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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 p 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 p or

less may be the ArF excimer laser and EUV layer.



1 The above-nenti oned resi st conposition may include a

pol ynmer having an acid-labile functional group, an

acid generator for generating an acid by irradiation,

and a solvent, and further include various additives
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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]



0ao0 RIL R R3R4A wherein, X represents vinyl ether
derivatives or olefin derivatives, at |east one of

Rl, R2, R3, and R4 is an alkyl group with 1 to 30
carbon atons containing at |east 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 al dehyde group, 1, in, n, o
and p respectively represent repeating units, 1
represents a real nunber of 0.05 to 0.5, m and n
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an acetal group, an epoxy group, a nitryl group (-CN), and an aldehyde group, 1, m, n, o

and p respectively represent repeating units, | 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, 0 and pis 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]

R1 Rz Ra

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 Ry, Ry, R3 and Ry 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,
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FIG 1 is a diagram illu%trating Gel Perm}g51$)n %%}omftlogar‘ap%gf (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;



a polynmer synthesized according to a conparative
synthesis exanple and a synthesis exanple; 4 FIG7 is
a diagramillustrating Nuclear Magnetic Resonance
(NWVR) data of a polynmer synthesized according to a
conparative synthesis exanple; FIG 8 is a diagram
illustrating NVR data of a pol yner synthesized
according to a synthesis exanple; FIG9 is a

critical -di mensi on-neasurenent scanni ng el ectron
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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;



synthesis exanple 5; FIG 18 is a diagramillustrating
GPS data of a polyner synthesized in synthesis

exanple 6; 5 FIG19 is a diagramillustrati ng NVR data
of a polymer synthesized in synthesis exanple 6; FIG
20 is a diagramillustrating GPS data of a pol yner
synthesized in synthesis exanple 7; FIG21 is a
diagramillustrating NVR data of a polymer synthesized
in synthesis exanple 7; FIG 22 is a diagram
illustrating GPS data of a pol yner synthesized in

NR dEch 19 Rt GAGHR 1RO AR st OF &y IMBE] Synchesized in
ex le 8 FIG24 is a diagramillustrating GPS data
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exanmple. 1. and FIG 25 is a dia%ran1illustrating NVR )
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FIG 23 is a diagram illustrating NMR data of a polymer synthesized in
synthesis example §;

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



enbodi nent of the present invention may include a

pol ynmer for a chemcally anplified resist, a basic
additive, and a solvent. Hereinafter, each el enent
included in the conposition will be described in 6
detail. Polynmer The polyner according to the present
exenpl ary enbodi nent may have nethacrylate and ol efin
nononers as repeating units. Vinyl ether may be added
to synthesize the polyner, as necessary. Also, the
pol ymer may be generally insoluble or poorly soluble
&4 h respect to an aqueous al kaline solution, however
nay "be soluble in a certain case. Al so, the polyner
may hgve an acid-labile functional group in its side
chaln——ﬁgﬁkver may not have the functional group in a
cert al e. Solu nononer s MAtth t he
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and an al dehyde group, 1, m n, o
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]
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R1 R2 Ra R4 ,
wherein X represents vinyl ether derivatives or olefin derivatives, at least one of
Ri, Rz, R3 and Ry 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, | 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, 0 and pis 1.

Preferably, at least one of the olefin derivatives does not include a functional



and p respectively represent repeating units, 1
represents a real nunber of 0.05 to 0.5, m and n
respectively represent real nunmbers of 0.1 to 0.7, o
and p respectively represent real nunbers of O to
0.7, and a sumof 1, m n, o and pis 1. Preferably,
at | east one of the olefin derivatives does not

i nclude a functional 7 group of an electron
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Characteristic evaluation of olefin-containing polymer

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]



[Equation 2] 8 L~Y -0-1- 4-0-1- YLoao0 o+4+o0
000 0O~0CHO OtOH [Equation 3]
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Conparative polynmer (1) CGel Permneation Chromatography
(GPC) of solution after reaction: nolecul ar wei ght
8,610, Pd 2.28, % below 1,000 3.6, % above 20,000 8.7
(2) GPC of a solid after precipitation: nolecul ar

wei ght 9,120, Pd 2.16, % below 1,000 2.7, % above
20,000 9.8 (3) DSC anal ysis (Tg): ND (4) TGA anal ysi s:

onget te erature 205. 91C (5) N Iy%l S{. uIt
f|nd a \speci . peak by norbo
fer i 23 i%n y 8: 85% 2. Pol yrrer |9r ese
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07N Hoto o
[Equation 3]
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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 205.9 C
(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



1,000 8.5, % above 20,000 3.8 (2) GPC of solid after
precipitation: nolecular weight 8,880, Pd 1.86, %
below 9 1,000 1.3, % above 20,000 8.1 (3) DSC
analysis (Tg): ND (4) TGA anal ysis: onset tenperature
208.4 C (5) NWR analysis: difficult to find a specific
peak by norbornene (6) polynerization yield: 69%
Various data (GPC, DSC, TGA, NWR) about the
conparative polyner and the polymnmer of the present
invention is illustrated in drawings. FIG1l is a

1@0@9@% Ab'o'vé% 5(5"}]{. ng GPC data after reaction of a
conpar ative “synthesis exanpl e according to Equation

2, FI S di ) illustrating GPC data after
pr eci@ ’t%% iagaﬁysé%&%g'%‘par ative synthesis exanple
accor, gy to ,Equation 2, FIG 3 | a di agram

il uégigﬁ‘ﬁﬁ&al@toaﬁfgnﬁ’f”ﬁ e?@ajcﬁi on of a synthesis

exa cordi.ng.. Equation 3, FIG 4 is a diagram
1 T o PP G ulrtut W] s el pradinopostens

conpatative synthesis anpl e according to Equation 3,
FI G 3{5} %OI%IHW%E?%%H ?%%t rating TGA data of a pol yner

synt hesi zed according to a conparative synthesis
exanple and a synthesis exanple, and FIG6 is a

di agramil | us ing DSC data of a pol ymer .

Synt RESP Bt dPTy T dRBghaed e Tapyt troRetgmer and the

glxan;pl e and a sgnt_hesi_s example. In FIGS. 5 and 6,

PYXIST 9ithe preseqtinention isfligstiatpdim deapings 2, and data [ 2]

IS aﬁaciated,with_Equa,tion 3. FIG7 is a diagram _
at ithg iRgsappailysisting BRF ydogr aligrntep@ion z@fga comparative

illu
according . to a conparative sYnt hesi s exanBI e, FIG8
SX@C&‘S&?‘%}%W&&F?W@IB&W Earaign RVRIG 2t ig aotiagiam jdusyinieg GPC data

nt hesi zed according to a synthesis exanple, FIG9 is
afgéé(ychtgltéfé?n_ HfiareRPp@HYe 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



measur enent scanni ng el ectron m croscope (CD SEM
photo of a resist using a polyner synthesized
according to Equation 2, and FIG 10 is a CD SEM phot o
of a 10 resist using a polyner synthesized according
to Equation 3. A resist characteristic estimation is
perfornmed under conditions as below. - Estimation
condition: 0.78NA, SOB/ FEB=110 C/ 110 C, thickness
2,000A, Dipole Referring to FIGS. 1 to 10, nuch

di fference in physical properties between a polyner
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Fl GS. d 10, a resist using a polynmer manufactured
IEACHAY Oﬁxsﬁfgier%ﬂriaffl@h%ﬂa%m be 8pRslis PesEdmed, haweyere ggdomene
ng%? ness. Al so, as the |line edge roughness becones

B - mgtacrylaly (i patiallyc replageth eRendins it amenterf, thyragded
sg{ubilit W th respect to a resist solvent becones
NOROEENS & (hersBy drm a palypshiyithingwrphypied propertysicgyited such that
i n¢l udi ng the existing pure nmethacrylate. Al so, a

Phgsigal propettn af amexissiae pHisrmescrilpistin ekrngedsx Av4st, & qonld be found
mai ntain the same excellent adhesion force as that of
that Bé\AeFRorISAS | mave §ynstion; 49 rehangsea raotymeecizgtiont mechanism of the
Accordingly, the reaction between the olefin and

mMECRAe {0 hewsby forpaopdlymeserithophysigal 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
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however, the olefin nmay participate in a reaction to
change a physical property of the polyner as conpared
with a case of a polynmer not using the olefin. In this
i nstance, when the polyner with the changed physica
property is used in the resist, the line edge 11
roughness and resolution may be i nproved to thereby
manufacture a resist with an excellent adhesion
force. The polyner of the present invention may be a
bl ock copolyner a random copolyner, or a craft

f

GERREX Bl o LR PR B e RS aepi i an

e&qugtmmg llyfrmrlzatlon may be preferable for the
? As exanples of an initiator of the

e T BT AT v
BT T M b P R RSy
erfornmed by, a bul k

nerl ation reacti.o
bﬁﬁ}?ﬁ?‘?% Yort, tyB’(?F‘hf‘}CH‘HHpBP%@h aff“i“&ﬂ plygizALp, May be
F@%ﬂ%@? h;aélon bul k- susp§n5|on nmerjzation

Fotfr FyPﬂ%}”f‘%“aztai“&}h e aleh 36 on Apgiglor o&f the  radical
eégngles aW hénerlzatlon sol vent, benzene
PPlMsEAIon, \Azabis isoRUyERgUrile: AIBNNZReReoY dPEieKigle 3Ry | lauryl
tetr Qy rq furan, esters, ethers, |actones, ketones
PEIAHigsaZobysdsaPHyqnitgile. Azapispisovglepasprile, foighusy! ydro perox1de and
@%h%nerlz tion solvents nay be used al one or
t § 28 Bh sbrent wh Brlymeization prackes max 'Efoll)%%’f’ieﬂdity arpulk
tegﬁﬂrature of polyners represented as Chem ca

Fatiog S%t&/’"bé‘)l&‘ﬁﬁff@ﬂ?'i aYugnepsion [pebymesiZaiion leécfuspenswn
dependi ng on type of a catalyst. A nolecular i ght
P8¥Y§’FF1F%1991 SWUBfont plymenizatien, ardy thse likppr dlsei as @lxymples of a
control | ed by changing a used anount and reaction
PPlysTigAtiog SBBKPWB?I}Z%&, itgrenenkylerg; drlogmatsd heazenpodiothl eher,
and by- products remaining in a reaction mxture after
I3 rRydE fusa, eftersrrihgsn|lgateneh. Aetanen amidesband 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




preferably renoved by a precipitation nethod using a
sol vent. A polystyrene conversi on wei ght average

nol ecul ar wei ght (hereinafter, referred to as Mv)
of the polyner used in the present invention through
GPC may be about 2,000 to 1,000,000. In this

i nstance, the Mv may be preferably about 3,000 to 12
50, 000 based on devel opi ng property, coating property,
heat resistance, and the |like as a photoresist. Also,
t he nDIecuIar wei ght distribution of the polyner nay

§)p ra I%/{3 about 1.0 taq , and in particula
% 9P e (%) 5BIRRINE PP epaing E@Pﬁtyge??ér%ﬂszﬂmm%me like as a
-bas}ﬂ i gdoni um sal ts, .sulfanium salt

PE‘R'&S’&Caﬁbm - i paleculaivesg distRbubes of thﬁwhyaﬁehmwg Brefegably
ab g(f qﬂ ihe lj ke na be used as an aci d generator

QU441 5than ﬂﬁﬁﬁ@P?{B rehly abrut Qo fal Iy anplified
resis As a greferable exanpl e of the acid generator,

a con%%@ﬁ@léﬁ—Chen1cal formula 2 or 3 may be given.
[Chenjcal formula 2] RL R2-S+-A R3 R5 R4 and

[ Che Bigm sg-hied IﬂdO‘RPm Roltsg+sybfopmim pealts, 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]

Ri
R,—S +- A

| ——Ra

, and

In Chemical formulas 2 and 3, R; and R, respectively represent an alkyl group,

an allyl group, a perfluoroalkyl group, a benzyl group, or an aryl group, Rs, R4 and Rs

13



R4 In Chemcal fornulas 2 and 3, Rt and R2
respectively represent an al kyl group, an allyl
group, a perfluoroal kyl group, a benzyl group, or an
aryl group, R3, R4 and R5 13 respectively represent
hydr ogen, an al kyl group, a hal ogen group, an al koxy
group, an aryl group, a thiophenoxy group, a

t hi oal koxy group, or an al koxycar bonyl met hoxy group,
and A represents a fluorine containing conpound. Al so,
as exanples of the fluorine containing conpound A,

CAF9 F17, N F5) 2,
ReciLa) 95%&#53%%6& @z%lsgfbltec &TRGRS! el Py e an
F | 3,
S Pl EPenshy Fope & BT R grp & PRI RAPoTYmEoxy
t ed Ch | F la 4 bel
SRTRIES el e SoaRRE s moundo Far - 0.8 C C a
X represents a nono-

fog? 0 Koty e RHPRPL TP SO R 3Pl DO e S ROCFs,
ORI EER: N NG G Bl nisePor ab et s may

t%roug, a hal oal kyl group, or an al kyl sul fonyl group,
[FC 1k | group being acquired by replacing at Ieast

one an et her group, an ester
C ar b giﬁﬁfﬂlca iprigwias 2And3. 38R0 xRl oty @ﬁfdw negatlve ion

droxy group, a carboxyl group, or an

uae é’“bﬁf@aﬁse a3 Chamcpl firpulaidyhelagy mapbegiyen-
[Chemical formula 4]
O Fy H, 0
.0 s G0 Rym-x
O

wherein, X represents a mono-cyclic or poly-cyclic hydrocarbon with 3 and 30

b

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 O,
and wherein m represents an integer of O 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.
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1 to 4 carbon atons, wherein R represents an al kyl
group with 1 to 10 carbon atons, an al koxy group with
1 to 10 carbon atons, or a heteroatom selected from N,
S, Fand 0, and wherein mrepresents an integer of O
to 2. Also, in Chemcal fornmula 2 and 3, as specific
exanples of -A that is, a negative ion part,
conmpounds represented as Chem cal formulas 5 to 31

bel ow may be given. 14 [Chemi cal formulas 5 to 31]
[chem cal fornmulas 14, 15, and 16 are mssing] OF O

2 QRS Ry Ry e G5 SR

C—ao-O- 'CO. 00- -5, COO_H OH O
% (s) Elo) It F2 § 20 :F2. ors, C-CQ fe-
ol

_tS-CO -3 /O O H2 (4.(]))‘“( %)’qls
0 F?o Hap L& D
(5) .
LR o F 9 F
- S“’ x _ 0'3.('6 . ) -O,..S“-' C\C’O
O c o
2
(8 © "
e QR
- O"Su C"O _ O’Su‘.' \'C_—'o
G N=0 % g0
(1D (2) -
1 E . Q\ q Ez
o c | -:O’S” © 'O#S\\”\C"o @]
. o 5%
QF:)] . (i) g (16) on



S ,CO0::. 00OSICC00-0-S,c\lc- O OH2 0. H O
H2 (14) 15 (16) OH 150 H2 0 H2 00 H2 0 -
-0-c_cS-0 o-c~cl S0 0-0-cs'0 F20 A F20 $ F20 (17)
(18) (19) CIOHOO0 11 . 2 if 11 H 11 0 HO 11 2 it
-S.p" Q1-0-C' S0 ¢ci02.0 o0 F20 0 FO. (20) (21)
(22)FC‘~,H’?f10ifH20pH20 3 QCFSp
F,CCOGCC SO, SQCG.- If 11. H 20 F20 H20O
F200(23)(24)(25)0HQ HOO{.( 011 2 11 2
I U 211 0SQC:CS 0 (N0-CCSO0
0, 9 : 0 Hy 9 P
0-C-¢-3-0 050 H)LO’C*C'&‘“O
F20 F20 8 F,0
(1 {18) (19)
a® n, 0 0 y O 0y O
! ! I 2 0
LR ptERe YheSgh
¢ RO 0 F0 /0 0
20 @1 (20
L g & g 1k 3 H 8
oo Fio-Co-Cog-$o c$oCeo
F20 Fo
@) (29 -(25)
_ 0 0 0 0
H2' 9 H2 It u. H’! 1
choltobo MW holeSo  g~8oCeto
- ko o_J F20 o Fo
(%) @) (2
O u 9 5 j’\ 4 9 O W 9
,\_OJLO,C,C,%O 00 C~¢-$¢ ”“‘“S’U‘O’C‘C’ﬁ“o
F20 5 2 l
el < (3.

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]
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1111 Br'-r'So0CC "0 ~HOF200JF200F20
0 (26) (27) (28) OH20O0H OHO ~OAO CC.SoO
~40J~O0-"'CS-0 ~5- -0-'.. CGS 0 F20 20 F20 As
specific exanples of a positive ion part correspondi ng
to -A, conpounds represented as Chem cal formnulas 32
to 47 may be given. [Chemi cal fornulas 32 to 47] 16 S+
|l 1S+ S+02 S+~ ~I fIl ~I \\ \ \ (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) O (46) (47) (45) O O An anount of the acid
generator of the conposition for the chemcally
anplified resist is about 0.5 parts to 15 parts by

wei ght based on about 100 parts by weight of an
amount of the solid of the polynmer. Verticality of a
formed pattern is remarkably deteriorated when the
anmount of the acid generator is about 1.5 parts by

wei ght or nore, and flexibility of the patternis
deteriorated when the anount of the acid generator is
about 5 parts by weight or less. The ampunt of the
erator is erably abouts parts to 10z

wei ght based pn the anount df the solid| of|
ynmer. In_thrs-instance, th ci d generat may

t D)
q%zg;ga al one or/i nb|nat|o 0\ two or ny .
ther/eof . So that\_tfe conp05|t| § 't he chen ﬁlﬁy

anpl i d resist ac ing to t esent exenplLa
enbodj mgnt acquires|a niforn1and smgot h coating m
t he conposition=isSsolved in a | vent havin

i ate evapof@tilon speed ant? Viscosity ndép
used. As exanpl es of 1 he above ment¥oned sol vent,
et'hyl ene glycol nononethyl ether, ethylene glyco
nmonoet hyl ether, ethylene glycol nnnopropyl et her,

net hyl..cel | osol ve acetate, ethyl cellosolve acetate,

' et hyl et her acetate, propylefie

acetate, propylene glycol

c‘tate nmet hyl ié%propyl &eﬁk_ ;

5 +2- hydr oxypr,08 enat e, ethy

2-/hept anone, ethyl |actate, an

gi ven. sol vent Yy
i hation o r nore P

anoiint ~of the sol vént~nmay be
contrqh}ed so that tDe resist conposgglon is unlforn1y

o
0 --07(

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 15 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




formed on a wafer based on physical properties of the
sol vent such as volatile, viscosity, and the like. An
anmount of the solvent is preferably about 500 parts to
3000 parts by weight based on about 100 parts by

wei ght of the solid of the polyner. The conposition
for the chemcally anplified resist according to the
present invention is nmanufactured in a solution type,
and the solution type conposition is coated and dried
on the wafer, thereby formng a resist painting | ayer.

Joﬂg%ﬁh?n 'dﬁ%l@&lc ?n & gorl] ﬁn{ qla{mtgoancgatrogrlﬂa?u & LaP0r 1I8trcl1 sggedio Hnd

S0 "on~nay

he fil I

s RSy bi‘@*%?ét% HarE5 o oot PRne S84fT eéhyq%’&ﬁ Elycol

th di d t

oo e By PRt a]yg&?g B ipitppayt e,
bo t

’?ﬁ?ﬁ ‘?OS ‘gf%‘@%evtﬁ% P 1018 e PRSP e gt

i.m ul travi ol rF exci mer

!

%{%t%r Sgpy B E monafift chjer Sedidif AsppaTas S col O RSy ether
ct f ch ticl b

A3 e Y'rl?%éopﬁgetﬂéogﬁ?(@@%g? Sy Bt rignes, vk 2-

e of .the ener vel opi n ol uti on may
HdBEulerprY ﬁwaeﬂ e FBth e 0L ST S U pne ppy b Bven
,@Pnta nin ﬂg{ dr oxj de, potaSS|un1hydrOX|de
85 Dhrad g B8 b o P O e i A vt
e, %ﬁ ia water, nethylam ne, proq%lan1ne
aP’PP%‘t ﬂlyﬁ 8riphyent m%yet’f'r SoRMOHGS s HreuWﬁtymneB@F gn is uniformly
ftetraettl%/ % ni um hydroxide, and the Ii
Prisd 98 a Waksrbased onphysicalBroPEriehgfdhe salsat %9 améolatﬂe viscosity,
rabl used. A surfactant, water- sol uble
E‘ﬁ ?l&‘ﬁ ﬁalowﬁéf |t1ilq<5é>l‘i~?ayls pecferably ahaut FAO Aaré i 3P0 pages by
nece sar The fol |l ow ng | es and Conpari son
#9684 Of et 190 nast P&Wélghh%f whidof thepAYESE | on i n

detail, but the present invention is not |[imted
t her okh§. Cogspﬁilﬁ% o ths ghpgrigally 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
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About 10.0 g of 2-nethyl 2-adamantyl nethacryl ate,
about 7.3 g of y- butyrolactyl nethacrylate, and about
10.1 g of 3-hydroxy 1-adamantyl nmethacryl ate of
nmononers 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 polynerization initiator, and about 94.2 g of 1,
4-di oxane acting as a polynerization solvent were
inserted into a flask of about 250 ml, and then were
rature far an hour der

Bhtalr ol %hdsoaturr{ YifRxide ee”Bt%ssmm { harpte 3G Winontle. 3881'u§7h%pcate
RERE i ﬁm Srlrlécahe? E%%h@“ﬁgtgft ety o s af?@lrscwsﬁly gine
QR iz GRraCod Jetbil wpeBalR i 4P i or
P R R RO ARG N oy B Pt GBS e it ?r“ Bt water
RS Bioh a8 T a@?ﬁed??g%taﬂegge PUGES P cssure
(67%”% <"DRaP s ems ang Gemplxon eels) sd s fe pssen

nol ecul.ar wei ht (here nafter, referred
e in ety O peaSEr oYy W A R To8 40 andl o
nol ecul ar wei ght distribution (a ratio of a 20
wei ght - aver age nol ecul ar wei ght to a nunber-average

nolegy r weight of the polynmer, Mwv M) was about
1. 86-Jﬂ@§§L—¥%%ﬂ%blyner manuf act ured in synthesis

exanp| e pol ymer corresponding to the

synt e‘gaw Phe-BEbve 2radaminHe srethgeratatco naboe.t W g of 1
Accqrdmglgfi GPS data and NVR data of the poly

#rodethpcriate, And pheytd 0. 1&9&%@@%#@@%\&1 rnfﬁhqtrx%e of

3, 4 and 8. Chem cal fornula 48 bel ow shows the
“ﬁHPwﬁerfowﬁlYH@gu%e r?SﬁeCélyﬁvrfésspkve@ﬂarém g of .1.4-diegsrec aNext,
formul a 48] V.7a. ~. F. L~. 1{"t

apout 4’\5«;9{ fonhon}gee,qbog 20tg of_gzorbiy- 1S®butyromtr11§z\(AlBN} 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 65C, 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
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I ~1 11 .O.::al1l1 O00 O OO0 Synthesis exanple
2 About 11.2 g of isopropyl adamantyl nethacryl ate,
about 7.3 g of y-butyrolactyl - nethacrylate, and about
10.1 g of 3-hydroxy 1-adamantyl nethacryl ate of
nmononers for polynmer were respectively dissolved in
about 28.6 g of 1, 4-dioxane. Next, about 4 g of

nor bor nene, about 2.0 g of AIBN acting as a

pol yneri zation initiator, and about 85.8 g of

1, 4-di oxane acting as a pol ymeri zati on sol vent were

SPGBl o 7 B R 5 S

BB POR B 1 e S %&P@hﬁﬁﬁa@? oS e S 1 was
hoqr nt ai ate rature of a reactor ﬁ )
3 %’B%&P"%%’ﬁ?t&m%ﬁ?dt %\Pgléﬂ“ﬁ'i 18] es‘ﬁﬁﬁﬁ;)@thﬁ&m/‘ﬁe??rﬁ‘ﬁfl?do quation
“‘aé\c‘é"ﬂ@%@ﬁﬁ o Mgk B¢ SPe%évarﬁ%S%yg{ygémﬁﬁwP%ﬁ{h%ms
A reC|thated E? gﬁﬁgne and 211fllt?reg b
TR n‘te?fea %‘E?Fﬂf § ﬁ%ﬂ éic e‘latﬁeg@aa viPTRR 36 ibglont shogys the
vent severa i mes en filtering, and a
prog" € &ypihssize Ei‘rS@mB?S%eﬁ@mWﬁsl perforrreg t her eby

obt ai g (68% of yield) of a polyner.

NM/ofR#ﬁ$§m@gF9W%ﬁ 8has about 7,810, and a Mw M of

t he poI r was about 2.0 Chen1ca| ﬂ;)}rnula 49 bel ow
S-eﬂéithe 2.

shoms*r ﬂ‘ T
[ Chem caI a 49] dDLL '
LLAL4ALN~ (\ ~L\LA15L\ L\ . TL/G- . AyLL Lo ~ry: LLA

S S B

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 65T, 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
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OO0 POH FIG 11is adiagramillustrating GPS data
of the polyner synthesized in synthesis exanple 2,
and FIG 12 is a diagramillustrating NVR data of the
pol ymer synthesized in synthesis exanple 2. Synthesis
exanpl e 3 About 10.0 g of 2-nethyl 2-adamantyl

nmet hacryl ate, about 9.5 g of 5-

nmet hacryl oyl oxy- 2, 6- nor bor nane car bol act one, and about
10.1 g of 3-hydroxy 1- adamantyl methacryl ate of
nmononers for polymer were respectively dissolved in

fﬂgp t .30 %fof 1, 4-di.oxane. Next, about 4 g of .
Fﬁgior ﬁ‘élﬁ)g, lrgggwlpzt_a@orbwgﬁclqum with arnﬁgenélgaléolvent several times
qfly rization initiator, and about 89(9 of .

1R tH e R &R feflingd-REessirg, SINAe Y R RO Red: harshyfbtajgipg about
jj;ltseréé?ji nto a flask of about 250 ml, and then were

i £ (kYo Qf YiehBAf & Ratyasrat OrMwr rthis olyms Pvag st 7410, and a

]gtggsphere of nitrogen gas. The nononers for polyner

R | Qfelhe | ROl Wi ADUWR r - g r GlefmiFal yogmla 49 Belownghows the
hgyr while maintaining a 22 tenperature of a reactor
ROYISE SHIRAsHZeS 1 senthesiyeXampls 4t i on wher e pol ymeri zati on
was conpleted through a reaction of about for 16
hour slGhsiabioradaddl r oom t enperature. The cool ed
solution was precipitated in hexane, and filtered. An
obtaiggglgyecLP}taﬁiqn fgs cleansgd;wi th an_?anticm
sol vent "Beler &| T mes whe FF&Ferl’ﬁihﬁh"a gdiced-
pressure i was perf gFa€d, ther BB obt ai nj bout
23.7 g (80 “yield) o© pol ymeD. A Mw of Ot his

pol ynmer was about 7,530, a Mv Mpof the pylyner
formul a 5Q' behow s "t he

hesi O le 3 i cal

* OH

I

was about 2.3. Chem ca
FIG 11 is a diagram illustrating GPS data of the polymer synthesized in

pol ymer synthesi zed i
formul a 50]

synthesis example 2, and FIG. 12 is a diagram illustrating NMR data of the polymer

synthesized in synthesis example 2.

Svynthesis 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 1I-
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
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aeLLLLL LV.MLL. ~ y1L™ ti \.til?y\VoNo:. LL~LLti. 1
Iy~ 1.7 tt 11 01{ O1 0 000 OTt40H O FIG 13
is a diagramillustrating GPS data of the pol yner
synthesized in synthesis exanple 3. Synthesis exanple
4 About 15.4 g of isopropyl adamantyl nethacryl ate,
about 4.3 g of 2-ethyl-2- cyclopentyl nethacryl ate,
about 10 g of y-butyrolactyl nethacrylate, and about
12.9 g of 1l-adamantyl nethacrylate of nononers for

pol ymer were respectively di ssolved in about 30.8 g

Syl BRfon it %Stcp&r@ Ao PP RS RTPTaEaon vas
e acti

°881Py"§% oyt Br{e%gm fﬁeb%é Lt v Ferles  ropmsigmgprature.
3
el Briv Hssirtpse brvaee agqh?frerﬁri Aepaed precipitation

The monopers for i ssolved in

t
v@%aﬁﬁ%ﬂe‘?%e\g@ﬁ' R derensiealysolygaieseveiat t‘H‘ﬁé X#hgt fligRpg cand a reduced-

mai nt aj n enperature of a reactar to be about
P@SS%%H& aatne%fﬂr%ef*@reaw%é}m& abus 173w (8%l @el%of a

B,ough reaction of about for 16 hours was cooled to
RO e«%ﬁ% tispolymefevasou’ a3 god aMyddn of the polymer was

regé ted |n hexane, and filtered. An obtai ned

S egal topula: PO helew shas theapplymenesinghssizedin symthesis

several times when filtering, and a reduced- pressure
PP was perforned, thereby obtaining about 31.8 g
(65960f yleld) of a polyner. A Mv of this polynmer was
about [Chemicgl mﬂﬁﬁa§QMM/Nh of the pol yner was about

2.5 Chenlcal f or mu} a 51 b shoms t he polyner
S

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



exanple 4. [Chem cal formula 51] a.LLL~LL
\.4~~LL\ . " ~LL LZ{ ,.t.~ "AryyLL" 1r\,}LLLAt~\.\.
\.L~ti.r.Y."yLL" L\.{ \eL~.,"1 ~1Ir I~ILA~1 1a
Z4 ti FIG14 is a diagramillustrating GPS data of the
pol ynmer synthesized in synthesis exanple 4, and FI G
15 is a diagramillustrating NVR data of the pol yner
synt hesi zed in synthesis exanple 4. Synthesis exanple
5 About 7.3 g of isopropyl adamantyl nmethacryl ate,
about 9.5 g of 5- nethacryl oyl oxy-2, 6-norbor nane
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r _one hou mai nt ai_ni n t enper at ur e of
%asrCi%eEfe r Wi, aBégﬂ‘BB{l\hsoL}@TdeV%fﬁb tigeg gﬂhﬁ‘ﬂ ifgAriNghénd a reduced-
npl eted. t hrough _a reaction

‘ff?e %ﬁé‘ tivle?g Potipizeq Botey 0B kiR PRS Enp € GF éﬂeld) of a
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g ghﬁnt calgiglvent several tinmes when filtering, and
Qe A PelAy shaws E@rﬂ%)‘rﬁegcpynfhﬁ%;egbly synthesis

0
egg%peglng about 25.6 g (83% of yield) of a

[Chemical formula 51]

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.

Svynthesis 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
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pol ynmer. A Mwv of this polynmer was about 7,340, and a
MV Wn of the polynmer was about 2.06. Chem cal fornula
52 bel ow shows the pol yner synthesized in synthesis
exanple 5. [Chemical formula 52] 11 o IIIIIl .1 oI 11
0000 o[ off FIG16 is a diagramillustrating GPS
data of the polyner synthesized in synthesis exanple
5, and FIG 17 is a diagramillustrating NVR data of
t he polyner synthesized in synthesis exanple 5.
Synt hesi s exanple 6 25 About 10.0 g of 2-nethyl
- ad tyl methacryl ate, .abqut 7.3 0 .
3 BRI eeg T NRE ol Giorherboimshe b q & of AJBbacting as a
3- hydr oxy 1-adamangyl t hacryl ate of mpnonmers for K .
pé’!?ir‘if’ﬁé?t“&e%lqoé’s%}cg?‘{}‘él gliof dot-dieanenachipg it 23 polymgtization
1r4-dioxane. gbxt, aggyt 10.? g of i
SSVBICYEF dferisd 19tRepias ehabopt PO iy oad Shep. weis pitigad @t geom
idt-butyl ester, about 2.0 g of AIBN acting as a
"HBP R %&PP% oyraynden a AMospleTe, 96 Bitrogen gapf The monomers for
1 4-dioane acti#@ as a polﬁﬁerization sol vent were .
POSF CistPlYtk 19 aaberkerswers gradpallyt adgeshTarione haer vhilshmpispagning a
stirred at roomtenperature for one hour under an
t%[PRF&@}bfﬁeq? & RCtR o gehpub 83T, pAd 2 sebiisAeYhere prlypeigpkan was
di ssolved in a beaker were gradually added for one
cRERletedhionsh adractian Af Abpuh ferekfplrquas Wik costledytor regmt lmpgrature.
e about 65 C, and a solution where polynerization
Soderhinlutonvas resimifated in kexarg, apd Biteradho AN ohipinedspragipifation
was cool ed to roomtenperature. The cool ed sol ution
Wi <Sle3pssd; Bith ar ddentigal felvameseveral times mer diltepipg. andt aareduepd-
precipitation was cl eansed with an identical sol vent
PESS§HSe rving mas Peierned, 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]

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




filtering, and a reduced-pressure dryi ng was
perfornmed, thereby obtaining about 21.4 g (57% of
yield) of a polymer. A Mw of this polynmer was about
6,460, and a MV Wn of the polyner was about 1.7.
Chem cal formula 53 bel ow shows the pol yner
synthesi zed in synthesis exanple 6. [Chem cal formula
531 OO0 OO0 H-Zz. .. OOOOH OFIG18 is a
diagramillustrating GPS data of the pol ynmer
synthesized in 26 synthesis exanple 6, and FIG 19 is
a diagramillustrating NVR data of the pol yner
synt hesi zed in synthesis exanple 6. Synthesis exanple
thacryl at e,

”;b"g‘\igpg?u% °5%5§?3¥1 §uligh th%;\cwﬁ %&’yszuggﬁow&vn%émlacwl
il °e€‘%b@ﬂ%b§ws@"?§ gz%?wgm adagagyh ethasey lgiooqEmenomers

fNextl about g of n rnene about 2.0 g of Al BN
8ch? ﬁ'aefagfefﬁ fﬁ%ﬂ Sy SR lrl bpytatlon of Jideme: Hextgabout
gloxa ctlng as Eolynerlzatlon sol vent
%Oﬁ HBisFBE 2 Heptss-Sneeu by b RIoBRIC #Fid LA eienabout
irred at room tenperature for one hour under an
E% &Cting 3, PPP'J@’@H”Q@% initiatpe andAbgHERsE ploh4-gloxgapeacting
dlss?lved in a beaker were gradually added for one
(Rolymgrizption selvsptawere Arpesied Bifre Flatkplcabgrt 2D0rah @pd thep gvere
be about 651C, and_a sol ution where polynerization
sfiered alorepmetemacTEtFc A 19ne hpwawndenan amosphsir of ifrogen gasur She

was cooled to )
monomers for polymer dissolved in a beaker were gradually added for one hour while

maintaining a temperature of a reactor to be about 65C, 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]

nfn

FIG. 18 is a diagram illustrating GPS data of the polymer synthesized in
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room tenperature. The cool ed solution was precipitated
in hexane, and filtered. An obtained precipitation
was cl eansed with an identical solvent several tines
when filtering, and a reduced-pressure drying was
performed, thereby obtaining about 14.6 g (62% of
yield) of a polynmer. A Mv of this polyner was about
2,800, and a MW Wn of the polynmer was about 1.68.
Chem cal formula 54 bel ow shows the pol yner

synt hesi zed in synthesis exanple 7. [Chem cal fornula

el B B 205t o o 8 9 e

S¥1m$ |sse 1 gnd FIG 21 is a diagram

TPPEEE Y | 3’ YR'%O0f the pol ymer synthesized in
synthesis exanple 7. Synthesis exanple 8 About 10.0 g
of 2-nethyl 2-adamantyl methacryl ate, about 7.3 g of

y- butyrol actyl thacryl ate, about 10.1 g of

3- hyd$%¥¥§¥ﬁ%%%wg§tyl met hacryl ate, and about 7.3 g

of 2- hy cy.c n nmet hacryl ate of npnonmers fo

poI yné Apouielas” erdc %g@ﬁwYL§r193@?f§§bm@acrwﬁteamtab@& %% of 5-
1 qloxggf Next, about 4 g of norbornene, about

fﬁetbaczjy BYloxRy naibprnﬁge 2SarBolaene | z%qnpwﬁrsl rfprt i pRlyper  were

and abf %_ ? 4- di oxane acting

fﬁ%’Fﬁ}H@ Y dssolve 18 6?%&9 gy b4dioxane e&ﬂemabma 4f$ g& porgprnene,

were stirred at roo

t 25 g@% and t hen
ﬁ;!’e OhABN grtingras arRobimegieion idagr #ad gt 80 gof 1.4-dioxane

ni.trogen gas. .The nononers for polyner dissolved in
Glngdya %é)'f@%ﬁaa%m solyqpt weganserted i a Tiagkof abgps 358 ml, and then
mai ntaining a tenperature of a reactor to be about

Ve BLimednal rROMJEmPEIaiNrafos0ge 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, 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]
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pol yneri zati on was conpl eted through a reaction of
about for 16 hours was cooled to roomtenperature.
The cool ed sol ution was precipitated in hexane, and
filtered. An obtained precipitation was cleansed with
an identical solvent several tinmes when filtering,
and a reduced-pressure drying was perforned, thereby
obtai ning about 31 g (80% of yield) of a polymer
represented as above Chemical fornmula 12. A Mv of this
28 pol ymer was about 6,680, and a MM Vnh of the polyner
was about 2.4. Chemical faornula 55 be|OM/ShOMB t he

pol yrrea%y,thes» ed.j.n.s I}QS.L l.& 8. [Chenical
fornmul a : L~ LY: = LLL ALl yL LT

LL~LLL" | ~N=""F1~LLL yLL LX~ 9_L" I | 11 011 O
Lfif O Il 00 .00 € s a di agram

illustrating GPS data of ~t
synt hesi s exanple 8, and Fl
illustrating NVR data of
synthesis exanple 8. Conparative synthegis exanple 1
About 10.0 g of 2-nethyl 2-adamantyl methacryl ate,
about 7.3 of y- butyrolactyl nethacrylate, and about

10.1 I@[GszOe’is QVQiragﬁé}ﬁ illrué’t‘Ijﬂ nE¥S IR Qfﬁ{eﬁ(ﬂg‘ﬁelogwthesized in

nmononers for mer were espect Ive

?ﬁtﬁéﬁl é&%glplerh afe 482 E{’)Blaé'l'dél ill %t%ﬁ%%{ grﬂtat Sefe olymer

enperatufe of a bath was g to abou
sOissi eﬁ Id&i 9nnner e polynerlzatlon was conpl et ed
9§ ogb "hsaeaét|on of 'about for 16 hours while

mai ntai ning a tenperature of a reactor to be about 65
C was cooled to room

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 l-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 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 g

(80% of yield) of a polymer represented as above Chemical formula 12. A Mw of this
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tenperature. The cool ed solution was precipitated in
hexane, and filtered. An obtained precipitation was
cleansed with an identical solvent several tinmes when
filtering, and a reduced-pressure dryi ng was
performed, thereby obtaining about 23.3 g (85% of
yield) of a polynmer. A Mv of this polyner was about
8,610 and a MM Mh of the polymer was about 2.28.

Chem cal formula 56 bel ow shows the polynmer 29

synt hesi zed in synthesis exanple 8. [Chenical formul a

0 ,0 FIG24 is a )
e ool %é@ 3202 B ¥ s SinirRe Sat B2 (Gpemica
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BT TheT Pl B nis Wleregin Stesingiopls &
th d ative synthesis exa Ie 1
Réﬂufgﬁ?ze l%ﬂaﬁoggﬁaation o¥ resi st Exgﬁple | About
2.5 parts by m5|ght of triphenyl sulfonium nonaflate

nd\Lr oxy .2 ‘97 as j»;y
0

t he polyner obtw
di ssol ved i n abo
gl ycol nethyl eth
a menbrane filter : OH
manuf acturing a resist conposition. “The~obt al ned

resi st conposition was coated on a substrate using a
spi nnd6G, 2anid addiagematlluateoing GRS Jataf off thabgolym&Osynthesized in
seconds, thereby

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 65C. A
solution where polymerization was completed through a reaction of about for 16 hours
while maintaining a temperature of a reactor to be about 65C 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
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formng a filmhaving about 0.2 pm The fornmed film
was exposed using an ArF exciner |aser stepper (lens
nunerical aperture: 0.78), and then subjected to a
heat treatnent at about 110 C for about 60 seconds.
Subsequently, the filmwas devel oped for about 40
seconds using a tetranethyl anmoni um hydr oxi de aqueous
solution of 30 about 2.38wm % cleansed, and dried,
thereby formng a resist pattern. Devel oping property
of the tetranethyl ammoni um hydroxi de aqueous sol ution
and a Bes ve grgﬁgﬁt% of the fornmed resist pattern
P Fﬁ?aé%§%¥‘?le¥ Stibstrate were excel lent, and a
resol ytion Eé qg fornmed resist pattern was about 0.08
pm anttE™EBHOMPHE PP t hereof was about 68 mi/cn2. A
i ne edge,roughness of the manufactured resist was

Sin d.a dedree of the |line edge
roughness ﬂh gVV|d |n?£'f|v ﬂéS@ls, which are 1
(significal bad) , bad) 3/ ial), 4 (good),
and 5 (Dgnificantl@ good). ADso, in a case of the

sensi ti vVikys7an expo form ng a Line and Space

(L/'S) pattlefn of abput Y0.10 [my d after the

devel opi ng je @7 rn w Jine width of 1:1

may repf an optirum ex £, Ok optinmum
exposure represent the sensitivity, and the devel oped
m ni num pattern size represent a resol ution. Exanpl es

2 to 131% 4 ?Sl ﬁ} r% n‘i‘lﬁﬁ ratlt{ onG§§ O, Iop éhea?%le?%ﬁ g}?nélgegvgd in

was manu ure I n manne

AR 4’%“‘? mgm%;Q o bfe@%es: PR Gl SO e
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[Table 1 ] Acid Basic Amount Sensitivity Resol ution

Manufacture and estimation of resist

Example 1

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 110°C 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
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Pol ymer generator additive LER (wt% (m)/cn2) (nm

(1) (2) Chemcal Exanple fornmula 2.5 0.75 69 80 4 2
48 (100) 31 Chemical Exanple formula 2.5 0.75 67 90 4
3 49 (100) Chemical Exanple formula 2.5 0.75 69.5 90

3 4 53 (100) Chem cal
90 4 5 48 (100)

Exanple formula 3.0 0.75 65

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 um and a sensitivity thereof was
about 68 ml/cm®. 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 pm 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/cm?) (nm)
(1 2
Chemical
Example
formula 25 0.75 69 80 4
2
48 (100)
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Chem cal Exanple formula 3.0 0.75 63 80 5 6 49(100)
Chem cal Exanple fornmula 3.0 0.75 65 90 3 7 53 (100)
Chemical Exanple fornmula 3.0 1 68 80 4 8 48 (100)
Chem cal Exanple fornmula 3.0 1 67 100 3 9 49 (100)
Chem cal Exanple formula 3.0 1 69 80 4 10
Chemical
Example
formula 25 0.75 67 90 4
3
49 (100)
Chemical
Example
formula 25 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)
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53 (100) 32 (notice) (1) acid generator :
Tri phenyl sul foni um nonafl ate (PAG (2) basic additive
Tetra net hyl ammoni um hydr oxi de As shown in Table 1,
the |ine edge roughness and devel opi ng property of the
resi st pattern obtained in the respective Exanpl es
were excel lent. Conparative Exanples 1 to 3 A resi st
conposition was nanufactured in the sane manner as
that in Exanple 1 using a conposition shown in Table
2 bel ow, except for using a pure nethacrylate polyner

(Séntgesized in Conparative Exanple 1. The obtal ned
PE&Hecti ve conpositions were exposed using the ArF

ciper | aser .exposure, stepper (lens nunerica
(i);%f‘{gﬁng?wﬁf %’Bﬁehegbls'{l éf“é‘b?lo‘\aﬁi‘tlen%%ﬁ%si tive resist

ttern in the sane manner as  that in Exanple 1,
(2)3‘?%5'6&3‘118%%1 £ imsiy! dEPenyeYRYgrRSs, and then the

results are shown 1 n Table 2 bélow. [ Table_ 2] Ambunt

Pol yn@t shenginpgabiecl, Sanlner ¢dge rqughaess(apd deyelqpirg propgry of the
generator additive (mli/cn2) (m (1) (2; Conparati ve

TR Rptesn obfaigedyinthy rpspeqtivy EXamples ysrecexgelfest nul a 13 (100)
Conparative Chemical 3.0 0.75 75 100 1 Exanple 2
formul a

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/cmz) (um)
M 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)
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13 (100) 33 Conparative Chemcal 3.0 1 78 110 2
Exanple 3 formula 13 (100) (notice) (1) acid
generator : Triphenyl sul fonium nonaflate (PAG (2)
basic additive : Tetra nethyl anmoni um hydroxi de As
shown in Table 2, according to estimation results of
Conparative Exanples, the resolution was -
significantly reduced in conparison with Table 1, and
the |ine edge roughness was significantly reduced in
the pattern of US. As described above, according to

rese i nvention, there is provided poljynmer
¢Aglr$pagatlgﬁeam %%FF&/ g lified resis J}%hl ch altl excel I)éent
'{lekg{ing)rgfisiance, and al sojexcellent in
SRS it)/qﬂ % espect to a res|st solvent.
Accordingli B patterning perfofrnmance excellent [in
transparaﬁ 9; %ewsitivit/, resol ption, and devel gpi ng

ﬁéoggfty may be achi eved when the resist conposition
§i5fact ur ed using the polyner is applicable in a

eni conduct or .process. . Although a few exenplary
@ﬁ? HEREE Jg?ﬁleﬂgs%&é%h‘?‘m?ﬂ%}% fA®n have been shown
d dea&nib t he Eresent invention is not limted to

(PHhesig @dditiyayelfira methyl apgonigmdydiotidst s. | nst ead, it

woul d be appreci ated by those sKiflTed in the art that
chang@sshoiayn Beblerdgscarding kestimatienissisyf EqppanatizmExamples,
W t hout departing fromthe principles and spirit of
thenesqLpHiQR Y asovgnifiqiatly redpeeddn comparison &vitichabledls ang therime edge
clainms and their equivalents. 34

roughness was significantly reduced in the pattern of 1/S.

As described above, according to the present invention, there is provided the
polymer for a chemiéally 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.
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What is clained is: 1. A polyner for a chemcally
anplified resist represented as [Chem cal fornula 1]
vli, "1.RjL YLA~L~}L ~ ~ ~ L L1'1, t° LI4I"LY."
\.~"L"MiC Lrrrrr w1l ffY 100 yN, 1 ROR
R3 R4 wherein, X represents vinyl ether derivatives or
olefin derivatives, at |least one of R, R2, R3, and
R4 is an alkyl group with 1 to 30 carbon atons
containing at | east one functional group of a
hydrogen atom an ether group, an ester group, a

W rboqg QuUp, an acetal group, an epoxy group, a
14?%%#L— (-CN), and an al dehyde group, 1, m n, o
and p

R s
resp |ve| @?5 ent real numbers of 0.1 to 0.7, o

and @gﬁ@ represent real nunbers of 0 to
and_ a su m nf o and is 1;.2. The

aglynemwtfx I
erein
not include a fun p o on
wi t hdrawi ng groufdin a dBubIe bGnhd Iocﬁilon 3. The
pol ymer for the ch g1call anpllﬁ!ed res st of claim
2, wherein the electron mFthdramﬂng grodp i ncl udes a
hal oggi. g ,
¥ OX'E )})resgh!s vﬂly?ét&éﬁegi(f%% b@ﬁ% de atlé?sé atpleast one

trifluoronet group

of st%) Rj3| 4nd ﬁ4 FsRY ﬁ(%f'l %}888 ‘Jlt%rl tg 36 ngogg{ lmé fcglgfg%i)r{giya%?st one

resi st conpri sing:
ffeHb %H)tuﬁ Q)f Q%yg’r%gen atom, an ether group, an ester group, a carbonyl group,

an acetal group, an epoxy group, a nitryl group (-CN), and an aldehyde group, I, 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 |, 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 (-NO,), a

trifluoromethyl group (-CFs), and a sulfonyl group (-SO5).

4. A composition for a chemically amplified resist comprising:

100 parts by weight of a polymer represented as



[Chemical formula 1] LLL~L™ XL~'~L L° LL~ L L~1. L~
f--1.f ro-- 01 1'yJ~YRLR RBRRA 0.5to 15 parts
by wei ght of an acid generator; 0.01 to 5 parts by

wei ght of a basic additive; and 500 to 3000 parts by
wei ght of a solvent, wherein, X represents vinyl ether
derivatives or olefin derivatives, at |east one of

Rl, R2, R3, and R4 is an alkyl group with 1 to 30
carbon atons containing at |east one functional group
of a hydrogen atom an ether group, an ester group, a
carbopyl gr acetal group, an epoxy group, a
nitry gr%ﬁggﬁhﬂﬁ§r and an al dehyde group, 1, in, n, o
and p rQEpg%tlvely t [

r epr esenpsX

respecti erI epre
and p respectivel
0.7, and a sum of\1, . 5. The
conp03|t|on for chgg1caIIR anpllﬁyed reg,st of claim
4, wherein the acid gener tor gludes at | east one

of CO@@WW&%F’%&%D&&Qa@ﬁg@@%ﬁa' Formulas 2 and 3
bel ow. [Chemical Fornula 2] 36 Rl1 R2-S+-A R3 R5R4

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 Ry, Ry, R3 and Ry 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 I, m, 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]
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and [Chemcal Fornmula 3] RI R2-S+-A R3 R 5 R4
wherein, Rl and R2 respectively represent an al kyl
group, an allyl group, a perfluoroal kyl group, a
benzyl group, or an aryl group, R3, R4 and R5
respectively represent hydrogen, an al kyl group, a
hal ogen group, an al koxy group, an aryl group, a

t hi ophenoxy group, a thioal koxy group, or an

al koxycar bonyl met hoxy group, and A represents a
fluorine containing conpound. 6. The conposition for
chem cal |l y anpllfled resist of claim5, wherein A is
SCPCF3, OSORAF9, OSORC8F17, N(CF3)2, N(C2F5) 2,
N(C4F9)f§% $).3a C(C2F5)3, or C(CAF9)3 7. The

conposi or chemcally anplified resist of claim
5, wherein negative ion part (-A) is represented as
37 [ Chem aI _For mul 4] 0 10 F2 H2 _ 0-S-CG G O01(RmX
0 mherein _Lgpres Ats a nmono-cyclic or poly-cyclic
hydrocarté th 3 and 30
5R
4 ,and

[Chemical Formula 3]

wherein, R; and R, respectively represent an alkyl group, an allyl group, a
perfluoroalkyl group, a benzyl group, or an aryl group, Rs;, R4 and Rs 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 SO,CF;, 0S02C4Fy, OSO,CsF17, N(CF3),, N(C2Fs)2, N(C4Fo),, C(CF3)3, C(CFs)s, or

C(C4Fy)s.

7. The composition for chemically amplified resist of claim 5, wherein a

negative ion part (-A) is represented as
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carbon atons, a benzyl group, or an aryl group; an

al kyl group with 1 to 20 carbon atons, an allyl
group, a perfluoroal kyl group, a hal oal kyl group, or
an al kyl sul fonyl group, the al kyl group being

acqui red by replacing at | east one hydrogen with an

et her group, an ester group, a carbonyl group, an
acetal group, a nitryl group, a cyano group, a

hydr oxy group, a carboxyl group, or an al dehyde group;
or a perfluoroalkyl group with 1 to 4 carbon atons,
wher gj res s an alkyl group with 1 to 10
carboﬁﬂg?bﬁgﬁ ler}glkoxy group with 1 to 10 carbon
atons, or a heteroatom selected fromN, S, F and O,
and wher ei(}) :F resdts an integer of 0 to 2. 8. The
conpositian f@t@hemgally amplified resist of claim
5, wher@~E&(C @p—@»—vﬁ—-fc%ma-rx (-A) is a conpound
sel ect ed ﬂron1a conpound group represented as

Chemi cal rmulas 5 to 31 as below, [Chem cal fornulas
5to 31 ] [chemcal fornulas 14, 15, and 16 are

m SS' Voﬁgrem ?}8 rébré: gnt@ a %%)ng Eéhc or pol)f_lifcllglgzg%agl?:Oél%ltt/@ 2nd 30

c(ﬁr%)gn (agmg( :le- ab;a z%ro gjll': D Oor %{2 §ra/l kg)ug; ?1% '5‘}8 gr&tg wWith01 K228 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 O,

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]
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0 (26) (27) (28) OH2OOH.OOH O CS-c 4"~0
--CGC+t0OS-1- "1 FIOF20F20 ;2a) ;- (3_; 09
The conposition for chemcally anplified resist of
claim4, wherein the solvent includes at |east one

el ement selected froma group consisting of ethylene
gl ycol 40 nononet hyl ether, ethylene glycol nonoethyl
et her, ethyl ene glycol nonopropyl ether, nethyl

cell osol ve acetate, ethyl cellosolve acetate,

propyl ene gl ycol nononethyl ether acetate, propylene
gl ycol nonoethyl ether acetate, propylene glyco

nonopr gpyl ether acetate, nethyl, isopropyl ketone

cycl oh rhney met hyl \2- hydr akyp oplonate et "yl
*qui&qxgg?can Sate, 2- gr@% ,Gt yl C’ \0
gamma- bu one |t|on fofg “
chem cal |y aﬁéllfied reS|st of a|n14 ereln a
patternlg@ yi's performed on the conposi tion usmg(g ny
one irradiation of ultraviolt#l i rradiation, 5
irradi ation, and a-beamirradiation. 41

Of30-Coedo g logbeg sxof vS‘o
ad RO o Fo
1) (21) @
0 u O .
oot b b 1k 3 2t
FEOTET0 Fe-C~0-C-c-§-0 ¢-$-0-Cc-$-0
2 20 F20 Mo RO
. 0
(@) (24) (25)
2 . 2 b, 2
¥e-80-Cg-5v0 ol/\NJLc)fC*c—ﬁ*o Br—~3-0"C~¢~3-0
 H 0 F O \J FZO 0 F20
Q
() (27 @
0 H'l 9 P O H1 9 0
oS- HOJ\O’C“C’ﬁ“O /”‘SJLO’C c»5~o
F:l 0 V2§ q ')
i) 0 (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
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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 e-beam irradiation.
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