AClI D GENERATI NG AGENT FOR CHEM CALLY AMPLI FI ED RESI ST COWPCSI TI ONS
BACKGROUND OF THE | NVENTION 51. Field of the Invention The
present invention relates to an acid generating agent, and nore
particularly, to a salt suitable as an acid generating agent used in
chemcally anplified resist conpositions that are used in

sem conductor processes. 10 2. Description of the Related Art A
chemcally anplified resist conposition used in the sem conductor
fine processing utilizing |ithography contains an acid generating
agent, and as the technol ogi es supporting the sem conductor fine
processANg LcordENERATTIN@evedRNE ard® derBRUCADLYr esivSty rwichbh hirgherr
resolution still exists. Therefore, in order to produce a
resi st RaViPOGIZAONScr eased resol ution and desired properties, a |arge
nunber of different acid generating agents have been devel oped.

Devel opnent of photo-acid generating agents for 20 chemcally
anplified resists has been carried out such that | ow sensitivity

i oni ¢ pROEECRETYHDgeReTHE AYVEYBROE such as iodoniumsalts were
initially used, and at the sane tinme, non-ionic photo-acid generating
agents wer eFdeydl epetihesdnvmatieuch an agent woul d generate a

sul fonic acid derivative 25 such as toluenesul fonic acid, when

irradi ated wEh IBERRENC apBVPRBLER £ Heirdt edO oAnr ed@ld owehsrating
resins. _The ea%%gr t he tendency has been such that nore derivatives
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anot her problemo uci ng the anpount "of the salt of a photo-acid
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of argon fluoride (ArF)"i rsion |lithograp n-an atte _
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agents began to

an acid generating agent, and as the technologies supporting
the semiconductor fine processing continue to develop, a

15 demand for resists with higher resoclution still exists.
Therefore, in order to produce a resist having an
increased resolution and desired properties, a large number

of different acid generating agents have bheen developed.
Development of photo-acid generating agents for
20 chemically amplified resists has been carried out such that
low sensitivity ionic photo-acid generating agents such as
iodonium salts were initially used, and at the same time,
non-ionic photo-acid generating agents were developed, so
that such an agent would generate a sulfonic acid derivative

25 such as toluenesulfonic acid, when irradiated with light,




15 invol ve nodification of the anion part, in view of inproving the
diffusion rate of acid and transparency, and reducing the elution of
the photo-acid generating agent into water. Furthernore, new

i nventions focused on the anion noiety of acid generating agents have
recently been achi eved, on the 20 bases of numerous experi nental
results and reports showi ng that the anion noiety has substantially
greater influence than the cation noiety on the physical and chem cal
characteristics which can inprove the fluidity of acid and the
properties of the resist conposition. Thus, the trend 25 of the

devel opnent isdnaw § ogusedt 88: PhAt ewacidogeneiatidig nsagenis. (k. ar e
capabl e of reducing the diffusion rate of acid, and have good

transm ssisbitddriderefy Nds [Rser AlcHIhdMmore derdRefef e o atdenis, 1
are rapidly being made to introduce a bulky alicyclic ring, or an

al kyl gmeudps alkoxyhgrofipsoerS etdgiorgieoupt hayi ngra | argauadaber 0fd
carbon atons into a salt suitable as a photo-acid generating agent
(see Koreah fRaténtnrAppki cavien WNej glife@006r 01hé104at 16n 2007 0069048,
10- 2005-0107599 and 10-2007-0053619). 10 SUMMARY OF THE | NVENTI ON
I n of dereselévade dme asweliptgblbénsudsotgdcsbbed. above, there is
provi ded, according to an aspect of the present invention, a novel
acid gener at PAGOAGENY Usef bhef oreehiehi daleng aipl ithieeddeeslepment of
conposi tions, which agent has 15 excellent resolution and line wdth
r oughneddNedid Pad tErGESd Nesd s tle iR S titg \idtesy e ltlise pricse selak: o,
ArF inn%ﬁsigﬁtlitQQ?raghy. Accordi ng to anot her aspect of the
presen % ; e vivde e e
t “'fivertion? “hef P98 pF By Pded S Snt/EtebR &t etigedOBl t@ent
productiog L 20tthq%acidC§$nera ing agent, and a nethod for o
synthestlﬁg Phet? nt&F nédl e Eitbst andS I L AGHEER, t hge¥@chini cdlising
propl e resse t he .present.invention are not. limted only_to
themprg%f@?fgeﬁe le%b?ee i ATt HeSAbovaY  dNE o‘?rﬁ%ﬁmft e_é’ﬁnit&%ﬁ_’ ﬁf"‘&ﬁ! e%% a
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used in the processes of argon fluoride (ArF) immersion
lithography. In an attempt to improve the c¢ircumstances,
the development of photo~acid generating agents began to
15 involve modification of the anion part, in view of improving
the diffusion rate of acid and transparency, and reducing
the elution of the photo-acid generating agent into water.
Furthermore, new inventions focused on the anion moiety of
acid generating agents have recently been achieved, on the
20  bases of numerous experimental results and reports showing
that the anion meciety has substantially greater influence
than the «cation molety on the ©physical and chemical
characteristics which can improve the fluidity of acid and

the properties of the resist composition. Thus, the trend

25 of the development is now focused on photo-acid generating



fromthe follow ng descriptions. According to an enbodi nent of
the present invention, there is provided an acid generating agent
represented by the followwing fornmula (1): [Fornmula 1] 0 O F2 H2 A + -
06 wherein X represents an unsubstituted or substituted al kyl
group having 1 to 20 carbon atons and sel ected from 10 al kyl,

hal oal kyl and al kyl sul fonyl, which may have at |east one hydrogen
atom substituted by an ether group, an ester group, a carbonyl group,
an acetal group, a nitrile group, a cyano group, a hydroxyl group, a
car boxyl group or an al dehyde group, or represents a perfluoroal kyl

group hayjdix sl5that 0adecaihomiat ops; REubeRLeSeN Sqaprabkyh 9HOWP of
having 1 to 10 carbon atons, an al koxy group having 1 to 10 carbon

at ons, elcial,heirel satem@eldectad shneminitiegens( ke sukbwr a(Sio3 nn.
fluorine (F) and oxygen (0); mis an integer fromO to 2; and A+ is

an organi c coustrefoen, 20Aesprdi Bget capnalhebeemodiamntt Of i At duce
present invention, there is provided an acid generating agent
represent debh byy t heifpdl o ngnfor mul an( 2)1kyFognola, 2k 10Goky HZpAtr
0-C -0--(RE)m - X
5 ether group having a large number of carbon atoms into a
salt suitable as a photo-acid generating agent (see Korean
Patent Application No. 10-2006-0114104, 10-2007~0069049, 10-

2005-0107599 and 10-2007-0053619).

10 SUMMARY OF THE INVENTION
In order to overcome such problems as described above,
there 1s provided, according to an aspect of the present
invention, & novel acid generating agent useful for
chemically amplified resist compositions, which agent has
15 excellent resolution and line width roughness, and is eluted
less readily into water in the processes of ArF immersion
lithography.
According to another aspect of the present invention,
there is provided an intermediate used in the production of
20 the acld generating agent, and a method for synthesizing the
intermediate substance.
However, the technical problems addressed by the
present invention are not limited only to the problems
mentioned in the above, and other technical problems will be

25 clearly understood by a person ordinarily skilled in the art



8 wherein X represents an unsubstituted or substituted al kyl
group having 1 to 20 carbon atons and sel ected from al kyl, hal oal kyl
and al kyl sul fonyl, which nmay have at | east one hydrogen atom
substituted by an ether group, an ester 5 group, a carbonyl group, an
acetal group, a nitrile group, a cyano group, a hydroxyl group, a
carboxyl group or an al dehyde group, or represents a perfluoroal kyl
group having 1 to 4 carbon atons; R6 represents an al kyl group having
1 to 10 carbon atons, an al koxy group having 1 to 10 carbon 10 atons,
or a heteroatomselected fromN, S, F and O; mis an integer fromO

to 2; apdoftihs ﬁ@l%‘gm%cd@@&lmgﬂ@ﬁs. According to another
enbodi nent of the present invention, there are provi ded an

i nt er medi at Q‘—\éb"@ﬂ:liirn;ht he produgtloen mehtan Ackdeggnes Mg agent i oand
a nmethod for 15 synthesizing the internedi ate. According to

anot her ceapediirEntrofidde phesaiid i geantrhelngt Refat Srorevidetkd by
chemcally anplified resist conposition containing the acid

gener atting Agehdwing formulmurther specific matters of the enbodi nents
of the 20 present invention will be reveal ed by the foll ow ng

det & | edFdesetapt] on. The acid generating agent according to

enbodi nent s gf the present invention has internedi ate physi cal

propertijes.i el f diffusion rate or dispersibility, when

conpar €37 28 %6 fﬁg§é“5ﬁg¥8ﬁ§cid generating agents based on an anion
havi ng a buIQy alicyclic ring, and those photo-acid generating agents
havi ng rel ative short chains and havi ng hydrophobi c characteristics,
such as t he "E8iMgXt rigRiRTONEE hafesinfopat btyfed or substituted
nonaf | uoy obut anesul fongte type 5 agents, and thus is advantageous in

cont r ol #1714 t HEPHPT FEYILGH rht ECarfd t R dyr 8EOBF diNshet} ¥ tipohrom
re%biZi§9k§f§i§gfo¥ﬂﬁylhggg %ﬁi@&%&ﬁ%@hyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorocalkyl group having
i5 1 to 4 carbon atoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a hetercatom selected from nitrogen (N), sulfur
(s), fluorine (F} and oxygen (0); m is an integer from 0 to
2; and A+ is an organic counterion.
20 According to another  embodiment of the present
invention, there is provided an acid generating agent
represented by the following formula {2}:

[Formula 2}

Q Pt g
At 0-8-C5C-0-8—Rgm—X
0 0



BRI EF DESCRI PTION OF THE DRAWNGS 10Fig. 1 is a 11-i-NWVR spectrum of
t he conpound produced according to Synthesis Exanple 1-1; Fi g.
2 is a 1H NWR spectrum of the conpound produced according to

Synt hesi s Exanpl e 1-2; Fig. 3is a 1H NWR spectrum of the
conpound produced 15 according to Synthesis Exanple 1-3; Fig. 4
is a 1H NWR spectrum of the conpound produced according to Synthesis
Exanple 2-1; Fig. 5is a 111-NWR spectrum of the conpound
produced according to Synthesis Exanple 2-2; 20Fig. 6 is a 1H NWR
spectrum of the conmpound produced according to Synthesis Exanple 3-1;

Fig. 7 is a,MdNR sszz_e%ymgénweiagom@ms@{@@&@&d o@ccgﬁggeg};&?ﬁg

Synt hesi s Exanple 3-2; Fig. 8 1s a 1H NWR spectrum o
comou@lwpd%@%ﬁ%aﬁm@r di Ngot @Sy hesi Sa EXAIPledt-de180%kd from
Fig. 9 is a 1H NWR spectrum of the conpound produced according to
Synt hesd sk Exanph o4 2y ) DESERER KL ONuOE ok HE, PREFERRELR ENBGRY MaNTBea st
S5Herei nafter, the enbodi nents of the present invention wll be
descri hetk: | hydebakh. dHowevelbstheseeenbodiarend shar e gsuggestad estyr
for illustrative purposes, and do not intend to limt the present
i nvéent igrouyy, amycaelansyl Theoyps esent acavehtgooup s defii nedl enhyoby, the
scope of the clains which

cyano group, a hydroxyl group, a carboxyl group or an

aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; R¢ represents an alkyl group having 1

to 10 carbon atoms, an alkoxy group having 1 to 10 carbon

|
|
|
|
10 atoms, or a heteroatom selected from N, §, F and 0O; m is an
integer from 0 to 2; and A+ is an organic counterion.
According to another embodiment of the present
invention, there are provided an intermediate used in the
production of an acid generating agent, and a method for |
15 synthesizing the intermediate. !
According to another embodiment of the present
invention, there is provided a chemically amplified resist |
composition containing the acid generating agent.

Further specific matters of the embodiments of the

20 present invention will be revealed by the following detailed

description,

The acid generating agent according to embodiments of

the present invention has intermediate physical properties
in terms of diffusion rate or dispersibility, when compared

25 to those photo-acid generating agents based on an anion



10 will be described later. The aci d generating agent for
chemcally anplified resist conpositions according to enbodi nents of
the present invention is an acid generating agent represented by the
following formula (1) or (2): 15[ Formula 1] 9 F2H2 9
A+.0-s-c-c-0-c-(Romx [Formula 2] F H9,1 A- O -s

-C2-C2-0-s-(Re)m-:< 8 wherein in the fornmula (1) and (2), X |
represents an unsubstituted or substituted al kyl group having 1 to 20

carbon atons and sel ected from al kyl, hal oal kyl and al kyl sul fonyl ,

whi ch may have at | east one hydrogen atom 25 substituted by an ether

group, 1368} er; 9" O¥R Ky GANRARYI: ¢ OF PYRy, AN 43¢et 8l HOUP,h G Sidsid e

group, a cyano group, a hydroxyl group, g car boxyl group or an

al dehydg:grupnPr aheRE§s et iy Peefhuovealdndrtar enpi havibng Ihdeify

car bon atons; represents an al kyl group having 1 to 10 carbon

hydrophobic characteristics, such as the existing
trifluoromethanesulfonate or nonafluorobutanesulfonate type
advantageous in controlling the

5 agents, and thus 1is

diffusion rate and the degree of dispersion upon realizing

10

15

20

25

resists with high resolution.
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5 atons, an al koxy group having 1 to 10 carbon atons, or a heteroatom
selected fromN, S, Fand O; mis an integer fromO to 2; and A+ is
an organic counterion. In the above formula (1) and formula (2),

speci fic exanples of X include -CH3, -(CE2)2CH3, -(CH2)4CHS,

-(CH2) 7CH3, 10-CH (CH3) CH3,-CH (CH3) 2CH3,

- CH( CH3) 2, - CH2CH( CH3) 2, - CH2-

CH2( CH2) 2- 0- CH2CH3, - (CH2) 2- 0- (CH2) 2CH31- CH2CH(CH3) 2 and t he | ke.

As for the acid generating agent of fornmula (1), preferably one or
nore species having an anion noiety selected fromthe foll ow ng

fornul as (1‘5'1)8 tog( ]1sV' é' Fa- ﬁ[@@ Qge‘é%%%m S ehe) edupdhd2pladbuca
1.1 --- -0 G

according to Synthe51s Example 4-2.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
5 Hereinafter, the embodiments of the present invention
will be described in detail. However, these embodiments are
suggested only for illustrative purposes, and do not intend
to limit the present invention by any means. The present
invention is defined only by the scope of the claims which
10 will be described later.

The acid generating agent for chemically amplified
resist compositions according to embodiments of the present
invention 1is an acid generating agent represented by the
following formula (1) or (2):

15 {Formula 1]

ﬁ Faty, Q
At 0-5-C-C=0-C—(Rg)rm-X
o
[Formula 2]
FoH, ¢
A+-0-8-ccZ0-8—Ro)m—%
0 0

wherein in the formula (1) and (2), X represents an
unsubstituted or substituted alkyl group having 1 to 20
carbon atoms and selected from alkyl, haloalkyl and
alkylsulfonyl, which may have at least one hydrogen atom

25 substituted by an ether group, an ester group, a carbonyl




-00- E, OaFA 14 H if2u 10- M 10"C11C+0- 10\ 5F20 0 H 0 F20
As for the acid generating agent of formula (2), preferably one or
nore speci es having an anion noiety selected fromthe foll ow ng
formulas (2-i) to (2-vi), can be 15used. oi 9H2 9

10

group, an acetal group, & nitrile group, a cyanc group, a
hydroxyl group, a carboxyl gfoup or an aldehyde group, or
represents a perfluorocalkyl group having 1 to 4 carbon
atoms; Rg represents an alkyl group having 1 to 10 carbon
atoms, an alkoxry group having 1 to 10 carbon atoms, or a
heteroatom selected from N, S, F and O; m is an integer from

0 to 2; and A+ is an organic counterion.

In the above formula (1) and formula {(2), specific
examples of X include -CHjz, =-{CH;)2CH3, -(CH»)4CHj3, -{CHs)-CHs,
-CH({CH3) CHj, ~CH (CH3) 2CH3, —CH (CHa) 2, ~CH,CH (CH3) 2, ~CHay-
CHz (CHz) 2-0-CH3CH3, - (CHjy)2~-0-(CHz)2CH3, -CH;CH(CHs)2 and the
like.

As for the acid generating agent of formula (1),
preferably one or more species having an anion moiety
selected from the following formulas (1-i) to (l-viii), can

be used.



ctF2 0 0 HO 82 0- OF20 H2 t 8F20 In the fornula
(1) or formula (2), A+ may conprise a 25 salt having at |east one

cation selected fromthe group consisting of cations of the
following formulas (3a) and (3b): [Formula 3a]

@ N He 9 0 ,
HV-FWLQ_‘C‘_C-‘%HO" /“M._,_.-P ‘%OJCMC"%WO‘ ‘(_r--«-._}'/ﬂ\o..c-_c,as\_
Fa iy Fa0 Fa
fui ‘i {-iii
> 0 0 & H
- Hy 0 H 0 2 1
FaC oy By ~ BB oy - o o-Cup-Cop-fivg. ~—og-Cop-Bag .
Fa 20 sy F20
iy Ty 1-vi
0 4 O 0y
2 " i
4{*}0.&1[&0#6%0 "8"\0 __.:-—"“‘-q.i'i-AJ']"-wO—r-Cz-xCu—Sr-uO_
10 F20 F20
1- vii 1= il
As for the acid generating agent of formula (2),
preferably one or more species having an anion mnolety
selected from the following formulas {(2-i) to (2-vi), can be
15 used.
ct 9 0 9 n, 9 0 b O
Gl 5“043“ -5-0. e Bo0-Cop-Beg 8. 0-Cop -8
M$# F2 6 4 F2 8 8 0 gg" ¢
2 %ii i
20
E Hy  Q M O g, 0O O h U
(7 e-5-0-Cop-8-0 D\‘“o*%“O”C"E’éﬁO- Br = §-0C -G R0 -
} A2 Fa & (’( H: O 20 \
2-vi
2-iy 2y

In the formula (1) or formula (2), A+ may comprise a

25 salt having at least one cation selected from the

group




[Formula 3b] R R21+ P R4 wherein in the fornulas (3a) and (3b), R1
and R2 each 15 independently represent an al kyl group, a cycl oal kyl
group, an allyl group, a perfluoroal kyl group, a benzyl group or an
aryl group, each having 1 to 20 carbon atons; and R34 R4 and R5 each
i ndependently represent a hydrogen atom an al kyl group, a cycl oal kyl
group, a hal ogen atom an al koxy group, 20 an aryl group, a

t hi ophenoxy group, a thioal koxy group or an al koxycar bonyl nmet hoxy
group. In the formula (1) or formula (2), A+ may conprise a salt
having at | east one cation selected fromthe .group consisting of
cati ons-&f | Lew f S ) ) fo I aj

[ For mul a 4%115!@11{90 b@v\hée%egidr%{ﬂb?he&?%r rggqgs%?(éb ﬂ{{%{){m (%fslana
each |na§gandently represent an al kyl group, a cycIoaIkyI group, an
al lyl group, a perfluoroal kyl group, a benzyl group or an aryl group;
and R2 @3 each i ndependently represent a

{Formula 3b]
R
FQZ -5+

r’\wf\}

\j

Rs

wherein in the formulas (3a) and (3b), R; and R, each

15 independently represent an alkyl group, a cycloalkyl group,

an allyl group, a perfluorcalkyl group, a benzyl group or an

aryl group, each having 1 to 20 carbon atoms; and Ri;, Ry and

Rs each independently represent a hydrogen atom, an alkyl

group, a cycloalkyl group, a halogen atom, an alkoxy group,

20 an aryl group, a thiophenoxy group, a thiocalkoxy group or an
alkoxycarbonylmethoxy group.

In the formula (1) or formula (2), A+ may comprise a

salt having at least one cation sgelected from the “group

consisting of cations of the following formulas {4a) andr

25 (db):

10




15 hydrogen atom an al kyl group, a cycl oal kyl group, a hal ogen atom
an al koxy group, an aryl group, a thiophenoxy group, a thioal koxy
group or an al koxycar bonyl net hoxy group. In the formulas (3a),
(3b), (4a) and (4b), exanples of the al kyl group include a nethyl
group, an ethyl group, a 20 propyl group, an isopropyl group, an

n- butyl group, a pentyl group, a hexyl group, an octyl group and the
| i ke, and exanpl es of the al koxy group include a nethoxy group, an
et hoxy group, a propoxy group, a butoxy group, a hexyl oxy group, an
octyl oxy group and the |ike. Exanples of the 25 cyclic hydrocarbon
group ingedugde A cycl opentyl group, a  cyclohexyl group, an adamanty
group, a brcyclohexyl group, a phenyl group, a naphthyl group, a
fluorenyl group, a biphenyl group and the like. The acid generating
agent of fgrmula (1) can be 5 produced by a reaction between a salt
represented by the following formula (5) and a conpound represented
by the fofl™&wi ng forrmula (9): [Formula 5] 9 F 2 H2 9 Nl I- 0 S O O OH
(R6)Nnl 6 Us ) "fherein X represents an unsubstituted or substituted
al kyl gﬁgd& having 1 to 20 carbon atons and sel ected from al kyl,

hal oal kyl @&afd al kyl sul fonyl, which may have at |east one hydrogen

at om substituted by an ether group, an ester 15 group, a carbonyl
group, Eﬁnanéﬁathroup, a nitrile group, a cyano group, a hydroxyl
group, a carboxyl group or an al dehyde group, or represents a
perfluoroal | group having 1 to 4 carbon atons; R6 represents an

al kyl group havrng 1 to 10 carbon atons, an alkoxy group having 1 to
10 carbon , or a het er oat om sel ect ed fromN, S, Fand O; mis
an inté@er“fro to 2; and Mis lithium (Li), sodium (Na) or
potassiun1 ﬁgrnula 9]

wherein in the formulas {4a) and (4b), R; and R; each

independently represent an alkyl group, a cycloalkyl group,

an allyl group, a perfluorcalkyl group, a benzyl group or an

aryl group; and Ry and R; each independently represent a

15 hydrogen atom, an alkyl group, a cyclecalkyl group, a halogen

atom, an alkoxy group, an aryl group, a thiophenoxy group, a
thiocalkoxy group or an alkoxycarbonylmethoxy group.

In the formulas (3a), (3b), (4a) and {4b), examples of

the alkyl group include a methyl group, an ethyl group, a

20  propyl group, an isopropyl group, an n-butyl group, a pentyl

group, a hexyl group, an octyl group and the 1like, and

examples of the alkoxy group include a methoxy group, an

ethoxy group, a propoxy group, a butoxy group, a hexyloxy

group, an octyloxy group and the like. Examples of the

25 cyclic hydrocarbon group include a cyclopentyl group, a

11




A+ + Z- 25wherein A+ is an organic counterion; and Z is OS2CF3, C
(GF9 3, F, d, Br, |, BF4, A9F6 or PF6. The salt of formula (5) can
be produced by a reaction between an al cohol conpound represented by
the following 5 fornula (7) and an acyl conpound represented by the
following formula (8): [Formula 7] 9 12 Mt-0-S-C CH2OH 10wherein Mis
Li, Na or K, [Formula 8 0 X - (Ro)ri Al- C wherein X represents an
unsubstituted or substituted 15 al kyl group having 1 to 20 carbon
atons and sel ected from al kyl, hal oal kyl and al kyl sul fonyl, which may
have at | east one hydrogen atom substituted by an ether group, an

ester grQURoh@xGar B%MF IrQUR a Ah AGAL &l - GEOUPs %l%ykﬁbhéxgliold;@ouﬁ
cyano group, a hydroxyl group, a carboxyl group or
a phenyl group, a naphthyl group, a fluorenyl group, a
biphenyl group and the like.
The acid generating agent of formula (1} can be
5 produced by a reaction between a salt represented by the
following formula (5) and a compound represented by the

following formula {9):

[FPormula 5]

O Fa
M+ 0-8—¢ c omﬁw(ﬁﬁ)
o

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
15 group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perfluorocalkyl group having
1 to 4 carbon atcoms; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
20 atoms, or a hetercatom selected from N, S, F and O; m 1is an
integer from ¢ to 2; and M is lithium (Li), sodium (Na} or
potassium (K);
[Formula 9]
At + 77

25 wherein A+ 1s an organic counterion; and 2 is 0S0CFs,

12



20 al dehyde group, or represents a perfluoroal kyl group having 1 to 4
carbon atons; R6 represents an al kyl group having 1 to 10 carbon
atons, an al koxy group having 1 to 10 carbon atons, or a heteroatom
selected fromN, S, F and 0; and mis an integer fromO to 2. 25The
al cohol conpound of fornula (7) can be produced by a reduction
reaction of an ester conpound represented by the follow ng fornula
(6): [Formula 6] 9 F29 M+ - 8 wherein RL

i shydrogen, nethyl ,trifluoronethyl, trichloronmethyl, tribrononethyl or
triiodonethyl; and Mis Li, Na or K. Meanwhile, the acid generating

opr csonten by’ (RE BT B g Thrm oLk Ana ERGsnechd 7 eon Seoncéd
wi- 04 & O PR Rt ot ﬁf?é?ﬁﬁﬁe%%’?ﬁiﬁﬁiuﬁst tuted o

SUbStitUtEd'Phe salt of formula (5) can be produced by a reaction

between an alcohol compound represented by the following

5 formula (7) and an acyl compound represented by the

following formula (8):

[Formula 7]
0 F
M'F-D—ﬁ—C—CHQQH
a
10 wherein M is Li, Na or K;

[Formula 8]

0
¥ (Rg)m—L-ci

wherein X represents an unsubstituted or substituted
15 alkyl group having 1 to 20 carbon atoms and selected from
alkyl, haloalkyl and alkylsulfonyl, which may have at least
one hydrogen atom substituted by an ether group, an ester
group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
20 aldehyde group, or represents a perfluorcalkyl group having
1 to 4 carbon atoms; Rs represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heteroatom selected from N, 5, F and O; and m is

an integer from 0 to 2.

25 The alcochol compound of formula (7)) can be produced by

13



al kyl group having 1 to 20 carbon atons and sel ected from al kyl,

hal oal kyl and al kyl sul fonyl, which may have at |east one hydrogen
atom substituted by an ether group, an ester 20 group, a carbonyl
group, an acetal group, a nitrile group, a cyano group, a hydroxyl
group, a carboxyl group or an al dehyde group, or represents a

perfl uoroal kyl group having 1 to 4 carbon atons; R6 represents an

al kyl group having 1 to 10 carbon atons, an al koxy group having 1 to
10 carbon 25 atons, or a heteroatomselected fromN, S, F and 0; mis
an integer fromO to 2; and Mis Li, Na or K; [Formula 911 + Z-

wher ei i r L{C; erl ons s i F9
osozcsgﬁégé?ﬁ%%%?? %g&%f?%ng S %??%ﬂg%%m%§u%§€%§§€e%$ﬁ%é? 55"%

C (MFgﬁoﬁlo&in@ﬁoﬁﬁulé ,(BE4, A3E6 or PEG

{Formula 61}
0

D Fa
M +- 0-5—c-l-oR,
d
wherein Ry 1is hydrogen, methyl, trifluoromethyl,
trichloromethyl, tribromomethyl or triiodomethyl; and M 1is
Li, Na or K.
Meanwhile, the acid generating agent of formula (2) can
10 be produced by a reaction between a salt represented by the
following formula {10} and a compound represented by the
following formula (9):
fFormula 10]

FZ HZ
-C-C=0-

=gy’

MA4-0- —Ra)m-¥

QzieO
[

wherein X represents an unsubstituted or substituted

alkyl group having 1 to 20 carbon atoms and selected from
alkyl, halcalkyl and alkylsulfonyl, which may have at least

one hydrogen atom substituted by an ether group, an ester

20 group, a carbonyl group, an acetal group, a nitrile group, a
cyano group, a hydroxyl group, a carboxyl group or an
aldehyde group, or represents a perflucroalkyl group having

1 to 4 carbon atoms; Rg represents an alkyl g¢group having 1

to 10 carbon atoms, an alkoxy group having 1 to 10 carbon

25 atoms, or a hetercatom selected from N, 5, I and 0; m is an

14




In the fornmula (1) or formula (2), A+ conprise a salt having at | east
one cation selected fromthe group consisting of cations of the
followng formulas (3a) and 10 (3b), and as for the fornula (3a) and
formula (3b), preferably one or nore species selected fromthe
following fornmulas (3-i) to (3-xxii) can be used. 15 20 25

As for the formula (4a) and forrmula (4b), preferably 15 one or nore
species selected fromthe followng fornmulas (41) to (4-xiii) can be
used. 20 )-F 10 4-viid44Nd-v iii As the nmethod for producing a
salt of the formula (1), there may be nentioned a nethod including

m Xi ng ;i han hl ar.of i:chlyor get hane or the like with
15 watégtggkgr?gﬁ%éﬁaﬁﬁrg'o%n ggq%ogéf ggdgﬁggé compound of the

for mul g {3}, @Rd 9a conmpound of the formula (9) thereto, and allow ng
the m xture to react. The amount of use of the compound of
formul a+*(%)zcan be about 1 nole to 2 noles based on 1 nole of the
conpound of 20 fornula (9). If the obtained salt of fornmula (1) is
solid, the gaktecAnpbe recoyenedabyca w@hic@irfioadt 0 net hedogsiow,;,a
m xture of a good solvent and a poor solvent, and if the salt is

oi |y, Use.sald, can,he | eadleEred, by (@xt) ACtN @NFYY» caneen} fatd @nFs) 3,

C(CyFg)s3, F, CL, Br, I, BFs, AszFs or PFs.

In the formula (1) or formula (2), A+ comprise a salt
having at least one cation selected from the group
consisting of cations of the following formulas (3a) and

10 {(3b}, and as for the formula ({(3a) and formula (3b),
preferably one or more species selected from the following

formulas (3-i) to (3-xxii) can be used.

15

20

25

15




25An exanple of the nethod for producing the salt of formula (5) is
a nmethod of reacting an al cohol of the formula (7) with acyl chloride
of the formula (8). In such nethod involving reaction, the

al cohol of formula (7) and the acyl chloride of formula (8) are 5

di ssolved in a reaction solvent such as dichl oronethane, chloroform
di chl oroet hane, acetonitrile, toluene or the |like generally at a
tenperature of 0 to 100C, and then a reaction can be induced using a
basi c catal yst such as triethylam ne, diethylamne, pyridine,

di et hyl i sopropyl amine 10 or the like in an amobunt of 1 to 2 noles
based on 1 nol e.of the conpound of formula (8), and using

N, Ndi net hyl a i @yridine as 'éjtalyst in az:ignunt of 0.1

nol es based o nol e of theﬁgt ture. Inth hod for gﬂyglng t he
al cohol ofy la (7)., 1 ster conppuid Buch as t,a épresented
by fornulé ¢ dissol ved A7 & sol vent nl fe of te rah"’ Bf uran
and an alcoholf ch as nethaT04, et hanol {éf panol , an _gdﬁ
borohydride (MNaBH, 1) is slowly gdded dropw tfio the solutf in an
ice bath. 20When the dropw se Hddition is corpleted, the m ure IS
stirred in an @il bath at 60C§lar about 4 houks, and then t

reaction mxture is quenched with distilled %ater to renove f -t he
solvent. The reaction mixture ¥fom which the”dbl vent has béen renpved

obtaln a pH v of 5to 6 The m xt ure.+'s concentra again,
and then g% | is added ® ke a slgi;ﬁy_ ichis gh h f Itered
The filtratesis] washed usi hexane, enj concentr gai n
The resul tant {Fsjsubj ect ed t ¢*°C ystalllzatlrﬁ sing diethy q‘éﬁher

i and dried btain an al aﬁl such as t

then filtese
reﬁ#@sented byé% formula (7) The cheﬁlcally ampl i filed resi st
conposition co ‘gﬁnlng t he aC|QLgﬁ§uﬂ£M

it ing a f the present=
i nvention can 11 | ]

3 3-vi i 3y

@a ) ] C

is dissolved again in distilled 25
wat er , andthenlgggidifiedusin comcentration iﬁy rochloric aﬁed|to

R
oy

&

15 \(/_:\,}Ej: (Q‘E+ /_\?m% + @% N
H ﬁ [ C

S . y g

e 3x 3 3oxi

20 . [ CH
7N 5+ @Jé + HaC —é +3 mg+
= -] g I

.-'-\-.l\’:v e [_.r"‘-'i-».-""ﬁ PN f | »]
Rita ‘”ﬁr‘J\f‘ Lﬁl R N
3
O'f -\O‘:j(
o Jewvl
95 A-xiii 3y s
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10 contain the acid generating agent in an anount of 1 to 20 parts by
wei ght based on 100 parts by weight of polymer, and the type of the
polymer is not |imted. If the anmobunt is less than 1 part by
wei ght, an appropriate pattern as a result of chem cal anplification
15 cannot be obtained, and if the anpbunt exceeds 20 parts by weight,
excessi ve generation of acid causes severe pattern |l oss, and thus a
desired pattern cannot be obtai ned. Herei nafter, Exanples and
Conpar ati ve Exanples of the invention will be described. However, the
following 20 Exanples are nmerely preferred exanples of the invention,
and the present invention is not intended to be limtedHby the

foll ow ng Exanpl es. [Synthesis Exanple 1] L'Productlon of
di phenyl h phenyl - (3, 3-di met hyl.bytyric U
25aci d- 2, 2¢di Iuoro ul foet hyl gster) sul fonium sal <1>
Synt hesi s of 8 [ r o- 2- hydr ox ethanesulfonlcg Tfodluntsalt

i aﬁ%rﬁester sodi um

of sodi um bor ohydr i (thF[)mes added dropw s fter

conpl eting the dr i se addition, the |ce bath was re d, and the
tamaaUMeofthenndwe\msehwmedtofmc at which tenperature
the mxture wa$xgtirred for about Z*Hburs. 10After thé'WEactlon t he
reaction m xture was quenched with dlstllled wat er, and then the

sol vent was renoved. The crude reaction m xture was dissolved in

di ssol ved water, and the resultant was acidified with concentrated

I'n an ice bathy|83 g of dlfluorosgL oagetic dti
salt was dissol n 160 m of a%ﬂ and 5 1. gi;iHE and 44 ¢
e

hydr ochl ori c aC|d to btaln a pH value of 5 to 6. Cé:tencentratlng
15 the m xture, ol was added, an themelurr&§§§§~%}ttered to
remove inorganic sq% The f||trate S ed t W th
hexane, the nethan ayer wasy

r agai n, and th&hresultant
di ethyl ether. ite solid

was Ysubj ect & tp?}M‘tMIlzau

obt ai ned aftfer filAration 20 was drled in vacuum and t e structure
was confirnmed by 1 The obtained spectrumis shown Fﬁwfl 1
After the filtratiag and drying, 68.5 g (yield 95% of

1, 1-di fl uoro- 2- hydr xyethanesulfog;c acid sodium salt mas obt ai ned.
25 S i -XXi

ey

As for the formula (4a) and formula (4b), preferably
15 one or more species selected from the following formulas (4-

1) to {4-xiii) can be used.

20

25
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1H- NWVR (020): -(ppm 4.18 (t, 21-1) 5 <2> Synt hesi s of

3, 3-dinet hyl butyric acid-2,2-difluoro2-sul foethyl ester sodiumsalt

| nani cebat h, 10gof 1, 1-di f | uor o- 2- hydr oxyet hanesul foni ¢ acid sodi um
salt produced above and 10 7.31 g of t-butylacetyl chloride were

di ssolved in 150 m of dichloroethane, and stirred at 0OC. 7.57 m of
triethylamne was slowy added dropwi se at 0C, and then 0.5 g of DVAP
was added thereto. The reaction tenperature was el evated to anbi ent
tenperature, and the mi xture was stirred 15for 2 hours. After
conpletion of the reaction, the reaction m xture was washed tw ce

with 30 Ml of distilled water, and then the sol vent was rermvedO he

resul tant was in a slu w t h_et hyl ether and then fil fered.
After the fllé_umétheﬁ _e\&@@ﬁ tising m[bed
water and eth ther nd t her drle /n vacuu e sthug¢ture of the
product was confirnmed by 1H NVR, and thus 9.92 (6& 8%

3, 3-di net hyl butyri¢ acid 2, 2- dlfludﬂb 2-sul f oet hyl &dter so§|unlsalt
represented by the follomnng structural fornula 25 was obtai ned.

NaO--71'C'7 OHC

OO OO O
_ LA

4y

d-yiii

10 i i
As the method for producing a salt of the formula (1),
there may be mentioned a method including mixing
dichloromethnane, chloroform, dichloroethane or the like with
15 water at a temperature of 0 to 100°C, adding a compound of
the formula (5) and a compound of the formula (9) thereto,
and allowing the mixture to react.
The amount of use of the compound of formula (5} can be
about 1 mole to 2 moles based on 1 mole of the compound of
20 formula (9}. If the obtained salt of formula (1) is solid,
the salt can be recovered by a solidification method using a
mixture of a good solvent and a poor solvent, and if the
salt 1is oily, the salt can be recovered by extraction or
concentration.

25 An example of the method for producing the salt of

18



o F2C -CCl1 H2 00 EN --.JNa0O' 11-..0C
DCEO | -2H2 <3> 7 g of 3,3-dinethylbutyric
acid-2,2-difluoro-2- sulfoethyl ester sodiumsalt produced in <2> and
9.6 g of diphenyl net hyl phenyl sul foniumtrifluoromethanesul fonate salt
5 were dissolved in 100 m of dichloronmethane and 100 m of water,
and a bilayer reaction was perfornmed with vigorous stirring for 3
hour s. After the stirring, the organic |ayer was sanpled to
confirmthe progress of the reaction by 19F NVR When the 10 reaction
was conpl eted, the organic |ayers were conbi ned, the solvent was

removeds, ang  he oesi due, vap. washed wsig.di 6Bl oforeiane, vECh s

good solvent, and hexane, IS a poor s e solvent was

" emovedso afidh 4 Nenr eslidue. 4as dnidd gindar trh%d%%%u%eﬁ%w.e, to obtain
: g (yield 1599. 5% of "di phenyl met hyl phenyl - (3, 3-di net hyl butyric
aci d In such method involving reaction, the alcohol of
formula {7) and the acyl <chloride of formula (8) are
5 dissolved in a reaction solvent such as dichloromethane,
chloroform, dichloroethane, acetonitrile, toluene or the
like generally at a temperature of 0 to 100°C, and then a
reaction can be induced using a basic catalyst such as
triethylamine, diethylamine, pyridine, diethylisopropylamine

10 or the like in an amount of 1 to 2 moles based on 1 mole of
the compound of formula (8), and using N, N-
dimethylaminopyridine as a catalyst in an amount of 0.1 to
0.5 moles based on 1 mole of the mixture,

In the method for producing the alcchol of formula (7)),

15 an ester compound such as that represented by formula (6) is
dissolved in a solvent mixture of tetrahydrofuran and an
alcohol such as methanol, ethanol or propancl, and sodium
borohydride (NaBH4) is slowly added dropwise to the solution
in an ice bath.

20 When the dropwise addition is completed, the wixture is
stirred in an oil bath at 60°C for about 4 hours, and then
the reaction mixture 1is quenched with distilled water to
remove the solvent. The reaction mixture from which the
solvent has been removed 1is dissolved again in distilled

25 water, and then is acidified using concentration

19



2, 2-di fl uoro-2-sul foet hyl -ester)sul foniunsal t. The structure was

confirmed by "H NVR [Synthesis Exanple 2] Producti on of
di phenyl net hyl phenyl - (heptanoic acid 2,2- difl uoro-2-sulfoethyl
ester) sodium salt <1> Production of heptanoic acid
2,2-difluoro-2- 5 sulfoethyl ester sodiumsalt 10 g of

hydr oxynmet hyl di f | uor omet hanesul f onat e sodi um salt produced in <1> of
[ Synt hesis Exanple 1] and 8.07 g of heptanoyl chloride were dissolved
in 150 mM of dichloroethane, and the m xture was stirred at ambi ent
10 tenperature. 11.36 m of triethylamne was sl owy added dropw se at
|

0C_and,jiene(r 5 8 ofc DR, vais: added. Jihe, Jiepetd on fyymer at ur e was

el evated to anbient tenperature, and e mxture was stirred for 2

hours. The mA{d e COMIGIdN OfcddesdLact i gty thenrgachliampl is
m xture 15 was extracted with nmethyl chloride (MJ), and then the

sol vent; 3@ r edwveds kkhe or esidue wasy,iRge |1 0 theSl Uy Wty et hyfhe
ether, and was filtered. After tﬁe filtration, the filter cake was

washed sl g €k si4 | hedhyat @i andhetiyd, esherchandcyvasett k@delinagain.
vacuum The structure of the 20 product was confirmed by 1H NVR, and
t hus 6.18% gréyuetdnd6i3%suofjcheptiana ccnmed ith 12, i2zadi fdruonoi 2 sdli koryhy|
ester sodiumsalt having the follow ng structural fornmula was
obt ai netkher, and then filtered and dried to obtain an alcohol such
as that represented by the formula (7).
The chemically amplified resist composition containing
the acid generating agent of the present invention can
10 contain the acid generating agent in an amount of 1 to 20
parts by weight based on 100 parts by weight of polymer, and
the type of the polymer is not limited.
If the amount 1is less than 1 part by weight, an
appropriate pattern as a result of chemical amplification
i5 cannot be obtained, and if the amount exceeds 20 parts by
welight, excessive generation of acild causes severe pattern
loss, and thus a desired pattern cannot be obtained,
Hereinafter, Exanmples and Comparative Examples of the
invention will be described. Howeaver, the following
20 Examples are merely preferred examples of the invention, and
the present invention is not intended to be limited by the
folleowing Examples.

[Synthesis Example 1]

Production of diphenylmethylphenyl-(3,3-dimethylbutyric

25 aclid-2,2-difluorc-2-sulfoethyl ester) sulfonium salt

20



25 <2> Production of diphenyl nmethyl phenyl (heptanoi c acid
5 2,2-difluoro-2-sul foethyl ester) sodiumsalt 3 g of heptanoic
acid 2,2-difluoro-2-sul foethyl ester sodiumsalt produced in <1> and
3.32 g of diphenyl nmet hyl phenyl sul foniumtrifl uoronet hanesul f onate
salt were dissolved in 30 m of dichloronmethane and 30 m of 10
water, and a bilayer reaction was perforned with vigorous stirring
for 3 hours. After the stirring, the organic | ayer was sanpl ed
to confirmthe progress of the reaction by 19F-NVR Wen the reaction
was conpl eted, the organic |ayers were conbined, 15 the solvent was

removed, andcihe &@siue was,mashed dising,,d-chly a@mrﬁ%me%u%mé a

good sol vent, and hexane, which i's a poor solverit. The sol vent was
renmovedsc-aRdstheukheskdpe was dried under reduced pressure, to obtain
4.59 g (yield 84.7% of diphenyl nethyl phenyl -(heptanoic acid
2, 2-di fl uor orn 28n 21 g4l baehhylsesd e&fsdhEQGbﬂﬁbﬁﬁEbaEélﬂlété@@tiu"e@h\p@s
conflrned by 1 HNVR 0 NaQ ThYH2) 3CH3 ++ OSOCF3 MO 0 F, 25
ester sodium salt was dissolved in 160 ml of methanol and
5 1.2 L of THF, and 44 g of sodium borohydride (NaBH,} was
slowly added dropwise. After completing the dropwise
addition, the ice bath was removed, and the temperature of
the mixture was elevated to 60°C, at which temperature the
mixture was stirred for about 4 hours.

10 After the reaction, the reaction mixture was quenched
with distilled water, and then the solvent was removed. The
crude reaction mixture was dissolved in dissclved water, and
the resultant was acidified with concentrated hydrochloric
acid to obtain a pH wvalue of 5 to 6. After concentrating

15 the mixture, methanol was added, and the slurry was filtered
to remove 1norganic salts. The filtrate was washed two
times with hexane, the methanol layer was concentrated again,
and the resultant was subjected to crystallization from
diethyl ether. The white solid obtained after filtration

20 was dried in vacuum, and the structure was confirmed by ‘'H-
NMR . The obtained spectrum is shown in Fig. 1. After the
filtration and drying, 68.5 g (yield 95%) of 1,1-difluoro-2-

hydroxyethanesulfonic acid sodium salt was obtained.
25

21



CH 3

[ Synt hesi s Exanpl e 3)

D phenyl met hyl phenyl - (2- et hoxycar bony1-1, 1- di f| uor oet hanesul foni c
acid) sodiumsalt <1>Productionof 2-ethoxycarbonyl-1,1- 5

di f1 uor oet hanesul fonic acid sodi um sal t

8g(yi el d57. 6% of 2- et hoxycar bonyl1-1, 1- di fl uor oet hanesul fonic acid
sodium salt was obtained in the sane manner as in <2> of [Synthesis
Exanpl e 1], except that 5.89 g of ethyl chloroformte was used
instead of t- 10 butylacetyl chloride as the reactant with

al cohol . The structure of the product was confirmed by 114- NVR

15<2>Di phenwlggﬁp¥l Ayl -(:2-et hexygar pon 1, 1-
di f I uor oet hanesu Jﬁﬁg)écig§p§zd?0¥§sgﬁt Yis

10

15

20

25

9 9 NaBH,, Q

e i
NaQ~ "™ "Ohle NN
* Fy 2 THE, MeOH Mal 3 C; QOH +MeaQH

<2> Synthesis of 3,3-dimethylbutyric acid-2,2~diflucro-
2-sulfoethyl ester sodium salt

In an ice bath, i0 g of 1,l-difluoro-2-~
hydroxyethanesulilfonic acid sodium salt produced above and
7.31 g of t-~butylacetyl chloride were dissolved in 150 ml of
dichloroethane, and stirred at D°C. 7.57 ml of
triethylamine was slowly added dropwise at 0°C, and then 0.5
g of DMAP was added thereto. The reaction temperature was
elevated to ambient temperature, and the mixture was stirred
for 2 hours.

After completion of the reaction, the reaction mixture
was washed twice with 30 ml of distilled water, and then the
solvent was removed. The resultant was made into a slurry
with ethyl ether, and then filtered. After the filtration,
the filter cake was washed using distilled water and ethyl
ether, and then dried 1in wvacuum. The structure of the
product was confirmed by '"H-NMR, and thus 9.92 g (64.8%) of
3,3~dimethylbutyric acid 2,2-difluoro-2-sulfoethyl ester
sodium salt represented by the following structural formula

was obtained.
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9. 1g(yi el d95% of di phenyl et hyl phenyl - ( 2-

et hoxycar bony1-1, 1-di fl uor oet hanesul foni ¢ aci d) sodiumsalt as shown
bel ow was obtained in the sanme manner as in <3> of 20 [Synthesis
Exanpl e 1], except that 8 g of the 2-

et hoxycar bonyl1-1, 1-di fl uor oet hanesul fonic acid sodiumsalt produced
in <1> above was used instead of

t butyl acet yl oxynet hyl di fl uorosul fonate sodiumsalt in the reaction
wi th the di phenyl net hyl phenyl sul fonium 25 trifl uoromet hanesul f onat e
salt. The structure of the product was confirned by 114-NVR 00
NaO4Et ---CaLOCHZCHB+CSt 0sO ,2CF 3 0 F.,-/ 5 CH3 OOOCIS 2CHa O

F, 0 EtsN u .,
‘uaoxg\gAOH -+ ———L 1] [“iao “\.(‘\f‘- Mofll CJ"\
2

L
A OCE O F, Hz

<3> 7 g of 3,3-dimethylbutyric acid-2,2-difluoro-2-

sulfoethyl ester sodium salt produced in <2> and 9.6 ¢ of

diphenylmethylphenylsulfonium trifluoromethanesulfonate salt

5 were dissolved in 100 ml of dichloromethane and 1060 ml of

water, and a bilayer reaction was performed with vigorous
stirring for 3 hours.

After the stirring, the organic layer was sampled to

confirm the progress of the reaction by roNMR. When the

10 reaction was completed, the organic layers were combined,

the solvent was removed, and the residue was washed using

dichloromethane, which is a good solvent, and hexane, which

is a poor solvent. The solvent was removed, and the residue

was dried under reduced pressure, to obtain 12.02 g (yield

15 99.5%) of diphenylmethylphenyl-(3,3-dimethylbutyric acid

2,2-difluoro=-2~sulfoethyl-ester)sulfonium salt. The

structure was confirmed by ‘H-NMR,

o © S

1] e, ;
Nao’fls"’cﬁaji‘ J\' {’_>-—S+ O30 CF 3 - N S+ Oﬂﬁt/&o‘ LC‘}Jx,
Q0 Fa MCH-0 =/ j -7 0F, Ha
20 [/ l/*\..l,_ - -
:“\\T,J R
CH; CHa
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[ Synt hesi s Exanpl e 4] Pr oduction of

di phenyl net hyl phenyl - (i sobutyric acid 2, 2-difl uoro-2-sul foet hyl
ester) sodiumsalt 10<1> Production of isobutyric acid
2,2-difluoro-2- sulfoethyl ester sodiumsalt 7.5 g (yield 82%
of isobutyric acid 2,2-difluoro-2- sulfoethyl ester sodiumsalt as
shown bel ow was obtained in the sane manner as in <2> of [Synthesis
Exanpl e 1], except 15 that 6.95 g of isobutyryl chloride was used

i nstead of tbutylacetyl chloride as the reactant to react with the
al cohol . The structure of the product was confirnmed by 1HNVR

<2> Di phenyl, | Rh utyric acid 2,2-difluoro2-sulfoethyl
ester) sodlugsggﬁe% %ﬁ%ﬁg&tﬁ9b5]62 (98% of

di phenyl met hylphenyl Wuaymgn%h@t@%ﬁerwJ M@ﬁ%a%oﬁlﬂ f@@wyb 2-

ester) sodi on oW e 3 0 er—as
in <3> &ffi@m@%@lﬂ@mﬁ é&m@xc‘e@@u&maﬁa% of the Isobutyrl c
acid 2, uofro- 2-5U ester so |un1salt produced in <1> of
Synt hesi s Emﬁpl epéo&\aa,wsﬂd ldﬁteﬁépﬂinéxc5 acid  2,2-difluoro-2-
but yl acetyl oxynet hyl i fl uorosul fonate sodiumsalt in t he
reaéti cnwil fdudredi phenyst needdnyhgphenyd sul f oni um
trifluoronethanesul fonate salt.The structure of the

10 g of  hydroxymethyldifluoromethanesulfonate sodium

salt produced in <1> of ([Synthesis Ezample 1] and 8.07 g of
heptanoyl chloride were dissolved in 150 ml of
dichloroethane, and the mixture was stirred at ambient
10 temperature. 11.36¢ ml of triethylamine was slowly added
dropwise at 0°C, and then 0.5 g of DMAP was added. The
reaction temperature was elevated to ambient temperature,

and the mixture was stirred for 2 hours.
After completion of the reacticon, the reaction mixture
1% was extracted with methyl <chloride {(MC), and then the
solvent was removed. The residue was made into a slurry
with ethyl ether, and was filtered. After the filtration,
the filter cake was washed using distilled water and ethyl
ether, and was dried in wvacuum. The structure of the
20 product was confirmed by 1H-NMR, and thus 6.84 g (yield
46.3%) of heptanoic acid 2,2-diflucro~2Z2-sulfoethyl ester
sodium salt having the foilowing structural formula was

obtained.

25
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product was confirned by 11-1-NWR [ Synt hesi s Exanple 5] 155.72 ¢

of the 3,3-dinethylbutyric acid 2,2-difluoro-2- sulfoethyl ester

sodium salt produced in <2> of Synthesis Exanple 1, and 10 g of

di phenyl -t but oxycar bonyl met hoxyphenyl sul f oni um

trifluoromethanesul fonate salt were dissolved in 100 m of 20

di chl oronet hane and 100 m of water, and a bil ayer reacti on was

performed with vigorous stirring for 3 hours. After the

stirring, the organic |ayer was sanpled to confirmthe progress of

the reaction by 19F-NVR Wen the reaction was conpl eted, the organic

layers were conbi ned, 25 the solvent was renmoved, and the residue was

washed using dichl oronmethafe, which is sggood solg@nt ng hexane,

whi ch i sMa%gopr 80l vent . ¢hef§b%@éh@Hmas—rEﬂnved$o e ~clestdlye-nas

dri ed under reduced pressure, to obtain 44 g (yleld 94. 8% of

di phenyl -t - but oxycar bonyl net hoxypheny1-3, 3- 5 dinethyl butyric acid

2,2-di fluoro-2-sul foethyl ester sodiumsalt. The structure was

confirmed by2%l - NMRIuE Syat hesi s dExaephem@lkhyiphenfl2Beg:oholibe acid

3,3-dinmethyl butyric acid 2,2-difluoro-2- sul foethyl ester sodiumsalt

pr otluceyd - i2xcafo -Syttidsies hl8 Exampl e sbdiamd skQtg of

di phenyl f1 uor ophenyl sul fonium trifl uoromet hanesul fonate salt were

di ssol ved i g XD0ckl hafptdirchlcor aoed hane -and 1100 a2 -ofu lWakehny larb @ r

bi |l ayer reaction was perforned with vigorous stirring for 3 hours.
sodilum salt produced in <1> and 3.32 g of

diphenylmethylphenylsulfonivm triflucromethanesulfonate salt
were dissolved in 30 ml of dichloromethane and 30 ml of

10 water, and a bilayer reaction was performed with vigorous
stirring for 3 hours.

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by "F-NMR., When the
reaction was completed, the organic layers were combined,

15 the solvent was removed, and the residue was washed using
dichloromethane, which is a good scolvent, and hexane, which
is a poor solvent. The solvent was removed, and the residue
was dried under reduced pressure, to obtain 4.59 g (yield
84.7%) of diphenylmethylphenyl-(heptanoic acid 2,2-difluoro~

20 2—sulfoethyl—ester)sﬁlfonium salt. The structure was

confirmed by 'H-NMR.

it ‘ii\ E") H
Na0 R C 0" NCHasCH; Q_b 020 LF 5 M
SE . ,,+ s _ R
g QA
25 CHy et

25



After the stirring, the organic |ayer was sanpled to 20 confirmthe
progress of the reaction by 19F-NVR Wen the reaction was conpl eted,
the organic | ayers were conbi ned, the solvent was renoved, and the
resi due was washed usi ng di chl oronet hane, which is a good sol vent,
and hexane, which is a poor solvent. The solvent was renoved, and the
resi due 25 was dried under reduced pressure, to obtain 13.1 g (yield
94. 8% of di phenyl fl uorophenyl-3, 3-di net hyl butyric acid 2, 2-

di fl uoro-2-sul foethyl ester sodiumsalt. The structure was confirned
by 1H NVR. [ Resin Synt hesis Exanple 11!

103- Bi cycl o -bsen-2-y4r 3- hydr oxypropi oni cacid t-butyl ester
(hereinafter?sggﬁ%gg?%tgéQ@%E%H%B, 1- nmet hyl adanant ane acryl ate and

y-butyrolactgpgh@@%bmé@§§y$§é§yye(g_@@%g&yégkgbﬁgmi@;lpatio of 1:1:1
(33 parts b . ht), and a

reacti opiwasotsec@hhawed1enprogesd) akof9Gmf 95146 hours using
1, 4-di oxane as a polyneri zation solvent in an anmount of three-fold

the total nmass-of the meatidtonmononersg and usi-Rghoxycarbonyl-1, 1-
azobi si sobutyronitrile as an initiator in a proportion of 4% by nole
based oditheototahanekbad famuntcoti sheimpneakts. 20After the
reaction, the reaction solution was subjected to precipitation with
n- hexane, anél theyresuldiiedgl preéi’pbtate wab dr iz tinezyaeunmntyd dbtlai n
a resin as shown below. As a result, a copolynmer having a weight

aver agedablecubakhaspghi fohigheyti dg, BOD. uMRSs Dt avdedobR8ined in the

same manner as in <2> of {Synthesis Example 1], except that
5.89 g of ethyl chloroformate was used instead of t-
10 butylacetyl chloride as the reactant with alcohol. The

structure of the product was confirmed by 'H-NMR.

;i 9 Et, N i ﬁ
5 3 ﬂ
Ma0 1 "¢ T OH +  CI—C—0CH CH, —— Na0” B ™07 T OCH,CH;
F2 DCE 0 F)
15 2> Diphenylmethylphenyl-{2-ethoxycarbonyl-1, 1~

difluoroethanesulfonic acid) sodium salt
9.1 g (yield 95%) of diphenylmethylphenyl-{2~
ethoxycarbonyl-1,1-difluorcethanesulfonic acid) sodium salt
as shown below was obtained in the same manner as in <3> of
20 [Synthesis Example 1], except that 8 g of the 2-
ethoxycarbonyl-1, l-difluoroethanesulfonic acid sodium salt
produced in <1> above was used instead of t-
butylacetyloxymethyldifluorosulfonate sodium salt in  the
reaction with the diphenylmethylphenylsulfonium

25 trifluoromethanesulfonate salt. The structure of the
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- -4 - gl OHr- 5 <Preparation of resist, Exanples 1 to 3 and
Conpar ative Exanple 1> [ Exanple 1] 10Preparati on of resist 100
parts by weight of the resin obtained in Resin Synthesis Exanple 1, 4
parts by wei ght of the diphenyl net hyl phenyl - (3, 3-di net hyl butyric acid
2,2-di fluoro2-sul foethyl ester) sulfoniumsalt prepared in Synthesis
15 Exanple 1 as an acid generating agent, and 0.5 parts by wei ght of
t et ranet hyl ammoni um hydr oxi de as a basic additive were dissolved in
1000 parts by weight of propylene glycol nethyl ether acetate, and
then the solution was filtered through a nenbrane filter having a
pore i £eoflcP: ZaB: Bbn20-dbUspy AL GajSt vas prepar ed. The
obt ai ned resi st S0l Utioh was cbated on a substrate usi ng a spi nner,
and dried at 110C for 90 seconds to forma filmhaying a thickness of
0.20 p.m The forrmed filmwaf Exposed using an AHF xci mer | aser
stepper (lens aperture: 2 , and t hen was cted toﬂggat
t r eat meift® af{:‘ 1?0@@%?'*3 QQEGHQSSCSLFD Sé_e éﬁl QUHACH 5
devel oped with a 2.38 w %afuéous sol ut Yol of pamef iyl anmoni um
hydr oxi de for 40 seconds, magbﬁd and dried to fongm & resist pattern.
5 [

CH 3 CH3
{Synthesis Example 4]
Production of diphenylmethylphenyl~(isobutyric acid
2,2-difluoro-2-sulfoethyl ester) scodium salt
10 <1l> Production of iscbutyric acid 2,2-difluocro-2-
sulfoethyl ester sodium salt
7.5 g (yield 82%}) of isobutyric acid 2,2-difluoro-2-
sulfoethyl ester sodium salt as shown below was obtained in
the same manner as in <2> of [Synthesis Example 1}, except
15 that 6.95 g of isobutyryl chloride was used instead of t-

butylacetyl chloride as the reactant to react with the

alcchol. The structure of the product was confirmed by ‘H-
NMR.
g y G
] O Et, I 0
= 3 .
20 Mabu " 0H * Cl=C-CHCHy) N — Nao‘ﬁ“c’““o“JLCH(CHa}z
Fa DCE O

<2> Diphenylmethylphenyl-(isobutyric acid 2,2-difluoro-
2~sulfoethyl ester) sodium salt
5.62 g {98%) of diphenylmethylphenyl (isobutyric acid

25 2,2-difluoro-2-sulfoethyl ester) sodium salt as shown beslow
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The devel opability using an agueous solution of 5 tetranethyl ammoni um
hydr oxi de, and the adhesiveness of the forned resist pattern to a
substrate were good, and the resolution was 0.08 nm while the
sensitivity was 13 ml/cn®. Fromthe results of Exanples, in the
case of |ine edge roughness (LER), the pattern roughness was observed
for 10 0.10-m i ne-and-space (L/S) patterns fornmed after devel opnent,
and the inprovenent in terns of LEE was scored from1l to 5, as
conpared with the pattern obtained in Conparative Exanpl e which was
graded as 1 (a larger nunber corresponds to better LER). 15In the
case of ,gensidiidfan the anount@f ﬁ%ﬁ%@ﬁr%stQuiok@ba<9E1Q3@ﬂ%h9315

| i ne-and-space (L/S) pattern at a line wwdth of 1:1 was takéen as the
opti mungagRpnt of) expesupe, ok t i sy ople Nt aneupl L9t i expasiy e Jvyas-

t aken as senS|t|V|ty The m ni num pattern di nmension obtained with the
opt i mMuMyarudto20-6fi1 eXPORUILE o8as 1t akeni as 5850 yrbancefBExanptes brto
3] PAG obtained in Synthesis Exanple 1, 2 or 3, the resin produced in
Resi n Sgphheskss Examptandle and 4a basias addidddve wenetdagsol wed int-
1000 parts by wei ght of propylene glycol 25 nethyl ether acetate, and
t herd t heusplateonloagnéthyeréduopoephfenate esisstiioconpasiltti onims the
indicated in Table 1 (provided that the unit is parts by weight). The
resi st ceaposdni on wasitised totherm a poginengd meppe lpbshnyt spatftan mg
in the same manner as in Exanple 1, and then various eval uations were
per f or nedif hepeonehbampaul éenhts ofaélal uat iB aretpresem edofn T4 e

1. [Table 1] X
prodict was confirmed by "H-NMR.

o @ o, .
10 420 73 :”“GJLthHﬂ ¥ B ¢ N A AL
‘ 0 F, = 5+ 050LF PSRN gl 4 “}1__2% CH(CH 334

[Synthesis Example 5]

15 5.72 g of the 3,3-dimethylbutyric acid 2,2-difluocro-2-
sulfoethyl ester sodium salt produced in <2> of Synthesis
Example 1, and 10 g of diphenyl-t-
butoxycarbonylmethoxyphenylsulfonium
trifluoromethanesulfonate salt were dissolved in 100 ml of

20 dichloromethane and 100 ml of water, and a bilayer reaction
was performed with vigorous stirring for 3 hours,

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by ““F-NMR. When the
reaction was completed, the organic layers were combined,

25 the solvent was removed, and the residue was washed using
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Resin (100 partshy
wei ght) Sensitivit
Synt hesi s Exanpl e

10

15

20

25

wei ght *PAC (parts by weight) *Base (parts by
y (mJ/cnR) Resolution (nm LER Exanple 1 Resin
14.00.5

dichloromethane, which is a good solvent, and hexane, which
is a poor solvent. The solvent was removed, and the residue
was dried under reduced pressure, to obtain 11.4 g (yield
94.8%) of diphenyl-t-butoxycarbonylmethoxyphenyl-3, 3-
dimethylbutyric acid 2,2-difluoro-2-sulfoethyl ester sodium

salt. The structure was confirmed by 'H-NMR.
i =
G | )
T i ?‘\}—3 050 ,0Fy —ee {354 o e =
Fs Q:; TR . h=f ] -© 3co
ﬂ’\i- v’jl -
g o

W Sl

iz C

[w}

[Synthesis Example 6]

7.22 g of the 3,3-dimethylbutyric écid 2,2-difluoro~2-
sulfoethyl ester sodium salt produced in <2> of Synthesis
Example 1, and 10 g of diphenylflucrophenylsulfonium
trifluoromethanesulfonate salt were dissolved in 100 ml of
dichloromethane and 100 ml of water, and & bilayer reaction
was performed with vigorous stirring for 3 hours.

After the stirring, the organic layer was sampled to
confirm the progress of the reaction by F-NMR. When the
reaction was completed, the organic layers were combined,
the solvent was removed, and the residue was washed using
dichloromethane, which i1s a good solvent, and hexane, which
is a poor solvent. The solvent was removed, and the residue

was dried under reduced pressure, to obtain 13.1 g (yield
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13 80 4 Exanple 2 Resin Synthesis Exanple 1 4.0 0.5 12 80 3 Exanple 3
Resin Synthesis Exanple 1 4.0 0.5 12 70

94.8%) of diphenylfluorophenyi-3,3~dimethylbutyric acid 2,2-
difluoro~2-sulfcethyl ester sodium salt. The structure was

confirmed by 'H-NMR.
N
o]
ﬁm:nm”hoﬂ\ﬁ$k <Mw mﬁ}_
Ei)

F

_b o
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[Resin Synthesis Example 1}

190 3-Bicyclo[2.2.1lhept-5~-en-2-yl-3-hydroxypropionic acid
t-butyl ester {hereinafter, abbreviated Lo BHR) , i-
methyladamantane acrylate and y-~butyrolactone methylacrylate
were added in a molar ratio of 1:1:1 (33 parts by weight:33
parts by weight:33 parts by weight), and a reaction was

15 allowed to proceed at 65°C for 16 hours using 1,4-dioxane as
a poliymerization solvent in an amount of three-fold the
total mass of the reaction nonemars, and using
azobisiscobutyronitrile as an initiator in a proportion of 4%
by mole kbased con the total molar amount of the monomers.

20 After the reaction, the reaction solution was subjected
to precipitation with n-hexane, and the resulting
precipitate was dried in vacuum to obtain a resin as shown
below. As a result, a copolymer having a weight average
molecular weight of about 8,500 was obtained.

25
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3 Conparative Exanple 1 Resin Synthesis Exanple 1 4.0 0.5 14 90 1 *
Type of PAG used in Table 1

Exanpl el: D phenyl net hyl phenyl - (3, 3-di net hyl butyric acid
2,2-difluoro-2-sul foethyl ester) sulfoniumsalt of Synthesis Exanple
1 S5Exanpl e 2: Di phenyl met hyl phenyl - (heptanoic acid 2, 2-

di fl uoro-2-sul foethyl ester)sodiumsalt of Synthesis Exanple 2
Exanpl e 3: Di phenyl net hyl phenyl - (2- et hoxycar honyl -1, 1-

di f | uor oet hanesul foni ¢ aci d)sodium salt of Synthesis

4““mpy WP8“+_M§;;5,
o 0
OH .
}:Q JZEZ;; o~ Oj
o)

5 7

<Preparation of resist, Examples 1 to 3 and Comparative
Example 1>
[{Example 1]
190 Preparation of resist
100 parts by weight of the resin obtained in Resin
Synthesis Example 1, 4 parts by welight of the
diphenylmethylphenyl- (3, 3-dimethylbutyric acid 2,2-difluoro-
2-sulfoethyl ester) sulfonium salt prepared in Synthesis
15 Example 1 as an acid generating agent, and 0.5 parts by
welght of tetramethylammonium hydroxide as a basic additive
were dissolved in 1000 parts by weight of propvlene glycol
methyl ether acetate, and then the solution was filtered
through a membrane filter having a pore size of 0.2 um.
20 Thus, a resist was prepared.
The obtained resist solution was coated on a substrate
using a spinner, and dried at 110°C for 90 seconds to form a
£ilm having a thickness of 0.20 wum. The formed film was
exposed using an Ar[F excimer laser stepper (lens aperture:

25 0.78), and then was subjected to heat treatment at 110°C for
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10 Exanple 3 Comparative Exanple 1: Triphenylsulfoniumtriflate WHAT

IS CLAIMED | S: 1. An acid generating agent represented by the
followng formula (1): [Formula 1] CRO F2 H2 12u A+ - 0 -S -C -C -
0 -U- (Re) mx II wherein X represents an unsubstituted or

substituted al kyl group having 1 to 20 carbon atons and sel ected from
al kyl and al kyl sul fonyl; R6 represents an al kyl group having 1 to 10
carbon atons, an al koxy group having 1 to 10 carbon atons, or a

het er oat om sel ected fromnnitrogen (N), sulfur (S) and oxygen (0); m
is an integer fromO to 2; and A+ is an organi c counterion. 2.

The aci dpgengrating agﬁﬂisﬂfﬁﬁ{ i.ng clai i i

| east ogg catf%ﬁkgelectedif onﬁgﬁg g%gﬁp'%%ﬁi%§?¥ﬂ§&§kﬂc Fﬁoﬁgf%h @

{eggesegtgg Ryt of hgqhobhOWsRA fariul @8 3acaBde8Ry LERREMULA 38k L:RRe S
for 40 seconds, washed and dried to form a resist pattern.

The developability using an agquecus solution of

tetramethylammonium hydroxide, and the adhesiveness of the

n

formed resist pattern to a substrate were good, and the

resolution was 0.08 um, while the sensitivity was 13 mJ/cm?.
From the results of Examples, in the case of line edge

roughness (LER), the pattern roughness was observed for

10 0.10~um line-and-space (L/S) patterns formed after
development, and the improvement in terms of LER was scored
from 1 to 5, as compared with the pattern obtained in
Comparative Example which was graded as 1 (a larger number
corresponds toe better LER).

15 In the case of sensitivity, the amount of exposure fo
form a 0.10-wm line-and-space (L/S) pattern at a line width
of 1:1 was taken as the optimum amount of exposure, and this
optimum amount of exposure was taken as sensitivity. The
minimum pattern dimension obtained with the optimum amount

20  of exposure was taken as resolution.

[Examples 1 to 3]

PAG obtained in Synthesis Example 1, 2 or 3, the resin
produced in Resin Synthesis Example 1, and a basic additive
were dissolved in 1000 parts by weilght of propylene glycol

25 methyl ether acetate, and then the solution was filtered
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Act' R5 R4 [Formula 3b] wherein in the formulas 3a and 3b, Rl
and R2 each independently represent an al kyl group, a cycl oal kyl
group, an allyl group, a perfluoroal kyl group, a benzyl group or an
aryl group, each having 1 to 20 carbon atons; and R4, R4 and R5 each
i ndependently represent a hydrogen atom an al kyl group, a cycl oal kyl
group, a hal ogen atom an al koxy group, an aryl group, a thiophenoxy
group, a thioal koxy group or an al koxycar bonyl net hoxy group. 3. The
acid generating agent according to claim1l1, wherein A+ is at |east
one cation selected fromthe group consisting of cations represented
by the thkbaghng friosndas 480 bingr dbavdor aubaréalsizd Fef nola 4h] toR4

prepare a resist composition as indicated in Table 1
(provided that the unit 1s parts by weight). The resist
composition was used to form a positive type resist pattern
5 in the same manner as in Example 1, and then various
aevaluations were performed therewith. The results of

evaluation are presented in Table 1.

[Table 1]

Rasin *PAG *Base Sensitivity | Resclution | LER
(100 (parts {parts (d /cm® ) {nm)
parts by | by by
weight weight) weight)

Example 1 Resin 4.0 0.5 13 80 4
Synthesis
Exanple 1

Example 2 Resin 4.0 6.5 12 80 3
Synthesis
Example 1

Example 3 Resin 4.0 0.5 12 70 3
Synthesis
Example 1

Comparative | Resin 4.0 0.5 14 90 1

Example 1 Synthesis
Example 1
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wherein in the fornmulas (4a) and (4b), Rl and R4 each independently
represent an al kyl group, a cycloal kyl group, an allyl group, a
per fl uoroal kyl group, a benzyl group O an aryl group; and R2 and R3
each independently represent a hydrogen atom an al kyl group, a
cycl oal kyl group, a hal ogen atom an al koxy group, an aryl group, a
t hi ophenoxy group, a thioal koxy group or an al koxycar bonyl met hoxy
group. 4.The acid generating agent according to claim1, wherein the
anion noiety of the acid generating agent is at |east one sel ected
fromgroups represented by the following formulas (1-i) to (1-iii)
and (1-vi) to J¥yRavidh PAG GRERFA0 AR 19 "IL -G g-L.---i-li-_ 0C
-0-CGc-?-0 - F2 8lc iiF20 1-th H2 F2 0 1- vi /H

Example 1: Diphenylmethylphenyl- (3, 3-dimethylbutyric

acid 2,2-difluoro-2-sulfoethyl ester) sulfonium salt of
Synthesis Example 1
5 Example 2: Diphenylmethylphenyl-(heptanoic acid 2,2-
difluoro-2-sulfoethyl ester) sodium salt of Synthesis
Example 2
Example 3: Diphenylmethylphenyl- (2-ethoxycarbonyl-1,1~
diflucroethanesulfonic acid) sodium salt of Synthesis

10 Example 3

Comparative Example 1: Triphenylsulfonium triflate
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lg F20 J H2 " U 1- viil- viii Q9H2 '2 C1 UFOO H2 0 - OF2 8 OH2 O
\HCP-CGC1-0- UF2 U 2-ii

WHAT IS CLAIMED IS:

1. An acid generating agent represented by the following
formula (1):

[Formula 1]

@ FH,  ©
A+-0-5-C-C=0-C—Ry)m-X
0

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl and alkylsulfonyl; Re represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a hetercatom selected from nitrogen (N), sulfur (S)
and oxygen (0); m is an integer from 0 to 2; and A+ is an

organic counterion.

2. The acid generating agent according to claim 1,
wherein A+ 1is at least one cation selected from the group
consisting of cations represented by the following formulas 3a
and 3b:

{Formula 3a]

[Formula 3b]
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5. A nethod for preparing an acid generating agent represented by the
followng formula (1), wherein the acid generating agent is produced
by a reaction between a salt represented by the follow ng formul a
(5) and a conpound represented by the following fornula (9): [Formula
11 9 F2H2 9 A+-0-S-C--C=0-C (ROm X wherein X represents an
unsubstituted or substituted al kyl group having 1 to 20 carbon atons
and selected from al kyl and al kyl sul fonyl; R6 represents an al kyl
group having 1 to 10 carbon atons, an al koxy group having 1 to 10
carbon atonmg, or a heteroatom selected fromnitrogen (N, sulfur (S)
and oxygﬁg—ﬁQ); mis an integer fromO to 2; and A+ is an organic
counterion;|[Formula 51 0 F2 H2 O M+ O Il O wherein X represents
an unsqumL eth or substituted al kyl group having 1 to 20 carbon
atoms arid © cied from al kyl and al kyl sul fonyl; R6 represents an

al kyl grouplhaviflg 1 to 10 carbon atons, an al koxy group having 1 to
10 carbon atons, or a heteroatomselected fromN S and 0; mis an
integer fromO to 2; and Mis lithium(Li), sodium (Na) or potassium
(K); [Formula 9]

wherein 1in the formulas 3a and 3b, Ry and R:; each

independently represent an alkyl group, a cycloalkyl group, an
allyl grcup, a perfluoroalkyl group, a benzyl group or an aryl
group, each having 1 to 20 carbon atoms; and Rz, Rs and Rs each
independently represent a hydrogen atom, an alkyl group, a
cycloalkyl group, a halogen atom, an alkoxy group, an aryl
group, a thiophenoxy group, a thicalkoxy group or an

alkoxycarbonylmethoxy group.

3. The acid generating agent according to claim 1,
wherein A+ 1s at least one cation selected from the group
consisting of cations represented by the following formulas 4a
and 4b:

[Formula 4a]

[Formula 4b]
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A + Z- wherein A+ is an organic counterion; and Z is OSQ2CF3,
OSO2CAF90S02C8F17, N (CF3)2, N (C2F5)2r N (C4P9) 2C (CF3) 3, C (C2F5)
3t C(4F9)3, F, d, Br, |, BF4, AsF6 or PF6. 6. The nethod for
preparing the acid generating agent according to claimb5, wherein the
salt of formula (5) is produced by a reaction between an al cohol
conpound represented by the followng formula (7) and an acyl
conpound represented by the following fornula (8): [Formula 7] 9 F2
mt- 0- S- c- cH20H wherein Mis Li, Na or K, [Formula 8] 0 X -(R6)nmA _Cl
wherein X rgpresents an unsubstituted or substituted al kyl group
having 1 to |20 carbon atoms and sel ect ed from al kyl and

al kyl sul f opys represents an al kyl group having 1 to 10 carbon
atoms, &n k xy\group having 1 to 10 carbon atonms, or a heteroatom
sel ected fr and 0; and mis an integer fromo0 to 2. 7.
The net hod fRar preparlng the acid generating agent according to claim
6, wherein the al cohol conpound of forrmula (7) is produced by a

reduction reactian of, an,estelGMROUps. J enresenigd by they g, each

independently represent an alkyl group, a cycloalkyl group, an
allyl group, a perfluoroalkyl group, a benzyl group or an aryl
group; and R, and Rs each independently represent a hydrogen
atom, an alkyl group, a cycloalkyl group, a halogen atom, an
alkoxy group, an aryl group, a thiophenoxy group, a thioalkoxy

group or an alkoxycarbonylmethoxy group.

4. The acid generating agent according to claim 1,
wherein the anion moiety of the acid generating agent 1is at
least one selected from groups represented by the following

formulas (1-i) to {(l1-iii} and (l1-vi) to (1-wviii):
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following formula (6): [Formula 6] O F0O 2 + 0 Mj c-1-0R 8
wher ei nRI i shydrogen, nethyl ,trifluoromethyl, trichloronethyl,

tribromonethyl or triiodonmethyl; and Mis Li, Na or K 8. A
chemcally anplified resist conposition conprising the acid
generating agent of claim1 and a copol yner. 9. The chem cally

anplified resist conposition according to_claim@8, wherein the acid
generating age i%zcébtained in ap afbunf of 1 to 20, pdrt sHby Swei ght
based on~ DscquWthht of "tHe @ dpar §ner . .Oﬂ@?pﬁpéund
represented by the féal4howng formula (7)2”[Formula 7] "TR F2 NR¥.
0-s-c-cH2oH 1-ii 1-ii

Tt 9
g S Bg
F20
1- i
o 4, O 0 0
vy ] HZ 11
-4%}O’H“O’C‘C'§“O —gag-Chg-Sug
5 20 20
1= wii 1- i
e H 9 0 H, 9 0 u, O
OlefBep-Cag- 50 e 8u0-Clg-Bog b o-Cro-S g
'S, F {‘j T 23T
Cl ? 2 Fz O

2 i 2-iii

O H 0 0 H O ? Hy [I:l]

g‘ Z H‘ 2 : .'-"_“ﬂ___'-'Sh -'-'Cv- -'S'b
‘C’ﬁ”O*C*E”#*O- 0 *-cfw~off3~gf,5§~o- Br FrOT 0
Ha 20 Hy O 20} 2

2vi
2-iv 2
5. A method for preparing an acid generating agent

represented by the following formula (1), wherein the acid

generating agent is produced by a reaction
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wherein Mis Li, Na or K. ABSTRACT ACI D GENERATI NG AGENT FOR

CHEM CALLY AMPLI FI ED RESI ST COWPOSI Tl ONS There is provided

an acid generating agent represented by the following formula (1) or

(2), which is included in 5 chemcally anplified resist conpositions:

[Formula 1] F2 H2 0O A+ - 0 --C6 [Formula 2] F2 H2 A+ - 01-C

- 0L o 2fanXa a1 repMERGOMPAREY O 1OPBS, PAOL oAk 020FT NG
ul ky a t hose

agents based on an ani on having a icyclic’ring, and
phot 0- aghdogaAer @b} D9 A0EAT Sy hayd nE T Bh@tlyer ShpLi- chg ns 15 and
havi ng hydrophobic characteristics, such as the existing
trifIupp@gﬁﬁbgng§ulfonate or nonaf | uorobut anesul fonate type agents,
the acid generating agent according to the present invention has
internedi at ¢ physi cgl properties in terns of diffusion rate or
di sper&itbid-ix-¢,-CaRdL tismi% advant ageous 20 in controlling the
diffusion r& e and the degree of dispersion upon realizing resists
with high resolution

wherein X represents an unsubstituted or substituted alkyl

group having 1 to 20 carbon atcems and selected from alkyl and
alkylsulfonyl; Rg represents an alkyl group having 1 to 10

carbon atoms, an alkoxy group having 1 to 10 carbon atoms, or

a heteroatom selected from nitrogen (N), sulfur (S) and oxygen
(O); m 1is an integer from 0 to 2; and A+ 1is an organic
counterion;

[Formula 5]

0 F, 0
M +- 0-5-c-c-0—l—(Rgm —x
)

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl and alkyisulfonyl; Rs represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a heteroatom selected from N, 5 and 0O; m 1s an
integer from 0 to 2; and M 1is lithium (Li), sodium (Na) or
potassium (K);
[Formula 9]

AY v @
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Figure 3

wherein A+ 1is an organic counterion; and Z is 0S0,CFs,
0502C4Fg, 050,CsF7, N{CF3)2, N(CaFs)z, N(C4Fg)z, C(CF3)3, C(CzEs)s3,

C(C4F9)3, F, Cl, Br, I, BFQ, ASFE or PFG.

6. The method for preparing the acid generating agent
according to c¢laim 5, wherein the salt of formula (5) 1is
produced by a reaction between an alcohol compound represented
by the following formula (7) and an acyl compound represented
by the following formula (8):

[Formula 7]

11 F2
M-+-O~§~C~CH20H
0

wherein M is Li, Na or K;

[Formula 8]

Xm(Rs)m—ﬁ—Cl

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
alkyl and alkylsulfonyl; Rg represents an alkyl group having 1
to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, or a hetercatom selected from N, S and ©; and m is an

integer from 0 to 2.

7. The method for preparing the acid generating agent
according to claim 6, wherein the alcohol compound of formula

(7) is produced by a reduction reaction of an ester compound

represented by the
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following formula {6):
{Formula 6]
Q F2
M +- 0-5-c—-0Ry
0
wherein Ry is hydrogen, methyl, trifluoromethyl,
trichloromethyl, tribromomethyl or triiocdomethyl; and M is Li,

Na or K.

8. A chemically amplified resist composition comprising

the acid generating agent of claim I and a copolymer.

9. The chemically amplified resist composition according
to claim 8, wherein the acid generating agent is contained in
an amount of 1 to 20 parts by weight based on 100 parts by

weight of the copolymer.

10. A compound represented by the following formula

(7):
[Formula 7]

0

1l F2
w!+-0—§~C—CH20H

0

wherein M is Li, Na or K.
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