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
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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
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A chemically amplified resist composition used in the
semiconductor fine processing utilizing lithography contains
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,




10 anot her problem of reducing the amount of the salt of a photo-acid
generating agent eluted into water, as water is used in the processes
of argon fluoride (ArF) immersion |ithography. In an attenpt to

i nprove the circunstances, the devel opnent of photo-acid generating
agents began to 15 involve nodification of the anion part, in view of
inmproving the diffusion rate of acid and transparency, and reducing
the elution of the photo-acid generating agent into water.
Furthernore, new inventions focused on the anion noiety of acid
generating agents have recently been achi eved, on the 20 bases of
numer oussrexpefduent @l degsutss: apd epertsnshew ngihat the,anof ey,
noi ety has substantially greater influence than the cation noiety on
t he physinealteantkreiiem:galbedtaraciiertisd i Gso mhi &y Gal 198y Qe dlieronyl
fluidity of acid and the properties of the resist conposition. Thus,
the tremdl25 ofhdhimglevebopaent respowd ocusesd oarghotevacicdd, and
generating agents that are capable of reducing the diffusion rate of
aci d, anmgddidvesgood tiansmbssi bidliglyted AnF ltaser catidf3 pumt, thus
Therefore, attenpts are rapidly being made to introduce a bul ky

al i cycl irespilisgndorinan akkyktygr odp svdlfoxy gedap.or 5 ether group
having a | arge nunber of carbon atons into a salt suitable as a

phot o- aci d ggﬁ@@éﬂih@ dgentheseeck@riean rRatentn Agplel cdevehopognt of
10- 2006-.0114104, 10-2007-0069049, 10- 2005-0107599 and

10- 2007£605381 ¥R LEGNSOVVERY SO THEUGNENT @ven smaldegy démet gvidths,
overconﬁ sugh probl ens as descri bed above, there is grovided,
accor di 8%t d1dF &Pt ForIhpespr ededtesiiterta orbedn nblel mgsitd urgent
generatin ent useful f chemcally anplified resist conpositions,
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the present invention are not limted only to the pr ens
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



mentioned in the above, and other technical problenms will be 25
clearly understood by a person ordinarily skilled in the art from
the foll ow ng descriptions. According to an enbodi nent of the
present invention, there is provided an acid generating agent
represented by the followng fornmula (1): [Formula 1] 0 O F2 H2 A + -
06 wherein X represents an unsubstituted or substituted al kyl
group having 1 to 20 carbon atons and selected from 10 al kyl,

hal oal kyl and al kyl sul fonyl, which nay have at | east one hydrogen
atom substituted by an ether group, an ester group, a carbonyl group,

an acet algeditlPehat Natbi | @ HIOWD, o ¢¥aNe 1 AH0Uhe agRYELOXYL GLRUD oA
carboxyl group or an al dehyde group, or represents a perfluoroal kyl

group hawvirg knd Haored eabenatanssiBe1iepr egeats ansakkyk @nouUpNm.
having 1 to 10 carbon atons, an al koxy group having 1 to 10 carbon

atoms, or a hékeerdatem sekesped hremmisticogenciNyy nsdd uo (S)troduce
fluorine (F) and oxygen (0); mis an integer fromO to 2; and A+ is
an organi dwount et ioncl 20Actogdi pg tam anbter g esbodi aerbxgf drfamp or
present invention, there is provided an acid generating agent

r epresemttée roygrhep f devewangg f drrgka n@per of carbon atoms into a

salt suitable as a photo-acid generating agent (see Korean
Patent Application Nco. 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



[Formula 2] 0 F2 H2 0 A+- 0-C -0--(R6)m- X 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,

whi ch nmay have at | east one hydrogen atom substituted by an et her
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

heteroatgghsghgcgggl$&p@@hﬁeggrfbgggng mis an integer fromO to 2;
and A+ is an organi c counterion. According to anot her enbodlnent

of the presendcdrvaniies, ddeetbenRhevidedeae igtesdmdi ahecHsedni n
the production of an acid generating agent, and a nethod for 15

synt hestgéng tike préerdedi ahe.acid gheeeAding LEeaROt Resr&HdI0tH ITERY
of the present invention, there is provided a chemcally anplified
resi st tloapbsitowingofbahmiag(the aci d generating agent.
Further specific matters of the enbodi ments of the 20 present
i nvent i OHownlilabk] reveal ed by the follow ng detail ed description. The
acid generatg g agent. according to enbodi nents of the present

f

i nventi hysi cal properties in terms of diffusion
R DR p ey Blieh

rate or Yy, conpar ed

wherein X represents an unsubstituted or substituted
alkyl group having 1 to 20 carbon atoms and selected from
10 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
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



25 to those photo-acid generating agents based on an anion having a
bul ky alicyclic ring, and those photo-acid generating agents having
rel ati ve short chains and havi ng hydrophobi c characteristics, such as
the existing trifluoronmethanesul fonate or nonafl uorobut anesul f onat e
type 5 agents, and thus is advantageous in controlling the diffusion
rate and the degree of dispersion upon realizing resists with high
resol uti on. BRI EF DESCRI PTI ON OF THE DRAWNGS 10Fig. 1 is a 11-i-NWR
spectrum of the conmpound produced according to Synthesis Exanple 1-1;
Fig. 2 is a 1H NWR spectrum of the conpound produced according to

Synthesis Exaigle&irl-2% represents BhO- u§s&§séh@ﬁ%%@”ﬂﬁ&e%hBQQRELLéQe
conmpound produced 15 according to Synthesis Exanple

is a 1I-A;M§Fi sg@@bpuma@hr@q ceppound: PrciicedoR6 C RN NGe 1 O- Syt h@éms
Exanpl e 2-1; 51s a 111-NWR spectrum of the conpound

pr oducegl lagcor ﬂhﬂ@alQyﬁyahheall&yﬁéQMBﬁyZ 2wh30hi Gha b Hsva At NVRst
spectrum of the conpound produced according to Synthesis Exanple 3-1;

Fi 9. 7 drse an{HrNyRns pacint upied £ 1 he: ednpounth psoekiced ratgQr dmgebder

Synt hesi s Exanpl e 3-2; Fig. 8 is a 1H NWR spectrum of the

conmpourgkrqrmdut eda 250agtogdoung, tan Syedheki grdxanpd endetilangroup, a

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




Fig. 9 is a 1H NWR spectrum of the conpound produced according to
Synt hesi s Exanple 4-2. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
S5Herei nafter, the enbodi nents of the present invention wll be

described in detail. However, these enbodi nents are suggested only
for illustrative purposes, and do not intend to limt the present
invention by any nmeans. The present invention is defined only by the

scope of the clains which 10 will be described |ater. The acid

generating agent for chemcally anplified resist conpositions

according to enbodi ments of the present invention is an acid

gener atiing agens r%ﬁaﬁ%@entaqqctpeltl@ fpmgw ngnior ﬂm@se( 1) l%tcgzs)c:Ld

15[ Formula 1] 9 F2H2 9 A+. 0-s-c-c-o0-c-(Romx [ Formul a 2] 1%

-5 - C2-dardrai(Re) Byents 8 naRamgi NréNat Deef ayHaHa &Hal@@daﬁa) ha?irlng

represents an
hydrophobic

characteristics, such as the existing

trifluoromethanesulfonate or nonafluorobutanesulfonate type
controlliing the

5 agents, and thus is advantageous in

diffusion rate and the degree of dispersion upon realizing
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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 may have
at | east one hydrogen atom 25 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 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 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 th ve figr a f (

exanpl es ofEkQ%nc?uggp-%}Bg g %ékt%ﬁ% (%;gyﬁgHég%mxéﬁgf %kéduisd |
(CH3) q&c@ﬁmz 7hégﬂ%r%3 LH2GH( CHB) 2, - CH2- |
CH2( CH2) 2- 0- CH2CHB3, - ('CH2) 2- 0- (CH2)2CH31 CH2CH(CH3) 2 and the i ke. |
As for the acid generating agent of formula (1), preferably one or

nore speci es having an anion noiety selected fromthe foll ow ng

for mul @ JCARIPTLEN (AP VIHE ) PREFHRAFD UWSEDDIMENTS

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]

O ey, O
At 0-8-c-C0-t~Roim-x
G

[Formula 2]

Fote
At-0-8-C-C-0-8—Rg)m—X

%

a G

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




9H., (),

F, 00 H2n13H.,9 1.1 --- -0 G Cl-0---(--).---11-0-C - -00-

E, OaFA 14 H

10

group, an acetal group, & nitrile group, a cyanc group, a
hydroxyl group, a carboxyl gfoup or an aldehyde g¢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 molety
selected from the following formulas (1-i) to (l-viii), can

be used.



i f2u 10- M 10"C11C+0- 10\ 5F20 0 H 0 F20 As for the acid
generating agent of fornula (2), preferably one or nore species

havi ng an anion noiety selected fromthe following fornulas (2-i) to
(2-vi), can be 15used. 0i9H2 9 ctF2 0 0 HO 82 0- OF20 H2 t 8F20

N o m 9 o
HV-FWLQ_‘C‘_C-‘%HO" /“M._,_.-P ‘%OJCMC"%WO‘ ‘(_r--«-._}'/ﬂ\o..c-_c,as\_
Foiy Fa Fa
fui ‘i {-iii
> 0 0 & 0
- H 0 H 0 My 1
FaCugy~Bmpy ~Cogs 8 o SRR - N ﬁHoJLwa:-ﬁ*o-
£ y FsC-%~0 el =0 - £
iy Ty 1-vi
0 4 O 0
2 " H 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 H, @ 0O j, O
Gl 5“043“ -5-0. e Bo0-Cop-Beg 8. 0-Cop -8
\I/ F2 & 4 F2 & & 0 gz i
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 -
} M2 0 F2 O (’( e 20) 2
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



In the formula (1) or formula (2), A+ may conprise a 25 salt having
at | east one cation selected fromthe group consisting of cations of
the following fornulas (3a) and (3b): [Formula 3a] [Fornula 3b] R
R21+ P R4 wherein in the formulas (3a) and (3b), Rl and R2 each 15

i ndependently represent an al kyl group, a cycloal 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 independently
represent a hydrogen atom an al kyl group, a cycloal kyl group, a

hal ogen atom an al koxy group,

consisting of cations of the following formulas {3a) and
(3b):

fFormula 3a)

{Formula 3b]
R
FQZ -5+
P
AN

Ra

3

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




20 an aryl group, a thiophenoxy group, a thioal koxy group or an

al koxycar bonyl net hoxy group. In the formula (1) or formula (2),
A+ may conprise a salt having at |east one cation selected fromthe
.group consisting of cations of the followi ng fornmulas (4a) and
25(4b): [Formula 4a] 1+ [Fornula 4b] wherein in the formnul as
(4a) and (4b), R1L and R4 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; and R2 and R3 each independently represent a
15 hydrogen atom an al kyl group, a cycl oal kyl group, a hal ogen atom
an al kopgy, @houp.44n aryl group, a thiophenoxy group, a thioal koxy
group or an al koxycar bonyl net hoxy group. In the formul as (3a),
(3b), (4a)rand (4b), exanples of the alkyl group include a nethyl
group, an gthyl group, a 20 propyl group, an isopropyl group, an

n- but yl grq§g, a pentyl group, a hexyl group, an octyl group and the
i ke, an e;_ﬂHIes of the al koxy group include a nmethoxy group, an

et hoxy gr | @ propoxy group, a butoxy group, a hexyloxy group, an
octyloxyﬁgﬂoup and the |ike. Exanples of the 25 cyclic hydrocarbon
group incligde a cycl opentyl group, a

[Formula 4b}

Ry
I+

b
4

Ra

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




cycl ohexyl group, an adamantyl group, a bicycl ohexyl group, a phenyl
group, a naphthyl group, a fluorenyl group, a biphenyl group and the
| i ke. 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 conpound represented by the following formula (9): [Formula 5] 9 F2
H2 9NN I- 0S0O0OH(RG)N 6 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 may have
at | east one hydrogen atom substituted by an ether group, an ester 15

group, @& %%H@E!iﬂl gr-ouUB, ah ARBhRAINtG I0UProd N br b€ BheHRxyR €¥a08,

group, a hydroxy group, a carboxyl "‘group or an al dehyde group or

repr esept SplRe e IfkﬁQﬁ@ﬁ|kM| 95 WP RViIGub t 024 eanbpanat o 1ﬁ§ a

represents an al kyl group having 1 to 10 carbon atoms, an a koxy

group hgypRgniit @rdQ@pcandoph20Lateons, or a heteroatonrselected from
N, S, Fand 0; mis an integer fromO to 2; and Mis lithium (Li),

sodi um (Na) Dife pod@ssi Ugeddat [iFpr nden®] AfF +fdrn2dwherein A4ni sban

organic counterion; and Zis OS2CF3, C (G F9) 3, F, d, Br, |, BF4,

A9F® or pPPBuced 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



The salt of fornmula (5) can be produced by a reaction between an

al cohol conmpound represented by the following 5 formula (7) and an
acyl conpound represented by the following fornula (8): [Formula 7] 9
12 MF-0-S-C CH2OH 10wherein Mis Li, Na or K; [Formula 8 0 X -
(Ro)ri Al- Cl 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 group, a carbonyl group,
an acetal group, a nitrile group, a cyano group, a hydroxyl group, a

oo BOCTbSBIEUR, SRR TS EUBY T ERLBSEILICE ey

perfluoroa? gr oup éVing ato

al kyl grodp-havipg d;topl0 ¢arpe @ ap-al koxy group having 1 to
10 carboﬁ g?@%é, 8r a'hetéroétongsg%egf%a fr%n1N, S, Fand 0; and m

Is an integefrd rom e b@ Zosdmine #roBoh sMaWthRla figf Ml @64 16aN
be produced by

between an alcohol compound represented by the following

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

following formula (8):

[Formula 7]

OF
1t 2
M'P-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



a reduction reaction of an ester conpound represented by the
following formula (6): [Formula 6] 9 F29 M+ - 8 wherein Rl

i shydrogen, nethyl ,trifluoromethyl, trichloronethyl, tribrononethyl or
triiodomethyl; and Mis Li, Na or K Manwhile, the acid generating
agent of fornula (2) can 10 be produced by a reaction between a salt
represented by the followng forrmula (10) and a conpound represented
by the followng formula (9): [Fornula 10] 0 F2H2 O

M- 04- C-C-0-g-PO fv- X wherein X represents an unsubstituted or
substituted al kyl group having 1 to 20 carbon atons and sel ected from

al kyl, hatoghkyl o@nfe Ayl s ubf oyl o s WY COABYuRNAV B Bleb €382 by the

following formula {(6):

{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]

0 P2t @
M-f-O—E—C—C—O~ﬁ—{R§an
G Q

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




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
hydr oxyl 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 atonms, an al koxy group having 1 to
10 carbon 25 atons, or a heteroatomselected fromN, S, F and O; mis
an integer fromO to 2; and Mis Li, Na or K, [Fornula 911 + Z-
wherein A+ is an organic counterion; and Z is OSQ2CF2, 50SQ2C4F9,
0S02C8F47, N (CF2) 2, N (C2FS) 2, N (C4F9) 2, C (CF3) 3, C (C2F5) 3r

C (C4F%5F%QF§3FQkT Brvol o,BEAg @?@@ o; PRA o g, In the fornula (1)

or for conprise a salt having at | east one cation
selectqu&&@qbtgg group consisting of cations of the follow ng
formul as (3a) an

AN+ 2T
wherein A+ is an organic counterion; and Z is 0S0.CF3,
5  080:C4Fq, 0802CsF17, N(CF3z}a, N(CiFs)z, N(CqFg)z, C(CF3)3, C(C2Fs)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




10 (3b), and as for the fornula (3a) and fornula (3b), preferably one
or nore species selected fromthe following fornulas (3-i) to
(3-xxii) can be used. 15 20 25 As for the fornula (4a)
and formula (4b), preferably 15 one or nore species selected fromthe
following formulas (41) to (4-xiii) can be used. 20 )-F 10
4-viid4N4-v i As the nmethod for producing a salt of the
formula (1), there may be nentioned a nethod including m xing
di chl oronet hane, chloroform dichloroethane or the like with 15 water
at a tenperature of 0 to 100C, adding a conmpound of the forrula (5)
and a conpound of the fornulaﬁ,g) thereto, and allow ng thg/nixture
to react. Q% he anmount of#uge of the cogf?ﬁnd of fornutg:BS) can
be about 1 nol o2 nmles b on 1 nol e a&f. tthe conpoundkgf~ 20

is solfdh the salt

t

forml a (2?72%1 the obtaigied, salt of for a [1) \

can be recouerep by a sol\difitation metho ng a m Xxtupeiof a good

sol vent and a r sol vent, if the salt 4s-0ily, the sFﬁb]can be
Y o Ql

&
-

recovered by extmplaction or caencgntration.

b,

i 3-i 3w

5 0 0 O

-~

5 3

10

15 @}5 + if;\>—

F Cl
J-ix Jex 3w 3 xii
2 _‘:f""‘\.,‘ -
| [
., -~ o )
20 7 ﬁTJ GH; —, FJ
5 4 @—S+ HoG =6 + g+
5o o to &
i ‘”@rJ\ﬁf Lﬁl e L
)
O'f -\O 7<
o Aexvi
95 A-xiif 3y s
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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 nole of the conpound of formula (8), and usiRg

N, Ndi et hyl am nopyri di ne as a catal yst in an anount oflp 1to 0.5

nol es bas 1 nole of the nlxtu . I'n the nmethod fi Produ0|ng t he
al cohol of rnula 15 an est onpound such as ra repr esent ed
by formula ( lved in a 56$Vent nlxture gty etlr ahydrofuran
and an aIcohoI uch as met hanol , g} oI rfd sodi um

set-ution in an

i ce bath. 20When dr opw se add nﬁrs conpl et ed, thd m xture is
stirred in an oil~ h at 60C for about 4 hours, and n the
reaction mxture is quenched with dlstllled water to renove the

sol vent. The r&adition nixture fromhHi ch the sol vent Wa¥ been renoved
is dissolved again in distilled 25

wat er, andt heni saci di fi edusi ngconcentration hydrochloric acid to
obtaln a pHvalue of 5 to 6. The m xture is concentrated agai n,

and t hen net hanol |s-added to make a slurry, which tﬁ@m filtered.

The filtrate is was usi ng hexane, a d t hen concéEZ%aﬁbd again. 5

The resultant is s b ted to crystalllz usin eﬂQ et her,
drled t hnfﬁ éi ohol such stﬁhat

bor ohydri de (Na :§ is slowy ad pmnse to the
t

and then filtered

repl esented\ﬁLjﬁﬁ%ﬁ,rnula (7 \jzxwf l
b 8,

= ~H
.y o

— -
I i 3% 33

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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The chem cally anplified resist conposition containing the acid
generating agent of the present invention can 10 contain the acid
generating agent in an anount of 1 to 20 parts by wei ght based on 100
parts by weight of polynmer, and the type of the polynmer is not
limted. If the anbunt is less than 1 part by weight, an
appropriate pattern as a result of chemcal anplification 15 cannot
be obtained, and if the anpbunt exceeds 20 parts by wei ght, excessive
generation of acid causes severe pattern |loss, and thus a desired
pattern cannot be obtai ned. Herei nafter, Exanples and
Conpar ati ve Exanples of the invention will be descri bed. Fbmeverﬁygge
t

follow ng 20 npl es e ner- preferred exanpl es of the inve

and the presq&iﬁ}q T _aedoa% be/T i &_q“ﬁ éﬁ““E
foll owi ng Exangles thesr anp\ 4& oduct i on of
di phenyl net hyl phenyl - (3 3- dlnethylbutyrlc CH,

25aci d- 2, 2- di f| uofo- 2- sul f oet hyl edtier) sul f oni um sal't <1>

Synthesrs of 1, 1-difluoro-2-hydroxyethanesulfonic acid sodiumsalt
In an ice bath 83 g of difluorosul foacetic acid ethyl ester sodium

salt5 was di s 0 m of th 121_mf E, .a 4 g
of sodrunﬁﬁb hy dék(&hBH@ SE§P6ij§Fa seigzigﬂ

conpl eting the dropwi s€ addition, 'th ce ba S reno an
tenperature of thegyn xture was el evgied to 60C, at which t

the m xture was stirred for about 4 hours. 10After the rea Fron
reaction m xture was quenched with distilled water, and then the

sol vent was repoyed. crude r tion ture was ssol v,

di ssol ved wat @arfd_%&e/iesul t *ared @B@ﬁ}te@
hydrochl oric aekd to arn a pHw=l ue o 5 to 6. r co trating
15 the m xture, nethanol was added, and the slurry was filtered to
rertdve inorganic salts. The f||trategmas washed two ti me&s'iini t h
hexane, the nethanol” | ayer was concentrated again, and the resultant
was subjected to crystallization fromdiethyl ether. The white solid

obt ai ned aftf% E étE%EEOB 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



20 was dried in vacuum and the structure was confirmed by 1HNVR The
obt ai ned spectrumis shown in Fig. 1. After the filtration and
drying, 68.5 g (yield 959% of 1,1-difluoro-2- hydroxyethanesul fonic
acid sodiumsalt was obtained. 25 1H NWR (020): -(ppm 4.18 (t,

21-1) 5 <2> Synt hesis of 3,3-dinethylbutyric

acid-2, 2-di fl uoro2-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

triet hye%m@er\gf@ )S| EE"‘ Y, adgled, dy opwl se.at O a&%}j then 15 grof AP

was ad e reaction tenperature evated to anblent
tenper at g, 1 AN it Re vH 1€ Was Sitdd T8 dnf Ao 2 hQur@. After
conpl etion of t e reaction, the reaction mxture was mashed tw ce

with 30 m ah dissthl | pdrwaker i n3bdytilgn thecsebyent tvas sempyed. Jhe
resultant was nmade into a slurry with et hyl ether, and then filtered.

After therbild rationand0 the fiddar eakerwas waghedouging distilded
wat er and et hyl ether, and then dried in vacuum The structure of the

productdiywmssloanf | 6.Aedz by ebldkiNNVR,  aBdveRus Su&2 @ s(64i8Wotdmethane,

3,3-dinethylbutyric acid 2, 2-difluoro-2-sul foethyl ester sodiumsalt

r epr esetitled- dfiprinhe fddldhdwirog t$tanect unalketbaimulide, 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 is 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



25 was obt ai ned. NaO--71'C'7 OHC o F2C -CG-C1 H2 00 EN

--.JNaO' 11-..0C DCEO |-2H2

10

15

20

25

hydrochloric acid to obtain a pH value of 5 to 6.
The mixture is concentrated again, and then methanol is

added to make a slurry, which is then filtered. The

filtrate is washed using hexane, and then concentrated again.

The resultant is subjected to crystallization using diethyl
ether, 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
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
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
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

<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

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

20




5 were dissolved in 100 m of dichloronmethane and 100 ml 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
removed, and the residue was washed using di chl oronet hane, which is a
good solvent, and hexane, which is a poor solvent. The sol vent was
renoved, and the residue was dried under reduced pressure, to obtain
12.02 g (yield 1599. 5% of di phenyl net hyl phenyl - (3, 3-di net hyl butyric

acid 2, 2-diflyor 059%;%%’@ hy - eﬁ@@ﬁﬂJ&%W&m fet%ta lé%h‘iff%n‘.‘ﬁ’@s

confirmed by 'H N [ Synt hesi s ‘Exanpl e Production o
di phenyLpethyhghenyls (hept anoi c acid 2, 2- dlfluoro 2- sul f oet hyl
ester) sodium salt <1> Production of hept anoi ¢ aci d

2,2-difluororz-ab sukfeathyl sesterosodiumsabtulfoaceldfcgadlid ethyl
hydr oxynmet hyl di f | uor onet hanesul fonat e sodi um salt produced in <1> of
[ Synt heskseExamplianl]sand 8a87 dd sefolhept anoyl 6chir icle metgadbssahyved
in 150 mM of dichloroethane, and the m xture was stirred at amnbi ent
10 teenpérat urecd1T86, mMaraf tAi et hyFarmaws uvashstow gr adkledNdBEpW sasat
0C, and then 0.5 g of DVAP was added. The reaction tenperature was

el evat edlbelanbiededt edpepat.aee, andfitke nmcxtpletwas stier edrbpwile
hour s. After conpletion of the reaction, the reaction

m xt ur eadgipasnexthactied watn mﬁﬁylre@MV@ﬁu,dear(dvri)he ahgmpheatvhe 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 inorganic 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,l-difluoro-2-

hydroxyethanesulfonic acid sodium salt was obtained.

25
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sol vent was renoved. 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
vacuum The structure of the 20 product was confirmed by 1H NMR, and
thus 6.84 g (yield 46.3% of heptanoic acid 2, 2-difluoro-2-sulfoethyl
ester sodiumsalt having the follow ng structural formula was

obt ai ned. 25 <2> Production of
di phenyl net hyl phenyl (heptanoic acid 5 2, 2-difl uoro-2-sul foet hyl
ester) sodium salt 3 g of heptanoic acid

2,2-dif|u0r@r_%ﬁﬁéf Ayl _ ogium sabt, produced in <1> and 3. 32
g of diphenyﬁﬁet ylgﬁg%ylsgﬁkgziﬁh?§ri fuor%nethanesulfonate sal t
were dissolved in 30 m of dichloronethane and 30 M of 10 water, and
a bilayer rgacti on was perfgrned with vigorous stirring for 3 hours.

After the §§j[ﬁL$@, t he oPﬁ I ¢ | ayer wag sanpled to confirmthe
progr es&#@f; the P¥act i o py, J9F- NVR. ks heoHeacttiMePhhas conpl et ed,
the organic | dyers were cohbined, 15 the s@ vent was renoved, and the
resi due was washed using dichl oronet hane, which is a good sol vent,
and shexane, which is a poor solvent. The sol vent was renoved, and the
resi due was dried under reduced pressure, to obtain 4.59 g (yield

84. 7% of diqtenglymehbyl phetyl?,Cheptenaiydbaciydiz, 2cdidd2ydr-ak f2@cro-
2-sul foethyl -ester)sul foniumsalt. The structure was confirned by 1

H NVR Z2-~sulfeoethyl ester sodium salt

In an ice bath, i0 g of 1,l-difluoro-2-~

hydroxyethanesulilfonic acid sodium salt produced above and
10 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
15 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,

20 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

25 was obtained.
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0 NaQ ThYH2) 3CH3 ++ OSOCCF3 MODO O F, 25 CH 3 [ Synt hesi s Exanpl e
3) Di phenyl net hyl phenyl - ( 2- et hoxycar bony1-1, 1-

di fl uor oet hanesul foni c acid) sodium salt

<1>Pr oduct i onof 2- et hoxycar bony1-1, 1- 5 di f| uor oet hanesul foni ¢ aci d
sodi um salt 8g(yiel d57. 699 of 2- et hoxycar bonyl1-1, 1-

di f I uor oet hanesul foni ¢ aci d sodi um salt was obtained in the sane
manner as in <2> of [Synthesis Exanple 1], except that 5.89 g of

et hyl chlorof ormate was used instead of t-

u 0 Etsi Eﬁ Y J

[m) -
NaO’g“{EAOH + -—i i ,.:aw_,\,,mo,ll.ﬁ e,
F2 Hs DCE 0 F,

<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,
-f% [
¢ LTJ [;J 0 0

Nao’fls"’cﬁaji‘ MJ\ Q——S+ OB0CF; ———— & ﬁ»f Oﬂ%t% L‘}Jx,
F: 2

O F MC M0 = -5 E, G

20 [/ x e a H
:“\\T,J R l
CH; CHs
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10 butyl acetyl chloride as the reactant with al cohol.The structure of
t he product was confirnmed by 114-NVR

15<2>Di phenyl net hyl phenyl - (2- et hoxycar bonyl-1, 1-

di f | uor oet hanesul foni ¢ acid) sodi um salt

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 bonyl-1, 1-di fl uor oet hanesul fonic acid sodiumsalt produced

in <1> abov Snused, i %@Q% of
tbutylacetyﬁb yneth?]dﬁ?%h roéuﬂfonate sodiumsalt in the reaction

W tht he di phopluTety| pheaybuhy oRkum By it yerarmihanesul §ongy e
. S - .

difluoro—-2-sulfoethyl ester) sodium salt

<1> Production of  heptanocic acid 2,2-difluoro-2-
5 sulfoethyl ester sodium salt

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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NaO4Et ---0)LOCH 2CH 3 +CSt.0sO ,2CF 3 0 F.,-/ 5 CH3 00 OCH -2CH a 0
F, [Synthesis Exanple 4] Production of

di phenyl net hyl phenyl - (i sobutyric acid 2, 2-difluoro-2-sul foethyl

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 nmanner 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 tQF product was confirmed by 1HNVR

I Etah
#3. ] 3 % ’lL
MaG“i ¢ OH ¥ Cl—C- e W i
0 K, I—C=CH;{CHz)4CHg e MaO"d % O CHy(CHy)a Oy

<Z> Production of diphenylmethylphenyl{heptanoic acid
5 2,2-difluoro-2~sulfoethyl ester) sodium salt

3 g of heptanoic acid 2,2~difluoro-2-sulfoethyl ester
sodilum salt produced in <l> 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.

'n '_ii\ E‘) L"
Ne0 "8 L0 CHICH,  + C‘}-w 0SOLFy ——— _ ..}; Ao HaacH,
z =/ | MC: o0 A
g < j;
25 CH; CHy
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<2> Di phenyl net hyl phenyl - (i sobutyric acid 2, 2-difl uoro2-sulfoet hyl
ester) sodium salt 5.62 g (98% of

di phenyl net hyl phenyl (i sobutyric acid 252, 2-di fl uor o- 2- sul f oet hyl
ester) sodiumsalt as shown below was obtained in the same nanner as
in <3> of [Synthesis Exanple 1], except that 4 g of the isobutyric
acid 2,2- difluoro-2-sulfoethyl ester sodiumsalt produced in <1> of
Synt hesis Exanple 4 Was used instead of t- 5

but yl acetyl oxynet hyli fl uorosul fonate sodiumsalt in the

reacti onw t ht hedi phenyl net hyl phenyl sul f oni um

trifluoronet hapgsylfopnate,5alt. Ihe structure of the product was
confirnmed byPlg-l-NNR. a?@&ntagsis Exanpl e 5] 155.72 g of the

3, 3-di et hyl pubysh ¢1.a6tHy PpRe @l {1 UPLorRoxycarbonyl-1, 1-

difluorcethanesulfonic acid) sodium salt

<1> Production of 2-ethoxycarbonyl-1,1-

5 difluoroethanesulfonic acid sodium salt
g G {(vield 57.6%) of 2-ethoxycaribonyl-1,1-
difluorcethanesulfonic acid sodium salt was obtained 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
S 3 ﬂ
Ma0 ¢ oM +  Cl—£—0CH,CH, Na0 i ™™0" " OCHCH,
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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sul foethyl ester sodiumsalt produced in <2> of Synthesis Exanple 1,
and 10 g of diphenyl -tbutoxycarbonyl met hoxyphenyl sul f oni um
trifluoronethanesul fonate salt were dissolved in 100 m of 20

di chl oronet hane and 100 m of water, and a bil ayer reaction 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
| ayers were conbi ned, 25 the solvent was renoved, and the residue was
washed using dichl oronethane, which is a good sol vent, and hexane,
whi ch i r I ; I s renoved, and the residue was
dri ed uﬁégﬁgggdﬁégdggﬁﬁééﬂ?‘g,ﬁ?ol‘ﬁﬁﬁ““ﬁyﬁ 11.4 g (yield 94.8% of

di phenyl -t - but oxycar bonyl net hgxypheny1- 3, 3- 5 di met hyl butyric acid

2, 2-di fl uogo- 2- syl f oet hyl esgé? sodium salt. The[stjucture was
confirnmed %ﬁ;leNR. [ Synt e‘y“ Exanpl e 6] #220g of @ he

3, 3- di m¥thgtbuPyr Pe'-8oi d 2, i f barorrg- 2-———&ul-fge_t1 *r@étte-rwosJ b sal t
produced in 2> of SynthesF Ei? Exanpl e"9MPand=1Q.4g. of F- T

di phenyl f |l uor ophenyl sul foni u wrifluoronethanesulip ate salt were

di ssol ved in 100 m of dichloffonret hane and 100 ml bf water, and a

bi | ayer reaction was performet'aith vigorous stirrq%g for 3 hours.
After the stirring, the organic |ayer was sanpled to 20 confirmthe
progress of the reaction by 19F-NVR Wen the reaction was conpl eted,
t he organi c [ayertseswer &:conbianed, the sol vent was renoved, and the
resi due was washed using dichl oronmethane, which is a good sol vent,
and hexane, Wi pedr sl veeny lamien gbpiveny 1 wass vanied; aadithe
residue 25 was_dried under reduced pressure, to obtain 13.1 g (yield
94. 8% 6f “dfpRERYTPTto? bpfedyy 3, sstat et Wy bt y¥d £t aci d 2, 2-

difluoro-2-sulfoethgl ester sodiumsalt. The structure was confirned
bylfH-NNR. <l>  Prdduction of l1scobutyric acid 2,2-diflucro-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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[ Resin Synthesis Exanple 11!
103-Bi cycl o[ 2. 2. 1] hept - 5- en- 2-y1- 3- hydr oxypr opi oni cacid t-butyl ester
(hereinafter, abbreviated to BHP), 1- nethyl adamantane acryl ate and
y-butyrol actone nethyl acryl ate were added in a nolar 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 65C for 16 hours using
1, 4-di oxane as a polynerization solvent in an anount of three-fold
the total nass of the reaction nononers, and using
azobi si sobutyronitrile as an initiator in a proportion of 4% by nole
based opatheyi0fialedhar am@uURL @Rl hde,dPnaRers, 28AFteF URSnthesis
reaction, the reaction solution was subjected to precipitation with
n- hexangxaapdet he 1 eégbte'ggg pieci pi tat @ fwashdr iiedpui yvaeuuma i@ ehtai n
a resin as shown bel ow. a result, a copolyner having a wei ght
a\qerag&lﬂbl@@ﬂbaﬁ—mkghbtﬁﬁrlalé@lﬂer&é?&ﬂiulhﬁss@btaiplﬁeducéa in -41> o
r-
Synthesis Example 4 was used instead of t-

5 butylacetyloxymethylifluorosulfonate sodium salt in  the
reaction with the diphenylmethylphenylisulfoniunm
triflucoromethanesulfonate salt. The structure of the
product was confirmed by *H-NMR.

o)
I ) /u_w % 0

o MG H-0 A6
) g
v

C

=t

[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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5 <Preparation of resist, Exanples 1 to 3 and Conparative
Exanmpl e 1> [Exanpl e 1] 10Preparation of resist 100 parts by

wei ght of the resin obtained in Resin Synthesis Exanple 1, 4 parts by
wei ght of the di phenyl 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 nmenbrane filter having a

pore S'é?cﬁio?oﬁe@h&ﬁegowibgﬁ i@ re%dﬁd %fgﬁ@arggd hexand "ewhich

obt ai ned resi st solution was coated ‘on a substrate usi ng a Spl nner,

and dried at,d40C50680, se@ﬁ@dgoyeeﬁeraaé Ebh@b@@V'BﬁdatEQ'QggﬁéﬁeOf
0.20 p.m The forned filmwas exposed using an ArF excimer |aser

st epperwibensiapeninidss 28Quddy, paadstiken was subhestad Yo feayielg
treatnent at 110C for 90 seconds. Subsequently, the filmwas

devel oped. skt h a 2,188 w %ipaeequs tsphibkoraebohgtnamebhybAsAPNL-BIE-
hydroxi de for 40 seconds, washed and dried to forma resist pattern.
The 5develimpabylbityytisé ngecad &@gliealls 1solrut-i2e13 udff ci thatlr ameidry | agdbanum
hydr oxi de, and t he adhesi veness of the forned resist pattern to a
subst r as @l wer eTlyo osk ranich tdhevaesout i mredvdsy CHO8MEM whil e the
sensitivity was 13 mJ/cn®. Fromthe results of Exanples, in the

case of Iine edge roughness (tﬁ%?, the pattern roug?wess was observed
for
wiih OHeod
R0 Q—b + 050 @CF 3 M\_,.IH O O u M
o] .
1.0 [ ) .
=N

o\kaO,Li o. A,

O

[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
15 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
20 confirm the progress of the reaction by PF-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

25 was dried under reduced pressure, to obtain 13.1 g (yield
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10 0.10-m i ne-and-space (L/S) patterns formed after devel opnent, and
the inprovement in terns of LEE was scored from1l to 5, as conpared
with the pattern obtained in Conparative Exanple which was graded as
1 (a larger nunber corresponds to better LER). 15In the case of
sensitivity, the amobunt of exposure to forma 0.10-mm | i ne-and-space
(L/'S) pattern at a line width of 1:1 was taken as the optinum anount
of exposure, and this optinmm anount of exposure was taken as
sensitivity. The m ni num pattern di nension obtained with the optinum
amount 20 of exposure was taken as resolution. [Exanmples 1 to 3] PAG
obt ai ned,i g Sypt-hesj r_3, l. i ed..| esi_n
Synt hest & Bl o P and e R ud vere Y 2o e T 800

parts by;yeight-ofspropytepe gkyeol s2aitRt hwiet hefnhacet ategyand,bhen
the solution was filtered "~ prepare a resist conposition as indicated

in Tabl godr{ phoyigeddhair the unit is parts by weight). The resist
conposition was used to forma positive type resist pattern 5 in the
same nmanner as in Exanple 1, and then various eval uations were
performed therewith. The resulﬁi; f evaluation are %zéfented in Table

1. [5Table l]g, Resiw\ ; = o 0 N
Bal "HC%“ & g , s . 7N + a-g . Fou,
o E, <:_>—f O30 5CF Horo <;>;i(0 &;‘E:‘*o A
g L\TH
F F

[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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(100 partsby wei ght *PAC (parts by weight) *Base (parts by weight)
Sensitivity (mJ/cnR) Resolution (nm LER Exanple 1 Resin Synthesis
Exanple 1 4.0 0.5 13

10

15

26

25

—

- N \\mnlu-—-m«\\ Sams
bty

<Preparation of resist, Examples 1 to 3 and Comparative
Example 1>

[{Example 1]

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
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.
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:

0.78), and then was subjected to heat treatment at 110°C for
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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

n

i0

15

20

25

90 seconds. Subsequently, the film was developed with a
2.38 wt% aqueocus solution of tetramethylammonium hydroxide
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
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
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).

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
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

methyl ether acetate, and then the solution was filtered
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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

through a membrane filter having a pore size of 0.2 um, to
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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Exanpl e 3: Di phenyl net hyl phenyl - ( 2- et hoxycar honyl -1, 1-
di fl uor oet hanesul foni ¢ acid)sodiumsalt of Synthesis 10 Exanple 3
Conparative Exanple 1. Triphenylsulfoniumtriflate WHAT IS CLAI MED

| S: 1. An acid generating agent represented by the foll ow ng
formula (1): [Formula 1] CRO F2 H2 12u A+ - 0 -S-C-C- 0 -U -
(Re) mx I1 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 heteroatom
sel ect ed fromTiae edeAGNpsesulifurTa8)e dnd oxygen (0); mis an
integer fromO to 2; and A+ is an organic counterion. 2. The
aci d gener atfi¥®Pagent ldaccoPdihgnydreltaivdphenwher 8i A~Asmpshal bleastc
one cation Sﬁ%ﬁéifd fromthe group consisting of cations represented

by the 0H9 ouf g ToF Hifl 6~ 325 AhEPSBAY | Fob i) 3ajuifoniun  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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R2 -S1 R3 Act'" R5 R4 [Formula 3b] wherein in the fornmulas 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 independently represent a hydrogen atom an al kyl group,
a cycl oal kyl group, a halogen atom an al koxy group, an aryl group, a
t hi ophBRdXyIgr 6P IMBLt hEoal koxy group or an al koxycar bonyl nmet hoxy
group. 3.The acid generating agent according to claim1l1, wherein A+
is at |least one cation selected fromthe group consisting of cations

represented by the follow ng fornmulas 4a and 4b:tIFornuIa 4%J _
[ For mul a 4brl' 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]

35



R4 wherein in the formulas (4a) and (4b), R1L and R4 each

i ndependently represent an al kyl group, a cycloal kyl group, an allyl
group, a perfluoroal kyl group, a benzyl group O an aryl group; and
R2 and R3 each independently represent a hydrogen atom an al kyl
group, a cycloal 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. 4. The acid generating agent according to
claim1l1, wherein the anion noiety of the acid generating agent is at
| east one sg}ected from groups represented by the follow ng fornul as
(1-1) tOR%lShll) and (1-vi) to (2-viii): OH2 F2 0 OH2H2 9 "IL -C
0C 0 -0-Cc-?-0 - F2 8lc 11 F20 1-th

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]

36



H2 F2 0 1- vi /HIgF20J H2 " U 1- viil- viii d9H2 "2 C UFOO

H2 0 -

Ry
| +
W)
SIXX
Rz
Ra

wherein in the formulas (4a) and (4b), R; and Ry 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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OF2 8 OH2 0 \HCP-C-C1-0- UF2 U 2-ii 5.A nmethod for preparing an
acid generating agent represented by the followng fornula (1),
wherein the acid generating agent is produced by a reaction between
a salt represented by the following formula (5) and a conpound
represented by the following formula (9): [Formula 11 9 F2H2 9
A+- 0- S- G - C=0- C—(RCan wherein X represents an unsubstltuted or

substltuted al oy haV|ng 1t ZGbcalbon at ons, and seH&ct&d from
al kyl an 0 -R6 rep ? Sabkyl gr ﬂﬁﬁ}&n 0-10
carbon atons, an aI @Yy group haV|ng 1 t$°10 carbon' atons

heteroaton1se|bbted fromnitrogen (N} sulfur (S) and oxygéﬁ (0); m
is an integer fromO to 2; and A+ is an organic counterion; [Fornula
51

Gt 9
g =g-Ceg-i-p .
F20
1- i
T 0 0
vy HZ 11
-4%}O’H“O’C c-5-0 —gag-Chg-Sug
5 20 20
1= wii 1- i
cQ H, O 0 nH, 9 0O g, O
Ol Biupg-Cog- 5eg S NP APt 8 5-Cip A
A —y \.CF- -
“ir 2 b F2 4 I Fz O ©

o i 2-iii

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

g, Z nun 2 : .'-"_“ﬂ___'-'S‘- -'-'C‘- -'S‘
-C,ﬁ-.OJ-C-LE##*O_ O —\-hC_-(I_Il-D-FC-\-E—FE%'\-D_ Br [Ij ] E & o-
My 20 Hy () 20 2

2
v 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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OF2HOMOIIO 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 eroat om sel ected fromN, S and O; mis an integer fromO to 2; and

Mis lb&gﬁggh(g'kal%OQe é@&%}ﬁf t@ﬁ?' &%%ﬁ%cﬁégHuﬁag]5ﬁ aﬂé a

wherein A+ I's an organi ¢ counterio and
OS2 CAEIRS02RGFIZ LB LCF2, MQ@%WMF%%%%: (5F3) 3. C (C2oFS)
3t C(C4F9) 3, F, C?, Br, I, 8%4, AsF6 or PFG. . The nethod for
prepar i pgrkhhiezacid generating agent according to claimb5, wherein the
salt of fornula (5) is produced by a reaction between an al cohol
conmpound re §agteg by the followng formula (7) and an acyl
conpound - sénPed—hinhée following formula (8): [Fornula 7] 9 F2

O

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—xX

0

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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mt- 0- S- c- cH20H wherein Mis Li, Na or K, [Formula 8] 0 X -(R6)mA _Cl

wher ei

n 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

at ons,

selected fromN.; S and O; and Hl%é"nf‘é‘ InLeger i bhom 0,4 0725 ¢ OSOQ(E].]}',

The nmethod for preparing the aci

an al koxy group having 1 to 10 carbon atons, or a heteroatom

generating agent according to clai'm

6, whepspir fhye akeohgh, compewng, ofy f@rﬁgvi,a tﬁ?équg%Pr@‘E‘@Pﬁ%,bBC @E5) 5,
n e I ng

reduction reaction of an ester comnpou

f or nul

represented by t fol I'owm

a(C5s) 5| Fermoba 6, OTF B8r2 & Mircek;OR 8

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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wher ei nRI i shydrogen, methyl ,trifluoronmethyl, trichloronethyl,

tribrononethyl or triiodomethyl; 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 claima8, wherein the acid

gener at# g ags { tained in an anount of 1 to 20 parts by wei ght
based on 100 parts rﬁggkﬁéﬂt of the copol yner. 10. A conmpound

repr esentgd, by, the following formula (7): [Fornula 7] IR F2 M +.
0-s-c-cH2o0H wherein Mis Li, Na or K ABSTRACT ACI D GENERATI NG AGENT
FOR CHENICALQYFA LI FI ED RESI ST COVPCOSI TI ONS There is
provi déd tfa®W-&ctd-geRer ati ng agent represented by the fol |l owi ng
formula (1) & (2), which is included in 5 chemically anplified
resi st conpositions: [Fornula 1] F2 H2 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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A+-0--C6 [Formula 2] F2 H2 A+ - 01-C-C01-0,28ymX O

When conpared to those photo-acid generating agents based on an ani on
having a bul ky alicyclic ring, and those photo-acid generating agents
having rel ati ve short chains 15 and havi ng hydrophobi c
characteristics, such as the existing trifluoronethanesul fonate or
nonaf | uor obut anesul fonate type agents, the acid generating agent
according to the present invention has internedi ate physical
properties in terns of diffusi ofBSTEBAE or dispersibility, and thus is
advant ageous 20 in controlling the diffusion rate and the degree of

di sper sixenp UIRRRATERE | AERY FORS bR OM I ARBAR TES SR 1 eBvpdRrOHE 3

There is provided an acid generating agent represented
by the following formula (1) or (2), which is included in
5 chemically amplified resist compositions:

{Formula 1]

Opn O
A+-0-8-c"c20-E— rgm—x

{Formula 2]
A+-0 -g —Ez—gz—o—%—ma)mmx
0 0
When compared to those photo-acid generating agents
based on an anion having a bulky alicyclic ring, and those
photo-acid generating agents having relative short chains
50 and having hydrophobic characteristics, such as the existing
trifluoromethanesulfonate or nonafluorobutanesulfonate type
agents, the acid generating agent according to the present
invention has intermediate physical properties in terms of
diffusion rate or dispersibility, and thus is advantageous
20 in controlling the diffusion rate and the degree of

dispersion upon realizing resists with high resolution.

Figure 3
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