
POLYMER FOR RESIST AND RESIST COMPOSITION MANUFACTURED
USING  THE SAME CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of Korean Patent
Application No. 10-2008- 0096224, filed on September
30, 2008 in the Korean Intellectual Property Office,
the  entire disclosure of which is incorporated herein
by reference. BACKGROUND OF THE INVENTION  1. Field of
the Invention The present invention relates to a
polymer for resist and a resist composition
manufactured by using the same, and particularly, to a
new polymer used in  manufacturing a resist suitable
for microfabrication performed using a far-infrared
such as KrF excimer laser, ArF excimer laser, and the
like, and various radiations such  as an X-ray of
synchrotron radiation and charged particle beam of
electron beam (e- beam), and a resist composition
containing the same. 2. Description of Related Art
Recently, with a trend of high integration of a
semiconductor device, demands  for an ultra fine
pattern of 0.10  or less in manufacturing an
ultra-large scale  integrated circuit (ULSI) are
increased, and accordingly a study for lithography
using a  far-ultraviolet, KrF excimer laser, ArF
excimer laser, an extreme ultra violet (EUV),  and an
electron beam is gaining attention because they have a
shorter exposure  wavelength in comparison to a
conventional g-ray or i-ray. Particularly, a light
source  gaining most attention in a next generation
lithography requiring a pattern of 0.10  or  less may
be the ArF excimer laser and EUV layer. 



1 The above-mentioned resist composition may include a
polymer having an  acid-labile functional group, an
acid generator for generating an acid by irradiation,
and a solvent, and further include various additives
as necessary. The polymer used  as a main material of
the resist is required to minimize light absorption of
the exposure  wavelength. A conventional chemically
amplified resist used in the ArF excimer  laser may
generally use an acrylic polymer as the main
materials, however, may  disadvantageously exhibit
relatively low dry plasma etching resistance due to a
large  amount of oxygen atoms within the polymer. In a
case of having relatively low  etching resistance, a
thickness of a resist pattern is required to be
increased. However,  stability of the resist pattern
may be deteriorated when the thickness of the resist
pattern is increased. SUMMARY OF THE INVENTION An
aspect of the present invention provides a polymer for
a chemically  amplified resist that may be excellent
in etching resistance and in solubility with  respect
to a resist solvent. An aspect of the present
invention provides a composition for a chemically
amplified resist that may be manufactured using the
polymer, and form a resist pattern  excellent in
transparency, sensitivity, resolution, and developing
property. According to an aspect of the present
invention, there is provided a polymer for  a
chemically amplified resist represented as [Chemical
formula 1] 2 II I fy'r' f r 



o a o 0  R1 R2 R3 R4 wherein, X represents vinyl ether
derivatives or olefin derivatives, at least one  of
R1, R2, R3, and R4 is an alkyl group with 1 to 30
carbon atoms containing at least one  functional group
of a hydrogen atom, an ether group, an ester group, a
carbonyl group,  an acetal group, an epoxy group, a
nitryl group (-CN), and an aldehyde group, 1, in, n, o
and p respectively represent repeating units, 1
represents a real number of 0.05 to 0.5, m  and n
respectively represent real numbers of 0.1 to 0.7, o
and p respectively represent  real numbers of 0 to
0.7, and a sum of 1, m, n, o and p is 1. According to
an aspect of the present invention, there is provided
a  composition for a chemically amplified resist
comprising: 100 parts by weight of a polymer
represented as  [Chemical formula 1] rr  rl.4%~Lx
L1~i\.' l.Lrv L Lll`~ 1 LV~}4` 4~'LL\.' ll\\ II 111 ''
111 II yyNN` 0 Q V V Ri R2 R3 R4  0.5 to 15 parts by
weight of an acid generator; 0.01 to 5 parts by weight
of a basic additive; and  500 to 3000 parts by weight
of a solvent, wherein, X represents vinyl ether
derivatives or olefin derivatives, at least one  



of R1, R2, R3, and R4 is an alkyl group with 1 to 30
carbon atoms containing at least one  functional group
of a hydrogen atom, an ether group, an ester group, a
carbonyl group,  3 an acetal group, an epoxy group, a
nitryl group (-CN), and an aldehyde group, 1, m, n, o
and p respectively represent repeating units, I
represents a real number of 0.05 to 0.5, m  and n
respectively represent real numbers of 0.1 to 0.7, o
and p respectively represent  real numbers of 0 to
0.7, and a sum of 1, m, n, o and p is 1. BRIEF
DESCRIPTION OF THE DRAWING The above and other aspects
of the present invention will become apparent and
more readily appreciated from the following detailed
description of certain exemplary  embodiments of the
invention, taken in conjunction with the accompanying
drawings of  which: FIG I is a diagram illustrating
Gel Permission Chromatography (GPC) data  after
reaction of a comparative synthesis example according
to Equation 2; FIG. 2 is a diagram illustrating GPC
data after precipitation of a comparative  synthesis
example according to Equation 2; FIG 3 is a diagram
illustrating GPC data after reaction of a synthesis
example  according to Equation 3; FIG 4 is a diagram
illustrating GPC data after precipitation of a
comparative  synthesis example according to Equation
3; FIG 5 is a diagram illustrating ThermoGravimetric
analysis (TGA) data of a  polymer synthesized
according to a comparative synthesis example and a
synthesis  example; FIG 6 is a diagram illustrating
Differential Scanning Calorimetry (DSC) data of  



a polymer synthesized according to a comparative
synthesis example and a synthesis  example; 4 FIG 7 is
a diagram illustrating Nuclear Magnetic Resonance
(NMR) data of a  polymer synthesized according to a
comparative synthesis example; FIG 8 is a diagram
illustrating NMR data of a polymer synthesized
according  to a synthesis example; FIG 9 is a
critical-dimension-measurement scanning electron
microscope (CD- SEM) photo of a resist using a polymer
synthesized according to Equation 2; FIG 10 is a
CD-SEM photo of a resist using a polymer synthesized
according  to Equation 3; FIG 11 is a diagram
illustrating GPS data of a polymer synthesized in
synthesis  example 2; FIG 12 is a diagram illustrating
NMR data of a polymer synthesized in  synthesis
example 2; FIG 13 is a diagram illustrating GPS data
of a polymer synthesized in synthesis  example 3; FIG
14 is a diagram illustrating GPS data of a polymer
synthesized in synthesis  example 4; FIG 15 is a
diagram illustrating NMR data of a polymer synthesized
in  synthesis example 4; FIG 16 is a diagram
illustrating GPS data of a polymer synthesized in
synthesis  example 5; FIG 17 is a diagram illustrating
NMR data of a polymer synthesized in  



synthesis example 5; FIG 18 is a diagram illustrating
GPS data of a polymer synthesized in synthesis
example 6; 5 FIG 19 is a diagram illustrating NMR data
of a polymer synthesized in  synthesis example 6; FIG
20 is a diagram illustrating GPS data of a polymer
synthesized in synthesis  example 7; FIG 21 is a
diagram illustrating NMR data of a polymer synthesized
in  synthesis example 7; FIG 22 is a diagram
illustrating GPS data of a polymer synthesized in
synthesis  example 8; FIG 23 is a diagram illustrating
NMR data of a polymer synthesized in  synthesis
example 8; FIG 24 is a diagram illustrating GPS data
of a polymer synthesized in  comparative synthesis
example 1; and FIG 25 is a diagram illustrating NMR
data of a polymer synthesized in  comparative
synthesis example 1. DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS  Reference will now be made in detail to
exemplary embodiments of the present  invention,
examples of which are illustrated in the accompanying
drawing, wherein like  reference numerals refer to the
like elements throughout. The exemplary embodiments
are described below in order to explain the present
invention by referring to the figure. A composition
for a chemically amplified resist according to an
exemplary  



embodiment of the present invention may include a
polymer for a chemically amplified  resist, a basic
additive, and a solvent. Hereinafter, each element
included in the composition will be described in  6
detail. Polymer  The polymer according to the present
exemplary embodiment may have  methacrylate and olefin
monomers as repeating units. Vinyl ether may be added
to  synthesize the polymer, as necessary. Also, the
polymer may be generally insoluble or  poorly soluble
with respect to an aqueous alkaline solution, however
may be soluble in  a certain case. Also, the polymer
may have an acid-labile functional group in its side
chain, however, may not have the functional group in a
certain case. Solubility of  monomers within the
polymer may be increased or reduced depending on types
and  weight change of the monomers. In general,
solubility with respect to the aqueous  alkaline
solution may be deteriorated as a hydrophobic group
increases. The polymer  is a multi copolymer
represented as [Chemical formula] ' fpO titi.
""iL.XIti -, -f ti -I- -1-60 f" Ri RZ R3 R4 wherein X
represents vinyl ether derivatives or olefin
derivatives, at least one of  R1, R2, R3, and R4 is an
alkyl group with 1 to 30 carbon atoms containing at
least one  functional group of a hydrogen atom, an
ether group, an ester group, a carbonyl group,  an
acetal group, an epoxy group, a nitryl group (-CN),
and an aldehyde group, 1, m, n, o  



and p respectively represent repeating units, 1
represents a real number of 0.05 to 0.5, m  and n
respectively represent real numbers of 0.1 to 0.7, o
and p respectively represent  real numbers of 0 to
0.7, and a sum of 1, m, n, o and p is 1. Preferably,
at least one of the olefin derivatives does not
include a functional  7 group of an electron
withdrawing group in a double bond location. Also, as
the  electron withdrawing group, a halogen group, -CN,
a nitro group (-NO2), a  trifluoromethyl group (-CF3),
a sulfonyl group (-SO2), and the like may be used.
Typically, a reaction between olefin and methacrylate
represented as Equation 1  below may be poorly
performed, and thus a polymer including only
methacrylate may  exist. However, the polymer
according to the present exemplary embodiment may
include a partial reaction between the olefin and
methacrylate. The polymer according  to the present
exemplary embodiment may have much difference in
physical properties  in comparison with a copolymer
including only the methacrylate. [Equation 1] '~
.Yti.LLLyL Lt{1.~ L~^ L~1.LL^ + 0 Il II 0 0  R1 R2 Ri
R2  Characteristic evaluation of olefin-containing
evaluation of olefin-containin~ymer A polymer (a
comparative polymer) including only methacrylate
generated by  Equation 2 below and a-
norbornene-containing polymer generated by Equation 3
below  (a polymer of the present invention) are
synthesized, and then resist characteristics are
observed. 



[Equation 2] 8 L~Y -0-1- 4-0-1- Y1 o a o 0  o + 4 + o
0 0 0  0~ 0 OH 0 O tOH  [Equation 3]
~[L//////yy}~~~L1]lryWLLLW` il'WVL 4-4 0 - O 0 a Illl
o o + o + .o ~~VJJ// 0 0 0 ,b b 140H 0 .0 0H  1.
Comparative polymer (1) Gel Permeation Chromatography
(GPC) of solution after reaction:  molecular weight
8,610, Pd 2.28, % below 1,000 3.6, % above 20,000 8.7
(2) GPC of a solid after precipitation: molecular
weight 9,120, Pd 2.16, %  below 1,000 2.7, % above
20,000 9.8 (3) DSC analysis (Tg): ND (4) TGA analysis:
onset temperature 205.91C (5) NMR analysis: difficult
to find a specific peak by norbornene  (6)
polymerization yield: 85% 2. Polymer of the present
invention (1) GPC of solution after reaction:
molecular weight 6,230, Pd 2.41, % below  



1,000 8.5, % above 20,000 3.8 (2) GPC of solid after
precipitation: molecular weight 8,880, Pd 1.86, %
below  9 1,000 1.3, % above 20,000 8.1 (3) DSC
analysis (Tg): ND (4) TGA analysis: onset temperature
208.4 C (5) NMR analysis: difficult to find a specific
peak by norbornene  (6) polymerization yield: 69%
Various data (GPC, DSC, TGA, NMR) about the
comparative polymer and the  polymer of the present
invention is illustrated in drawings. FIG 1 is a
diagram illustrating GPC data after reaction of a
comparative  synthesis example according to Equation
2, FIG 2 is a diagram illustrating GPC data  after
precipitation of a comparative synthesis example
according to Equation 2, FIG 3 is  a diagram
illustrating GPC data after reaction of a synthesis
example according to  Equation 3, FIG 4 is a diagram
illustrating GPC data after precipitation of a
comparative synthesis example according to Equation 3,
FIG 5 is a diagram illustrating  TGA data of a polymer
synthesized according to a comparative synthesis
example and a  synthesis example, and FIG 6 is a
diagram illustrating DSC data of a polymer
synthesized according to a comparative synthesis
example and a synthesis example. In  FIGS. 5 and 6,
data [1] is associated with Equation 2, and data [2]
is associated with  Equation 3. FIG 7 is a diagram
illustrating NMR data of a polymer synthesized
according  to a comparative synthesis example, FIG 8
is a diagram illustrating NMR data of a  polymer
synthesized according to a synthesis example, FIG 9 is
a critical-dimension- 



measurement scanning electron microscope (CD-SEM)
photo of a resist using a  polymer synthesized
according to Equation 2, and FIG 10 is a CD-SEM photo
of a  10 resist using a polymer synthesized according
to Equation 3. A resist characteristic estimation is
performed under conditions as below. - Estimation
condition: 0.78NA, SOB/FEB=110 C/110 C, thickness
2,000A,  Dipole Referring to FIGS. 1 to 10, much
difference in physical properties between a  polymer
(comparative synthesis example) including pure
methacrylate and a norbornene  derivative-introduced
polymer (synthesis example) could be found.
Accordingly,  reaction of olefin and methacrylate may
be poorly performed, however, norbornene  within the
metacrylate is partially replaced depending on an
amount of the added  norbornene to thereby form a
polymer with new physical property acquired such that
physical property of an existing pure metacrylate is
changed. Also, it could be found  that the norbornene
may function to change a polymerization mechanism of
the  metacrylate to thereby form a polymer with
physical property different from that of the  polymer
including the existing pure matacrylate. As shown in
FIGS. 9 and 10, a resist  using a polymer manufactured
using metacrylate and olefin shows better line edge
roughness. Also, as the line edge roughness becomes
better, a resolution accordingly  becomes better, and
solubility with respect to a resist solvent becomes
relatively better  in comparison with the polymer
including the existing pure methacrylate. Also, a
resist using the polymer of synthesis example may
maintain the same  excellent adhesion force as that of
a conventional resist using the methacrylate.
Accordingly, the reaction between the olefin and
methacrylate is poorly performed,  



however, the olefin may participate in a reaction to
change a physical property of the  polymer as compared
with a case of a polymer not using the olefin. In this
instance,  when the polymer with the changed physical
property is used in the resist, the line edge  11
roughness and resolution may be improved to thereby
manufacture a resist with an  excellent adhesion
force. The polymer of the present invention may be a
block copolymer, a random  copolymer, or a craft
copolymer. The polymer represented as Chemical formula
1 may  be polymerized by a typical method, however, a
radical polymerization may be  preferable for the
polymerization. As examples of an initiator of the
radical  polymerization, azobis-isobutyronitrile
(AIBN), benzoyl peroxide (BPO), lauryl  peroxide,
azobis-isobutyronitrile, azobis-isovaleronitrile,
tert-butyl hydro peroxide, and  the like may be given.
A polymerization reaction may be performed by a bulk
polymerization, solution polymerization, suspension
polymerization, bulk-suspension  polymerization,
emulsion polymerization, and the like. Also, as
examples of a  polymerization solvent, benzene,
toluene, xylene, halogenated benzene, diethyl ether,
tetra hydro furan, esters, ethers, lactones, ketones,
amides, and the like may be given.  These
polymerization solvents may be used alone or in
combination of two or more  thereof. A polymerization
temperature of polymers represented as Chemical
formula 1  may be appropriately selected and used
depending on type of a catalyst. A molecular  weight
distribution of the polymer may be appropriately
controlled by changing a used  amount and reaction
time of a polymerization initiator. Residual monomers
and by- products remaining in a reaction mixture after
completion of the polymerization may be  



preferably removed by a precipitation method using a
solvent. A polystyrene conversion weight average
molecular weight (hereinafter,  referred to as `Mw')
of the polymer used in the present invention through
GPC may be  about 2,000 to 1,000,000. In this
instance, the Mw may be preferably about 3,000 to  12
50,000 based on developing property, coating property,
heat resistance, and the like as a  photoresist. Also,
the molecular weight distribution of the polymer may
be preferably  about 1.0 to 5.0, and in particular,
preferably about 1.0 to 3.0. Acid generator Onium
salt-based iodonium salts, sulfonium salts,
phosphonium salts,  diazonium salts, pyridinium salts,
imides, and the like may be used as an acid generator
used in the composition for the chemically amplified
resist. As a preferable example of the acid generator,
a compound of Chemical  formula 2 or 3 may be given.
[Chemical formula 2] R1  R2-S+-A R3  R5 R4 and
[Chemical formula 3] RI  R2-S+-A R3  R~ 



R4  In Chemical formulas 2 and 3, Rt and R2
respectively represent an alkyl group,  an allyl
group, a perfluoroalkyl group, a benzyl group, or an
aryl group, R3, R4 and R5 13 respectively represent
hydrogen, an alkyl group, a halogen group, an alkoxy
group, an  aryl group, a thiophenoxy group, a
thioalkoxy group, or an alkoxycarbonylmethoxy  group,
and A represents a fluorine containing compound. Also,
as examples of the fluorine containing compound A,
SO2CF3, OS02C4F9,  OSO2C8F17, N(CF3)2, N(C2F5)2,
N(C4F9)2, C(CF3)3, C(C2F5)3, C(C4F9)3, and the like
may  be given. Also, in Chemical Formulas 2 and 3, as
an example of -A, that is, a negative ion  part, a
compound represented as Chemical Formula 4 below may
be given. [Chemical formula 4] 0  10 F2H2 - 0-S-C-C-a
(R)m-X  II 0 wherein, X represents a mono-cyclic or
poly-cyclic hydrocarbon with 3 and 30  carbon atoms, a
benzyl group, or an aryl group; an alkyl group with 1
to 20 carbon  atoms, an allyl group, a perfluoroalkyl
group, a haloalkyl group, or an alkylsulfonyl  group,
the alkyl group being acquired by replacing at least
one hydrogen with an ether  group, an ester group, a
carbonyl group, an acetal group, a nitryl group, a
cyano group, a  hydroxy group, a carboxyl group, or an
aldehyde group; or a perfluoroalkyl group with  



1 to 4 carbon atoms, wherein R represents an alkyl
group with 1 to 10 carbon atoms, an  alkoxy group with
1 to 10 carbon atoms, or a heteroatom selected from N,
S, F and 0,  and wherein m represents an integer of 0
to 2. Also, in Chemical formula 2 and 3, as specific
examples of -A, that is, a  negative ion part,
compounds represented as Chemical formulas 5 to 31
below may be  given. 14 [Chemical formulas 5 to 31]
[chemical formulas 14, 15, and 16 are missing]  O F O
F2 O F2 C O-$, C-O O - 4'' ,C'C-Q O-~`C`C<O O O H2 O
H2 O H2  (5) (6) O F2 0 F2 0 F2  `I Cam. %SC .+ C  -
O- ,~. C=a o - 0-~ `C-O.. O O - -S- , C`O O  HZ O H2 O
H2 (8) (s) E1o)  It F2 0 F2 0 :F2. ors, C~C-o o -
o-`s" C~c-o o-tS-C 0 o  O H2. O H2 O H2 (11) (12) (13)
O F2 0 F2 0 F2  



S` ,C-O ::. O O`SrCC-O O -0-S ,c\c- O  O H2 O;. H2 O
H2 (14) 15 (16) OH  15 0 H2 0  H2 0 0 H2 0  -
-0-c_cS-0 o-c~clS-o 0-o-cs`0 F20 A F20 $ F20  (17)
(18) (19)  C10 H 0 0 11 . 2 if 11 H2 11 0 H 0 11 2 it
CI-S.p " Q 1-0-C ' S-0  ci0 2.0 o F20 0 F0.  (20) (21)
(22) F C. `~, H? f 10 if H2 0 p H2 0  3 Q-C FS p
F,C-C-CrC-C.S-0 , c,,S-Q-C,G'.- If 11. H 20 F20 H2O
F20  0  (23) (24) (25) 0 H Q 0 H 0 0 {.( 0 11 2 11 2
Il U. ' `2 11  0 S-Q-C,:C-S. 0 (NI0-C'C-S'0 



11 11 Br'-`r'S`0'C`C' `0  ~ H2 0 F2 0 0J F2 0 0 F2 0
0 (26) (27) (28)  0 H2 0 0 H0 0 H2 0  ^0A0 C C.S,o
~40J~O--'C-S-o ~5- -0-'..`C-S`0 F20 20 F20  As
specific examples of a positive ion part corresponding
to -A, compounds  represented as Chemical formulas 32
to 47 may be given. [Chemical formulas 32 to 47] 16 S+
l 1 S.+ S+ 0 2 S+ ~I ~I fl ~l  \ \ \ \  (32) (33) CH3
(34) (35) / \ S+ S+ S+ S+  0 (36) OCH3 (37) 0 (38) 0
(39) S  17 S+ s+ S+ s+ (4Q) F (41) C1 (42) Br (43)
CH3  + / \'S + H3c_S+ 



(44) 0 (46) (47)  (45) 0 0 An amount of the acid
generator of the composition for the chemically
amplified resist is about 0.5 parts to 15 parts by
weight based on about 100 parts by  weight of an
amount of the solid of the polymer. Verticality of a
formed pattern is  remarkably deteriorated when the
amount of the acid generator is about 1.5 parts by
weight or more, and flexibility of the pattern is
deteriorated when the amount of the acid  generator is
about 5 parts by weight or less. The amount of the
acid generator is  preferably about 2 parts to 10
parts by weight based on the amount of the solid of
the  polymer. In this instance, the acid generator may
be used alone or in combination of  two or more
thereof. So that the composition for the chemically
amplified resist according to the  present exemplary
embodiment acquires a uniform and smooth coating film,
the  18 composition dissolved in a solvent having an
appropriate evaporation speed and  viscosity may be
used. As examples of the above mentioned solvent,
ethylene glycol  monomethyl ether, ethylene glycol
monoethyl ether, ethylene glycol monopropyl ether,
methyl cellosolve acetate, ethyl cellosolve acetate,
propylene glycol monomethyl ether  acetate, propylene
glycol monoethyl ether acetate, propylene glycol
monopropyl ether  acetate, methyl isopropyl ketone,
cyclohexanone, methyl 2-hydroxypropionate, ethyl 2-
hydroxypropionate, 2-heptanone, ethyl lactate, and
gamma-butyrolactone may be given.  These solvents may
be used alone or in combination of two or more
thereof. A used  amount of the solvent may be
controlled so that the resist composition is uniformly



formed on a wafer based on physical properties of the
solvent such as volatile, viscosity,  and the like. An
amount of the solvent is preferably about 500 parts to
3000 parts by  weight based on about 100 parts by
weight of the solid of the polymer. The composition
for the chemically amplified resist according to the
present  invention is manufactured in a solution type,
and the solution type composition is  coated and dried
on the wafer, thereby forming a resist painting layer.
In this instance,  in order to coat the composition on
the wafer, a resist solution may be manufactured and
filtered, and the filtered solution may be coated on
the wafer by rotation coating,  flowing coating, or
roll coating method. A radiation is required to be
partially irradiated on the resist layer coated as
described above in order to form a fine pattern. In
this instance, the radiation may not  be specifically
limited, however, I-ray of ultraviolet, KrF excimer
laser of far-infrared,  ArF excimer laser, F2 excimer
laser, X-ray, electron-beam of charged particle beam,
and  the like may be selectively used depending on the
type of the acid generator. A developing solution may
be selectively used from an aqueous solution  19
containing sodium hydroxide, potassium hydroxide,
sodium carbonate, sodium silicate,  methane sodium
silicate, ammonia water, methylamine, n-propylamine,
triethylamine,  tetramethyl ammonium hydroxide,
tetraethyl ammonium hydroxide, and the like. Of
theses, tetramethyl ammonium hydroxide may be
preferably used. A surfactant, water- soluble
alcohols, and the like may be used as an additive, as
necessary. The following Examples and Comparison
Examples will illustrate the present  invention in
detail, but the present invention is not limited
thereto. Synthesis example 1 



About 10.0 g of 2-methyl 2-adamantyl methacrylate,
about 7.3 g of y- butyrolactyl methacrylate, and about
10.1 g of 3-hydroxy 1-adamantyl methacrylate of
monomers for polymer were respectively dissolved in 31
g of 1,4-dioxane. Next,  about 4 g of norbornene,
about 2.0 g of azo-bis-isobutyronitrile (AIBN) acting
as a  polymerization initiator, and about 94.2 g of 1,
4-dioxane acting as a polymerization  solvent were
inserted into a flask of about 250 ml, and then were
stirred at room  temperature for one hour under an
atmosphere of nitrogen gas. The monomers for  polymer
dissolved in a beaker were gradually added for one
hour while maintaining a  temperature of a reactor to
be about 65 C, and a solution where polymerization was
completed through a reaction for about 16 hours was
cooled to room temperature. The  cooled solution was
precipitated in hexane, and filtered. An obtained
precipitation was  cleansed with an identical solvent
several times when filtering, and a reduced-pressure
drying was performed, thereby obtaining about 21 g
(67% of yield) of a polymer. A  polystyrene conversion
weight average molecular weight (hereinafter, referred
to as  `Mw') of this polymer was about 8,840, and a
molecular weight distribution (a ratio of a  20
weight-average molecular weight to a number-average
molecular weight of the polymer,  Mw/Mn) was about
1.86. Also, the polymer manufactured in synthesis
example 1 was  a polymer corresponding to the polymer
synthesized by the above-mentioned Equation  3.
Accordingly, GPS data and NMR data of the polymer
synthesized in synthesis  example 1 are shown in FIGS.
3, 4, and 8. Chemical formula 48 below shows the
polymer synthesized in synthesis example 1. [Chemical
formula 48] ,.1\r V.7a.~.F. L~.1{^t.
\.~.^y1L1.~\.LL^~\.O \.ti.~1.t.\.^~\. L\.y\.~.L^ 



II ~1 Il .O .::a 11 O O o O  O O OH  Synthesis example
2 About 11.2 g of isopropyl adamantyl methacrylate,
about 7.3 g of y-butyrolactyl  methacrylate, and about
10.1 g of 3-hydroxy 1-adamantyl methacrylate of
monomers  for polymer were respectively dissolved in
about 28.6 g of 1,4-dioxane. Next, about 4  g of
norbornene, about 2.0 g of AIBN acting as a
polymerization initiator, and about  85.8 g of
1,4-dioxane acting as a polymerization solvent were
inserted into a flask of  about 250 ml, and then were
stirred at room temperature for one hour under an
atmosphere of nitrogen gas. The monomers for polymer
dissolved in a beaker were gradually added for one
hour while maintaining a temperature of a reactor to
be about 651C, and a solution  where polymerization
was completed through a reaction of about for 16 hours
was  cooled to room temperature. The cooled solution
was precipitated in hexane, and  21 filtered. An
obtained precipitation was cleansed with an identical
solvent several times  when filtering, and a
reduced-pressure drying was performed, thereby
obtaining about  22.1 g (68% of yield) of a polymer. A
Mw of this polymer was about 7,810, and a  Mw/Mn of
the polymer was about 2.0. Chemical formula 49 below
shows the  polymer synthesized in synthesis example 2.
[Chemical formula 49] ...L~.LLL
LL^L4L^~LL^1.~.(\.~L\L^~{L\. L\.TL/W~\.^yLL L\.^ry:LL^
. 11 V. IL V I 1 O 



O 0  POH  FIG. I1 is a diagram illustrating GPS data
of the polymer synthesized in  synthesis example 2,
and FIG. 12 is a diagram illustrating NMR data of the
polymer  synthesized in synthesis example 2. Synthesis
example 3 About 10.0 g of 2-methyl 2-adamantyl
methacrylate, about 9.5 g of 5-
methacryloyloxy-2,6-norbornane carbolactone, and about
10.1 g of 3-hydroxy 1- adamantyl methacrylate of
monomers for polymer were respectively dissolved in
about  30 g of 1,4-dioxane. Next, about 4 g of
norbornene, about 2.0 g of AIBN acting as a
polymerization initiator, and about 89 g of
1,4-dioxane acting as a polymerization  solvent were
inserted into a flask of about 250 ml, and then were
stirred at room  temperature for one hour under an
atmosphere of nitrogen gas. The monomers for  polymer
dissolved in a beaker were gradually added for one
hour while maintaining a  22 temperature of a reactor
to be about 65 C, and a solution where polymerization
was  completed through a reaction of about for 16
hours was cooled to room temperature.  The cooled
solution was precipitated in hexane, and filtered. An
obtained precipitation  was cleansed with an identical
solvent several times when filtering, and a reduced-
pressure drying was performed, thereby obtaining about
23.7 g (80% of yield) of a  polymer. A Mw of this
polymer was about 7,530, and a Mw/Mn of the polymer
was  about 2.3. Chemical formula 50 below shows the
polymer synthesized in synthesis  example 3. [Chemical
formula 50] 



aeLLLLL LV.^L1.~.y1L^ ti.\.tiL^y\.\.:. LL~LLti.`1
1Ly~.1.L^ tt 11 o I{ O 1 0  0 0 0  O-T t4OH O  FIG 13
is a diagram illustrating GPS data of the polymer
synthesized in  synthesis example 3. Synthesis example
4 About 15.4 g of isopropyl adamantyl methacrylate,
about 4.3 g of 2-ethyl-2- cyclopentyl methacrylate,
about 10 g of y-butyrolactyl methacrylate, and about
12.9 g of  1-adamantyl methacrylate of monomers for
polymer were respectively dissolved in  about 30.8 g
of 1,4-dioxane. Next, about 6.6 g of norbornene, about
2.0 g of AIBN  acting as a polymerization initiator,
and about 91.4 g of 1,4-dioxane acting as a
polymerization solvent were inserted into a flask of
about 250 ml, and then were stirred  23 at room
temperature for one hour under an atmosphere of
nitrogen gas. The monomers  for polymer dissolved in a
beaker were gradually added for one hour while
maintaining  a temperature of a reactor to be about 65
C, and a solution where polymerization was  completed
through a reaction of about for 16 hours was cooled to
room temperature.  The cooled solution was
precipitated in hexane, and filtered. An obtained
precipitation  was cleansed with an identical solvent
several times when filtering, and a reduced- pressure
drying was performed, thereby obtaining about 31.8 g
(65% of yield) of a  polymer. A Mw of this polymer was
about 9,210, and a Mw/Mn of the polymer was  about
2.5. Chemical formula 51 below shows the polymer
synthesized in synthesis  



example 4. [Chemical formula 51] a.LLL~LL
\.4~^LL\.`~LL LZ{`,.t.~,^ryyLL` 1r\,}LLL^t~\.\.
\.L~ti.r.Y.'yLL` L\.{`\eL~.,^ 1 ~ Ir I~ IL A ~ I 1 a
Z4 ti FIG 14 is a diagram illustrating GPS data of the
polymer synthesized in  synthesis example 4, and FIG
15 is a diagram illustrating NMR data of the polymer
synthesized in synthesis example 4. Synthesis example
5 About 7.3 g of isopropyl adamantyl methacrylate,
about 9.5 g of 5- methacryloyloxy-2,6-norbornane
carbolactone, and about 10.1 g of 3-hydroxy 1-
adamantyl methacrylate of monomers for polymer were
respectively dissolved in about  24 27 g of
1,4-dioxane. Next, about 4g of norbornene, about 2.0 g
of AIBN acting as a  polymerization initiator, and
about 81 g of 1,4-dioxane acting as a polymerization
solvent were inserted into a flask of about 250 ml,
and then were stirred at room  temperature for one
hour under an atmosphere of nitrogen gas. The monomers
for  polymer dissolved in a beaker were gradually
added for one hour while maintaining a  temperature of
a reactor to be about 651C, and a solution where
polymerization was  completed through a reaction of
about for 16 hours was cooled to room temperature.
The cooled solution was precipitated in hexane, and
filtered. An obtained precipitation  was cleansed with
an identical solvent several times when filtering, and
a reduced- pressure drying was performed, thereby
obtaining about 25.6 g (83% of yield) of a  



polymer. A Mw of this polymer was about 7,340, and a
Mw/Mn of the polymer was  about 2.06. Chemical formula
52 below shows the polymer synthesized in synthesis
example 5. [Chemical formula 52] 11 o Illlll .I o I 11
0 0 0 0  o-[ off FIG 16 is a diagram illustrating GPS
data of the polymer synthesized in  synthesis example
5, and FIG 17 is a diagram illustrating NMR data of
the polymer  synthesized in synthesis example 5.
Synthesis example 6 25 About 10.0 g of 2-methyl
2-adamantyl methacrylate, about 7.3 g of
y-butyrolactyl  methacrylate, and about 10.1 g of
3-hydroxy 1-adamantyl methacrylate of monomers  for
polymer were respectively dissolved in about 31 g of
1,4-dioxane. Next, about  10.2 g of
3-Bicyclo[2.2.1]hept-5-ene-2-yl-3-hydroxy-propionic-ac
id t-butyl ester, about  2.0 g of AIBN acting as a
polymerization initiator, and about 93 g of
1,4-dioxane acting  as a polymerization solvent were
inserted into a flask of about 250 ml, and then were
stirred at room temperature for one hour under an
atmosphere of nitrogen gas. The  monomers for polymer
dissolved in a beaker were gradually added for one
hour while  maintaining a temperature of a reactor to
be about 65 C , and a solution where  polymerization
was completed through a reaction of about for 16 hours
was cooled to  room temperature. The cooled solution
was precipitated in hexane, and filtered. An  obtained
precipitation was cleansed with an identical solvent
several times when  



filtering, and a reduced-pressure drying was
performed, thereby obtaining about 21.4 g  (57% of
yield) of a polymer. A Mw of this polymer was about
6,460, and a Mw/Mn of  the polymer was about 1.7.
Chemical formula 53 below shows the polymer
synthesized in synthesis example 6. [Chemical formula
53] O O o  O O O  OH -Z . . . O O O OH  O FIG 18 is a
diagram illustrating GPS data of the polymer
synthesized in  26 synthesis example 6, and FIG. 19 is
a diagram illustrating NMR data of the polymer
synthesized in synthesis example 6. Synthesis example
7 About 10.0 g of 2-methyl 2-adamantyl methacrylate,
and about 9.5g of 5- methacryloyloxy-2,6-norbornane
carbolactone of monomers for polymer were
respectively dissolved in about 20 g of 1,4-dioxane.
Next, about 4 g of norbornene,  about 2.0 g of AIBN
acting as a polymerization initiator, and about 60 g
of 1,4-dioxane  acting as a polymerization solvent
were inserted into a flask of about 250 ml, and then
were stirred at room temperature for one hour under an
atmosphere of nitrogen gas.  The monomers for polymer
dissolved in a beaker were gradually added for one
hour  while maintaining a temperature of a reactor to
be about 651C, and a solution where  polymerization
was completed through a reaction of about for 16 hours
was cooled to  



room temperature. The cooled solution was precipitated
in hexane, and filtered. An  obtained precipitation
was cleansed with an identical solvent several times
when  filtering, and a reduced-pressure drying was
performed, thereby obtaining about 14.6 g  (62% of
yield) of a polymer. A Mw of this polymer was about
2,800, and a Mw/Mn of  the polymer was about 1.68.
Chemical formula 54 below shows the polymer
synthesized in synthesis example 7. [Chemical formula
54] 27 II JJ oLLLttt. 11 0 0 0 0 FIG. 20 is a diagram
illustrating GPS data of the polymer synthesized in
synthesis example 7, and FIG 21 is a diagram
illustrating NMR data of the polymer  synthesized in
synthesis example 7. Synthesis example 8 About 10.0 g
of 2-methyl 2-adamantyl methacrylate, about 7.3 g of
y- butyrolactyl methacrylate, about 10.1 g of
3-hydroxy 1-adamantyl methacrylate, and  about 7.3 g
of 2-methyl-2-cyclopentyl methacrylate of monomers for
polymer were  respectively dissolved in about 34.7 g
of 1,4-dioxane. Next, about 4 g of norbornene,  about
2.0 g of AIBN acting as a polymerization initiator,
and about 104 g of 1,4-dioxane  acting as a
polymerization solvent were inserted into a flask of
about 25 Oml, and then  were stirred at room
temperature for one hour under an atmosphere of
nitrogen gas.  The monomers for polymer dissolved in a
beaker were gradually added for one hour  while
maintaining a temperature of a reactor to be about
651C, and a solution where  



polymerization was completed through a reaction of
about for 16 hours was cooled to  room temperature.
The cooled solution was precipitated in hexane, and
filtered. An  obtained precipitation was cleansed with
an identical solvent several times when  filtering,
and a reduced-pressure drying was performed, thereby
obtaining about 31 g  (80% of yield) of a polymer
represented as above Chemical formula 12. A Mw of this
28 polymer was about 6,680, and a Mw/Mn of the polymer
was about 2.4. Chemical  formula 55 below shows the
polymer synthesized in synthesis example 8. [Chemical
formula 55] .1'.LL~LL LY:~LLL'~v.LL Ll.(`LLL`yL \.'
LL~LLL'l~L ~. L1~LLL`yLL LY~`LLL^  Illl 1111 O II O
lfif 0 Illl II O 0 .O 0  O Q OH  FIG 22 is a diagram
illustrating GPS data of the polymer synthesized in
synthesis example 8, and FIG. 23 is a diagram
illustrating NMR data of the polymer  synthesized in
synthesis example 8. Comparative synthesis example 1
About 10.0 g of 2-methyl 2-adamantyl methacrylate,
about 7.3 g of y- butyrolactyl methacrylate, and about
10.1 g of 3-hydroxy 1-adamantyl methacrylate of
monomers for polymer were respectively mixed and
dissolved in about 82 g of 1,4- dioxane, and then a
temperature of a bath was gradually heated to about
651C. A  solution where polymerization was completed
through a reaction of about for 16 hours  while
maintaining a temperature of a reactor to be about 65
C was cooled to room  



temperature. The cooled solution was precipitated in
hexane, and filtered. An  obtained precipitation was
cleansed with an identical solvent several times when
filtering, and a reduced-pressure drying was
performed, thereby obtaining about 23.3 g  (85% of
yield) of a polymer. A Mw of this polymer was about
8,610 and a Mw/Mn of  the polymer was about 2.28.
Chemical formula 56 below shows the polymer  29
synthesized in synthesis example 8.  [Chemical formula
56] ll.0 0 0 0 0 0  0 0 OH  FIG 24 is a diagram
illustrating GPS data of the polymer synthesized in
comparative synthesis example 1, and FIG 25 is a
diagram illustrating NMR data of the  polymer
synthesized in comparative synthesis example 1.
Manufacture and estimation of resist  Example I About
2.5 parts by weight of triphenyl sulfonium nonaflate
acting as an acid  generator, and about 0.75 parts by
weight of tetramethyl ammonium hydroxy acting as a
basic additive based on about 100 parts by weight of
the polymer obtained in synthesis  example 1 were
dissolved in about 1,000 parts by weight of propylene
glycol methyl  ether acetate, and then filtered using
a membrane filter of about 0.2 pm, thereby
manufacturing a resist composition. The obtained
resist composition was coated on a  substrate using a
spinner, and dried at about 1101C for about 60
seconds, thereby  



forming a film having about 0.2 pm. The formed film
was exposed using an ArF  excimer laser stepper (lens
numerical aperture: 0.78), and then subjected to a
heat  treatment at about 110 C for about 60 seconds.
Subsequently, the film was developed  for about 40
seconds using a tetramethyl ammonium hydroxide aqueous
solution of  30 about 2.38wt%, cleansed, and dried,
thereby forming a resist pattern. Developing  property
of the tetramethyl ammonium hydroxide aqueous solution
and adhesive  property of the formed resist pattern
with respect to the substrate were excellent, and a
resolution of the formed resist pattern was about 0.08
pm and a sensitivity thereof was  about 68 mJ/cm2. A
line edge roughness of the manufactured resist was
measured  using CD-SEM, and a degree of the line edge
roughness was divided into five levels,  which are 1
(significantly bad), 2 (bad), 3 (medial), 4 (good),
and 5 (significantly good).  Also, in a case of the
sensitivity, an exposure forming a Line and Space
(L/S) pattern of  about 0.10 m formed after the
developing to be a pattern with a line width of 1:1
may  represent an optimum exposure, the optimum
exposure represent the sensitivity, and the  developed
minimum pattern size represent a resolution. Examples
2 to 10 A resist composition shown in Table 1 below
was manufactured in the same  manner as that in above
Example 1, other than using a composition as shown in
Table 1  below, a positive resist pattern was formed,
various estimation for physical properties  was
performed, and the results are shown in Table 1 below.
[Table 1 ] Acid Basic Amount Sensitivity Resolution  



Polymer generator additive LER  (wt%) (mJ/cm2) (nm)
(1) (2)  Chemical Example formula 2.5 0.75 69 80 4  2
48 (100) 31 Chemical  Example formula 2.5 0.75 67 90 4
3 49 (100)  Chemical  Example formula 2.5 0.75 69.5 90
3  4 53 (100)  Chemical  Example formula 3.0 0.75 65
90 4  5 48 (100)  



Chemical  Example formula 3.0 0.75 63 80 5  6 49(100)
Chemical  Example formula 3.0 0.75 65 90 3  7 53 (100)
Chemical  Example formula 3.0 1 68 80 4  8 48 (100)
Chemical  Example formula 3.0 1 67 100 3  9 49 (100)
Chemical  Example formula 3.0 1 69 80 4  10 



53 (100) 32 (notice)  (1) acid generator :
Triphenylsulfonium nonaflate (PAG)  (2) basic additive
: Tetra methyl ammonium hydroxide As shown in Table 1,
the line edge roughness and developing property of the
resist pattern obtained in the respective Examples
were excellent. Comparative Examples 1 to 3 A resist
composition was manufactured in the same manner as
that in Example  1 using a composition shown in Table
2 below, except for using a pure methacrylate  polymer
synthesized in Comparative Example 1. The obtained
respective  compositions were exposed using the ArF
excimer laser exposure stepper (lens  numerical
aperture: 0.75) to thereby form a positive resist
pattern in the same manner as  that in Example 1,
various estimations were performed, and then the
results are shown  in Table 2 below. [Table 2] Amount
Polymer Acid Basic Sensitivity Resolution LER  (wt%)
generator additive (mJ/cm2) (m) (1) (2) Comparative
Chemical 2.5 0.75 75 110 2  Example 1 formula 13 (100)
Comparative Chemical 3.0 0.75 75 100 1  Example 2
formula 



13 (100) 33 Comparative Chemical 3.0 1 78 110 2
Example 3 formula 13 (100)  (notice) (1) acid
generator : Triphenylsulfonium nonaflate (PAG)  (2)
basic additive : Tetra methyl ammonium hydroxide As
shown in Table 2, according to estimation results of
Comparative Examples,  the resolution was
significantly reduced in comparison with Table 1, and
the line edge  roughness was significantly reduced in
the pattern of US. As described above, according to
the present invention, there is provided the  polymer
for a chemically amplified resist which are excellent
in etching resistance, and  also excellent in
solubility with respect to a resist solvent.
Accordingly, a patterning  performance excellent in
transparency, sensitivity, resolution, and developing
property  may be achieved when the resist composition
manufactured using the polymer is  applicable in a
semiconductor process. Although a few exemplary
embodiments of the present invention have been  shown
and described, the present invention is not limited to
the described exemplary  embodiments. Instead, it
would be appreciated by those skilled in the art that
changes  may be made to these exemplary embodiments
without departing from the principles  and spirit of
the invention, the scope of which is defined by the
claims and their  equivalents. 34 



What is claimed is: 1. A polymer for a chemically
amplified resist represented as  [Chemical formula 1]
v1. `1.R.jL`YL^~L~}L` ~.~.~ L L1'1, t` Ll4l'LY.^
\.~`L'Mti` IIIIII I Iwl III ffY`l0 0 `' yN,  1 Ri R2
R3 R4 wherein, X represents vinyl ether derivatives or
olefin derivatives, at least one  of RI, R2, R3, and
R4 is an alkyl group with 1 to 30 carbon atoms
containing at least one  functional group of a
hydrogen atom, an ether group, an ester group, a
carbonyl group,  an acetal group, an epoxy group, a
nitryl group (-CN), and an aldehyde group, 1, m, n, o
and p respectively represent repeating units, 1
represents a real number of 0.05 to 0.5, m  and n
respectively represent real numbers of 0.1 to 0.7, o
and p respectively represent  real numbers of 0 to
0.7, and a sum of 1, m, n, o and p is 1. 2. The
polymer for the chemical amplified resist of claim 1,
wherein at  least one of the olefin derivatives does
not include a functional group of an electron
withdrawing group in a double bond location. 3. The
polymer for the chemically amplified resist of claim
2, wherein the  electron withdrawing group includes a
halogen group, -CN, a nitro group (-NO2), a
trifluoromethyl group (-CF3), and a sulfonyl group
(-SO2). 4. A composition for a chemically amplified
resist comprising:  100 parts by weight of a polymer
represented as 35 



[Chemical formula 1] LLL~L^ XL~'~L L` LL~ L L~1. L^
f-- l.f ro-` 0 1 I`yJ~ Y R1 R2 R3 R4  0.5 to 15 parts
by weight of an acid generator; 0.01 to 5 parts by
weight of a basic additive; and  500 to 3000 parts by
weight of a solvent, wherein, X represents vinyl ether
derivatives or olefin derivatives, at least one  of
R1, R2, R3 , and R4 is an alkyl group with 1 to 30
carbon atoms containing at least one  functional group
of a hydrogen atom, an ether group, an ester group, a
carbonyl group,  an acetal group, an epoxy group, a
nitryl group (-CN), and an aldehyde group, 1, in, n, o
and p respectively represent repeating units, 1
represents a real number of 0.05 to 0.5, in  and n
respectively represent real numbers of 0.1 to 0.7, o
and p respectively represent  real numbers of 0 to
0.7, and a sum of 1, in, n, o and p is 1. 5. The
composition for chemically amplified resist of claim
4, wherein the  acid generator includes at least one
of compounds represented as Chemical Formulas 2  and 3
below. [Chemical Formula 2] 36 R1 R2-S+-A R3  R5R4 



and  [Chemical Formula 3] R1  R2-S+-A R3  R/ 5 R4
wherein, R1 and R2 respectively represent an alkyl
group, an allyl group, a  perfluoroalkyl group, a
benzyl group, or an aryl group, R3, R4 and R5
respectively  represent hydrogen, an alkyl group, a
halogen group, an alkoxy group, an aryl group, a
thiophenoxy group, a thioalkoxy group, or an
alkoxycarbonylmethoxy group, and A  represents a
fluorine containing compound. 6. The composition for
chemically amplified resist of claim 5, wherein A  is
SO2CF3, OSO2C4F9, OSO2C8F17, N(CF3)2, N(C2F5)2,
N(C4F9)2. C(CF3)3, C(C2F5)3, or  C(C4F9)3 7. The
composition for chemically amplified resist of claim
5, wherein a  negative ion part (-A) is represented as
37 [Chemical Formula 4] 0  10 F2 H2 _ 0-S-C-C-01(R)m-X
0 wherein, X represents a mono-cyclic or poly-cyclic
hydrocarbon with 3 and 30  



carbon atoms, a benzyl group, or an aryl group; an
alkyl group with 1 to 20 carbon  atoms, an allyl
group, a perfluoroalkyl group, a haloalkyl group, or
an alkylsulfonyl  group, the alkyl group being
acquired by replacing at least one hydrogen with an
ether  group, an ester group, a carbonyl group, an
acetal group, a nitryl group, a cyano group, a
hydroxy group, a carboxyl group, or an aldehyde group;
or a perfluoroalkyl group with  1 to 4 carbon atoms,
wherein R represents an alkyl group with 1 to 10
carbon atoms, an  alkoxy group with 1 to 10 carbon
atoms, or a heteroatom selected from N, S, F and 0,
and wherein m represents an integer of 0 to 2. 8. The
composition for chemically amplified resist of claim
5, wherein a  negative ion part (-A) is a compound
selected from a compound group represented as
Chemical Formulas 5 to 31 as below, [Chemical formulas
5 to 31 ] [chemical formulas 14, 15, and 16 are
missing]  38 o F2 0 F2 0 F2. ,,  c " C\c_o o -0- % 2 -
.C_0 o - 0-s" ~ C'0 0  o H2 H2 0 H2 0. F2 0 F2 0 F2
a^S .C_0 - o-s" Ic-o -ors" IC-o o Hz  o H2 o 0 H2 0
(s) (9) (1a)  0 F2> 0 F2 0 F2 o It 'C' C 



0 H2 0 H2  0 H2 (11) (12) (13)  39 0 Hz 0 H3 0 0 H2
O-c_C-s-0 a-c-c_s4o arc4c-S-0 F20 F20 F20  (17) f18)
(19)  cl 9 H2 9 0 H2 0 0  11 0  cI S, -C% -S. H2 ~11 0
C H. o - --,$-0-c-c S_0 5'0'c'c'S'0  ci0 F2 0 11 0 F20
0 F20  (20) (21) (22)  0 11 H2 0 H 0 H2 0  F3C, -C.
C.S' 0 F3CC_0-C-C-S-O C-S`O-C.. c-S-0  F2 F2 0 F2 0
H20 F2 0 (23) (24) 0 (25)  0 2 0 0 H2 it 0 H2 0 11 11
(H2 C-S`O-C'CS-o (~N-NN -C-C-S-a Br^''S`0'C`c-S`0 0 F2
0 0j F2.0 0 F2 0  



0 (26) (27) (28)  0 H2 0 0 HL 0 0 Hl 0  C'S~c 4^~0
-Ct-C-C+O S-1- " 1  F10 F2 0 F2 0 ;2'a) ;- (3_;  9.
The composition for chemically amplified resist of
claim 4, wherein the  solvent includes at least one
element selected from a group consisting of ethylene
glycol  40 monomethyl ether, ethylene glycol monoethyl
ether, ethylene glycol monopropyl ether,  methyl
cellosolve acetate, ethyl cellosolve acetate,
propylene glycol monomethyl ether  acetate, propylene
glycol monoethyl ether acetate, propylene glycol
monopropyl ether  acetate, methyl isopropyl ketone,
cyclohexanone, methyl 2-hydroxypropionate, ethyl 2-
hydroxypropionate, 2-heptanone, ethyl lactate, and
gamma-butyrolactone. 10. The composition for
chemically amplified resist of claim 4, wherein a
patterning is performed on the composition using any
one irradiation of ultraviolet  irradiation, X-ray
irradiation, and a-beam irradiation. 41 




