- 1 - PHOTQACI D GENERATOR, METHOD FOR MANUFACTURI NG THE SAME, AND RESI ST
COVPOSI TI ON COVPRI SI NG THE SAME Techni cal Field 5The present invention
relates to a photoacid generator, a nmethod for manufacturing the same, and
a resist conposition containing the sane. More particularly, the present
invention relates to a photoacid generator capable of producing, at the
time of exposure, an acid which has a |ow diffusion rate, has a short

di ffusion di stance, and exhibits an_aﬁpgopriate of degree of acidity so
that the line width roughness (LWR) characteristics can 10 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 photoacid
gener at dHOHAACEAD (ESNERAJ6HH A FETHOW EORt MiANHHACHE RING BHEI ShgEnemdd or .
Background Art 15As1Lhe}geperatipns“of“nicrqprocessing met hods usi ng

phot ol i tHog? AIMERSAFON CRBVRBRIANE DB AddRands for photoresists of hi gher
resolution, and in response to these denmands, chemcally anplified type
resi sts have been devel oped. Such chemically anplified resist conpositions
contaipigggﬁ&@@hgjgeneratprs._The photoacid generator in a chemcally
anplified resist conposition is an 20 inportant elenent which inparts
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properties that exhibit characteristics such as excellent resolution, LWR

and sengpibMiidty of BAMNE: BERNISURIE&UEIIILOWRh ﬁ]@ﬁn@s% gl;el\'ﬂ/?% ;&fla;ﬁaghiticg a4 ons and

experinents on the cation noiety. However, stu i nproving the

pr oper t besmpfovehemid alutivn dFRIHiEH afar@sict Sudhad Pk fyigmhng &RbAR (Hoi ety of
t he photoacid generators is still insufficient at the 5current |evel.

Based opreexpesniterbaloltal sod @Rontthsd fdchadnurieuraly @0 pARb&LY o &RPEX 8fid
greater influence than the cation noiety on the physical and chem cal

pr oper t kessisvhowpostidstantinal kly phopraoidepdnbatdr] ui dity of acid and the
properties of the resist conposition, new inventions related to the anion
noi ety of photoacid generators have recently been achieved.

Background Art
15 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.
The photoacid generator in a chemically amplified resist composition is an
20 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, 5o as to prepare
chemically amplified resist compositions having appropriate properties.
Particularly, those compounds that are used as photoacid generators in order to

25 improve the diffusion rate of acid, transparency or the like, which are some of the



10 Furthernore, there is an increasing demand for a photoacid generator
whi ch can regul ate penetrability while decreasing the diffusion rate of

aci d. In addition, recently the light source for chemically anplified
resists requires even shorter wavel engths than the conventionally used
region of g-line or i-line, and thus investigations are being conducted on

| ithography using far-ultraviolet radiation, KrF 15 exciner |aser |ight,
Art' excimer laser light, extreme ultraviolet (EUV) radiation, X-rays and
el ectron beans. Particularly, since tﬁe“exposure process is carried out
using pure water in an imersion ArF process, the photoresist conposition
used in such an imrersion Art: process is required to have a feature that

t he photheersiitesgbriesdint chontieisies sigh sshexqpHattocesdaisn, ¢oviResi tseaditidry, t he
acid generated fromthis photoacid generator is not 20eluted out into pure
wat er . breebegupeieted ke al lazermxitam of modificatiams ejl experphenth@npthe satibn
invention is to provide a photoacid generator capable of producing, at the
time of gHsbkweveven tlaf‘cistadwﬁﬁrdnmrfafsnaathedwmrfwmhp dwnrigptly ankpdicd renes t

25di ffusi on di.stance, and exhibits an appropriate of degree of acidity so
that t h&YI'PASIIRG ke amos mojehy, ghdess 8hqipwry deneirioes & pigll s ificaent v therpr oved,
and el ution of phich in a solvent such as pure water that is used in the
proc%ssCE‘:S?‘P‘”E‘%"e ontrol | ed. In order to achieve the above-descri bed
obj ect, accopding to_an.enbodinent of the present invention, there is

provi ded a pﬁfﬁega%i? &%‘3%&@@0?‘%«%5‘?%@%@% By 40 PRITEREESF 0B RrR 1
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0, CO and conbi nations there represen romthe

gr oup CONShoRy tRre & AY HRAGN ALRANENT APAbAY] o HBHR: whlich CRE fSRMkS an
integer fromO to 5; and A+ represents an organl% count erion.
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
investigations are being conducted on lithography using far-ultraviolet radiation, KrF

15 excimer laser light, ArF excimer laser light, extreme ultraviolet (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
in the photoresist composition or the acid generated from this photoacid generator is not

20 eluted out into pure water.

Disclosure of the Invention
An object of the present invention is to provide a photoacid generator capable of
producing, at the time of exposure, an acid which has a low diffusion rate, has a short

25  diffusion distance, and exhibits an appropriate of degree of acidity so that the line width



Accordi ng to anot her enbodi nent of the present invention, there is provided
a nethod | br manufacturing a photoacid generator, which includes a first
step of dissolving 1 5 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 followng fornula 6; a second step of reacting
a conpound represented by the followwng formula 7 with the conpound
represented by the follow ng formula in the presence of a basic catalyst
to obtain a conpound represented by the following fornmula 4, and a third
step of subjecting 20 the conpound represented by the followng fornula 4
and a conpound represented by the followng fornula 5 to a substitution

r eact i onpughmdsst (héyRbshagdstcaisticngnabeciopowndd ancegngsienf etlichyn tiselvinl duoki ng
formula 1. -4- | Fornula 81 991H29 M+-C-0-R6 || 0 02 [Fornmula 61 9 91
H2 H2 M#s ureoMiepaiFgsatih ahepjrocess can be controlled.

In order to achieve the above-described object, according to an embodiment of the
present invention, there is provided a photoacid generator represented by the following

formula 1:

o

[Formula 1]

© 91 Hy H,
At -O==-§=-C —C —C —0— c—(x}—uv
O Q

In the formula 1, Y represents any one selected from the group consisting of an

alkyl group substituted with an aryl group, and an aromatic hydrocarbon group; Q; and Q»

cach independently represent a halogen atom; X represents any one selected from the

10 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 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

15 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 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

20 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

represented by the following formula 1.



[Formula 41 0 01 H2 H20 M+ -0-g-0-Cc -Cc -0- 8 (x 0 @ 5[ Formul a 5] A+Z-
[Formula 1] 91 H2 H29 A+ -0-S-CGC -C -0--CX)n Y 6 62 - 5 - represents any
one selected fromthe group consisting of an al kyl group substituted with
an aryl group, and an aronmatic hydrocarbon group; X represents any one
selected fromthe group consisting of an al kanediyl, an al kenediyl, NR, S,
0, CO and conbinations thereof; R represents a hydrogen atomand an al kyl
group; n represents an integer fromO,to 5; and 5 A+ represents an organic
counterion. M- represents any one selécted fromthe group consisting of
Li +, Na+ and K+; and Z- represents any one selected fromthe group
conS|st|ng of (0802073) (OCs2C4AF9) -, (0s@2C8L0O)-, (N(CF3)2)-,
(N(CZF5)2) sIRonpoard2) , (O(CF3)3)-, (C(C2F5)3)-, (O(C41703)-, F-, C -, Br-,
-, BF4-, AsF6- and 1176-.

9 Qp, O
IVI+-OSCCCOR6
o Q

[Formula 6}
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[Formula 7]
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5 [FFormula 5]

A+Z-

[Formula 1]

G H My T
Ad-O— s c C=C =0—C~{X)=—Y
Qz

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

represents an alkyl group, (1, Q> and Qs each independently represent a halogen atom; Y



Accordi ng to anot her enbodi nent of the present invention, there is provided
a 10chemcally anplified resist conposition containing the photoacid
generator descri bed above. Hereinafter, the present invention will be
described in nore detail. The definitions of the ternms used in the present
specification are as follows. Unless particularly stated ot herw se herein,
t he hal ogen at om neans any one 15sel ected fromthe group consisting of
fluorine, chlorine, bromne and ioding. Unless particularly stated
otherwi se herein, the alkyl group incPudes a primary alkyl group, a
secondary al kyl group, and a tertiary al kyl group. Unl ess particularly
stated otherw se herein, the alkanediyl is a divalent atom c group obtained
by det actitraggntswaypdrsolgeted dtamshd gronp annsedtiogng, ananiklylcaoubeubsepredseth ed 2 0
by gener al fornula Furthernore, the alkenediyl is a divalent atom c group
obt ai ned™ sy ¢t we Wirchay wmahyéw@géﬁ bet awnp:f?riemla%nbzldn&me seledded Bnmihe
represented by general formu ess particularly
st at ed @t%@rwnélémﬁe?feinrrilkctnﬁé%elﬁfdﬂi@a?dja RIR' HrouEP ﬁéféﬁ@mhwamwhugm)up in
whi ch a art of tRF hydro en a ons or all of the hydrogen atons are
25subst i b‘tpé%PeWta Yﬂa%aw g tlke e |nu6w%s<%n greapoedhe Saandl koxy
rou art of. the,hydrogen atons or of the hydrogen
gt 0 a:}\e+ §el§’6%sfai“f; lft“e%] %]“Fﬁo\“ PEEeS- ng\/“ ‘epm&“lﬁnﬁgsgmpé‘rlf‘l%‘ij figm {pesgrgiRg

or ansusgeTiieed, Perd®” s i P ST iR B EARS PhAr S Sy Ay BgBh S0 has
gfe”m re%&?&fﬂl&w D089 (G&,BGL LT ASQME NE QI eHR,) CORFESL! ng(r\f?&rab yhal ogen
(C(CE3)s)-, (C{CFsh)-, (C(CyFoks)-, E-, Cl-, Br-, I-, BF,-, AsF¢- and PFg-.
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: -CpHy,-.  Furthermore, the alkenediyl is a divalent atomic group
obtained by detaching two hydrogen atoms from an alkene, and can be represented by
general formula: -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



5 hydroxyl group, a carboxyl group, a cyano group, a nitro group, an am no
group, a thio group, a nethylthio group, an al koxy group, a nitrile 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 fluoroal kyl group, a cycloal kyl group, a heterocycl oal kyl group, an
allyl group, a benzyl group, an aryl group, a heteroaryl group, derivatives
t hereof, and 10conbi nations thereof. 6 - Unl ess particularly stated

ot herwi se herein, the prefix "hetero” nmeans that a carbon atomis
substituted with one to three heteroatons selected fromthe group
consisting of N, 0, S and P. Unless particularly stated otherw se herein,

t he al kylpagrodils lmdsepsn atdmnera! dithe hBlrogeanthedaralsiddtingedwith faviing 1 to 10
carbon atons; the al kanediyl neans an al kanediyl having 1 to 10 carbon
atons; the alkbsesniculates&iedrothendseeisin, Hhof Hy @ntpoul®s gerbbiaewss; t he
ally] group neans an allyl group having 2 to 10 carbon atons; the al koxy
group nmEENLCAHOHIREE YT grohstituad dere. heanepbstilsd rimenns tiat athtvdrogen flowor oal ky |
group ans a perfluorpal kyl group having 1 to 10 carbon atons; the
perfluo 16%?’?@8%@?8?%8“&@&%@18 selgeigd jeont Hisoieen kOBFlgE by dRgepgitomtd 10
carbgn gt@ns'lthe c ngalgyL &19up(neans a cycloal kyl group having, 3 to 32
carbon AVENEY $IREPHETRPEEY @YUMy RyHYAT ST P AHE FoNBt 8} ARV HarkyA i oup

R AT T T L E IR
havi . Jear b . I, ticularly stated oth ] h in,
raTO 248, BRoREL DA, AUPTR, AT RO L AT LU LA SLAR Mg, Pl
havi t i ncl ydi ol ring;

124119, 5 50, P01 RO AR AT S AR, POR ORI BETERDE LLASH, O 2,

ring; telyensup %y ba&ns! @foutpPgn |airﬁﬁgé'oiuﬂ ka“ﬂét?t%a%igg(hmt{ el R C AR Q! §, Pt t ached

to a benzene ring; biphRenyl or t I'ke, WO or more benhzéne ri ngs
ar e; bonggdbiddtioR teer&Mgl e bond; fl uorene, xanthene, anthraqui none or the
li ke, in which a benzene ring is condensed with a cycl oal kyl group or a

het er ocycl oaliklybs @iddiirlagigte dpht-bRk @8RIn, 8t ERE eNLrOY nich® thhk€earbdh Whi ch
two or nore benzene rings are condensed. As used herein, Me Iis an
abbr evi abhois sobstiautediviitlongeupee heteroatoms seledibe fRAOTHRACH D GRBENAL SN,
according to an enbodi nent of the present invention is 10represented by the
fol |l owi fgSfapdul a 1: [Fornula 1] 91 H2 H29 A+ -0-S -C -C -C -c--¢c (X)n Y
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 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 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

10 30 carbon atoms.

25 Unless particularly stated otherwise herein, the aromatic hydrocarbon means a



8 62 In the above formula 1, Q and 2 each independently represent a
hal ogen atom and preferably a fluorine atom n is an integer fromO to 5,
and preferably an integer fromO to 2. 15X represents any one selected from
the group consisting of an al kanediyl, an al kenediyl, NW, S 0, CO and
conbi nati ons thereof, and Wrepresents any one selected fromthe group
consi sting of a hydrogen atom and an al kyl group. X may represent any
one selected fromthe group conS|st|ng of -0-, -00-12-, - OCEI(C1)-, -CO,
- COCH2-, -COCll 2CHz2-, -CH2-, -Cl12012-, T.a-12- 0-, -

20CH2C1-12-0-, - C1-12-0- CI-|2CF12- - CH2C1- 120- 12-0-, CH2Cl12CH2-,

- Cl- 12CH2- 0-0- 120-12-, _ CH2CH2CH2- 0- Cl1- 12-,-C(0- 13)2C112- _Cl- | (CH3) C112-,
- CFRCH2 @ionpgyclic @103(11(@914@)?91}1}391@((10&8/)1(@6)1(3)30 cattaR- BoI6T bd includiag 8ne or
Cl-12C112-S-,-012C1-12-S-0-12-, -CF-120120-12-S-, -042-S CH2C-12012-,

- Ol - 1208mrE benapg- s, or @ dapetiveghaes. Ciramplegiol1he-aona@it hydrocarbon

- C( ClL- 12CI-12) -CH200-, - d ZCHZOO- - Cl ACH3) C1-12C0-, -CH(O01-0-,

- ¢ 011) {isluds)a benzengmge: Lolugyg gyl ync ot ﬂwd IBOCHARY)an allcpicle dipia is @rached - 0- |
-Cl4=CHS- and 5 (%H t he above formula ], Y represents any
one sel &t B%WF% HPErRIPRS L B H%Mtl Nﬂ’gc OO TAPIR\PIEN GG s atsshoneed @ wi ¢ h

an af y! a%m&,'ll boncj1 u%pen%r gerl]npaf ul,n((:. DIY!.EII"I(()]SI%E)E(? (r;r the like, in which a benzene ring is
condensed with a cycloalkyl group or a heterocycloalkyl group; and naphthalene,
anthracene or the like, in which two or more benzene rings are condensed.
As used herein, Me is an abbreviation of a methy!l group.
The photoacid generator according to an embodiment of the present invention is
10 represented by the following formula 1:

[Formula 1]

§ @ H H,
At+-O— s C— ¢’ -l C—{X)——~Y
Qz

In the above formula 1, Q; and Q, each independently represent a halogen atom,
and preferably a fluorine atom.
n is an integer from O to 5, and preferably an integer from 0 to 2.

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

X may represent any one selected from the group consisting of -O-, ~OCHo,-, -
OCH(Cl)-, -CO-, -COCHy-, -COCIH,CHz-, -CHy-, ~CHyCH;-, -CHy-O-, ~CHy-O-CHy-, -

20 CHaCHz-O-, -CHy-O-CHyCH,-, -CH,CH-O-CHy-, -CHCH,CHy-0-,  -CH3-O-
CHoCHCHy-, -CHRCH-O-CHCHy-, -CHRCHRCH,-0-ClHy-, -CH(CHj3)-, -C(CH3)CHy-,
~CH(CH3)CH,-, -CH(CH,CH3)-, -CH(OCHj3)-, -C{CF3)(OCH;3)-, -CH3-S-, ~CH»-S-CHj-, -



Y may represent any one selected fromthe group consisting of a phenyl
group, a naphthyl group, a biphenyl group, an anthryl group, a phenanthrene
group, a fluorenyl 10 group, a pyrene group, a phenal ene group, an indene
group, a bi phenyl ene group, a diphenyl nethyl group, a tetrahydronaphthyl
group, a di hydroanthryl group, a tetraphenyl nethyl group, and a

tri phenyl net hyl group. Anmong the carbon atons of Y, one to three
carbon atons may be substituted with gny one selected fromthe group
consisting of -0-, -CO, -S- and conmbinations thereof, 15 and one to five
hydr ogen atons anong the hydrogen atons of Y nmay be substituted with any
one selected fromthe group consisting of an al kyl group having I to 6

car bon &itbAg]-San-GllkSXOH G bupChalHadg-CHs-0 -GH g 160Hh -, oiid;-SaC g uhe, oal kyl
group haV|ng 1 to 4 carbon atons, a perfluoroal koxy group having 1 to 4

car bon a@Hﬁ%12§(ﬁ@dﬂéxyéﬂﬂéﬂkﬁﬂbdemhulﬁgKleﬁJ$-céﬂﬂﬁﬁﬂéﬂenéJbQChalogen
atom a h drox grou a_eyano group antr ?roup .an 20 amno group, a
Chio. o 6UBCTaC Het ng KRHo g b, 1lﬁféllﬁoxycg(r)8ﬂ(§ LR UM and 0mR - R
represe one selected fromthe consi sting of an al kyl group an
o oyt CHRBOR Y. TaFhr as v Ciny TiepruClng -ahy Cona s erieaibl. arbm L he
gro cqgﬁL L%ﬂguof the followng fornulas 1-a to I-1. 25[Fornula 1-a] -9-
(1) a -~ ﬁmém rula 1-h] .s, (R11)h (R12)C [Formula 1-c¢] (Rii)c(R 3)d

kos)\ (R12) €In the above formula I, Y represents any one selected from the group consisting of
an alkyl group substituted with an aryl group, and an aromatic hydrocarbon.
Y may represent any one selected from the group consisting of a phenyl group, a
naphthyl group, a biphenyl group, an anthryl group, a phenanthrene group, a fluorenyl
10 group, a pyrene group, a phenalene group, an indene group, a biphenylene group, a
diphenylmethyl group, a tetrahydronaphthyl group, a dihydroanthryl group, a
tetraphenylmethyl group, and a triphenytmethyl group.
Among the carbon atoms of Y, one to three carbon atoms may be substituted with
any one selected from the group consisting of -O-, -CO-, -S- and combinations thereof,
15 and 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 having
1 to 6 carbon atoms, a halogen atom, a hydroxy!l group, a cyano group, a nitro group, an
20 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
following formulas 1-a to 1-.

25 [Formula 1-af
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rmula 1-d] R12)e [Formula 1-el [Forrmula 141 - 10 - [Fornula 1-q]
v (

R11)0(R12)a [Formula 1-h] cc/ R21D )a(R12)h [Fornula 1-i]
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[Formula 1-b]
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[Formula 1-d]
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5 [Formula 1-f]




(12 ) ‘\a (R12)h >71R13)i [Fornula 1-1] s5s s ft [FR22 k 12

1-k] 1\6 ft/ (1R12)c [Formula 1-1]

- 10 -

[Formula 1-g]

[Formula 1-j]
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5 [Formula 1-k]
f’ﬂ\\ N
(Ri{)b/ 'TRQ)C

[Formula 1-1]

5[ Fornul a



In the formulas 1-a to 1-1, 1211, R12, R13 and R14 may each i ndependently
represent an al kyl group, an al koxy group, a pertluoroal kyl group, a

per fl uoroal koxy group, a hal ogen atom a hydroxyl group, a cyano group, a
nitro group, an amno group, a thio group, a nethylthio group, a methoxy
group, OR COW and COOR . Wrepresents any 5one selected fromthe group
consisting of an al kyl group and an aryl group. 1221 and R22 each

i ndependently represent any one sel ected fromthe group consisting of
CR24R25, 0, CO S and NR23, and R73 to R25 each independently represent any
one selected fromthe group consisting of a hydrogen atom an al kyl group
and an aryl group 10a, h and i each independently represent an integer
fromO %&\ representsiin integer fromO to 3; ¢ and d each independently

represen :&ro O0to 4; e, f and g each independently represent
an i nteger r E; d 0 < cI d+e < 9. The noi ety represented

by the follo for 3, which is an anion noiety of the conpound
represented by tﬁe fornﬁ1a | shown above, may represent any one sel ected
15from the group consisting of the following fornmulas 1-i to 1-XXXXXi.
[ Formul a 31 i the dampgaspaiCidXRn, 81613 afdFBrinmiasach-indapondenkytsxicdent
an alkyl group, an alkoxy group, a perfluoroalkyl group, a perflucroalkoxy group, 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
5  one selected from the group consisting of an alkyl group and an aryl group.

Ry and Ry each independently represent any one selected from the group
consisting of CRy4Rys, O, CO, S and NRys, and Ras to Rays cach independently represent
any one selected from the group consisting of a hydrogen atom, an alkyl group and an aryl
group.

10 a, It and 1 each independently represent an integer from 0 to 5; b represents an
integer from 0 to 3; ¢ and d each independently represent an integer from 0 to 4; e, fand g
each independently represent an integer from 0 to 2; and 0 < ¢c+d+e <9,

The moiety represented by the following formula 3, which is an anion moiety of
the compound represented by the formula I shown above, may represent any one selected

15 from the group consisting of the following formulas 1-i to 1-xxxxxi.

[Formula 3]
Q @ Hy Hy G
O—§—C~C ~C —0—C—x}-
O @

[Formulas 1-i to 1-xxxxxi]
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1- XXXX | 0 0-s-cO0 8 F2 O [ 1-xxxxi ] - 15 - The phot oaci d generat or
descri bed above is obtained by introducing an aronmatic ring into a conpound
represented by the above formula 3, which is an anion noiety of the
conpound represented by the formula I, and the photoaci d generator can give
variation in the characteristics such as the diffusion rate of acid, the
acid diffusion distance and the 5 degree of acidity, depending on the form
or size of the anion, can exhibit al r acid diffusion rate as conpared
with existing sinple anions in the formof triflate or nonallate, can
shorten the diffusion distance so that the line wdth roughness can be

i nproved, and al so has strong organi c characteristics so t elution into
pure water cgn be redfieed or controlled¢ 10l n the fornula 17 A+ represents
an organi c scpuynterp SpeciHhcal e Nnoigtly . reprs by the
follow ng fofrul a 2© ic IS Q)Eﬁtlononniet of™ t@pronposnd pr esent ed
by the formula 1, may rébresent any one selected from the group consi sting

of the follomnﬁq”ﬁornulas 2a and(2#i! [ 1-xxii ]
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[ Formula 2] A+ 15[ Formula 2a] [Fornula 2b] - 16 - In the above
formulas 2a and 2b, RI and R2 each independently represent any one sel ected
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
121 and R2 may be bonded to each other to forma saturated or unsaturated
hydr ocarbon ring having 3 to 30 5carbon atons. Ri f represents any
one selected fromthe group conS|st|ng§of a hal ogen atom an al kyl group,
an al koxy group, an aryl group, a thloalkoxy group, an

al koxycar bonyl net hoxy group, a thiophenoxy group, and conbi nati ons thereof.
R3 and R5 each independently represent any one selected fromthe group
consisting 10 of a hydrogen atom an al kyt.grou an aIIyI. up, a

perfl uor oal k¥l P, a aryl p -|na i ons NS & In the
fornul as 28 6g2%Hiex Ie§)éfcgﬁ€0 §r ot ?ﬁ%lud ngﬂe group, an
et hyl group, ©3a’ propyl up, Qn |soprp gr oup, ®an n-b tyI graup, a phenyl
group, a hexyl«gseup, and an oct yf«xgioup, and exanphgs.i9f the al koxy group
i ncl ude a net hoxy group, an 15et hoxy group, a propoxy group, a butoxy

group, a hexyl oxy group, and an octyl oxy group. Furthernore, the
noi ety represented by the formula 2, which is the cation nDiety of the
conmpound represente /tﬂe formula 1, may represent any el ected from
the group cmhsbstb}gﬂp OUNerELlengi%§§%J té%ég F rmul as 2-i
to 2-xx] - % I L,L\ iE
[ 1-xxxix | [ 1%xxx ] [ T0exxi]
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- 18 -

The noiety represented by the fornmula 2, which is the cation

noi ety of the conpound represented by the fornula 1, may represent any one
selected fromthe group consisting of the follow ng formulas 3a and 3b.

5[ For nmul a 3a]

+ A) R2 R4 [Fornul a 3b]

The photoacid generator described above is obtained by introducing an aromatic

ring into a compound represented by the above formula 3, which is an anion moiety of the

compound represented by the formula 1, and the photoacid generator can give variation in

the characteristics such as the diffusion rate of acid, the acid diffusion distance and the

5  degree of acidity, depending on the form or size of the anion, can exhibit a lower acid

diffusion rate as compared with existing simple anions in the form of triflate or nonaflate,

can shorten the diffusion distance so that the line width roughness can be improved, and

also has strong organic characteristics so that elution into pure water can be reduced or

controlled.

10 In the formula 1, A+ represents an organic counterion.

Specifically, the moiety represented 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.

[Formula 2}

A+

15 {Formula 2a]

R4

Rz_s +

[Formula 2b]



In the formulas 3a and 3b, 121 represents any one selected fromthe group
consisting of a hydrogen atom an al kyl group, an allyl group, a
pef fl uoroal kyl group, an aryl group and conbi nati ons thereof. 10R2 and R3
each independently represent any one selected fromthe group consisting -
19 - of a hydrogen atom an al kyl group, an ally] group, a perfluoroalkyl
group, an aryl group, and conbi nations thereof. R4 represents any
one selected fromthe group consisping of a hal ogen atom an al kyl group,
an al koxy group, an aryl group, a thf&%lkoxy group, an
5al koxycar bonyl nmet hoxy group, a thiophenoxy group, and conbi nations
t her eof . In the fornulas 3a and 3b, exanples of the al ky group include
a methyl group, an ethyl group, a propyl group, an isopropyl group, an
n-butyl grawps+a phenyl group, a hexyl group, and an octyl group, and
exanpl es of the al koxy group include a nethoxy group, an ethoxy group, a
pr opoxy g&oqpf\ toxy group, a hexyloxy group, and an octyl oxy group. 10
Furt her nore,~tte_xpi ety represented by the fornula 2, which is the cation
noi ety of thel conpBund represented by the formula 1, may represent any one
sel ected from* he group consisting of the following fornulas 3-i to 3-ix.
[ Formulas 3-i to 3-ix} >-0OCH3 k-0 [ 3-i J[ 3-iti ]

[n the above formulas 2a and 2b, R; 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
5  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
alkoxycarbonylmethoxy group, a thiophenoxy group, and combinations thereof,

Rj and Rs each independently represent any one selected from the group consisting

10 ofa hydrogen atom, an alkyl group, an allyl group, a perfluoroalkyl group, an aryl group,
and combinations thereof.

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 phenyl group, a hexyl
group, and an octyl group, and examples of the alkoxy group include a methoxy group, an

15 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
of the compound represented by the formula 1, may represent any one selected from the
group consisting of the following formulas 2-1 to 2-xx.

[Formulas 2-i to 2-xx|

20



[ 3-vi ] )-1 [ 3-ix 1 - 20 - dissolving a conpound represented by the
followng formula 8 in a solvent, and reacting the solution with a reducing
agent to obtain a conmpound represented by the following fornmula 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
5 catalyst, to obtain a conpound represented by the follow ng fornula 4;

and a third step of subjecting a conqbpnd represented by the foll ow ng
formula 4 and a conpound represented by the following formula to a
substitution reaction, and thereby obtaining a conpound represented by the
formula 1. The first step includes a process of dissolving a conpound
represented b he 10follo formul a 8 a sol vent, di ng a reducing
agent, and t by obtainlﬁgig conpound esented b e foll ow ng

formul a 6 ornula 8] 9 Mt 0 C C - 0 8 62 [ Fornula 61] 9

9, H2 H2 S-*O—|

[2-i] [ 21 [ 2-ii ] {2-iv ]
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002 In the fornula 6 and fornmula 8, R6 represents an al kyl group, and may
specifically 1 5 represent any one selected fromthe group consisting of a
met hyl group, a trifluoromethyl group, a trichloromethyl group, a
tribrononet hyl group, a triiodonethyl group, an ethyl group, a propyl

group, and a butyl group. Q and @2 each independently represent a hal ogen
atom and preferably a fluorine atom NH represents any one selected from
the group consisting of Li+, Na+ and. - 21 - In regard to the

sol vent used to dissolve the conpound represented by the formula 8 in the
first step reaction, any solvent can be used without any limtations as
long as the solvent is capable of dissolving the ester conpound represented
by the formula 8 and brlnglng on a reduc reaction. For the

sol vent, any one sel ected m t he group nsi sti ng=Qf Cesters, ethers,
Iactones tones am des cohol s and i nat i ons /tyer eof can be used,
and prefe an al coholxbased sol vent I t.eget her with any one

sel ected frontthe gge .e-s|st|ng 0 c l.or onet hane| | or of orm
dlchloroe u acetonlt‘l , tqu ne di pet hyl f ormam de, tetrahydrofuran,
dinethylf "w di met h ul foxi de, a 1OConb|nat|§Q§,thereof but the
pr esent |nvent|on is not intended to be ted to these. The

al cohol - bas&#ikol vent ndHyxtig any one &e&fxdcted from t Héxgroup consisting of
met hyl al cohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, n-butyl
al cohol , isobutyl al cohol, t-butyl alcohol, oxobutyl alcohol, undecyl

o ool Tyoraifeey! Bheanal v hRet i, @Lﬁ%’f?%t&} cPiosyat P Q‘t%hﬁ@' conel
1- et hoﬁé/rngotmdqteﬁﬁcs@]’ltﬁpp)@ he I%ﬁﬂtﬁ){ dl I"?}# Ilcs?tﬁr%ﬁg%ﬁ]Q%&c?}é(??Hﬁ Hu, l ohexyl

al cohol , nenthyl alco tetra anyI

al cohol wr%lé@iﬂ?@ﬁilﬁé'Fo%&i%@%mn&ﬁsh%dd’n@@ﬁ 2 bUt anone, and conbi nat| ons

t hereof, but the present invention is not intended to be limted to these.
As the reducifagnaigeat, any one selected fromthe group consisting of

NaBl -L, 20 HAUT', Na |14-A1C13, NaBRI - Li a, Li A1(OMe)3, and conbi nati ons

t hereof can be used. The conmpound represented by the fornula 8 and the
reduci ng agenpt can be used at a nolar ratio of 1:1 to 1:5, and preferably
used at a nmolar ratio of 1:2 to 1:3.5. Wien the conpound represented by the
formul a 8 an4_the reduci ng agent are used at the nolar ratios 25descri bed

above, the of the product relative to the anount of the reducing
agent used = can be increased. The first reaction can include,
speci fically a step of dissolving the conpound represented by the fornula

8 in the soI Rent mentioned above in an ice bath, adding a reducing agent
dropwi se to the solution to prepare a reaction mxture |iquid, renoving the

[Formula 3b]

In the formulas 3a and 3b, Ry represents 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 R; and Rj each independently represent any one selected from the group consisting



Sreaction mxture liquid fromthe ice bath, and heating and stirring the
reaction mxture |iquid. 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. Wien the process of stirring is achieved in the
tenperature and tinme ranges descri bed above, the yield of the product 10can
be increased, and the formation of side products can be m nim zed.

The reaction of the reaction nixtu[ejl'qyid is term nated by quenching, the
solvent is renoved, and then the reaction product is crystallized. In
regard to the nethod for crystallization, any nmethod can be used w thout
limtations as long as the nethod is a usual nethod of renoving the sol vent
from t hel d5ydieget atom, i xtkyt eroupgui @lydmdowpy, wgedluor@ilng gtdup, reaoct gamppr oduct ,
but preferably, a nmethod of renoving the solvent fromthe reaction mxture
li qui d, aeH ewebivatimgstlwecafesi due in distilled water, subsequently acidifying
the solution to pH 5 to 6, concentrating the reaction mxture |iquid,

addi ng an al RoFdresagiaiany tactscednéentthageoupocansivone of Adrlpesh @l #5 in a
slurry form filtering the residue, and crystallizing the filtrate using

di et hyl 2g¥heBt QP t B8 28K$Re, 2t04R: banussdl  group,  ThethgfpstindPepr edent ed by
t he {ornﬁja 8 .can be roQuceq_Lhroqgh an internediate produEtion step of
react i ng) SR ATHEBY IR HOW: RANPRREIOSY Brudut! rhilesx (sl de conpound

naving (oo AR ALSURS, SuhseaUenLl v 0l zing, o0t o1 L1E e 8l Koo
compoung o S aeb ERS B B lbrdl ST RS enb B AT 1 e 1o
oS, 0. FRTBYAT S B Ao e SEBa L B T R
speci 1 g@bly o8Pl £58PSxy2M¥%up, a butoxy group, a hexyloxy group, and an octyloxy group.
10 Furthermore, the moiety represented by the formula 2, which is the cation moicty
of the compound represented by the formula 1, may represent any one selected from the

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

| Formulas 3-1 to 3-ix|

[3] [ 3-ii] i)
N/
[ 3-iv] (3] B

15 [ 3-vi]

©_|+®F " _;@C; @;@_

[ 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



5 one selected fromthe group consisting of a nmethyl group, a
trifluoronethyl group, a trichloromethyl group, a tribrononethyl group, a
triiodomethyl group, an ethyl group, a propyl group, and a butyl group; and
Q to Q each independently represent a hal ogen atom and preferably a
fluorine atom Specifically, the al koxide used in the internediate
production step nay be an 10 al koxyal kene having 3 to 10 carbon atons,
whi ch contains a carbon-carbon douquupqu, and specifically, the al koxide
may be net hoxyet hene, ethoxyethene, or the like. The halide may be an al kyl
hal i de, and may be specifically perfluoronethane, dibronodifl uoronethane,
per br ononret hane, or perchl oronet hane. In the internedi ate production step,
the al k@iseleingridearpreoundrepteseated byl thovieldowing Hemetla 816 aisolwnt, ahd otrslinpased
sol vent, and the conpounds can al so be reacted with sodium hydrosulfite
(Na2S2045¢ sdiQoditim MAdFBgercralnotane compaun) repreeniert biohe foltaveng eact i on
of oxidizjng gnp‘of éhe two al koxy groups of the dialkqx%halide conpound
pr oducedP4EIHBSE 598G SKB AV dACHRL B omprpnE i ParFenied by e fHlosan forpplag
oxidizin hagggt, cific ex le of th xi di.zi ng agent_  that can be
I

used is {“11’2581% r‘%ﬁgg’?‘%r @aﬁ?ec?%l“f“iléﬁ oy EI:i%i B ¥IWeP"§§H“FE)riﬁt5} OISt ep,
carrt ed Dbt e SRR G B sodn® BIPbuRaReIRAGo . B ER ohe "
o cna g o 0 8 LR, SR OB, s SEHUM e
Or gani C ¢ LsEf’?t@th?’ (thgg%(ﬁgiﬂgﬁgﬁﬂga llt@ At bstin§ ereag%) ;glg(f I REY péﬂ)tgi%in H202)

sodi um tungst at e I Ke can be use he” oxi di zin %gent.

The secendpsi@Repédnudasy @c RERREss of reacting a conpound represented by
the 5followng formula 7 with the conpound represented by the fornula 6 in

the presencerif figshag mefiledlaySlboce@Nd GiBSHERY ORI JhhA GeBreeQIROYN:

represented by the foll ow ng f%rnula 4, [Foﬁ%uladga] 9 C@ -C §the

10 following formula 8 in a solvent, adding a reducing agent, and thereby obtaining a
compound represented by the following formula 6.

[Formuia 8]

O Q1 H O
i 1 2 I

M+ O0—8—C—C" —C—0—Rs
O Q,

[Formula 6]

1 Qr o, H;
M+ —O“ﬁ_(}‘“c -G —0OH
o 4

In the formula 6 and formula 8, R represents an alkyl group, and may specifically

15 represent any one selected from the group consisting of a methyl group, a trifluoromethyl
group, a trichloromethyl group, a tribromomethy] group, a trilodomethyl group, an ethyl
group, a propyl group, and a butyl group. Q; and Q, each independently represent a
halogen atom, and preferably a fluorine atom. M-+ represents any one selected from the

group consisting of Li+, Na+ and K+.



[Formula 41] 91 H2 H2 M+-0 -c(x) Il 0 @ 10In the fornula 4 and -formul a
7, Q @ and Q each independently represent a hal ogen atom and preferably
a fluorine atom and n represents an integer fromO to 5, and preferably an
integer fromO to 2. Mt represents any one selected fromthe group

consisting of Li+, Nal-- and K+. X and Y have the sane
definitions as described above for the conmpound 1 5represented by the
formula I, and the definitions wll_ not repeated. As the basic

catal yst, any one selected fromthe group consisting of triethylam ne,

di et hyl am ne, pyridine, diethylisopropylam ne, and conbi nati ons thereof can
be used. Wien a basic catalyst is used in the second step reaction, the
desi red prodiictegarario B shret need tnidissplve shaiompaindreaetentd tyi the formul25 -

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

sol vent & IBMR Bl stemecasBpm ey golvenman be ugeduptheshaivdimingions aebngres thet her s,

| act ones,, ket.ones, am.des, al cohols, and conbinations thereof can be used
as the SYVGRAE capbls of dppylvinenibe ssicy sampragd Boresyted by belfesndd & mehn t he
group consi.stin ‘%L di chl or omet hane, chl orof orm 5di chl oroet hane,

acet oni VP@B?O?gF' fFEOM 8" Yonbi nat i ons t her eof .

5 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,
dimethylformamide, tetrahydrofuran, dimethylformamide, dimethyl sulfoxide, and

10 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
methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl
alcohol, t-butyl alcohol, oxobutyl alcohol, undecyl alcohol, hydroxydecyl alcohol, heptyl
alcohol, 2-methyl-1-pentyl alcohol, allyl alcohol, ethoxycarbonylmethyl alcohol,

15 methoxyethyl alcohol, I-methoxy-2-propyl alcohol, benzyl alcohol, phenethyl alcohol,
cyclohexyl alcohol, menthyl alcohol, tetrahydrofurfuryl alcohol, tetrahydropyranyl alcohol,
cyanobutyl alcohol, 4-hydroxy-2-butanone, and combinations thereof, but the present
invention is not intended to be limited to these.

As the reducing agent, any one selected from the group consisting of NaBIH,,

20 LiAlH4, BH3-THF, NaBHsAICH;, NaBH4-LiCl, LiA(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

25  described above, the yield of the product relative to the amount of the reducing agent used



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 2:1 to 1:3,
and preferably can be used at a nolar ratio of 1.5:1 to 1:1.5. Wen the
conpound represented by the formula 6 and the conpound represented by the
formula 7 are allowed to react at the nolar ratio 10 described above, the
two conpounds can be conpletely consunmed, and thereby the efficiency of the
reaction can be increased. Furt nore, the conpound represented by
the formula 6 and the basic catal yst can be used in the reaction at a nol ar
ratio of 1:1 to 1:4, and preferably used at a nolar ratio of 1:1.1 to
1:1.8. Wen the conpound of fornula 6 and the basic catalyst are used in

t he 15r &8ebg tisreased he nol ar rati o descri bed above, the reaction time can be
accel erat ed, and renoval of any residual basic catal yst can be nade easier.
The second SFB% ?%aE@WSW BN g ﬁ@érﬁﬁé&ﬁﬁﬂ%rﬁéﬁﬁd@iéb&ﬂbwé§§cdmnﬂm§@blvrng

t he compound r éed by the fornmula 6 and the conpound represented by
the for RATEoRe byt g Bwlérﬁ “hélm POV napibigred 8bgyceiBateics BadhaddBi i xt ur e,
stirring%ghe react on nlxt FOat | 5C to 30C, addrn hhe above- nentroned
basi ¢ c&f ﬂ%t%ﬂ’? WSS 1% ’Fﬁ@ U85 & PERIRAER N ma‘ﬁﬁl“t eHdsEMOVingght he
res tin s of, stirring can be carr.i ed out

pr ef erab >9P1Oal méX'tme l‘%‘rlgtfh(r"éq%(g 8%%1% o‘mifolf‘l“'&@f’ aﬁgisa "t‘@ééﬁﬁé‘cﬁcgf’n AN Wor e
preferap é¥ qat a tenperature of 18C to 30C for 1 to 3 hours. Wen the
process stirring is carried out in the tenperature and tinme ranges

fzi(rjﬁ;ﬂ ioﬁeg ¢ ?lgéljgﬁ)cc&rtg %ﬁr% )d(,é%f bd Elcﬁugéi gqgétefe?ﬁﬂ%n%?ﬂ)@ Eoe?f(?’(élrﬁ)?@dtotg] e

oducts can e Teaction of

the reagdiQ rhn'al‘r?f&ﬂérp‘?‘c[tl'aggl aﬁj 4'55C SRR 80 B AHE m:r{'%]c pﬁrrgb% 9[1 ﬁr@rtégb' sou q

removed, and then the reaction product is crysta I ze

repr esent &Aidw¥d i ehel Ofmpbtafird agd Unﬁeraﬁ’@sade@@rﬂ)cd 5&'b@vé’ Q&?‘{’l@ldt & tthB 16@{0{1 Od for
crystallization, any nmethod can be used without linmitations as | ong as the

nmetiod t& & uskalednBidad f@hatiefroviingploagets ehvenhidimeait he reaction mxture
liquid and crystallrzrng the reaction product, but preferably, a method of

removi ng t hellsoleueiin drthandabgor edatiecafyuid ktibhenhtcd bl dueratdion eheadl@hgeohol
again to the residue, filtering a slurry thus obtained, washing the solids
obtarnedlbmoﬁwiuu@ﬂmoﬂuusmn@n1®mh&tmkﬁﬁﬂﬂMﬁtbr et hyl ether and the like,
and drying and crystallizing the solids, can be used.
In regard to the method for crystallization, any method can be used without
limitations as long as the method is a usual method of removing the solvent from the
15 reaction mixture Hquid and crystallizing the reaction product, but preferably, 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, concentrating the reaction
mixture liquid, adding an alcohol again to the concentrate to remove inorganic salts in a
slurry form, filtering the residue, and crystallizing the filtrate using diethyl cther or the
20 like, can be used.
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, subscquently oxidizing one of the

two alkoxy groups of the dialkoxyhalide compound to produce a compound represented

25 by the following formula 9; and a sulfonation step of reacting the compound represented



The third step includes a process of subjecting the conpound represented
the formula 4 shown above and the conpound represented by the foll ow ng
formula 5 to a substitution reaction, and thereby obtaining a conpound
represented by the following formula 1. 1 5[Fornula 5] A+Z- In the
formula 5. Z- represents any one selected fromthe group consisting of
(OSRCF3) -, (0S02CAF9)-, (0S02C8F (N(CF:02)-, (N(C2F5)2)-, (N(C4F02),
(C(CF.3)3)-i (C(C2F,03)-, (CXCAFQ)S)-93F§, ad-, Br-, 1-, BIE4-, Asl-76- and
P125-; A+ represents an organi c countérion. Since the specific definition
of this organic counterion is the sane as the 20definition provided for the
conmpound represented by the formula 1, the description will not be

repeat edy the formufp8 wishpa imecaep seldienteeprodycd the doormuhd reprasauted e thonpound
repr esent ed b% the formula 5 can be used at a nolar ratio of 1:1 to 5:1,
pref er aBPy"¥¢ 8a nolar ratio of 1:1 to - 27 - 3:1, and even nore preferably
at a molar ratio n_l:l to 2:1. Wien the conpounds are used at the nolar
rati o descri bédM&6ove, the reaction treatment tinme can be mininized, and
any side reaction caused by the use of an excessive anmount of the reaction
product caftibel, sHppressed. 5The substitution reaction can be carried out by
usi ng a @eryStafri@afison nmethod or a nmethod of solidifying and recovering
the salt olsained fromthe reaction using a m xture of a sol vent that
satisfactorily dissolves the salt (good solvent) and a solvent that poorly
di ssol ves t hp g@libmtRPOr RS pt&Rhis 3:d1Bt Sxiraal BGeWnt

sol vent, or a nethod of cgné%ntr%f?%gqgﬁﬁﬁgéggggr?ﬁg&%ﬁﬁﬁgépgc%%ég?ﬁed can
al so5 be ouselecttORI®h eh@lplotp t418isGAIRIUNIRUA @ rélhS &phﬁﬁférdaﬁbtﬁl}l%uﬁg.omt hane
and water to formtwo |layers, and then the | ayers can be stirred to allow a
subst i t uidhboromedyt pap! 0 tdeemometiy] thape asgiocadbmdtiyhgraePCin ahiMeroligyer
reaction nethod, it is advantageous in that no additional nethods are
needed porpyt geoupepat athuyl @bugt;edp@odut cadihendspiitdehihg readseliea alobtied out
for 2 to 6 hours, and may al so be carried out for 2 to 4 hours. Wen the
react i oAtons agdprafaablyatilubsing atone ti me range descri bed above, the yield of
the product can be maxi mally increased. When t he conpound represented
by the fornubrecilicaly.pihedullsexide wsslih tha atprodess esodieser istpdmapdeesn t he
conpound represented by the formula 1 can be produced by an efficient and
si gl e ABeRGEkerHgvings) ot L conprisitpmenvhich spang 4t wrbomothzm dowblsdiondnt  of

the pr egitla( Fspécri]f\{c%ﬂt ,i 8}2 alkoxide may be methoxyethene, ethoxyethene, or the like. The
halide 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
15 in an alcohol-based solvent, and the compounds can also be reacted with sodium
hydrosulfite (Na;S;04) and sodium hydrogen carbonate (NaHCOQ;3). PFurthermore, the
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.
20 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 (NaHCO;). When the sulfonation reaction is carried out using sodium



2 0 contains the photoacid generator represented by the fornula 1 shown
above. The resist conposition 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
25exhi bits an appropriate of degree qi,a0|d|ty so that the line width
roughness (LWR) - 28 - characteristics can be i nproved, and el ution 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
accor di Rydioglfiige thereeswatind repeasentesh be e fprodadeat he pphiotably ekidiemeriat or
descri bed apove, through an efficient and sinple nmethod. 5 Best Mbde for
Car ryi n§reelic WD RIS Bioduced.  Ipethes wate: divdragss presdat(hbAversoriom wi | | be
described in Exanpl es so that a person having ordinary
skil |H”%W@“égggét%?éﬂﬁgg‘?bmihewﬁ?éﬁgﬁﬁxﬁhﬁé&@$%%-can easily carry out
the inventio resent inyention can be carried ou

10var|ous aIF%%é??B% “?nﬁ“ﬁg'“ﬁi@gfﬁbﬁ eqofigg SbB%BWBW WHP%Hmﬂ§ihbﬂhqin1ted
tot t h hot d t
25 T 15 SRR Qa0 e e ol

Benzoi cy, f ro ester e
15sﬁl;on?%%§%§yﬁ ﬂkﬁh&% )&a% ‘“%s ‘gﬁﬂ‘?§5¥ﬁwg#§nfo§Wﬂa‘ﬁ§§8fﬁ %ySchene
1, 83 g (O'MLQU 1 of sodlun11 1- dlfluoro 3- nmet hoxy- 3- oxopr opane-

-sul fonate lved in 160 m of nethanol (MeOH) and 1.2 L of
t et rahydr of ur an (THE) as solvents, in an ice bath. 44 g (1.16 nol) of

sodi um bor olyydri de A NaBl1- 14) was slowly added dropwi se to the solution, 20
and thusQ@—Bem{N 0 % ture liquid was prepared. After conpletion of the

dropwi se addi ti on, e reaction mxture liquid was renoved fromthe ice
bat h and was heated to 60C. Wiile maintained at the tenperature, the
reacti on m Xfgrmeulkiddui d was stirred for about 4 hours. The

reaction mxture liquid was quenched with distilled water, and then the
sol vent 25was renoved. The crude reaction m xture was dissolved in
distilled matety and thﬁ 0

M-+ -O— s c': ¢’ —Cc'—0— c——(x)--l-;@
S Q,
10 In the formula 4 and formula 7, Q;, Q, and Qs each independently represent a

halogen atom, and preferably a fluorine atom; and n represents an integer from 0 to 5. and
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

15 represented by the formula 1, and the definitions will be not repeated.

As the basic catalyst, any one selected from the group consisting of tricthylamine,
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.



- 29 - solution was acidified with concentrated hydrochloric acid to pl1-1 5
to 6. The acidified reaction m xture was concentrated, and then

nmet hanol was added thereto again. The slurry thus obtained was filtered to
remove inorganic salts. The filtrate obtained by renpoving the slurry was
washed two times with hexane, and the nethanol |ayer was concentrated again
and then was crystallized using diethyl ether. The white solids
obtained by crystallization were dri in a vacuum and thus 68.5 g (0. 346
nol ) of sodium 1, 1-di fl uoro-3-hydroxypropane-1 -sulfonate (yield 95% was
obtained. It-1-NVR(D20): (ppm 2.38(t, 21-1), 4.18(t, 21-1) 10[ Reaction
Schenme 1] _For reference, sodium 1, 1-di

f 1 uor o- 3- met hbkieagtiaxeiphe pensad stegwin bo natried showrhabwsencead abelvyonpduted by a
reaction such as the fol | ow ng Reaction Scheme 2. [Reaction Schene 21 +
CF2Br 2“7y CotsclkpioGSiman fisHaonD peosstmepoiopaters, cthers, lactones, ketones, amides,

alcohols, and combinations thereof can be used as the solvent. Prelerably, the solvent may
be any one selected from the group consisting of dichloromethane, chloroform,

dichloroethane, acetonitrile, toluene, and combinations thereof,

wn

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 2:1 to 1:3, and preferably can be
used at a molar ratio of 1.5:1 to 1:1.5. When the compound represented by the formula 6
and the compound represented by the formula 7 are allowed to react at the molar ratio
10 described above, the two compounds can be completely consumed, and thercby the
efficiency of the reaction can be increased.
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 1o 1:4, and preferably used at a molar ratio of
1:1.1 to 1:1.8. When the compound of formula 6 and the basic catalyst are used in the
15  reaction at the molar ratio described above, the reaction time can be accelerated, and
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 mixiure
20 at 15°C to 30°C, adding the above-mentioned basic catalyst dropwise to the reaction
mixture, and then stirring the resulting mixture.
The process of stirring can be carried out preferably at a temperature of 10°C to
40°C for 0.5 to 6 hours, and more preferably at a temperature of 18°C to 30°C for 1 to 3
hours. When the process of stirring is cairied out in the temperature and time ranges

25  described above, the yield of the product can be increased, and the formation of side



Br'>('->N-OMe KHSOS5FN' F Br""--Me BOO - 30 - sodium

1, 1-di fl uoro- 3- hydr oxypr opane- 1- sul fonate produced in Step 1, and 11.5 g
(0.0818 nol) of benzoyl chloride were dissolved in 150 nl of diehloroethane
to prepare a reaction mxture, and the reaction m xture was stirred at

anbient tenperature. Il g (0.1087 nol) of triethylamne (Et3N) was slowy
added dropwi se to the reaction mxture at 20C to 25C, and then the m xture
was stirred for 2 hours. Aﬁtenﬁgﬂppjetion of the reaction of the

reaction mxture, the reaction solvent was renoved fromthe reaction

m xture, and the residue was made into slurry using ethyl ether, which was
then filtered. The solid obtained by filtering the slurry were washed using
di stil | Bepduels ean Bpainintgad. et her, and then were dried in a vacuum 10The

vacuumdri ed_solids were sub*ected to 'I1-NWR, and the structure was
confirmed. Thisteaqonsoidhe yaaglion mextgopliqyid isgaininnted Py aneryingx {e-selvendi f |
uor opro ane-lsylf&late havi ng the followi ng structural formula was

FPHN

g str
p removed, n Uk FRAEHRY Pragdidt i dealieed t BitsathschyPgIdaisRsenigshm

obt ai ned.

2.38(t,, 2),.4. 18(t, 2H) 7. 37(t, 211), 7.47(t, 1H), 7.97(d, 211)
15[ R((gaCP¥ 8{? f@d‘lﬁ,‘éﬁé Léli%(l,_l)obidmtg.

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

10 distilled water, ethyl ether and the like, and drying and crystallizing the solids, can be used.

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

formula 4 shown above and the compound represented by the following formula 5 to a

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

15 {Formula 5]
A+Z-

In the formula 5, Z- represents any one selected from the group consisting of
(OSOCF3)-, (OSO2C4Fg)-, (OSOLC4F 17)-, (N(CEF3)2)-, (N(C3F5)2)-, (N(Cylig)a), (C(CF3)3)-,
(C(CaF5)3)-, (C(Cyly)3)-, 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

20 definition provided for the compound represented by the formula 1, the description will
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



(Step 3) As shown in the follow ng Reaction Schene 4, 4 g (0.013 not) of

t he sodi um 3- (benzoyl oxy) -1, 1-di f | uoropropane- 1 -sulfonate produced in
Step 2,a nd 4.22 g (0.0099 nol) of diphenyl nethyl phenyl sulfonium
trifluoronethanesul fonate were dissolved in 40 nil of dichloronethane (or
met hyl ene chloride, MC) and 40 mMl of water to 20forma reaction m xture
with two layers. The reaction mxture was vigorously stirred for 3 hours so
as to allow a reaction (two-layer reagtion) to occur. \Wen the stirring of
the reaction mxture was conpleted, an aliquot of the organic [|ayer was
taken to check the progress of the reaction by I9F-NVR Wen the reaction
was con'g)l eted, the organic |ayer was coll ected, and the sol vent was
renoved?: ITRBA §Vef Ppre RLpderay ail dedenstinaehbd g hg Wiesrhe ﬁ@tﬂmohaheb;u‘cas ad
ood sol vent and hexane as.a poor solvent, and thus solids were obtained,
The sol 14 AhdRETaRT B0 Heagibe ga‘ﬂ‘@eﬁl%'ﬁ%‘%’ﬂﬁ@,ﬂm&?ﬁa“51@%\11§C i piaHpol A
represent ed by formul a(F in the follow ng Reaction Scheme 4 was obtai ned.
Thus, 399 §9¢ g‘."(‘)b%é“ﬂﬁ% Y BF WeRL 87 exesiibe amountiof hegieactmnaiipdus! sibbsy|  est er
di phenyl  net hyA phenyl sulfoniumsalt (yield 59.5% was obtained, and the

st ruct ur & wag“confi r med by 1H NWMR H NVR ( Chl or of or m d3,

et S R o s R b G o 2 o
, _0SO2CHR My di’s@agﬁ)ifying and recovering the salt obtained from the reaction using a mixture
ol'a solvent that satisfactorily dissolves the salt (good solvent) and a solvent that poorly
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.

10 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
to 6 hours, and may also be carried out for 2 to 4 hours. When the reaction is carried out

15 inthe 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.

The resist composition according to another embodiment of the present invention

20 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
of exposure, an acid which has a low diffusion rate, has a short diffusion distance, and

25  cxhibits an appropriate of degree of acidity so that the line width roughness (LWR)



CH3 A f Synthesis Exanple 2 for photoacid generator’ Synt hesi s
of benzoic acid-2,2-difluoro-2-sullo-propyl ester diphe yl nethyl phenyl

15sul f oni um sal t (Step 1) The process was carried out in the sanme
manner as in Step 1 of the Synthesis Exanple |, and thus sodi um

1, 1-di fl uor o- 3- hydr oxypr opane- 1-sul fonate was obtained. (Step 2) The
process was carried out in the same manner as in Step 2 of the - 32 -

Synt hesi s Exanple 1, except that 1-n t hal enecarbonyl chloride was used
i nstead of benzoyl chloride. Thus, sodium naphthal ene-|-carboxylic
aci d- 3, 3-di ft horopr opane- 1sul | onate as shown in the foll owm ng Reaction

Schene 5 was obtained. [Reaction Schene 51 O0---'->"%-0 111RP Rio --411
+--. ... tharggterisgics gan bg ppproved, and elutron'of which in a solvent such as pure water that

is used in the process can be controlled. Furthermore, the method for manufacturing a
photoacid  generator according to the present invention can produce the photoacid

generator described above, through an efficient and simple method.

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
easily carry out the invention. However, the present invention can be carried out in
10 various alterations and modifications, the scope of which is not limited to the Examples
that are described herein.
Synthesis of photoacid generator

[Synthesis Example 1 for photoacid generator]

Synthesis of Benzoic acid-2,2-difluoro-2-sulfo-propyl ester diphenyl methylpheny]
15 sulfonium salt
(Step 1) As shown in the following Reaction Scheme 1, 83 g (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 (NaBH,) was slowly added dropwise to the solution,
20 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 fo
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

25  was removed. The crude reaction mixture was dissolved in distilled water, and the



5(Step 3) The sodi um napht hal ene-1-carboxylic acid-3, 3-difl uoropropane-1-
sul fonat e produced i nStep 2and di phenyl net hyl phenyl sul f oni um
trifluoromethanesul fonate represented by formula A in the foll ow ng
Reaction Schene 6 were allowed to react, and thus naphthal ene- 1-carboxylic
aci d- 3, 3-di f | uor opr opane-| - sul fonat e di phenyl nethyl phenyl sul fonium
salt represented by fornula Cin the foll ow ng 10Reacti on Schene 6 was
obtai ned. 111- NVR(Chl orof orm d3, tetrapmethylsilane): (ppm 2.42(s, 311),
2.880m 211), 4.75(t, 21-1), 7.42-7.87011, 1711), 7.94(d, 1H), 8.11(d, 1H)
8.19(d, I11), 9.12(d, 111) [ Reaction Schene 61 - 33 -

343i cycl o 2. 2. 11hept - 5-en- 2-y1- 3- hydr oxypr opi oni caci dt - butyl ester, 1-
nethyla@%ﬁﬁﬂi&ﬁ%a%éﬁvd&ﬂ@“@@“ﬁ@ﬁﬁ?ﬂwﬂua gwnﬁﬁwﬁoaﬂﬂywdie) and

7- butyrolactQ e ne&h acryl ate (2-oxotetrahydrofuran-3-yl acrylate wer e
added at a n’b ALY reagtion: 11“><iwe3@%;39@&@@*113?3043&%15&@3 npaipane) wagrrdde

1, 4- di oxane was %ﬁg FS a %%zat on solvent, in an 5 anpunt

equi val EIFtlP gedny §“PHé1¥%ﬁQﬂ“1 ¥“%%é>¥%5%@ﬁbﬁbﬁﬁﬂ%Wérlh%ﬁhaﬁc
initiator, . azobisisobutyronitrile _used at a. ortion of 4 nol % based
on the t %’fléjle I%?P‘Oé{%u% SOFTE W@S r‘?ﬁ o HRigs t“ﬂ e RS AMTANel t o

f h th [ luti
e 5t Pl Pl e O 685 %@m B’ 5o e TS vatoum
Thus, a resi: ﬁ}J@H%@&ﬂﬂfs%%tﬁ%dtﬁ} SRR 0B R PRETHE e o

copolyner obt ali ned as the preci wei ght
of 8, 50@ (0.346 mol) of sodium 1,1-difluoro-3-hydroxypropane-1-sulfonate (yield 95%) was

obtained.

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

10 [Reaction Scheme 1]
O
1 OMe NaBH, 9
NaO”1°C S ~_-OH
O Fﬁg THF, MeOH NaO' S & + MeOH

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]

Na,5,0 F.F OMe KHSO F.F O
OMe Bry e —
XA MOM

NaHCO,  Br OMe Br e
MeOH
Na;8,0y FM H,0, . F O
NaHCO;, NaO,5 OMe Na, WO, NaO3SMOMe

80C

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



[ Formul a 101 Preparation of resist 1 5[ Conparative Exanple 100 parts
by weight of the resin represented by the formula 10, which was obtained in
Synthesis Exanple 1 for resin, 5 parts by wei ght of adamantane-|-carboxylic
di fl uoro-2-sultb-propyl ester diphenyl nethyl phenyl sulfoniumsalt as a
phot oaci d generator (PAG, and 0.5 parts by wei ght of tetranethyl amoni um
hydr oxi de as a basic 20additive (BASE) were dissolved in 1,000 parts by

wei ght of propyl ene glycol nethyl et - 34 - acetate, and then the
solution was filtered through a 0.2-fim nenbrane filter. Thus, a resist
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 formsedipm lad Hébwng%lydmmww bfultmee iraduced 5 $tep It pkdd £ hgg0.08 red was
exposed usi an ArE excimer |aser stepper (lens aperture nunmber: 0.78) ,

and was ﬂwé)a(f‘gwlé&a’é &hlogiele Meeifﬁwvceim@égeﬁdg dicpferogtpm hpmy@pdfw tasgtiovas

devel oped for ﬁg seconds using a 2.38 wt % aqueous sol utio

t et r amet BB m%epdmxaeb v iR Al %‘H@Cfl‘l qcmpmenméhedodw araled.
Thus, attern. was for | e 1], 10A resi st sol ufjon was
pr epar eaf? t@ﬂe‘%‘é n@t ni& SIgwly 'd‘@%%ﬁg&f%}@]t@(é‘rﬁﬁ%" I“’Xlélk"cébéot(h&’c 3
art.s b i ben Qi C_ac iflitoro-2-sullo-propyl ester diphenyl
ﬁethylp%gﬁgﬁg 'PP&%TUH%%ﬁﬁ%ﬂﬁbﬁfikﬁ&ﬂé)I%y fornula B in the Reaction Schene

whi ch h | d
4, 1 c Wa_slj\ﬂ& 9)91?%’1 dn of%}@tt%cﬁ:ﬁoﬁ %?Ragtf m ﬁlg 1&1/(,;1'08 aﬁggfllo\?gs[ Exanpl e

gener at or e I’ESI S

2] 1(:11'16(‘)\/"08 Sﬁ'oﬁ{ llh§ %é&lbl‘? hi¥dre ﬁﬁcfﬂgr &Qd erbv snﬁacfeaiﬁﬁ)tﬁgl n%m 53@’[11&! ether,

Conpar ative EX except t

aci d- 2, %hﬂ:‘hu\%'&kofh@n %‘i\%‘r@df ORhORYlid %ﬁﬁaﬁ{cdq{r‘{p ggﬂyﬁ%ﬁ et i sh%(\%jp Qﬁ?é/ Iwa§}H3|df é;,u m sal t

represented by formula B in the Reactio was produced in
Sy nt hes g fRPERt Larld ctN@ 1S 86d A%ndv R AHOR R @v&%ﬂﬁr ator. The properties 20of

the resist solution were eval uat ed.

10 The vacuum-dried solids were subjected to 'H-NMR, and the structure was
confirmed. Thus, 11.5 g (yield 73.5%) of sodium 3-(benzoyloxy)-1,1-difluoropropane-1-
sulfonate having the following structural formula was obtained.

'"H-NMR (Dimethyl sulfoxide-ds, tetramethylsilane): (ppm) 2.38(t, 2H), 4.18(t, 2H),
7.37(1, 2H), 7470, 1H), 7.97(d, 2H)

15 [Reaction Scheme 3]

Q 9
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(Step 3) As shown in the following Reaction Scheme 4, 4 g (0.013 mol) of the
sodium 3-(benzoyloxy)-1,1-difluoropropane-1-sulfonate produced in Step 2,a nd 422 ¢
(0.0099 mol) of diphenyl methylphenyl sulfonium (rifluoromethanesulfonate were
dissolved in 40 ml of dichloromethane {(or methylene chloride, MC) and 40 ml of water (o

20 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



[ Exanpl e 3] A resist solution was prepared in the same nmanner as in
Conparative Exanple 1, except that 7 parts by weight of benzoic

aci d-2, 2-di fl uoro-2-sul fopropyl ester di phenyl nethyl phenyl sulfonium salt
represented by fornula B in the Reaction Schenme 4, which 25was produced in
Synthesis Exanple I, was used as a photoacid generator. The properties -
35 - of the resist solution were eval uat ed. The properties of

Conpar ative Exanple | and Exanples 14,0 3, such as sensitivity, resolution,
and LWR were evaluated, and the results are presented in the foll ow ng
Table 1. In the case of LWR, the pattern roughness of a 0.10-pm

l'ine- and space ? S pattern formed after tpe devel opnent was observed,
and t heldyggvastagen Orfé’ﬁ@)lvkl%%%w% of e tewroney 't BER. Yl therdsetionwasn number
5 while the Eﬁth}grn obtal ned in Conparative Exanple 1 was ranked as 1. A

| ar ger FRRBIE Oé%f’t“és aﬁ‘ét‘t"é‘rwﬂw Raf A eyt “@SMHOVCd iThe sheryclige of
sensitiv Yo qan am)Lf e@o‘ﬁ ure hat forns a 0.10-pm | i ne- andspace (US)
pattern® fétfl NE 1 e ﬁfiﬁlgéﬂ‘fv CPOREC B harsod a%’l‘ﬁﬁbd’éfbﬂ]?w& BndWARPT of

sensit .S\%;?“t"g}“még D T o S SR OBS 0L TS, BELT gnat el
as tg‘ne i 1%‘?(3' %tﬁ&ﬂmd[ ;E%Q:qgmcld be IR ?nsulxid Ig ]fi(l) th a1‘1(’>Etlowm {%ctgon )Sc,hcme 4 was
obtained. Thus, 3.2 g (0.0078 mol) of benzoic acid-2,2-difluoro-2-sulfo-propyl ester
diphenyl methylphenyl sulfonium salt (yield 59.5%) was obtained, and the structure was
confirmed by 'H-NMR.
"H-NMR (Chloroform-djs, tetramethylsilanc): (ppm) 2.45(s, 31, 2.81(m, 2H),
10 4.64(, 2H), 7.38-7.76(m, 17H), 8.01(d, 2H)

[Reaction Scheme 4]

~
§ P

0 =
S o A
Nao/#ixc/\,/ 7 + S +_OSOQCF3 — S+ / .
OF; MCHAO a 7
“
S -
CHy CHg

A B

[Synthesis Example 2 for photoacid generator]

Synthesis of benzoic acid-2,2-difluoro-2-sulfo-propyl ester diphenyl methylphenyl
15 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-difluore-3-hydroxypropane-1-sulfonate was
obtained.

(Step 2) The process was carried out in the same manner as in Step 2 of the



PAG(I) (partsby weight) --iii"K- ---12j"i ) (partsby weight) Sensitivity
(mJ/ cn2) Resolution (nn) LWR Exanple 1 Synthesis Exanple 1 for resin 3 0.5
18 70 5 Exanple 2 Synthesis Exanple 1 for resin 5

- 372 -

Synthesis Example [, except that 1-naphthalenecarbonyl chloride was used instead of
benzoyl chloride. Thus, sodium naphthalenc-1-carboxylic acid-3,3-difluoropropanc-1-
sulfonate as shown in the following Reaction Scheme 5 was obtained.

[Reaction Scheme 5

i ﬂ i FLN e g
O F, b DCE 0 F; | I
O =
5 (Step 3) The sodium naphthalene-1-carboxylic acid-3,3-difluoropropane-1-

sulfonate  produced in Step 2 and diphenyl methylphenyl sulfonium
trifluoromethanesulfonate represented by formula A in the following Reaction Scheme 6
were allowed to react, and thus naphthalene-1-carboxylic acid-3,3-difluoropropane-1-
sulfonate diphenyl methylpheny! sulfonium salt represented by formula C in the following

10 Reaction Scheme 6 was obtained.
"H-NMR(Chioroform-d;, tetramethylsilane): (ppm) 2.42(s, 3H), 2.88(m, 2I),
4.75(1, 2H), 7.42-7.87(m, 17H), 7.94(d, 111), 8.11(d, 1), 8.19(d, 1), 9.12(d, 1I1)
[Reaction Scheme 6]
S c
g o L g o

5 o O\ / \\ “/ '\ n i
MaO R ¢ /V*Q—stoso C>—wf~§/,0,
T T e Uty
g J
Gl

Cihy

A 194

15 Synthesis of resin

[Synthesis Exampie 1 for resin]
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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
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
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]

btk

—OH f
j{: oL

Preparation of resist

[Comparative Example 1]

100 parts by weight of the resin represented by the formula 10, which was obtained
in Synthesis Example 1 for resin, 5 parts by weight of adamantane-1-carboxylic acid-2,2-
difluoro-2-sulfo-propyl ester diphenyl methylphenyl sulfonium salt as a photoacid
generator (PAG), and 0.5 parts by weight of tetramethylammonium hydroxide as a basic

additive (BASE) were dissolved in 1,000 parts by weight of propylene glycol methyl ether



1 (1) Photoacid generator (PAG Exanmples 1 to 3: Benzoic

aci d-2, 2-di fluoro-2-sul fo-propyl ester diphenyl 15nethyl phenyl sul foni um
salt represented by fornula B in the Reaction Schene 4, which was produced
in the Synthesis Exanple 1 - 36 - Conparative Exanple 1

Adamant ane-1 -carboxylic acid-2, 2-di fluoro-2-sull opropyl ester diphenyl

nmet hyl phenyl sulfoniumsalt (2) Basic accitive (BASE): Tetranethyl anmoni um
hydr oxi de The photoacid generator (PAG used in Exanples 1 to 3 was
produced by 5 introducing an aromatic ring into the anion of a photoacid
generator. This photoacid generator maintained a degree of acidity simlar
to that of trif %te as conpared with existing triflate or nonafl ate

phot oacAeFyendkatisp dhe salgtion Mew Hicrsdudronehr ale-un memgraapdiligr sHows, a
diffusiQn.dtﬁtance;‘ThusJ this photoacid generator had characteristics

sui t abl ESFOFOHET MBSPICPYE on of finer US patterns. 10Wien the properties
anal ysi s res?f;s_of Ig@le 1l are %@fnined%qphe phot oaci.d generator. shows
superior perf O FERESORLIOD WS ARG Ph deRUBSER g Rg £ SiwcryHEl Botesisti d
gener at s 10 r.ie, of the IN12 and resol ytian. .l ntroductia f an
aronati%hﬁv%b“?%?ggfﬁéngﬁ?gﬁ'%ﬁ“ﬁoﬁ g?&ﬁ%?a%ggﬁ§WHwﬁfmé<ﬁF%ﬁﬁ@ eiXBel | ent
resw t sey s {105, r r y p irradiated with, |ight. Once an
acid is Ig(éﬁglrnaglg qg){rﬁgcr?? gvﬁge cp %’? @é%ﬁ% agn\éwr%‘girqeﬁxgrn%énl V@ anﬂsh%pcf%lf‘em of an

ani on, Lhenar ami 6o Jd LAgn g??%@?@%% 91‘;)6".@%1' bl @g%ﬁg.g?ﬁ% gﬁ{l (! fbrn?&fwgsher eis

obt ai ned an advant ageous eing cap ntroll1ng e

di ffusi g&velped B8R0 dbEdnds oM di SERANGS; quéolw 581518 deRang A %/lﬁﬂmb[f%n I ze of

the aromatic ring. Thus, the photoapi% ener at or shows feat'ures at are
di sti nghydbeide fananh@xhs 1l SR RALRACIH FROCTRLD LT esid PAGS UFR folfQf erred

enbodi nents of the present invention have been described in detail, but the
scope of theFaamprnt] i nvention is not intended to be limted thereto, and
various nodifications and i nprovenents that can be made by an ordinarily
skilld ed per stnesigisnlytibhevas yneareinhahe eane aphnef astiheCprgrsante EaMg Ton as
defined in the following clains are also included in the scope of the
pr esent ejoapiethiaf drparts -by3weight of benzoic acid-2,2-difluoro-2-sulfo-propyl ester diphenyl
methylphenyl sulfonium salt represented by formula B 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.
15 [Example 2]

A resist solution was prepared in the same manner as in Comparative Example 1,
except that 5 parts by weight of benzoic acid-2,2-difluoro-2-sulfopropy! ester diphenyl
methylphenyl sulfonium salt represented by formula B in the Reaction Scheme 4, which
was produced in Synthesis Example 1, was used as a photoacid generator. The properties

20 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 benzoic acid-2,2-difluoro-2-sulfopropyl ester diphenyl

methylphenyl sulfonium salt represented by formula B in the Reaction Scheme 4, which

25 was produced in Synthesis Example 1, was used as a photoacid generator. The properties



CLAIMS | . A photoacid generator represented by the following formula 1:
[Formula 11 9 91 H2 H29 A+-C -0-C (X)nY OQ2 wherein in the formula 1, 5Y
represents any one selected fromthe group consisting of an alkyl group
substituted with an aryl group, and a nonocyclic or polycyclic aromatic
hydrocarbon group; Q and Q@ each independently represent a hal ogen atom
X represents any one selected fromthe group consisting of an al kanediyl,
an 1l0al kenediyl, NR, S, 0, CO and wcosr'goi_nati ons th_ereof, 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; and A+ represents
an organiti counterion. 1 52. The photoacid generator according to claiml,
wher ei nof(“reé'%%‘*%%'h‘f‘@“ #i8ye Qigkiakd) ected from the group consisting of a pEenyI
group, a naphthyl group, a biphenyl group, an ant hry'l group, a phenanthrene
group, a flu P%%‘VP‘%&F%JE%‘?O*QPWP& SXYPRIE P, ang lypenkes drie 3gﬁ‘éﬁl}ﬁ1§ sgwtmuﬁtnﬁ |
group, a_bj phenyl roup, a di phenyl methyl group, .a tetrahy ronap y
group, éwatuﬁ?&r gﬁ{{ﬁr{%c“@?ﬁﬁ‘fﬁm‘!ﬂ “f@ﬂ%&bﬂ@ﬁy‘}‘r@%w&d&(ginrP“aWH’ga[db“f L.
20t ri phenyl| MRt {Hl cadd (%)lfpl';WI{, the pattern roughness of a 0.10-pm line-and-space (L./S)
5  pattern formed after 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
Iixample 1 was ranked as 1. 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
10 exposure, and the minimum pattern dimension obtained by imaging when the sensitivity

was set equal to the optimum amount of exposure, was designated as the resolution.

[Table 1]

Resin PAG™ BASE® | Sensitivity | Resolution | LWR
(100 parts | (parts by | (parts by | (mJ/em?) (nm)
by weight) | weight) weight)

Example 1 Synthesis | 3 0.5 8 70 5
Lxample 1
for resin

Example 2 | Synthesis | 5 0.5 15 80 3
Example 1
for resin

Example 3 Synthesis | 7 0.5 13 70 3
Example 1
for resin

Comparative | Synthesis | 5 0.5 14 90 1

Example 1 Example 1
for resin

(1) Photoacid generator (PAG)
Examples 1 to 3: Benzoic acid-2,2-difluoro-2-sulfo-propyl ester diphenyl
15  methylphenyl sulfonium salt represented by formula B in the Reaction Scheme 4, which

was produced in the Synthesis Example 1



- 38 - selected fromthe group consisting of the fol
1-1: [Fornmula 1-al ssc Rll)a [Formula 1-b] (Ril)b
7(1R1-)0(Ris)d I (F212)e 5[Fornula 1-d] 0:213)) \ R)
[ Formul a 1-f]

| owi ng fornmulas 1-a to
[ Formul a 1-c]
[ Formul a 1- €]

Comparative Example 1: Adamantane-1-carboxylic acid-2,2-difluoro-2-sulfo-
propyl ester diphenyl methylpheny! sulfonium salt

(2) Basic accitive (BASE): Tetramethylammonium hydroxide

The photoacid generator (PAG) used in Examples 1 to 3 was produced by

5  introducing an aromatic ring into the anion of a photoacid generator. This photoacid

generator maintained a degree of acidity similar to that of triflate as compared with
existing triflate or nonaflate photoacid generators, had a low diffusion rate of acid and a
short diffusion distance. Thus, this photoacid generator had characteristics suitable for the
realization of finer L/S patterns.

10 When the properties analysis results of Table 1 are examined, the photoacid
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

15 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.

20 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
vartous 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.

25
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[Formula 1-g] \ ( R11)( R12)a [Forrmula 1-111 \ (Rii)a(R12)h

[Formula 1-i] =\.) \ [Formula 5[Formula 1-k] [Formula -1]

(921

10

15

20
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CLAIMS
1. A photoacid generator represented by the following formula 1:

[Formula 1]

4 H H, 9
Ar-0—8—C—C"—C = 0~C—{X}—Y
Qg

wherein in the formula 1,

Y represents any one selected from the group consisting of an alkyl group
substituted with an aryl group, and a monocyclic or polycyclic aromatic hydrocarbon
group;

(01 and Q) each independently represent a halogen aton;

X represents any one selected from the group consisting of an alkanediyl, an
alkenediyl, NR', 5, 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

A+ represents an organic counterion.

2. The photoacid generator according to claim 1, wherein Y represents any one
selected from the group consisting of a phenyl group, a naphthyl group, a biphenyl group,
an anthryl group, a phenanthrene group, a fluorenyl group, a pyrene group, a phenalene
group, an indene group, a biphenylene group, a diphenylmethyl group, a
tetrahydronaphthyl group, a dihydroanthryl group, a tetraphenylmethyl group, and a
triphenylmethyl group.

~

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



- 40 - whereinin the formulas I-a to 1-1, Rp, R13 and R14 may
each independently be substituted wth any one selected fromthe group
consi sting of an al kyl group, an al koxy group, a perfluoroal kyl group, a
per fl uoroal koxy group, a hal ogen atom a hydroxyl group, a cyano group, a
nitro group, an 5 amno group, a thio group, a nethylthio group, a nethoxy
group, OR, CUR and COOR, wherein R represents any one selected fromthe
group consisting of an alkyl group angs an aryl group; R21 and
R22 each independently represent any one selected from CRR4R25, 0, CO S
and NR23, wherein R23 to R25 each independently represent any one sel ected
fromthe 10group consisting of a hydrogen atom an al kyl group and an aryl
group; seleciedliom the grqupegphstingsé fesielnring foaprleséntto dd: i nteger from o0 to 5;
b represents_an ipte er fromO to 3; ¢ and d each independently represent
an integer fHOMPBtls?a; e, f and g each independently represent an integer
from0O tq 2; and 0 5 ci-d+e 5. 9. 154. The photoaci d generator according
to claimxxwherein X in the thrrula | represents any one selected fromthe
gr oup corE??rGRm@a of -0-, -0Cl-12-, -OCH(Cl)-, -CO, - QOCl-12-,
- COCH2C1- 12-, -Cl12-, -Ci1-12C112-, -Cl12-0-, -C112-0-CEl12-, -CH2Cl-12-0-,
-CH2- 0-CH2Cl1-12- -CH2Cl112-0-Cl-12-, -Cl-120-12Cl112-0-,

etbusi!

- CE12-0-Cl - - Cl- 12C142-0- - CH2Cl- 12Cl1- 12-0-042-, -Cl (Cl-13)-,
- C(Cl- 13) ~Cl (CH3)Cl -12-, - 20CH(CH, CH3)-, -Cl (OCH3) -,

- C(CF3) ué,% -CH2-S-, -C 2-S-Cl2-,- CH2-S-CH2Cl-12-,

-d-12C1 42y, -Cl-12CH2Cl42-S-, -Cl-12-S-Cl -12C142CL- 12-,

-Cl-12C1 1

[Formula 1-cf

(Ridy Ry

(R

“

5 [Formula 1-d]

e

[Formula [-¢]

) 21
B\eR
Rod, [Rh)y

11 (Ryz

[Formula 1-f]




CH2042-, -0-12C112C112-S-CH2-, -04(012)C11-, -C(CE120-12)-, -Ci-12Co0-,
-012012C0-, -0-1(0-13)012C0-, -Cl-1(011)-, 41(011)(C1113)-,
-d(ft,-o01(Br)cl-1(Br)-, -0112(11-1-Cfl-, -(111-0-10-12-,-C1-1=0-1-S- and
-01=0-WO. - 5. The photoacid generator according to claim1, wherein
a noiety represented by the followng fornula 3, which is an anion noiety
of the conpound represented by the fornula 1, represents any one sel ected
fromthe group consisting of the faollgwing formulas 1-i to 1-XXXXXi:

[ Formula 3] 9 91 H2 H29 0 6, 10[ Formul as 1-i to 1-XxXXXXi ] - 43 -

[Formula 1-g}
Sy‘rs /ﬁ____ =
L
(R, (R,
{Formula 1-h}

aEmel

(R”)a (Rn)h

[Formula 1-i]

[Formula 1-1]



[ 1-xxvii I(l-xxviii ]J[1-xxix] I o O-g-c----- 1*-1 02 9 04-c"--yy "
O Er O-SSC" F2 0 [ L-xxxiii ][ L1-xxxiv J[ 21-xxxv ]
— 40 —

93]

10

20

f\( 0%11’\3 >
AN
(Ra), (Raz),

wherein in the formulas 1-a to 1-1,

Ri1, Riz, Rz and R4 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 hydroxy!l 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;

R and Ra; each independently represent any one selected from CR34R5:, O, CO, S
and NRj3, wherein Ray to Ras each independently represent any one selected from the
group consisting of a hydrogen atom, an alkyl group and an aryl group;

a, h and 1 each independently represent an integer from O to 5; b represents an
integer from 0 to 3; ¢ and d each independently represent an integer from 0 to 4; e, Fand g

cach independently represent an integer from 0 to 2; and 0 < c+d+e < 9.

4. The photoacid generator according to claim 1, wherein X in the formula 1
represents any one selected from the group consisting of -O-, -OCHy-, -QCH(C)-, -CO-, -
COCHy-, -COCH,Cllz-, -CHy~, ~CHyCHy-, -CH5-0-, -CH,-0O-CHa-, -CHCH,-0O-, -CH,-
O-CHyCH,-, -CHoCHz-O-CHp-, ~-CH3CHaCHy>-O-, -CHy-O-CH,CHaCHy-, -CHCHy-0-
CHaCHp-,  -CHRCHRCH,-O-CHy-,  -CH(CH;)-, -C(CH3),CHy-, -CH(CH3)CHz-, -
CH(CHoCH;)-, -CH{OCH3)-, -C(CF3)(OCHa)-, -CHy-S-, -CH»-S-CI,-, -CHCH»-S-, -
CHy-S-CHyCHy-, -CHoCH,-S-CH;-, -CH,CHRCH-S-, ~CHp-S-CH,CHCH;-, -CHLCH,-S-

F 0 20



0 - 3-F2 0 [ 1-xxxvi
5

- 41 -

CHaCHy-, -CH;CHyCH,-8-CHy-, -CH(CHR)CH-, ~C(CHyCHy)-, -CHRCO-, ~CHACH,CO-,
-CH(CH3)CH,CO-, -CH(OH)-, -C(OH)(CHy)-, -CH(I)-, -CH(Br)-, -CH(Br)CH(Br)-, -
CH=CH-, -CHyCH=CH-, -CH=CHCH,-, -CH=CH-0O-, -CH=CH-$- and -CH=CHCO-.

5 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 one selected from the group consisting of the following
formulas 1-f to 1-xxxxxi:

[Formula 3]

AL 9
-0—§-—C—C" —C ~0—C—{X}-

O Q
10 [Formulas 1-i to [-xxxxxi}
CHs .
0 0 o IL
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Il _o-s-c--- -1 8 F2 008 F2 [ 1- xxxxi X )[1-xxxxxf 21-xxxxxi ) 5 6. A
nmet hod for manufacturing a photoacid generator represented by the foll ow ng
formula I, the nmethod conpri sing: a first step of dissolving a
conpound represented by the followng fornula 8 in a solvent, and reacting
the solution with a reducing agent to obtain a conmpound represented 10by

the followi ng fornula 6; a second step of reacting a conpound
represented by the followi ng formula , wth the conpound represented by the
following formula 6 in the presence of a basic catalyst, - 45 - and

t her eby obtaining a conpound represented by the followng fornula 4; and
a third step of subjecting the conpound represented by the foll ow ng
formula 4 and a conpound represented by the following fornula 5 to a

substitution reactioiéfggzgﬂereby obt ai ni ng the conpound represented by the
“

followi ng fornula 1: la 81 9 91 H2 91 M+ -0 -$ -C -C} 0-R6
O
B PN s g eI PN g &

(8] EE ? - 1; F?

[ 1-xxvii ] [ 1-xxviif [ i

9 0 o I
o- ] N \“/H) __O-%-C/\\/O
S 0
O [ 1-xxxii ]

) Qo

O O 0O
d a0 0 §_ a0 ""'""@
0-8-C = A .
- C | _o-§-¢ . 0-s-C T

it

2 0 P o Fz o 7 N 0

[ 1 -xxxiii ] [ 1-xxxiv ] F 1oy |

9 o ‘ i 0
0-§-¢" O _0=8=-¢7 "y 0
o 0

—_— - 1]
5 Fz R
[ t-s000vii } [ Texxxvii ]
o (/’" “F/ \j o 7’"\; S
O_g_c--”\/oxﬁ./-\\)‘\/ o8- \/O\l/ =" /j ‘S O S =
- - i
6 Fe 0 of e}

[ 1xxix ] [ T-xxxx | [ 1-xxxxi]

(97



0@ [Formula 6] 9 91 H2 H2 M- C -C - COH 02 [Formula 71 @6 -CX
[Formula 41 9 91 H2 H29 M+-C -0 -0 (X)n 0 02 [Formul a 51! A+Z- 10[ Fornul a
] - 46 - 9 91 H2 H291

- 44 -
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[83]

6. 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
10 by the following formula 6;
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,



At -0-S-C-C-C---0C( )nY 6 62 wherein in the fornula |I. fornula 4,
formula 5, fornmula 6, fornmula 7 and formula 8, R6 represents an al kyl
group; QL, (2) and & each independently represent a hal ogen atom

Y represents any one selected fromthe group consisting of an al kyl group
5substituted wth an aryl group, and an aromatic hydrocarbon group;
represents any one selected fromthe group consisting of an al kanedi yl, an
al kenediyl, NR, S, 0, CO and conbinatjons 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; 10A+ represents an organic
counterion; represents any one selected fromthe group consisting of Li+,
Na+ and #Rdthegghy obtaining z copwppigkightescries/ by He lelévess damiwlom ade gr oup

consi sting of (OSQ2CF; 0 ,gOSOég-41-79)-, (0802C811117%§,_(N(CF3)2)5
(X(C21: 02) - . (KECTHoY Fic (e B yapo 1hq spliests) By i TPty ngdoyd drod gy
1|‘o,r m?::j afpéfpggp%?ﬂgges%:tg@bbiﬁgﬁgilgﬁgl%ﬁgﬁ&@%lt{) %%Lﬁq?ﬁﬂ?o?ﬁe?@(icﬁmp e?ndf l%!‘)l‘le 3\//\/4 ng

obtaining the compound represented by the following formula 1:

5 [Formula 8]

[Formula 6]

Q Qi H, H,
M+ -O—%—Q—C ~C ~0OH
0
[Formula 7]

i
as-E— )

|Formula 4]

O Q1 H O
il 1 i 2 | §

M+ -0—§—C--C'—C —o~—c——{x):®
O

Q,

[Formula 5]

At+Z-

10 [Formula 1]



0 @ wherein in the fornmula 4, - 47 - Y represents any one

sel ected fromthe group consisting of an al kyl group substituted with an
aryl group, and an aromatic hydrocarbon group; X represents any one
selected fromthe group consisting of an al kanediyl, an al kenediyl, NR S
0, CO and conbi nations thereof, wherein R represents any one 5sel ected
fromthe group consisting of a hydrogen atom and an al kyl group; QL and @
each independently represent a hal agen; atom n represents an integer fromoO
to 5; and Mt represents any one selected fromthe group consisting of Li+,
Na+ and K+. 108. A conpound represented by the following formula 6:
[Formula 61 9 91 H2 H2 M+ -0-SSC C-C -CH it 002

S QH, Q
At -0==§CC —C =0 —C—{X}—Y
O Q
wherein in the formula 1, formula 4, formula 5, formula 6, formula 7 and formula 8,

Rg represents an alkyl group;

Q:, Q2 and Qs each independently represent a halogen atom;

Y represents any one selected from the group consisting of an alkyl group

5 substituted with an aryl group, and an aromatic hydrocarbon group;

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 5;

10 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 (OSO,CF3)-,
(OSO2C4Fg)-, (OSOCsE 7}, (N(CF3)a)-, (N(CoFs))-, (N(CyFo)a), (C(CF3)3)-, (C(CaFs5)3)-,
(C(Cyl'ol), F, Cl-, Bi-, 1-, BF4-, AsFg- and PFs-.
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7. A compound represented by the following formula 4:

[Formula 4]

(R Q4 Hy Hy Q
M+ -O==§-C -G —C —0—C—{x -
O

Q;

wherein in the formula 4,



wherein in the formula 6, M- represents any one selected fromthe group
consisting of Li Na* and K+; and Q and 2 each independently represent a
hal ogen at om 9. A chemically anplified resist conmposition conprising
t he photoaei d generator according to any one of clains 1 to 5.

Y represents any one selected from the group consisting of an alkyl group
substituted with an aryl group, and an aromatic hydrocarbon group;
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
5  selected from the group consisting of a hydrogen atom and an alkyl group;
Qi and Q; each independently represent a halogen atom;
n represents an integer from 0 to 5; and

M-+ represents any one selected from the group consisting of Li+, Na+ and K+.

10 8. A compound represented by the following formula 6:

[Formula 6]

Qy

QO Gy,
HYZES -O-§~Q*C —-C ~0OH
Qy

wherein in the formula 6,
M- represents any one selected from the group consisting of Li+, Na+ and K+; and

Q) and Q) each independently represent a halogen atom.

9. A chemically amplified resist composition comprising the photoacid generator

according to any one of claims 1 to §.

20



