

di fluoro-3-sul fo-propyl ester sodiumsalt, which is represented by formla
B in the &f6l 1 ow ng Reacti on Schene 3, was obt ai ned. H NVR (Di net hyl
sul f oxi de-d6, tetranethylsilane): (ppm 1.67-1.98(m 1511), 2.45(t, 2H),

4.52(t, 21-1p, {h@e[%?ﬁh@nﬁ,Sg-h%};?es%ﬁt's ldny one selected from the group consisting of
(OSO2CF3)-, (0SO2C4F9)-, (OSOCsF 17)-, (N(CF3))-, (N(CaFs)a)-, (N(CaFo)a), (C(CF3)3)-,
(C(CaFs)3)-, (C(CyFo)s)-, F-, Cl-, Br-, 1-, BF4-, AsF4- and PFg-: A+ 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

10 not be repeated.

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

15 any side reaction caused by the use of an excessive amount of the reaction product can be
suppressed.

The substitution reaction can be carried out by using a recrystallization method or a
method of solidifying and recovering the salt obtained from the reaction using a mixture
of a solvent that satisfactorily dissolves the salt (good solvent) and a solvent thai poorly

20 dissolves the salt (poor solvent), and a method of extracting with a solvent, or a method of
concentrating and recovering the salt obtained can also be used.

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



A 10(Step 3) As shown in the foll ow ng Reaction Schene 4, 8.5 g (0.0236
nmol ) of the adamantane-1 -carboxylic acid-3,3-dffluoro-3-sulfo-propyl
ester sodiumsalt produced in the Step 2, and 10 g (0.0234 nol) of diphenyl
nmet hyl phenyl sul foniumtrifluoromethane sulffinate salt represented by
formula Cin the follow ng Reaction Schene 4 were dissolved in 100 m of
di chl oronmet hane (or nethylene chloride, M) and 100 m of water 10to forma
reaction mxture with two | ayers. 'I;hezrjre_acti on mxture was vigorously
stirred for 3 hours so as to allow a Treaction (two-layer reaction) to
occur. When the stirring of the reaction m xture was conpl eted, an
aliquot of the organic layer was taken to check the progress of 'ghe
react i ofasyefasingvReh Wheve-leher teedoni wathodsit conplagtageyustihnehargamidilidrayer was
collected, and the solvent was renoved. The slurry thus 20 obtai ned was
washed HHHYS areciedibive thtaiaiatonogbe aralory ehte tindnhexdreaas:dau Gor2
sol vent , gnd thus solids were obtained. The solids were dried under yeduced
pressur & 0 Ast Hddmay dlaope Grdicr gt s drivdohays. f BilvenItae Bagtipntikearfiod boii ng
Reacti on !ficherre. 4 was . - rZGE - obtained. Thus, 13.3 g (0.0216 nol; yield
94. 3% 5 (B8 4R s o rited BYG 1Ty igleljod s, podugit £ b @iy s y|h est er
di phenyl rret@\,)c(l_‘ gnyl sul fonium salt represented by formula D in the
f ol Ihgvvi ng Red %Egﬁc SORE “% %?S%%%é\ibﬁe e ’élmﬁ’hé ét PipdteRde ﬂWé‘éBGi’SélT |9 r7 ged
by I H NVR...5] : (dczg)l roformd etramet hyl sj | _ne%'r p ngJ 1.69-1. m
151-1), .Cﬁsg%”tk?‘l’\%ﬁj’ﬁ .0851’(@‘,“ “§ﬂj"!ﬂ“2ﬂt éf@t%s?mﬂﬁy ,%Gif%b & f2 mye Pipdgerdz 770m
1214) [ Bﬁ@ﬁ%ffﬁ%ng&ﬁeﬁpf&] method.
The resist composition according to another embodiment of the present invention
contains the photoacid generator represented by the formula | shown above. The resist
10 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
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)
15 characteristics can be improved, and elution of which in a solvent such as pure water that
is used in the process can be controlled. Furthermore, the method for manufaciuring a
photoacid generator according to the present invention can produce the photoacid

generator described above, through an efficient and simple method.

20 Best Mode for Carrying Out the Invention
Hereinafter, the present invention will be described in detail by way of Examples
so that a person having ordinary skill in the art pertained to the present invention can
casily carry out the invention. However, the present invention can be carried out in
various alterations and modifications, the scope of which is not limited to the Examples

25  that are described herein.



CH3CH3 [ Synthesi s Exanple 2 for photoacid generator] 10Synthesis of

Bi cycl o[ 2. 2. 1] hept ane- 2- carboxyl i ¢ acid 3, 3-difl uoro-3-sul fo-propyl ester

di phenyl nethyl phenyl sul fbniumsalt (Step I) The process was carried out

in the sane manner as in Step 1 of the Synthesis Exanple I, and thus sodi um
1, 1-di fl uoro- 3- hydr oxypr opane-| - sul fonate was obtained. 15(Step 2) The
process was carried out in the sanme manner as in Step 2 of the Synthesis
Exanpl e 1, except that bicycl0[2.2,;hnggtane-2-parboxyl chl ori de
represented by fornula Ein the foll owi ng Reaction Schene 5 was used

I nstead of adamant anecar bonyl chl oride. Thus,

bi cycl o[ 2. 2. 1] hept ane- 2- ear boxylic acid 33- di f1 uoro-3-sul fo-propyl
est er sodi unvEihesiy abpleojereidgergrataarnula F in the fol | owi ng 20Reacti on
Scheme 5 was, obtai ned. [Reaction Scheme 5] - 30 -

[Synthesis Example 1 for photoacid generator}

Synthesis of Adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl ester
dipheny! methylphenyl sutfonium salt
5 (Step 1) As shown in the following Reaction Scheme [, 83 ¢ (0.376 mol) of
sodium 1,1-difluoro-3-methoxy-3-oxopropane-1-sulfonate was dissolved in 160 ml of
methanol (MeOH) and 1.2 L of tetrahydrofuran (THF) as solvents, in an ice bath. 44 g
(1.16 mol) of sodium borohydride (NaBIl,) was slowly added dropwise to the solution,
and thus a reaction mixture liquid was prepared. After completion of the dropwise
10 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.

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
15 solution was acidified with concentrated hydrochloric acid to pH § to 6.

The acidified reaction mixture was concentrated, and then methanol was added
thereto again. The slutry thus oblained was filtered to remove inorganic salts. The filtrate
obtained by removing the slurry was washed two times with hexane, and the methanol
layer was concentrated again and then was crystallized using diethyl ether.

20 The white solids obtained by crystallization were dried in a vacuum, and the
compound structure was confirmed by 'H-NMR, the spectrum of which is shown in FIG, 1,
Thus 68.5 g (0.346 mol; yield 95%) of sodium 1,1-difluoro-3-hydroxypropane-1-sulfonate
was obtained.

"H-NMR(D,0): (ppm) 2.38(t, 21), 4.18(t, 2H)

25 [Reaction Scheme 1)



(Step 3) The bicyclo[2.2. 11hept ane-2-carboxylic acid

3, 3-di fl uoro-3-sul fopropyl ester sodiumsalt produced in Step 2 and

di phenyl nmet hyl phenyl sul foniumtrifl uoronmet hanesul fonate represented by
formula Cin the follow ng Reaction Schene 6 5 were allowed to react, and
thus bicyclo[ 2. 2. 1Thept ane- 2- carboxylic acid 3, 3-difluoro-3- sulfo-propyl
ester diphenyl nethyl phenyl sulfoniumsalt represented by fornula Gin the
foll ow ng Reaction Schenme 6 was obtained. ' H NVR( Chl or of or m d3,

tetranethyl silane): (ppn) 1.09-1.38011, 811), 1.43(d, 111), 1.5001,
111), 2.270m 111), 2.480s, 31-1), 2.67(m 211), 4.380m 214), 7.50(d, 211),
7.63- 107770. 1211) [Reaction Schene 6] Synthesis of resin [ Synthesis

Exanple 1 foryresin] 153-Bicyclo [2.2.1
| hept - 5- en- 2-1y1- 3- hygg’gxypr opiasr . caci dt - but yl é%t er,1l - met hyl adamant ane

acryl aten(ab’rﬁe y Yaddamantyt—acrytat e) , ag?, - r@IHacL met hyl _
acryl ate (2-6&xbtet Kahydr of GG acryl é? in fe added a%g)%l ar ratio
of 1:1:1 (33 parts:33 parts:33 parts), and 1, 4-dioxane was used as a

pol ymeri zation solvent, in an
For reference, sodium 1,1-difluoro-3-methoxy-3-oxopropane-1-sulfonate shown

above can be produced by a reaction such as the following Reaction Scheme 2.

[Reaction Scheme 2]

NayS,0, FF OMe  kuso, FOF @

AN + CF,Br, — o 27% s
OMe 272 Brw\OMe BrMOMe
NaHCO3
MeQH
Na,$,0, F.F O H,0, F.F O
NaHCO, Na028>uJ\OMe Na, WO, NaossMOMe

20C

(Step 2) As shown in the following Reaction Scheme 3, 20 g (0.101 mol) of the

o

sodium 1, 1-difluoro-3-hydroxypropane-1-sulfonate produced in Step 1, and 29 g (0.146
mol) of adamantanecarbonyl chloride, which is represented by formula A in the following
Reaction Scheme 3, were dissolved in 400 ml of dichloroethane to prepare a reaction
mixture, and the reaction mixture was stirred at ambient temperature, 23 mi (0.165 mol)
of triethylamine (Et;N) was slowly added dropwise to the reaction mixture at 20°C to
10 25°C. Subsequently, the reaction temperature of the reaction mixiure was raised to 60°C,
and at that temperature, the mixture was heated and stirred for 2 hours.

After completion of the reaction of the reaction mixture, the reaction solvent was
removed from the reaction mixture, and the residue was made into slurry using ethyl ether,

which was then filtered. The solid obtained by filtering the shurry were washed using



- 31 - anobunt equivalent to 3 tines the total mass of the reaction nononer.
As an initiator, azobisisobutyronitrile was used at a proportion of 4 nol %
based on the total nolar amount of the nononmer, and the system was all owed
to react for 16 hours at 65C. After the reaction, the reaction solution was
preci pitated using n-hexane, and the 5 precipitate was dried in a vacuum
Thus, a resin represented by the following fornmula 10 was obtai ned. The
copol ynmer obtained as the precipitate, had a weight average nol ecul ar wei ght
of 8,500. [Fornula 101 10Preparation of resist [Conparative Exanple 11

100 parts by weight of the resin represented by the fornula 10, which was

obtainea_Lﬁ Synthesis Exanple 1 for resin, 4 parts by weight of
t ri phen¢isglisd Watcnand ethyl e, and thepwetcstilsi! i yeranat or - (MG), and 0.5 parts by

wei ght of te%{gneth I%qq?niunlhydroxide 15 as_a basic additive (BASE) were
di ssol ved in'1¢ 0’66“%%" ti8d pipligie e DPisskpip eddVYRy casid Hist Biyictaehegs
acetate, ndfhhe t he sogf@%%n .s,filt%redlthrough a 0.2-pm nepbrane
filter. CH¥RUECdy s P SHf- Ui 2omohadeidr yar elgadamantane-1-cafhpsybiggicist3.dol ut i on
was applied on a.substrate using a spinner, and the resist solution was
dried a ”ﬁ%ﬁtﬂ?ggbﬁﬁn? éﬁﬁﬂ§°9@g¥8wil&mﬁﬁ1H1HQUFHB“%thﬁEWH§b§ & the 20 pm
20The f hus  f or s.exposed using an ArE exciner |aser stepper (lens
ape?furghﬁyhg?ﬁgaﬁﬁﬁﬁg?$@€?#§%(iﬁgﬁéﬁmas heat treated at 110C for 90
seconds. Thef ikt S, s deyel oped, for .40 sec usi ng, a,.2. 38 wt %
aqueous solut?on of@¥efﬁgag§ﬁ?pg§ddn?ﬁﬁﬁ%&gFgéFﬁeaxgﬁd?gﬂéﬁﬂiﬁéqéﬁpn1mas
washed anddied.sofhsigy a resist pattern was formed. [Exanple |] 5A resist
solution was prepared in the sanme manner as in Conparative Exanple 1
except that [RepelransSchymwesight of adamantane- 1 -carboxylic
aci d-3, 3-di fl uoro-3-sul fo-propyl ester diphe 13/1 nethyl phenyl sulfonium
salt represented by fornula Doin the Reaction Scheme 4, which was produced
in Synthesi s Exanple 1, was used as a p&q&oacid genepator. The properties

3 17

of the regsist--solufton were | uat ed.
Rbs c ) 2@ ed. "V oS0
2 DCE O F, 1
A B
10 (Step 3) As shown in the following Reaction Scheme 4, 8.5 ¢ (0.0236 mol) of the

adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl ester sodium salt produced in
the Step 2, and 10 g (0.0234 mol) of diphenyl methylphenyl sulfonium trifluoromethane
sulfonate salt represented by formula C in the following Reaction Scheme 4 were
dissolved in 100 ml of dichloromethane (or methylene chloride, MC) and 100 ml of water

15 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,

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

20 obtained was washed using dichloromethane as a good solvent and hexane as a poor
solvent, and thus solids were obtained. The solids were dried under reduced pressure, and

thus a compound represented by formula B in the following Reaction Scheme 4 was



10[ Exanpl e 2] A resist solution was prepared in the same nmanner as in
Conparative Exanple 1, except that 5 parts by wei ght of adamantane- 1
-carboxylic acid-3, 3-difluoro-3-sul fo-propyl ester diphenyl nethyl phenyl
sulfoniumsalt represented by formula D in the Reaction Schene 4, which was
produced in Synthesis Exanple 1, was used as a photoacid 15generator. The
properties of the resist solution were eval uated. [Exanple 3] A
resi st solution was prepared in the > manner as in Conparative Exanpl e
1, except that 7 parts by weight of adamantane-|-carboxylic

aci d-3, 3-di fl uoro-3-sul fo-propyl ester diphenyl nethyl phenyl sulfonium salt
represenéed gyrfornuLg D.in the Reaction 20Schene 4, which was produced in
Synt hes PEREBEdnpIYs113. 2800346 mipds Heldhst Hak Pl adpamanancor-cartrnlipreopled.84 es of

t he resi f solutjon were evaluated. The properties of Conparative Exanple 1
and Exaf‘Pg UQEO--SPIEO-Bropy Y el s TRBREY t Metiyphepgls shlomism salhdiepvrenied by
evaluated, and the results are pregented in the follow ng Table 1. In the
case of ?(EOW?a & gl}h ﬁﬂfw ”?%E{ﬁﬁﬂg‘é’s* o g, wes ﬁg‘r‘?‘iqefinéﬂ‘éﬁ]&‘i SHHET (VD)

25pat tern.d.0r 1af.ter, the devel opnment was observed, and the degree of
inprove%@ﬁ?8$ﬁ%ghg4ﬂ%R33 - LMWR was ranked fromnunber 1 to nunber 5 while

the pattern 'H%ﬁlﬂ@ﬁl%@bt ! ?{eﬁ%ﬁa‘é&g/@ﬁ%@% @g%})%—f ?ﬂ(‘ﬁfﬂ g?@aﬂs@(@fﬁ-ﬁf ger

nunber i ndi cates characteris

sensi ti yigh, 3@ 485RUDLY) Of sRX PYHUF Q%hﬁ& fosms a 0.10-um | ine-andspace (L/YS)
pattern at%a I?ne mﬁdt% o#ﬁ%gﬁfhag ési%hg%gg as the optinmm anmount of
5exposur e, qmga&nﬁgnhahguplpattern di mensi on obtai ned by i mging when the
sensitivity was set equal to the optinmum anount of exposure, was desi gnated

as the resolution. [Table 1] % :;:
G | =
g /\/O / AN (u)
NaQ "¢~ j + <:>—8+ O80O,CF; ~ @—s Sun- o]
O F, \g/ e T oo foge
= < 0
o
CHs CHy
c D
[Synthesis Example 2 for photoacid generator]
10 Synthesis of Bicycelo]2.2.1]heptane-2-carboxylic acid 3,3-difluoro-3-sulfo-propyl

ester diphenyl methylphenyl sulfonium salt

(Step 1) The process was carried out in the same manner as in Step 1 of the
Synthesis Example 1, and thus sodium 1,1-difluoro-3-hydroxypropane-1-sulfonate was
obtained.

15 (Step 2) The process was carried out in the same manner as in Step 2 of the
Synthesis Example 1, except that bicyclo[2.2.1]heptane-2-carboxyl chloride represented
by formula E in the following Reaction Scheme 5 was used instead of
adamantanecarbonyl chloride.  Thus, bicyclo[2.2.1theptane-2-carboxylic acid 3,3-
difluoro-3-sulfo-propyl ester sodium salt represented by formula F in the following

20 Reaction Scheme 5 was obtained.

[Reaction Scheme 5]



Resin (100 parts by
wei ght) Sensitivity
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E F

(Step 3) The bicyclo[2.2.1]heptane-2-carboxylic acid 3,3-difluoro-3-sulfopropyl
ester sodium salt produced in Step 2 and diphenyl methylphenyl sulfonium
trifluoromethanesulfonate represented by formula C in the following Reaction Scheme 6

5 were allowed to react, and thus bicyclo[2.2.1heptane-2-carboxylic acid 3,3-difluoro-3-
sulfo-propy! ester diphenyl methylpheny! sulfonium salt represented by formula G in the
following Reaction Scheme 6 was obtained.

]I"I"'NMI{(Chi()l'()f()rln“dj, tetramethylsilane): (ppm) 1.09-1.38(m, 811), 1.43(d, 1H),
L.50(m, 1H), 2.27(m, 1H), 2.48(s, 3H), 2.67(m, 2H), 4.38(m, 2H), 7.50(d, 2H), 7.63-

10 777 m, 12H)

|Reaction Scheme 6]

? o ¢ Y
Nao~ g™ ™~ \] + @ms + .. O80O,CF, e @—S + S~ _0
O F, I MC/H,0 oy e

@]
CHa CH,
Cc G
Synthesis of resin
[Synthesis Example 1 for resin]
15 3-Bicyclo[2.2.1 hept-5-en-2-yl-3-hydroxypropionic  acid  t-butyl  ester, 1-

methyladamantane acrylate (2-methyl-2-adamantyl acrylate), and y-butyrolactone methyl
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



4 Exanple 2 Synthesis Exanple | for resin 5 0.5 14 80 3 Exanple 3 Synthesis
Exanple 1 for resin 7 0.5 11 70 Conparative Exanple 1 Synthesis Exanple 1

for resin

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.
After the reaction, the reaction solution was precipitated using n-hexane, and the
5  precipitate was dried in a vacuum. Thus, a resin represented by the following formula 10
was obtained. The copolymer obtained as the precipitate had a weight average molecular
weight of 8,500.

[Formula 10]

M,{M_ ]’”'WF”“ ..... wmﬁg

10 Preparation of resist
|Comparative Fxample 1]
100 parts by weight of the resin represented by the formula 10, which was obtained
in Synthesis Example 1 for resin, 4 parts by weight of triphenylsulfonium triflate as a
photoacid generator (PAG), and 0.5 parts by weight of tetramethylammonium hydroxide
15 as a basic additive (BASE) were dissolved in 1,000 parts by weight of propylene glycol
methyl ether acetate, and then the solution was filtered through a 0.2-pm 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.

20 The film thus formed was exposed using an ArF excimer laser stepper (lens aperture



3 0.5 15 90 (1) Photoacid generator (PAG Exanples 1 to 3:
Adamant ane- 1 -carboxylic acid-3,3-difluoro-3-sulfo-propyl ester 10di phenyl
met hyl phenyl sul foniumsalt represented by fornula IDin the Reaction
Scheme 4, which was produced in the Synthesis Exanple 1 Conparative Exanple
1: Triphenylsulfoniumtrfflate (2) Basic accitive (BASE): _
Tet r anet hyl ammoni um hydr oxi de The photoacid generator (PAG used in
Exanples 1 to 3 was produced by 15i_nt3r?od_u0| ng an alicyclic ring into the
ani on of a photoacid generator. This photoacid generator naintained a
degree of acidity simlar to that of triflate as conpared with - 34 -
existing triflate or nonallate photoacid generators, had a | ow diffusion
rate of "4RPE: And) aarhvps hept fieasi gh | Hi°6t ton 08 seepnds, Thfibn photfoanédwgener at or
had characteri sti suitable for the realization of finer L/S patterns. _
When t hgcvﬁﬁ@ﬁgrf%’i' gé SEFAINY SP B2 A d Gt WY RaTeE solution of dstepmatisdaminkaiuphot oaci d
hydroxide, and then the film was washed and dried. Thus, a resist pattern was formed.
[Example 1]
5 A resist solution was prepared in the same manner as in Comparative Example I,
except that 3 parts by weight of adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl
ester diphenyl methylphenyl sulfonium salt represented by formula D 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.
10 [Example 2]
A resist solution was prepared in the same manner as in Comparative Lxample 1,
except that 5 parts by weight of adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl
ester diphenyl methylphenyl sulfonium salt represented by formula I in the Reaction
Scheme 4, which was produced in Synthesis Example 1, was used as a photoacid
15 generator. The properties of the resist solution were evaluated.
| Example 3]
A resist solution was prepared in the same manner as in Comparative Example 1,
except that 7 parts by weight of adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl
ester diphenyl methylphenyl sulfonium salt represented by formula D in the Reaction
20 Scheme 4, which was produced in Synthesis Example 1, was used as a photoacid
generator. The properties of the resist solution were evaluated.
The properties of Comparative Example 1 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)

25 pattern formed after the development was observed, and the degree of improvement in the
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Example | Synthesis | 3 0.5 16 70 4
Example 1
for resin

Example 2 | Synthesis | 5 0.5 14 80 3
Example 1
for resin

Example 3 Synthesis | 7 0.5 11 70 3
Example 1
for resin

Comparative | Synthesis | 3 0.5 5 90 2

Example 1 Lixample 1
for resin

(1} Photoacid generator (PAG)

Examples 1 to 3. Adamantane-1-carboxylic acid-3,3-difluoro-3-sulfo-propyl ester
diphenyl methylpheny! sulfonium salt represented by formula D in the Reaction Scheme 4,
which was produced in the Synthesis Example 1

Comparative Example 1: Triphenylsulfonium triflate

(2) Basic accitive (BASE): Tetramethylammonium hydroxide

The photoacid generator (PAG) used in Examples 1 to 3 was produced by
introducing an alicyclic ring into the anion of a photoacid generator. This photoacid

generator maintained a degree of acidity similar to that of triflate as compared with



n represents an integer fromO to 5; and A+ represents an organic _
counterion. 1 52. The photoacid generator according to claim1, whereinY
represents any one selected fromthe group consisting of adamantyl group,
a norbornyl group, a polycyclie cycloal kyl group including a norbonyl group
having 10 to 30 carbon atons, a nonocyclic cycloal kyl group having 3 to 14
carbon atons, a bicyclic cycloal kyl group having 8 to 20 carbon atoms, a
tricyclic cycloal kyl group having lpjiﬁ,ﬁo carbon atons, and a tetracyclic
20cycl oal kyl group having 10 to 30 carbon atons. 3. The phot oaci d
generator according to claim1, wherein Y represents any one selected from
the group consjsting of the following fornulas 1-a to 1-i: [Fornmula 1-a] -
36 - prsvrdiirdlafe ohponaRgtepphptoacid ganpestars kadla o dligugion ke [(Fockhdng - 4]
Formula |-el (Rii o . . _y . :
[ ghort gll‘fugmn dzstance. Thus, this photoacid generator had characteristics suitable for the
realization of finer L/S patterns.
When the properties analysis results of Table 1 are examined, the photoacid
5 generator shows superior performance as compared with existing triflate type photoacid
generators, in terms of the LWR and resolution. Introduction of an aromatic ring into the
anion of a photoacid generator exhibited excellent results even in terms of transparency
when irradiated with light. Once an acid is generated from the photoacid generator and
moves in the form of an anion, the aromatic ring does not affect transparency at all, and
10 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.
As such, preferred embodiments of the present invention have been described in
15 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.



1 O[Fornula 14] ( R) [Formula 1-gl [Formula 1-hl - 37 - [Fornula I-i]
) wherein in the formulas 1-a to 1-i, 512,1 and R12 may each independently
be substituted with any one selected fromthe group consisting of an al kyl
group, an al koxy group, a perfluoroal kyl group, a perfluoroal koxy group, a
hal ogen atom a hydroxyl group, a carboxyl group, a cyano group, a nitro
group, an amno group, a thio group, a nethylthio group, a nethoxy group,
OR, COWand COOR, wherein R represepts any one sel ected fromthe group
consi sting 10of an al kyl group and an "aryl group; a, ¢ and d each

i ndependently 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 &4M%nd 0 e+d 5. 17, while 0 < c+f < 15,
1. A photoacid generator represented by the following formula 1:
[FFormula 1]
O Q O
AﬁO~%m¢Lg{i?~O“&“4ﬁF—{:>
0 Q
5  wherein in the formula 1,
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 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 5; and

A+ represents an organic counterion.

15 2. The photoacid generator according to claim 1, wherein Y represents any one
selected from the group consisting of adamantyl group, a norborny! group, a polycyclic
cycloalkyl group including a norbornyl 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:

[Formula 1-a]



154. The photoaci d generator according to claim1, wherein X in the formula
1 represents any one selected fromthe group consisting of -0-,-O0OCH(Cl) -
COCHz2-, -COCH2CH2-, -CH2CH2-0-, -CH2- 0-C142C142-, -C1120-12-0-0-12-,

- CH2CH2C112-0-, -012-0-CH2CH2C142-, -CH2Cl-12-0- CH2C1-12-,

- CH2C1- 12CH2- 0- 012-, -CH(C113)-, -(C(C1l-13)2C1-12-, -CH(CH3)C1l-12-,
20CERCH2C1-1 +, -C(0OC -13)-, -C(CF3)(0OCH+, - 042-S- CH2CH2-, - CH2C1- 120-12-S-,

-0-12- S- CH2CH2C1- 12-, -CH2CH2-S- - 38 - Cl12Cl 12-,

-Cl 1 2CH2C1- 12- S- C112-, -01(CH2)01-,” -C(Cl 1 2C1-12) -, - CH2CO-, -0120112C0-,
-CII(CI-I3)CI-12CI)- -Cl 1(01-)-, -C(01 1)(C12)-, -01(17)-, -Cl-1(Br)-,

- C11(BOCLI ( Br) Cl 1=Cl-1-, -Cl 12CH=Cl4-, -Cl-1=Cl 1012-, - CH=Cl-1-0-,

-G 1=Cl¢ Rﬂ}amd -01=CI TICO . 55. The photoacid generator according to
claim1, Wherein a noiety represented by the following fornula 3, which is
an anion noi ety of the conpound represented by the formula | represents any
one sel ecte IM@% group consisting of the following fornulas I-i to
1-xx: [For ]]' -01-91-cH2-cH2_ 0 g (x)ri Cry @ 10[Forrmulas 1-i to | -xx]

e{C/)(RH) b

[Formula 1-c]

5 f@Rﬁ)b

[Formula 1-d]

e
f\\)CRG/(Rw)d

[Formula 1-¢]
(R1?)C
10 [Formula 1-f}

(Rid)g

—(‘Ru)d

N

[Formula 1-g]

penn

[Formula 1-h]



[1-H]
represe

- 39 - 56. A nmethod for manufacturing a photoacid generat
nted by the followng formula 1, the nethod conprising:

or
a first

step of dissolving a conpound represented by the following fornmula 8 in a

sol vent

and reacting the solution with a reducing agent to obtain a

conmpound represented by the follow ng fornmula 6; 10a second step of
reacting a conpound represented by the followng formula 7 wth the .
conmpound represented by the follow ng.fornmula 6 in the presence of a basic
catal yst, and thereby obtaining a co%%ound represented by the follow ng
formula 4; and a third step of subjecting the conpound represented by the
followng formula 4 and - 40 - a conpound represented by the foll ow ng
formul a ound

represe

10

20

ﬁ; amg,)su stitution reaction, and thereby obtaining the conp
b{? ﬁbllmMr@ formula 1:

{Formula 1-i]

Ry),
N /( + Ri2

wherein in the formulas 1-a to 14,

Ry and Ry may each independently be substituted with any one selected from the
group consisting of an alkyl group, an alkoxy group, a perfluoroalkyl 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, wherein R' represents any one selected from the group consisting
of an alkyl group and an aryl group;

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 1o 15; f represents an integer from 0 to

Tiand 0 € ctd <17, while 0 € e+ £ 15,

4. The photoacid generator according to claim 1, wherein X in the formula 1
represents any one selected from the group consisting of -O-, -OCHa-, -QCH(CD)-, -CO-, -
COCHy-, -COCHRCHy-, ~CHy-, -CH,CHy-, -CHy-O-~, -CH,-0-CHy-, ~-CHyCHy-0O-, -CH,-
O-CHyCHy-, -CHCH3-O-CHy-, -CH>CHRCH-0-, -CHy-0-CH,CHClHy-,  ~CHRCH,-0-
CHCHy~,  -CHyCHpCHp-O-CHy-,  -CH(CH3)-, -C(CH;3)2CH,-,  -CH(CH3)CHa-, -
CH(CH,CHs)-, -CH(OCH3)-, -C(CF3)(OCH3)-, -CH;-S-, -CHy-S-CHy-, -CHCHp-S-, -
CHy-S-CHRCHy-, ~-CH2CH,-S-CH,-, -CHoCHRCH,-S-, -CH3-S-CH,CH,CHy-, -CH,CH,-S-



[ Formul a 8]
-OH 8 62 5[ Fornula 7]

0010 9 M+ -0C -0-R6 8 62 [Formul a 6]

05-C (X)n

[ Formul a 4]

9 91 H2 H2 Mk-C
91 H2 H29 M+C -C -0 -C I1i O

Q@

- 38 -

CHyCHy-, -CHyCHyCH,-S-CHy-, -CH(CH,)CH-, -C(CH,CHy)-, ~CHCO-, -CH,CHLCO-,
-CH(CH3)CH,CO-, -CH(OH)-, -C(OH)CH3)-, -CH(F)-, -CH(Br)-, -CH(Br)CH(B1)-, -
CH=CH-, -CHyCH=CH-, -CH=CHCH,-, -CH=CH-0-, -CH=CH-$- and -CH=CHCO-.

5 5. The photoacid generator according to claim 1, wherein a moiety represented b
p g p ¥
the following formula 3, which is an anion moiety of the compound represented by the
formula I, represents any one selected from the group consisting of the following
formulas 141 to 1-xx:
[Formula 3]
S QoH : '
-0O—=§—C—C ~C ~0—C—X}—-Y
O Q
10 [Formulas 1-ito [-xx]
Q Fp Hy O QO Fy Hy Q O F, My O
O-“\\S/C\ /C\ O—\\S/C\ /C\O —-\ /C\ /C\.
wo G0 w -0 ¢ o
[1-] [ 1-ii] [ 14iii ]
Q FQ H2 O O FZ H2 O F2 H2 0]
§-C_C L-C_C L.C. C
O S\\ C O O« 2 \C/ \O __O S \C O/J
@] Hz Hz E-*]2
[1-iv] [1-v] [1-vi]
Qo F, Hy O Fo Hy O Fo Ho O
IS C\ /C\ /\\ C'\ /C \‘ C2 (:2
-O’S\(\) c OJ\‘@ -0 S\O C “o)J\ -0 e o
H- Hy 2



[ Formul a 5] A+Z- [Formula 1] Q@ H1-10 H 22i A+-C -C -0-C 002 10wherein
in the formula 1, formula 4, formula 5, formula 6, formula 7 and fornula 8,
R5 represents an al kyl group; - 41 - QlL, Q and b each independently
represent a halogen atom Y represents any one selected 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; . X represents any
one selected fromthe group consis[quaqj an al kanediyl, an

O
Lo & L e ] 0 F O
'O \c\) ﬁ O -O_‘\ \g/ \O _O S\‘/ \C/ O
2 2 Hs
OH
[1-x] [1-xi] [ 1-xii ]
Fo Hy O 0 Q F, Hy @
\é’cz C‘z : »CF:2 EZ —%’C\ N
-07% \C/ ] -OJS\\ \C/ 0 -0 \(\3 ¢ O
° R ~ O H, ,4\ He OH
0 0
[ 1-xiii ] [ 1-xiv ] [1-xv]
Q F, Hy, O
e C QLo P2 Hp O
-0"% ¢ o ~0-Se -5-C__C\ OH
o & % c 0 -0 ¢ o
2 e H2 O H2
O
[ 1-xvi] [ 4-xvii ] [ 1-xviii ]
O F, H, O OH O F H, O
,\\S"C /C\ \é/c C
-0 ¢ o -0 ¢’ o
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5 0. A method for manufacturing a photoacid generator represented by the following
formula 1, 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;

10 a 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,
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



5al kenediyl, NR, 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 fromO to 5; A+ represents an organic
counterion; M- represents any one selected fromthe group consisting of
Li+, Na+ and 1{; and 10 Z- represents any one selected fromthe group
consi sting of (OS2CF3)-) (0502C4179)-, (0502C8F12)-, (N(CF3)2)-,
(N(C2F3)2)-, (N(4F9)2), (C(C173)3)- ,4O(C(CZF5)3) | (C(C4F03) a-, Br-,

|-, 13F4-, AsFo- and PF6-. 7. A conpound represent ed by the
following formula 4: 15[Formula 4] 0 01 H2 H20 M+-c -0-8 H(X)n 0 02
wherein in the fornula 4, Y represents any one selected fromthe group

consi st # h%‘“BﬁPU*ﬁl ‘69‘@!’%%‘?4(19/}[ thy felipvinaveuyiad toa 3ehstation neasti oneind dlmdety
cycl oal ken: having 3 to 30 carhon atQns; q and 2 each

[ ndepenﬂlﬁﬁ%{w&% [%b‘?l}gg@md igpih%gn&gié;}y ta¢ frffowing formula

[Formula 8]

Q Gy, 9
S—CfJ—C —~C

Q2

M+ -O— —0—Rg

[Formula 6]

OQ1

Hy H
M+oscccw~oH
o &

5 [Formula 7]

QSE—{X}F@

[Formula 4]
Q Q H, H, Q
Mt -O—=8-—-C—C —C —O—Cw(x)n %
o Q

[Formula 5]

A+Z-

[Formula 1]
@ Q@ H H Q
A+-0—5—C—C ~C mo—c%x%n——@
0 Q
10 wherein in the formula 1, formula 4, formula 5, formula 6, formula 7 and formula 8,

R represents an atkyl group;



20X represents any one selected fromthe group consisting of an al kanedi yl,
an al kenediyl, NR 5, 0, CO and conbi nations thereof, wherein R represents
any one - 42 - selected fromthe group consisting of a hydrogen atom and
an al kyl group; n represents an integer fromO to 5; and N+ represents any
one selected fromthe group consisting of Lig Na+ and IC+. 58. A chemically
anplified resist conposition conprising the photoacid generator according
to any one of clains 1 to 5. -1 -

Qi, Qz 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;
X represents any one selected from the group consisting of an alkanediyl, an
5 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 5;
A+ represents an organic counterion;
M-+ represents any one selected from the group consisting of Li+, Na+ and K+; and
10 Z- represents any one selected from the group consisting of (OSO,CFs)-,
(OSO,C4Fo)-, (OSO2C5E17)-, (N(CF3)2)-, (N(CaFs)a)-, (N(CaFg)), (C(CF3)3)-, (C(CaF5)3)-,
(C(CaF9)3)-, F-, Cl-, Br-, I, BF4-, AsFg- and PFs-.

7. A compound represented by the following formula 4:

15 [Formula 4]

O Q. H 0
} 2 2
M+ -o—§~c::—~c - —omfi—%x);@

0 Q
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 cycloalkeny! group having 3 to 30 carbon atoms;
Qi and ; each independently represent a halogen atom;
20 X represents any one selected from the group consisting of an alkanediyl, an

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+.

8. A chemically amplified resist composition comprising the photoacid generator

according to any one of claims 1 10 5.



