ol

-

. TITLE ACRYLI C MONOVER, PCLYMER, AND CHEM CALLY

* AWPLIFI ED PHOTORESI ST COMPOSI TI ON BACKGROUND 1.

Field of the Invention The present invention relat
to a sem conductor device, and nore particul arI Y, W”ml
an acrylic nmononmer, a polynmer, and a chemcally
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anplififd photoresLst conposhtlon dmhlch may be used‘fwmw*
Descri ption of The Related ALt As a ié'nfiond'uct or THWININ ||u|u||4|||
device is high-integrated, there

TIRd;  forming an ultra-fine pattern haV|ng a SiLc abou

= f\lnnl |f *G00002*

0.10 gmor less when fabricating a ultra large scale
integration (ULSI) chi and the like. In genera

ACRe IS M QYO DBOLYSMER s caND, £ ENEGAL LBy AMPLIFIED
ul tra- flne attern may be conprised of a polyner, a

PHERFIRESISTHC AHON pPAG), and a solvent. O these,
the polyner may need to include a functional group

BARKRGIHAUADX i nity for a devel oping solution, an adhesive
force wth a substrate, etching resistance, and an
excdl | Ereld ofabplnyentd. As exanpl es of the functiona
group capable of inproving the affinity for the
dev dheprasentsanentipmrelaigsdo agdmesonductdrglegisevgnd inqr particularly,
substrate, a hydroxy group, a |lactone group, a

to aIaabeiicyhorgmmm polymet, arivea ¢heknacaltp\aniplifigd plaotoregifigompasition,
exanpl es of the functional group capable of inproving

whichenagtbehiserin memiuficamniog thesemaobduonerdevider i vat i ve, an
adamanti ne derivative, and the |like nay be given.
However, to inprove the resolution, a structure of the
polymer, that is, acid 1 nmobility by the PAG nmay be
nor . i mesdripaok of haRehtgdasrt i cul ar functi onal group
Performance of the polynmer nmay be continuously
I Mpray & demidowdi¢er .detid€i€high-integrated, there may arise a demand for

forming an ultra-fine pattern having a size about 0.10 pm or less when fabricating a
ultra large scale integration (ULSI) chip, and the like. In general, a photoresist
composition used in forming the ultra-fine pattern may be comprised of a polymer, a
Photo Acid Generator (PAG), and a solvent. Of these, the polymer may need to
include a functional group having affinity for a developing solution, an adhesive force
with a substrate, etching resistance, and an excellent resolution. As examples of the
functional group capable of improving the affinity for the developing solution and
adhesive force with the substrate, a hydroxy group, a lactone group, a carboxyl group,
and the like may be given. Also, as examples of the functional group capable of
improving the etching resistance, a norbornene derivative, an adamantine derivative,
and the like may be given. |

However, to improve the resolution, a structure of the polymer, that is, acid



is a need for a new polyner having an appropriate

resolution and a conposition including the new

pol ymer. SUMVARY An aspect of the present invention

provi des an acrylic nononmer, a polyner, and a

chem cally anplified photoresist conposition, which

may be used in formng a photoresist having | ess

substrat e- dependency and excel | ent transparency, and

al so being excellent in contrast, sensitivity, and
moBRvED O PECIRMHPRS tbRSmpéfard P8 @tpaﬂfculfahﬁln@tﬁ(ﬁﬁﬁglbu

i nvention al so provides an acrylic nononer, a polyner,

and parfefedice af thy p%rmhdrfma@dbdomwﬁ@ﬁlysﬁnp@mOSwa&n:r there

whi ch may inprove etching resistance of a

is PHRLPT&SESlew PSIGREA RGNS canagpp?aﬂﬁfet redbluti}e alM @SE&Hposition

invention, therée is provi ded an acry iC nonomer

mcnﬁ}ﬂorgge@e“t, @})ﬁiaxycarbonyl group (t-BOC group) at its
distal end. Tn this instance, the acrylic nononer may

be represented as Chemical Formula (1), [Chem ca

Formula (I )J RGO OO0 O O/V I where R6 denotes
SURINIARK hydrogen or a nethyl group. 2 According to an

aspect of the present invention, there is provided a

Pg' ﬁa{ﬁe 5 cylagg]g p?es é’ﬁﬁxﬁhﬁod Q%Hd%é ingarc]: ic?ﬁJ%HeE a PRIV and
a chemically amplified photoresist composition, which may be used in forming a
photoresist having less substrate-dependency and excellent transparency, and also being
excellent in contrast, sensitivity, and developing properties.

An aspect of the present invention also provides an acrylic monomer, a polymer,
and a chemically amplified photoresist composition, which may improve etching
resistance of a photoresist.

According to an aspect of the present invention, there is provided an acrylic
monomer having a t-butoxycarbonyl group (t-BOC group) at its distal end.

In this instance, the acrylic monomer may be represented as Chemical Formula
(1),

[Chemical Formula ( I )]
Re

O
0]

O)T

where R¢ denotes either hydrogen or a methyl group.
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may have a t-BOC group at its distal end. In this

i nstance, wherein the polynmer may include a recurring
unit being represented as Chem cal Formulas (I11) and
(I11), respectively [Chem cal Fornmula (H] R6 4--% O
O O O where R6 denotes either hydrogen or a nethyl
group, and [Chem cal Formula (I11)] R 0 0 R3 where
R3 denotes either a Cl to C30 alkyl group or a C, to
C30 cycl oal kyl group, each group including or not

I nClAddbatheaBYanCRBe®@lor MYOHRESD ifVeMith, dfe & ﬁ}gﬁd&[ QW3lymer
an ester group, a carbonyl group an acetyl group, -an

o I
SR R A R M

vatl Hﬁ%lé rther include a recurring unit
elnélrepr s em cal Fornmul a (IV) [ Chem ca

i o e it

represented as Chemical Formulas (1) and (1), respectively

[Chemical Formula (II)]
Re

T

o)

O)T

where Re denotes either hydrogen or a methyl group, and

[}

[Chemical Formula (IIT)]

where Rj; denotes either a C; to Csp alkyl group or a C, to Cs cycloalkyl group,
each group including or not including any one of hydrogen atoms, an ether group, an
ester group, a carbonyl group, an acetyl group, an epoxy group, a nitryl group, and an
aldehyde group, and Rs denotes either hydrogen or a methyl group.

Also, the polymer may further include a recurring unit being represented as
Chemical Formula (IV),

[Chemical Formula (IV)]



each group including or not including one of hydrogen
atons, an ether group, an ester group, a carbonyl
group, an acetyl group, an epoxy group, a nitryl
group, and an al dehyde group. Al so, the polyner nay
be represented as Chemical Formula (V), [Chem ca
Formula (V)] R RS R Mn o OO0 OO R R R3O O
where R1, R2, and R3 separately denote either a Cl to
C30 al kyl group or a Cl1 to C30 cycloal kyl group, each
ncliidi ng or not including one of hydrogen
et her group, an ester group, a carbonyl
acet yl group, an epoxy group, a nitryl
group,-and an al dehyde group, R4, R5 and R6 separately
denot e eitger hydrogen or a nethyl group, and 1, m n
and o respettively denote a nuneral value indicating a
recurring unit within a main chain, each numeral val ue
sat ivgfers Rigdehotes enther g Cr twCsp dlkyl @roup or a C, to Csg cycloalkyl group,
I/ (] +mtn+0) <0. 4. O<m (| +mtn+0) <0. 6, O<n/ (| +mtn+0) <0. 6, 0<
each gréuplimohiding ox@odinclalimg,ont lo& hpdrbgemeatom® \an leghee gannp, an ester
average nol ecul ar weight in ternms of 4 polystyrene of
grodp,00@atbonjill, £00p,040 acedyl dgrauptdne epdxair grvg@d, ghhitryl group, and an
distribution of 1 to 5. According to an aspect of the
aldphiy@ls @rdupi nvention, there is provided a chemcally
anplified photoresist conposition, and the photoresist

COoNQSd, theqidlyiadt madyHedelfented as Chemical Formula (V),

[Chemical Formula (V)]

s

where R;, R,, and R3 separately denote either a C; to Cso alkyl group or a C;to
Cio cycloalkyl group, each group including or not including one of hydrogen atoms, an
ether group, an ester group, a carbonyl group, an acetyl group, an epoxy group, a nitryl
group, and an aldehyde group, R4, Rs and Re separately denote either hydrogen or a
methyl group, and 1, m, n and o respectively denote a numeral value indicating a
recurring unit within a main chain, each numeral value satisfyingl+m+n+0=1,0<
1/d+m+n+0)<04,0<m/(l+m+n+0)<06,0<n/(l+m+n+0)<0.6,0<o0
/(l+m+n+0)<04,

Also, the polymer may have an average molecular weight in terms of



pol yner, a Photo Acid Generator (PAG, and a sol vent,
t he polyner where a m xture including an acrylic
nmononer i s polynerized. In this instance, the acrylic
nononmer nmay have a t-BOC group at its distal end.
Al so, the polynmer may be in a ratio of 3 to 20 parts
by wei ght based on 100 parts by weight of a total
anount of the photoresist conposition. Al so, the PAG
may be at | east one of conpounds being represented as

pol heatl 2,000 t5u1080080,)and AGndIdulat we %cns&%’bhﬁf&l O 1to5.
em cal Fornul a VI] and [ Chemcal Formula VI1] R~

S: A%gorgi'h gho BR aspeeof the pRR3ent ThveRiorReheRis I3’-}_’0\}:{71641 MREfcally

and R2 separately denote any one of an al kyl group,
ampii¥ied! i)ly(ltoﬁglguébmﬁ)snﬁﬁr bhdiero %Hﬁ)ﬂes@{ Q&H osﬁlotﬂefﬁ%y linclude a

group, and an aryl group, RS, 5 separately

olgﬁﬁgtaq)h%ﬁ)eAgld @é@f‘a?(?e(@'A@t) OlIR: a ?(ﬁvé’?llt kt){nl: Plryﬂllép wh@re a mixture

gen group, an al koxy group, an gro

mcfu]BL G)F(Hﬁe& f&ym?ﬁnogftijﬁ?’ls éolgfmeﬂ%dkoﬂ/ J@J %gg’é%%t esﬂzpyhc monomer

ycarpony group
ne of -0OS2CF3, -O0OSR2CG4F9, -
ma@%&i@o&%‘%ﬁg%%ﬁ@%) 2, -N(C4F9)2, -C(CF3)3,
[ ChemFg)a ¢ E%I% g% %F In? ?]rat%h%n%gg k& pglfl)s[ gylw%ig%yi)ellslegl 'on 100
part?b% “(/%:1g t%f Ia totél aznounxt of(%he photoresist composition.
Also, the PAG may be at least one of compounds being represented as

Chemical Formula (VI) and (VI), respectively

[Chemical Formula VI] and [Chemical Formula VII]

iy R
R;—S+-A ' R,—S+-A
YT
| Ra3
/W/ AN
R5 R4 R5 R4
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where R, and R; separately denote any one of an alkyl group, an allyl group, a
perfluoroalkyl group, a benzyl group, and an aryl group, Rs;, R4 and Rs separately
denote one of hydrogen atoms, an alkyl group, a halogen group, an alkoxy group, an
aryl group, a thiopheneoxy group, a thioalkoxy group, and an alkoxycarbonylmethoxy
group, and -A denotes a compound represented as one of "‘OSO,CF;, "OSO;C4Fs,
OS0,CsFi7, N(CF3),, N(CyFs)2, N(CsFg),, C(CF3)3, C(CaFs)3, ‘C(C4Fo)3, and Chemical

Formula (VI),

[Chemical Formula (V)]



where X denotes one of a nonocyclic or polycyclic C3
to C30 hydrocarbon group, a benzyl group, a C6 to C20
aryl group, a Cl to C20 al kyl group, a ClL to C20 al kyl
hal i de group, a Cl to C20 al kyl sul fonyl group, a Cl to
C20 al koxy group, a Cl1 to C20 allyl group, and a C 1
to C20 cyano group, at |east one hydrogen atom of one
of the nmonocyclic or polycyclic C3 to C30 hydrocarbon
group, the benzyl group, the C6 to C20 aryl group,
the ClQg, | kyl group, the C to C20 al kyl halide
groum)sﬁu} (Ra-x al kyl sul fonyl group, the Cl to
C20 alkpxy group, and the Cl to C20 allyl group is
substituted with one of an ether group, an ester

Or OWhered XCAnBRRYdne HF oauﬂlon&glcl@@ o 3blyBy@Re; tPC ol}fd%carbon

group, a cyano group, roxyl “group, a car
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phot oresi st may have | ess substrate-dependency and
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contrast, sensitivity, resolution, and devel opi ng

atop: & swlfyriakn. afugpine piadl, aRshat Gyael Apmpand A derotestagrnigger of 0

5e5|stance Through these, a sem conductor device
to 2.

Also, the PAG may be in a ratio of 0.3 to 15 parts by weight based on 100 parts
by weight of an entire solid of the photoresist composition.

Additional aspects, features, and/or advantages of the invention will be set forth
in part in the description which follows and, in part, will be apparent from the

description, or may be learned by practice of the invention.

EFFECT
According to exemplary embodiments, there is provided a photoresist formed
using a chemically amplified photoresist composition including a polymer where an

acrylic monomer used as a raw material is polymerized. In this instance, the



having an ultra-fine pattern may be manufactured.

BRI EF DESCRI PTI ON OF THE DRAW NGS These and/ or ot her
aspects, features, and advantages of the invention
will becone apparent and nore readily appreciated
fromthe foll ow ng description of exenplary

enbodi nents, taken in conjunction with the
acconmpanyi ng drawi ngs of which: FIG 1 is a graph
illustrating a ' H NVR spectrum of a nononer obtai ned

hdWresidIRSE SesEXIRAE-ddpRAERKy Bind gxdeletRAR)afdnYy, and may be
P enbodi nents; FIG 2 is % gflggh il ustratiﬂ.ﬁig a yI—I-Nl\/Ry

RN&H i UBNBhst2 sERARAET rbiAbM ethdDY heRberiEXanRkE,.
. accorldi ng:? tsbt eszxen%:ﬁgr; enbodi nent%v;egélng El%bis1 a graph ©

phoibletist F@} 1 e B icHid WRiERECT ML @i #heRO! ¥ EBhicBRGR IR R vice

by Synthesis Exanple 4 according to exenplary

herts: j illustrating a Gel

ha‘%@%’%ﬂ%ﬁ??ﬁ%&%ﬁ%g# glﬁlﬁ")‘/fgft%g) data of a polyner

obt ai ned by Synthesis Exanple 4 according to exenplary

enbodi nents; FIG 5 is a graph illustrating a 'H NWR

|T¥1’E3 ined by Synthesis Exanple 5

BR_Z@?%F Fkng_ Igﬁqeggnp af?%@r@lg(}fnents; FIG 6 is a graph
1 t’i?]jtesreagrll({)%xgtﬁ]p%:)gspgats,afegfuae%h %8{1 gaqgé(né?oﬁ%tf go:,fi}gg irtl)‘yention will

Synt'hesi s accor g
nbodi  FIG 7 i. h,ill ti " H NVR
oo SR TIb304 b, el S BodHaBRe o S PP Gl o
di t I nmbodi . 7 FIG 8. i .
exeGHTSTH SRR (A RSO Gt s AegprEpPang et auines,t
nthesis Exanple 6 according to exenplary

bodi ments; FIG 9 is a graph illustrating a ' H NWR

| [ hesi s Ex le 7
Z(F:) i g:flélu ],r]ngso{ g?a@ﬁ g%gg{lggogtﬁﬁmdmbyg{u% r(])% a en‘j’cl)nsc’)mer %‘gglingd by

Synthesis Example 1 according to exemplary embodiments;

wh

FIG. 2 is a graph illustrating a '"H-NMR spectrum of a monomer obtained by
Synthesis Example 2 according to exemplary embodiments;

FIG. 3 is a graph illustrating a '"H-NMR spectrum of a polymer obtained by
Synthesis Example 4 according to exemplary embodiments;

FIG. 4 is a graph illustrating a Gel Permeation Chromatography (GPC) data of a
polymer obtained by Synthesis Example 4 according to exemplary embodiments;

FIG. 5 is a graph illustrating a '"H-NMR spectrum of a polymer obtained by
Synthesis Example 5 according to exemplary embodiments;

FIG. 6 is a graph illustrating a GPC data of a polymer obtained by Synthesis
Example 5 according to exemplary embodiments;

FIG. 7 is a graph illustrating a '"H-NMR spectrum of a polymer obtained by

Syhthesis Example 6 according to exemplary embodiments;



FIG 10 is a graph illustrating a GPC data of a

pol ynmer obtained by Synthesis Exanple 7 according to
exenpl ary enbodi nents; FIG 11 is a graph illustrating
a 'H NWR spectrum of a pol yner obtained by Synthesis
Exanpl e 8 according to exenplary enbodi nents; and FI G
12 is a graph illustrating a GPC data of a pol yner
obt ai ned by Synthesis Exanple 8 according to

exenpl ary enbodi nents. DETAI LED DESCRI PTI ON

Her il0af (€4 graph iRGsEMlingC a FPTOBRE of @ pRBINE®biaiRAbyaSynthesis
chemcally anplified photoreS|st conposi tion

Exﬁﬁ@@%@bé&dlhot&es@ﬁ@laﬂya/msdm&wents will be described
detail. Acrylic nononer The acrylic nonomer

accmi@ G s%rﬁmem‘gétéw% anppgive @ﬁe%trﬂﬁ)bfb@ pbiSBEr Bftaded by
raw materi al” of the polyner, and nay ave a

MR its distal
Syﬁetgg% ]%%e ac?%r&%‘{:m%tgggeeléﬁlﬁggﬁg? Hg%b?%l cularly limted,

howqf'\f@r {S%r %ﬂ%ktﬁat%@ a @P@%QM'H? l)ym&rcclgtagﬁ@tﬂl}/ag\ynthesm

acryl at e IS ucedinto a norb rnene deriva

Exhplf )'a P%r@ﬂpf(h&%ﬁ]!pxa?# éﬁ{ﬁodm%(rﬁpe used as the acrylic

'S 1 ance conpound may |nprove
etc S| S|
m)ngﬂl(qjgll £ E{)gﬂ‘ %ﬁlsgcfitln (l;ﬁtrl\fel%l? & éc},t] m f: a pély%(wéh%btameﬁl by

Syntgesﬁ‘rs%xarr(p e § lccor%?ng to exerr?plgry eronbodlments; and
FIG. 12 is a graph illustrating a GPC data of a polymer obtained by Synthesis

Example 8 according to exemplary embodiments.

DETAILED DESCRIPTION
Hereinafter, an acrylic monomer, a polymer, and a chemically amplified
photoresist composition according to exemplary embodiments will be described in

detail.

Acrylic monomer

The acrylic monomer according to exemplary embodiments may be used as a
raw material of the polymer, and may have a t-butoxycarbonyl group (t-BOC group) at
its distal end.

The acrylic monomer is not particularly limited, however, for example, a
compound in which (metha) acrylate is introduced into a norbornene derivative or a
norbornane derivative may be used as the acrylic monomer. In this instance, the
compound may improve etching resistance of a photoresist. The acrylic monomer may

be a compound represented as



O where R6 denotes either hydrogen or a nethyl group.
Pol ymer The pol ynmer according to exenplary enbodi nents
may be a conpound where a m xture including an
acrylic nmononer is polynerized, and the acrylic
nmononmer may have a t-BOC group at its distal end. The
polynmer is not particularly limted, however, for
exanpl e, the polymer may include a recurring unit
bei ng represented as the follow ng Chem cal Formnul as
(' Ycasical Foldia qupectively, [Chem cal Formula (1
1)] R6 -11--~0O 6 O O where R6 denotes either
hydroges or a nethyl group, and |[Chemi cal Fornul a
(rri 9 f~5 O OR3 where R3 denotes either a C1 to
C30 al yp group or a C1 to C30 cycl oal kyl group

each cl udi ng or not including any one of

, an ether group, an ester group, a

car bon Iogroup, an acetyl group, an epoxy group, a
nitryly group, and an

)v

where R denotes either hydrogen or a methyl group.

Ed

Polymer

The polymer according to exemplary embodiments may be a compound where
a mixture including an acrylic monomer is polymerized, and the acrylic monomer may
have a t-BOC group at its distal end.

The polymer is not particularly limited, however, for example, the polymer may
include a recurring unit being represented as the following Chemical Formulas (II') and
(II), respectively,

[Chemical Formula (1I)]
Rs

=

0

by

where Rg denotes either hydrogen or a methyl group, and

’

[Chemical Formula (III)]



al dehyde group, and R5 denotes either hydrogen or a
nmet hyl group. Al so, the polyner may further include a
recurring unit being represented as [Chem cal Formula
(IV)] RL where Rl denotes either a Cl to C30 al kyl
group or a C1 to C30 cycl oal kyl group, each group
i ncl udi ng or not including one of hydrogen atons, an
et her group, an ester group, a carbonyl group, an
acetyl group, an epoxy group, a nitryl group, and an
al dehyde oup. The recurring unit represented as
Chem la (I'l) may be a recurring wunit by the
above de Kbed acrylic nononmer. Using the recurring
esented as Chemical Formula (U), a residual
filmratho required in an ArF-1iquid imrersion
exposure a photoresist may be reinforced. Wen a
light is irradiated, a t-BOC group, that is, an
aci GvheRITsi dehvies ¢itter p Gray Cheaallsé pauploed C; Th € g platiiylegoup,
t-BOC group may inprove nobility of an acid. Through
each lr&up i@cln@iaglod nboimcRillinghy Phetod hediogén MoGhsan @hditgragt, an
may be i nproved, thereby obtaining a photoresist

est@rb); B cRBHYIl Lo @R lab@filt grbiip, ah Rpeer oGl Lullr§lr groyp, andvan
acl d-sensitive functional group may be introduced into

aldéfiRe ERYHY dnld g dbibitds diBBr IRBIespeR dr aﬁleﬁiﬁegéo@p\.l Formul a
(rety. noi ety for inproving an adhesive force with
a sulisd, BatgelyHer AR Y BRle Slre RN Dhid il 84tednk o
t he ri%ur#?ﬁgquhgs represented as E%ﬁgnicg?g%grnula
(11 i¢neiSalFoahR(BHFI N agent for the adhesive force
with t%e substrate, for exanple, a |actone-containing
acryljic nopnoner nay be used. Also, a bulky

compound for increasing etching resistance

e-phet oresist may be introduced while using the

acid-‘!ﬂgrfive functional group and a

| act one-containing functional group for reinforcing

the adhesi'¢ force with the substrate. A nunber of the

where R; denotes either a C; to Csg alkyl group or a C; to Cj cycloalkyl group,
each group including or not including one of hydrogen atoms, an ether group, an ester
group, a carbonyl group, an acetyl group, an epoxy group, a nitryl group, and an
aldehyde group.

The recurring unit represented as Chemical Formula (II) may be a recurring
unit by the above described acrylic monomer. Using the recurring unit represented as
Chemical Formula (II), a residual film ratio required in an ArF-liquid immersion
exposure of a photoresist may be reinforced. When a light is irradiated, a t-BOC group,
that is, an acid-sensitive group may be separated. The separated t-BOC group may
improve mobility of an acid. Through this, a resolution of the photoresist and a

contrast may be improved, thereby obtaining a photoresist pattern profile excellent in

10



recurring units represented as Chemcal Formula (I11)
may be at |east two, and the at |east two recurring
units represented as Chemcal Fornmula (111) nmay be
different from each other. In this case, various
functional groups, the noiety, the bul ky hydrocarbon
conpound, and the |like may be introduced, and each of
the polyner and the chemcally anplified photoresist
conposi tion may be used in various types. The
perp@@idulaking uni t represented as Chem cal Formula (IV)
may be a recurring wunit by a norbornene derivative.

Si NG &SRR D TR b Clrb@NRhy Bk QhPoddbed o HROBRFRE NGt
derivative is incited to have a spiral structure

repfé'?&@écf‘é‘s@%ﬁﬁ&l FB@uli {I\ﬁ/) POA ¥i¥Rdty fdr Smplo@ihg faR afifkdive @or@@ Rhth

solubility wth a solvent of an exi sting nethacrylic

a s&tﬁ&%yd?‘?ﬁe Eﬁ[ﬁéfreﬁ& rihyIh fdtr%@ﬁUePXnMPJ fé%&‘i‘ms ﬁr}Fﬁr{Q{e}é{ed as

I's sol opo ynerl zed ecul ar

Ch (ﬁﬁ d' fsfécréﬁlnfor&ﬁ ba exﬁdfoﬁjst @‘%dhc%m fo@@e with the
i ymrmﬁm%. 1B

ow nolec
subgliglitg ! t%}“ % @ebael %Eéo?l% \';g Ib@gl‘i ac '{'ﬁ}@eﬁﬂgﬁ yner {‘Me‘afj“%ils%ga
bulﬁ%ﬁ érogarbon coqﬁ ! Eg forgm\cl\{lgzl s(frag %t@h {1? gers}e/sk)ang? 3€the Cpg{)toreisﬁt may

be ﬁjgrlpg%creﬁ Hug\élfg%gvtge Iac{/l s%r@wecfunc 10{1%1 gé u@td TEiatone cdnt'cturrlllng
Fong BB O t%{?sff wglﬁwweﬁ%cs\xrﬂﬁﬁ?ﬁvem g number of the
BB e R B AR s 8 oy
leasl?fwg 5rec|1?16mr'1\g 1r1]n1?s r(e)prgse(r?ted(gs%hemlca’l Formula (]I[) may be different from
each other. In this case, various functional groups, the moiety, the bulky hydrocarbon
compound, and the like may be introduced, and each of the polymer and the chemically
amplified photoresist composition may be used in various types.

The recurring unit represented as Chemical Formula (IV) may be a recurring
unit by a norbornene derivative. Since a norbornene functional group of the
norbornene derivative is incited to have a spiral structure obtained such that the polymer
is transformed, a poor solubility with a solvent of an existing methacrylic copolymer
may be significantly improved. When acryl is solely copolymerized, a molecular
weight of the polymer may be difficult to be adjusted, and the polymer having a low
molecular weight may be difficult to be synthesized. However, when introducing the
norbornene derivative into a polymerization reaction, a degree in which the acrylic is

polymerized may be adjusted to thereby fabricate the polymer having the low molecular

weight. That is, the norbornene derivative may serve to adjust the molecular weight of

11



O where R1, R2, and R3 separately denote either a Cl
to C30 al kyl group or a C1 to C30 cycl oal kyl group,
each group including or not including one of hydrogen
atons, an ether group, an ester group, a carbonyl
group, an acetyl group, an epoxy group, a nitryl
group, and an al dehyde group, R4, R5 and R6 separately
denote either hydrogen group or a nethyl group, and
1, m n and o respectively denote a nuneral val ue

thel pitiirecat | Ao athe MRAIHHeNB AeHPMtive Whdyhinipréve M Bichld! Bsistie of
numeral value satisfying 1 + m+n + o0 =1, 0 <

thelfgﬁ'\Moi"ejsﬁt."'n"'o) <0.4,0<in
(I +mrn+0) <0. 6, O<n/ (| +m¥n+0)<0.6,0<0 / (1 + m+ n +

0) ﬁ'h_g 'pélyrn-Ep,%)r éx%mpﬂ:, ﬁ@?’ b@fep.fe@exﬁecf aﬁt io of 10%to _40%
by wei ght based on  an entire nononer for polynerizing

Egﬁééﬁg%gg@ponﬁaa§ggfific exanpl es of the pol yner,

ounds represented as the following Chem ca

Fornmul as 9a.to 9n, Rhowevd Rsent invention is
not timiteddthbrett emMeat-¢Fornul a 9a] 0 0 ON
A-\ Oerrica = r-=p00 OO0 O
I't-~OH 0—q [Chegical kgrmula 9 G

R4 Ry R3
0
O)T

where Rj, Ry, and Rj separately denote either a C; to Csp alkyl group or a C, to

b

Csyo cycloalkyl group, each group including or not including one of hydrogen atoms, an
ether group, an ester group, a carbonyl group, an acetyl group, an epoxy group, a nitryl
group, and an aldehyde group, R4, Rs and R¢ separately denote either hydrogen group or
a methyl group, and I, m, n and o respectively denote a numeral value indicating a
recurring unit within a main chain, each numeral value satisfyingl + m+n+0=1,0<
1/0+m+n+0)<04,0<m/(J+m+n+0)<0.6,0<n/(l+m+n+0)<06,0<o0
/(1+m+n+0)<04. Thatis, 1 may be in a ratio of 10% to 40% by weight based on
an entire monomer for polymerizing the polymer.

As specific examples of the polymer, compounds represented as the following

Chemical Formulas 9a to 9n, however, the present invention is not limited thereto.



0--0~0o~000 Zq'-~0H 0 0 [Chem cal Fornula

“9d] 000O [Chemical Fornula 9¢] o f-o 0 0 0O POH

.0 0 13 [Chemical Fornula 9f] 7j 0 0ao OHODOO
- cA- [Chem Fornmula 9g] 00 o O

[Chemical Formula 95]

) [@1 cu _gzlo _gia
e

[Chemical Formula 9b] O}v

~t bbb =
g

u]

0.5 0, O

>V
[Chemical Formula 9¢]
----- st {—;{—%Df—gof—go 2 st-
7;\@ E 010 @w . D
[Chemical Formula 9d] >\_

..... @* { 1_(5:10+_§i,;



O O [Chemical Fornmula 9h] 0" +1-- ~11 41- 1'll O
0 OHO O [Chemcal Formula 91 ] OO0 OO HO
[Chemic at Formula 9j)] o 0 o O oD aDa 14

Chemical Formula 9k] OO X~ OO ~OHO

[Chmucal Formula 9f}

~~~~~ i +{_Qﬁ

..... @1 {_<_+-_gi.. ?D{_ﬁo\f\ {lo

14



[Chemic al Fornmoula 91] ~O40 ~O~0 0 OO OO0 oCH

OO0 [Chemcal Formula 9§ OO O 01~ ) bo OHO

[ Chemical Formula 9n] O O O O- b- O 0 OH O The pol yner

may be insoluble or scarcely soluble in an al kal

aqueous sol ution, however, may be soluble in the

al kal i aqueous sol ution, as necessary. However, the

pol ymer may or may not have the acid-sensitive

functional group at its side-chain, as necessary.

Dependlng on a change in a type and content of the
eS|Z|ng 15 the polyner, solubility

of the r JNAGHK ~onJreduced. In
generalgzgﬁnJF drgsﬁebﬂ£;§i§§b o+gthe pol ymer

i ncreas t he ty thre to the al kal
aqueous sol utionr g?jgfgfégg. S manner, the

phot or esi st, wh €0 OH

[Chemical Formula 91]

oty gl _ﬁofﬁ

o

00 g0, ©

[Chemical Formula 9m]

1‘ 1—§= B ivel “faﬁ--@s.{..iﬁig
D WD B, O

[Chemical Formula 9n]

The polymer may be insoluble or scarcely soluble in an alkali aqueous solution,
however, may be soluble in the alkali aqueous solution, as necessary. However, the
polymer may or may not have the acid-sensitive functional group at its side-chain, as

necessary.

Depending on a change in a type and content of the monomer for synthesizing



manuf act ured using the pol ynmer obtained by adjusting
the type and content of the nononer, nay be excell ent
i n adhesive properties with the substrate, substrate-
i ndependency, sensitivity, and resolution. The pol yner
may be a bicopolynmer or a multicopolyner. The

bi copol ynmer or the nulticopol yner may be, for
exanpl e, a bl ock copol yner, a random copol yner, or a
graft copolyner. The pol yner nay be polynerized in a

the (p¥Binfed| soRBNRYTBE tHRPUBMEIr mAYBYe inPre@fe@0Rbd0cOE In general, as a
pol'ynerized 1n a radical polynerization schene. As

hydS3phEPkc 8o oftthe Polyhdrah@base!, Re kAHbiGAI wiR ¥ B 13 ahd QMali
used when'the radical polynerization schenme is

aquetls’ 's&gti&f*'tm%azbg biegihsbut pr it tihhder, ( Ak BMotorf&8Z AWtlich is
peroxi de (BPO, |auryl peroxi

de
e o9 ol e o o ]
AR IOl endp P MR el
n ' . Lhat i ft T
ol 107 Uphiad i BLRE efl, ( Shc AST Mpyre

md%%%éﬁggk§%%%§ﬁim@g%ﬁ%hgg_polynerization, suspensi on

suspensi on pol yneri zati on,

LS I ' [ dthe |like. f
Zm;o {;,/ ﬁglly%%r Hehe zzl%tclogcﬁl?’mep oF g I%Alhlglﬁgﬂﬁ) mer.AS Tlggl(%g&{oﬁéneq or

I'Zation solv use yheri
pol.yner., benzene,. tol uene, ene.. hal ogenat ed
e EREnmf BBE -t R oFs SRy IR A 0B paymer. or

thers, |agtones, ketones, am.des Ic%ﬂols nd the
erafleQRINBG DANGPURE! G iy RBRedata DTG e e g Vel may
onbi nati on ofﬁ%mo or mgre. A sol.vent may Rg used when

prefiGH it 1P B GHER. P B GHE FIRTR oL EHTEREY G &0
. .when pol ynmeri zi ng .t he ol ymer may be appropri.atel )
initidgre taeaﬁd&@ba?ﬂd{n%aza&ﬁn aﬁ?%@%ﬁhq gy ERpTzliph setemse

pol ymeri zation of the polynmer is conpleted, a .
carfigfh Dple 3EqNasisORBRERREFile - BrrgavicRerotids (BRI daury peroxide,

reaction m xture may be preferably renoved q% a_
azOBisEOFAPrBIEilc AZabisiseualerongrilgs i-pigyl hydrospsrepdds, andathe like may be
~nol ecul ar wei ght of the polyner and a di spersion of
givemeangppaydigl used phengy At ingf conpliaatien |of ke of@prehe The polymer may

appropriately adjusted by changing a used anount of
- be tpobynienized it @rschéme such as bulk polymernzation, solution polymerization,
suspension polymerization, bulk suspension polymerization, emulsion polymerization,
and the like. As examples of a polymerization solvent used when polymerizing the
_polymer, benzene, toluene, xylene, halogenated benzene, diethyl ether, tetrahydrofuran,
esters, ethers, lactones, ketones, amides, alcohols, and the like may be given, and may
be used alone or in a combination of two or more. A solvent may be used when
polymerizing the polymer. A polymerization temperature when polymerizing the
polymer may be appropriately selected depending on a type of the solvent. After the

polymerization of the polymer is completed, a non-reacted monomer and by-product

remaining in a reaction mixture may be preferably removed by a precipitation method
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the polynerization and a reaction tinme. The
wei ght - aver age nol ecul ar wei ght (Mvy) of the pol yner
neasured by a CGel Pernmeation Chronatography (GPC) in
terns of polystyrene may be in a range of about 2,000
to 1,000,000, and may be preferably in a range of
about 3,000 to 50,000 based on sensitivity, devel opi ng
property, coating property, heat resistance, and the
i ke. When the wei ght-average nol ecul ar wei ght of the

usiBOthY B®kedth terms of polystyrene is Iess than 2,000, a
resist pattern may be easily broken and deforned, and
when, hBRWE! WAL ARy T 88 Yl @¥peMRInWHiheholefRar weight of
polymer in ternms of po¥ystyrene is nore than

h 0039 be Bppr§ h@fsid b ifig| [ 8 (1B%hitor of

teé@@@%forgtgaP&ﬁﬁﬁ%ﬁgcﬁlgr W%Qgﬂ%‘§F§%?$@%%§on‘o Pﬁgno

1 e 5. n r .
e G 2t et G B ore SRt el SnPngien aw
el I Liiof [ 0S4 cor
o FASEIER HeB ] S RLALR) S SATRESRHL P0rE BP0

| ar i ments I nc

oS Bk 50 S8 STIPTO f f M
[ , |i . - BOC .
o5 285, DI 5105 OB, B

prot B Boan L) e MG Al GBI eign: o
e GRS SfapeLiDEE b IS A I 5 TS, EUape b gusily

nd the lik y .be used alone, or_in a conbination
brojh gacgrmsglyand igep dhe Ve Piae mofeqriarieight of theolymer in
chemcally anplified 8hotoresist conmposi tion
tergs Ob PRy HY eRD 1seReieghal {0 N iarrainlwionsf thieresiePaligHpmay be
the above described polynmer, and thus repeated
detgraarated.pt A gRlequiasr weighiyfisfribgigoro g theepolymer mag dist e Sofand
the polyner may be 3 to 20 parts by wei ght based on
prefgblpaita 3 by weight. of the entire chemically
anplified photoresist conmposition. In this instance,
whe rChemecallp amphifiedyshotdiesighadmpasitians | ess than 3 parts

by wei ght, a thickness of a resist
The chemically amplified photoresist composition according to exemplary

embodiments includes a polymer where a mixture including an acrylic monomer is
polymerized, a Photo Acid Generator (PAG), and a solvent. In this instance, the
acrylic monomer may have a t-BOC group at its distal end. Also, the chemically
amplified photoresist composition may further include other additives, as necessary.
The other additives may not be particularly limited, however, for example, a surfactant,
water-soluble alcohols, basic additives,. and the like may be used alone, or in a
combination of two or more. Here, the polymer included in the chemically amplified
photoresist composition according to exemplary embodiments may be the same as the

above described polymer, and thus repeated descriptions thereof will be omitted.



filmmy be significantly reduced, and thus a desired
* thickness of the resist pattern may be difficult to
be obtai ned, and when the content of the polyner
exceeds 20 parts by weight, the thickness of the
resist filmmy be significantly increased. For
exanpl e, at | east one of conpounds represented as the
following Chem cal Formulas (VI) and (VI1) may be
used as the PAG however, the PAGis not particularly

LT mig &ﬂténh@ff @k %ol&l[nqlﬁﬁy %6“3 tg 2] Msabgwaalgﬁt%se[dq}ﬁm()&ﬁhs by

Fornmul a VI I

wei‘ghﬁ%fwgﬁlr&héﬁgal%rﬁﬁ%ﬁ%% ofestiE RBMBoAA. ORE 1 iRfince,
al kyl group, an all'yl group, a perfluoroal kyl group,

whéh BEM elug&fotH Ro?ﬂlqr ?snleﬁrt)ﬂ!in 81591 by R%lghRAa tﬂanégé of a resist

separate e one hydfbgen atonms, an al

filnd 'fn%g Be s hﬁ gﬁtrédlgfég Uhhd tﬁtﬁ aa(ie|§19§¥ Qﬁcﬁéép of 18 resth %Lttem may

eneoxy group, gr oup
|
g ﬂﬂfﬁ%ﬁ%@y I S ST o v
N(,CAF9 CF3) 3,
Welogcoé?% lgﬂest%*((j': g:))slét fil} Iélg'zﬁg 1%1?1‘[’1[:? qmmcrga&emcgal )
Ega%te)ﬁl le.[ (ahse%_i >gne § i(gnpoungu repregente%) Js th(l,: ?ollowmg Cl%mlcal _
Formulas (VI) and (VII) may be used as the PAG, however, the PAG is not particularly

limited thereto.

[Chemical Formula VI] and [Chemical Formula VI]

Ri Ri
Ro—=S+-A R,—S+-A
RV
| ——Rs
/\l/ AN
R5 R4 R5 R4

’

where R, and R, separately denote any one of an alkyl group, an allyl group, a
perfluoroalkyl group, a benzyl group, and an aryl group, Ri;, R4 and Rs separately
denote one of hydrogen atoms, an alkyl group, a halogen group, an alkoxy group, an
aryl group, a thiopheneoxy group, a thioalkoxy group, and an alkoxycarbonylmethoxy
group, and -A denotes a compound represented as one of ‘OS0O,CF;, OSO,C4Fs, -
OSO0:CsF17, 'N(CF3)2, N(CoFs)2, N(CuFo)z, "C(CF3)3, C(CoFs)3, C(CaFo)s, and the

following Chemical Formula (VII).

[Chemical Formula (VII)]
O FrH, ©
-o—§—c-cio—ﬂ—ﬁvm—x
0O

*
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where X denotes one of a nonocyclic or polycyclic C3
to C30 hydrocarbon group, a benzyl group, a C6 to C20
aryl group, a C 1 to C20 alkyl group, a C1l to C20

al kyl halide group, a C, to C20 al kyl sul fonyl group,
a C to C20 al koxy group, a Cl to C20 allyl group,
and a C, to C20 cyano group, at |east one hydrogen
atom of one of the nonocyclic or polycyclic C3 to C30
hydr ocar bon group, the benzyl group, the C6 to C20

aryl ouPp tdhe t b
al k))‘llhg{](:'ajlﬁl %eé‘ugé?é’gﬁ Otftql hlgggoﬁldlﬁy % g&%}fbklfll(23utofOéLo3r(1)y}I§ydfg&Qr on

grog#; Oa'“‘lPenz#l% at@ t&% ﬂ#'lkcq 0p L A'EOYP Cooaﬂﬁl}%ltg%pcg- Ctl Q @%Oalkyl

prs *subst with one of “an et he

halgir %chrp 2, ?08{: rap&{sﬁif&gl %m%?yang%g(r:zg raﬂ(lde glﬁg%aac(? |C20 allyl

BB MR 0 Tl e, T L SR, P oy 0
mofosfEHT ﬁ%mi 0 Tl M A o o
aryh gfﬁs*ﬁ iS850 S5t e RCBERE AP G S ﬁﬁtdsi’gpou(%(/f*ief@h@ Ca
aIKBRSh SRR 001 05 e £ Perti 16F 61 FO L BB, is

Chem cal _For rrul a 10 a] CH [ Cheni cal Fornoul a 1 glogp

suqs e AR SNEOEPUR CAENFEP R CAHPORY 60} an geefa

-rs+s+ - CG 0O0H. OOS
a nitryl group, a cyano group, a hydroxyl group, a carboxyl group, and an aldehyde

group, R denotes one of a C; to Cyo alkyl group, a C; to Cy alkoxy group, a nitrogen
atom, a sulfur atom, a fluorine atom, and an oxygen atom, and m denotes an integer of 0
to 2.

As examples of a cation of the compounds represented as Chemical Formulas
(VI) and (VII), compounds represented as the following Chemical Formulas 10a to 10p

may be given.
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[ Chem cal Formul al Oe] [ Chem cal FarnulalOfJ 0 [ Chem cal
Formula I']Ed [Chem cal Formula 10h] | \ s+ s- s + r \
+r \ s+ [Chemcal Fornmula 10i] C

[ Chemi cal For moul al0k] [ Chem cal Fornoul a 10j ]

[ Chem cal Fornoula 101] Q11 CH S+ r S+ H,C S+ S+

[ Chem cal Formul al Onf 0 [ Chemi cal For noul al 00]

[ Chemi cal Fornmula 10p] O O [Chemi cal Formula 10n] As
exanpl es of the conpound represented as Cheni cal
Forrrula nds repre ted as th

fol | ow emcal IasIIa |111 Che I

For J12a to nd Che orrrul to 13i

may en O
O-~,-L.C<’\(/)\Z"CCO%O/ HOH— mca[ForrﬁJ aIIa]
[ Chem catFPodnul al | b] em cal la 11 c] F2 0
F- 0 [Gbegca Bemplg10alC C cH,0' -c-, Co OHOA - C OH_
OH [Chemical Formula 10b] [Chm:l:alanmla 10¢]

- [Chemical Formula 10d]

Q Q
@ E;
0

[Chemical Formula 10¢] [Chmnu:alFumuﬂa 10f] /, /

[Chemical Formula 10g]
[Chemical Formula 10h]

s TR B < R

IRCIRCIRG

[Chm.u:al Formula 10i] [Chemical meﬂa 10k]
[Chemical Formula ll]]] [Chemical Formula 101}

@,/' g
e @ oS

[Chemical meula 10m] [Chemu:al Formmla 100]
[Chemic al Formula 10p}

-
©—5+_ <:>—3+ 7 \
i

o O
[Chemical Formula 10n]

As examples of the compound represented as Chemical Formula (VID),
compounds represented as the following Chemical Formulas 1la to 111, Chemical

Formulas 12a to 120, and Chemical Formulas 13a to 13i may be given.
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[Chemi cal Formula It d] [Chemcal' ormula 11 e]
[Chemical Formula | If] OF OF OFOACCO O-0-S
%~~C CO-0-S% Clc-0 O 0 H H OH. [Chemcal
Formula 11 g] [Chenical Formula I1h] [Chem cal Formul a
11i] OF. OF-. OF- 0, -CCO0O0O-019-C'C- O -
CA-CCGCO0OO OH OH O0H [Chemcal Fornoulalljj

[ Cheni cal Fornul al | k] [Chenmical Fornula 111] 21 0 H O
1111 0H, OOH 0- OCGF2 11 AAJ- O CF SO
~0"C, ,F“ll 0 -0 Chemi cal For %a 12 a]

[ Cherfi Al grul a 12@’}5% cal Fefnula- ] G 0 H_
00 H.”d“OfH_ o0 11f1'(3| Sit 11 d’ S O---rSo-

[ Chem cal rrriJI é I 26] [ i cal For nmul a [ Chem cal
For niffhanickDfopmul0l1 4} [COengcalF@m@a ABIC C- C- O C- -0
F-CCl1 11 -- 11 - it [Chemic al Formula 11¢]
O§ f(":: % E: % E:
-0 :’ ‘w0 - "'uf Note - ’\\’
M go % ﬁ;.o °7%
[Chemical F la 11d] [Chemical Formula 11 e]
[Chemical Formula 11]
% 0 9 F:
203 e .0-37" 0 -0-3"¢-0
Obﬁ:oo © ﬁn\f—o Ooﬁ_ o
( <0
. [Chemical Formula 114]
[Chemical Formula 11g] [Chemical F la 11i]

[Chemical Formula 11]]  [Chemicel Formule 1K) [Chemicel Formn 111
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'0'Clc'So- GCGSOCG.C5-.0- F~ F- OF OH OF O

[ Chem cal Fornmula 12@ [Chem cal Formula 12h]

[ ChOmi cai Formula 12i] 1/1 0H 0OO0O0O0OH O
0-CC-S0. OHS OGS O NO ¢YyCsAOBr~", s -0-0
-0 00 [Chemcal Formula 12]] [Chem cal Fornula 12k]
[Chemical Forrmula 121] OH" OO H. OO H O -0 S11
O 0o0CGCS-O -s0- C"-0- F_~11 05F20F30

[ Chem cal Formula 12n] [ Chem cal Fornmoul a 12n]

[ Chem cal foromuda 120], 0,0 @1 0 O 0-%c}0 @'sc-0 1
O s_QQi=Yb.o-G.H-,0 F, /\;uﬂ\ofr:c EGheni cwiggnug-&ow al
[ Cheri cal Formfta 13b [ Chenifedl Formul @ 13c]fz00 0 O
~OVICI@mPal Fprmuly 124 ~[C Hopmalad2blO E5bemmal 12gF= |
OF= F. F [Chem cal Formnul al3e] [Cherri cal Far noul al 3f]

[ Chem ciaiLgFoprmia 13d] 000 Q 000 o . ©
€l ~0-C~c-§-o ‘H—w*ﬁ*n*c*cfﬁ*u. SepqrCop-S~p.
c1 O =0 o F20 Y.'-_'. R
[Chemical Formula 12d] [Chemical Formula 12¢]  [Chemical Formula 12f]
BoH b 2 w9 © o O
fegboortaerivo petortieio ¢--o-C-g-i-o.
- =0 20 H2 0 F2 0
hemical Formula 12 o
i al2g [Chemical Formula 120] (oo p a12i]
o 4. O 0 nu B 9 4 O
05~ BugCrp-bag. 7 yAsgetage$ag. Br———§~0-Coc-§~0.
20 Fro SN F20 0 F2 0

0 n 0 O w9
,—"‘-..D.MJ'L-\D;C-..C.-S-.D_ H —-JL'\D-'C-\-C-FSﬂ-D ,-'-"""\-us.-J'L-.D.'-E-..E..-ﬁ-\.D
F~ 0

[Chemical Formula 12m] [Chemical Formula 12n] [Chemical Formula 120]

S SR W & R
-o7ReTTo -0°5cTo Sy of5~c'—'~o’“--—r0
0 Fz | o F- D Fa

2 =
[Chemical Formula 13a] [Chemical Formula 136] [Chemical Formula 13c]

Ohie
[m} a o 0 | o o

u n
_ D.-%ncﬁo . Dfﬁxg.—”‘-\-o o R Oiﬁ'*c-ﬁo
oF- { o F: o Fa |
= e

F [Chemical Formula 13e] [Chemical Formula 13f]
[Chemical Formmula 13d]
9 0
-
[Chemical Formula 13h] /
[Chemic al Formula 13 8] [Chemical Formula 131]

An amount of the PAG may be 0.3 to 15 parts by weight based on 100 parts by
weight of the entire photoresist composition, and preferably 2 to 10 parts by weight. In
this instance, when the amount of the PAG is less than 0.3 part by weight, acid-

generation may be reduced, causing a reduction in resolution and deterioration in curved
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OQFO0I 0 FO-JLI SI ., OOF'O 11 1 [Chenical
Formul a 13h] [Chem cal Fornmoul a 13g] [ Chem cal Fornul a
13i] An anount of the PAG may be 0.3 to 15 parts by
wei ght based on 100 parts by weight of the entire
phot oresi st conposition, and preferably 2 to 10 parts
by weight. In this instance, when the anount of the
PAG is less than 0.3 part by weight, acid- generation
may be reduced, causing a reduction in resolution and

shafEbesfi 1€ Bhttedh | WhGHhY Ghour > FRAPEG @kcedlis I NgarRAyt@dight, the
en the anount of the PAG exceeds 15 parts by melght

acid- Q&lerﬁfah%gﬁﬂg%@hiﬂ%@mrgmﬁc&gseal gausfngcaaﬁﬁémeszs%gseasﬁﬁupper
causing a thickness |oss of an upper portion of the
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I NCr ease causi ng e eri tion in transparency of

detérfo%t n elﬂrﬂx‘infda%by #ﬁ?%l f Sﬁ&ﬁéﬁlﬁgin't geéigﬁtlﬁcﬁﬁ@wgﬁa%h%ﬁlwty of

ern vent In

the %kcally anplified photoresist conmposition is not
% l'cularly limted as Iong as the chem cal
y

e R S
pecfR e AR o8 r‘l?iérg‘ﬁ gébﬂng%ge ngt@g?i E&i{s&%@ nSmRspifigp s

can 'ecﬁﬁ@i T haP AL f‘l’?yﬁ*l?é‘f‘?%% 5P TRONGER Fa 45 an appropriae

et hyl c sol ve cetate en
anyiig e SEand §Rgidfy &%WF% R ﬁ@%&éfﬁwo SeHBmety cther
ethglé{? ! aj}'c% gxgﬁppr opg%yh nrggrt yCOl m)no regg ggptyh %@}eggﬁgaylcellosolve

2- hydroxyproplonate eth I droxyproplonate
acefatpyopt ABREIIOSRIVRY ACqtae airepyl%jlg ol FpgrroFIes o fiber apgstate.
the like may be used alone, or in a conbination of
propiiksneslycebmongehyinetherciogiaie pronyleangliisnt eanoprapy! edex agstate.
be adj usted dependi ng on physical properties of
methyg seprgpylt ketopgtcyrlohexanone, methyl 2-hydroxypropionate, ethyl 2-

hydroxypropionate, 2-heptanone, ethyl lactate, gamma butyrolactone, and the like may
be used alone, or in a combination of two or more as the solvent. An amount of the
solvent may be adjusted depending on physical properties of the solvent, that is,
volatility, viscosity, and the like, so that the solvent is uniformly formed on a wafer.

A method of forming the above described pattern on a substrate using the
chemically amplified photoresist composition according to exemplary embodiments
will be herein described in detail. Here, the method of forming the pattern may be a
method of forming a photoresist pattern on the substrate, however, the present invention
is not limited thereto. For example, the present invention may include a method of
forming a pattern of a semiconductor device and/or display device using the photoresist

pattern, such as a transistor, a capacitor, a metal wiring, and the like.



volatility, viscosity, and the |ike, so that the
solvent is uniformy fornmed on a wafer. A nethod of
form ng the above described pattern on a substrate
using the chemcally anplified photoresist
conposition according to exenplary enbodi nents w ||
be herein described in detail. Here, the nethod of
formng the pattern may be a nethod of formng a
photoresi st pattern on the substrate, however, the
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maj b prbitiarly sgiscteday pe i rradi ated on the photoresi st
conmposition coated on the substrate, or a heat may be
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the solvent of the photoresist conposition may be

subspier erzabeat gay deApRlighiettBe elgtetesisl qompopifon.¢ hngow’h this, the
i nstance, the photoresist filmmy be slightly cured.
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Here, this selective
this instance, the photoresist film may be slightly cured.

Next, the photoresist film may be selectively exposed. Here, this selective
exposure may designate exposing the photoresist film in order to form a desired
photoresist pattern. For example, a mask may be used to form the desired photoresist
pattern when selectively exposing. A light source when exposing may be selectively
used from I-ray, KrF excimer laser of far ultra violet, ArF excimer laser, F2 excimer
laser, X-ray, and electro beam of charged particle beam, depending on a type of the PAG.
An optical wavelength of the light source may be arbitrarily selected from 180 nm to
250 nm, as necessary. After the exposing. the exposed photoresist film may be cured,

as necessary.



exposure may desi gnate exposing the photoresist film
in order to forma desired photoresist pattern. For
exanpl e, a mask nay be used to formthe desired
photoresi st pattern when selectively exposing. A
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be described in detail by exanples. It is to be
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illustrative purpose only, and are not construed to
| i miHergipaftesdhppregsmt tqygntmnéglglhe deysyibed inglstail by examples. It is

to be understood, however, that these examples are for illustrative purpose only, and are
not construed to limit the scope of the present invention.
[Examples]

1. Monomer Svynthesis

Svynthesis Example 1: intermediate product synthesis

300g of 3-bicyclo[2.2.1]hept-5-en-2-yl-3-hydroxy-propionic acid tert-butyl
ester (BHP) was dissoived in 1.5 L of ethanol, and was subjected to a hydrogenation
reaction under a catalyst of Pd/C in a condition of 50 psi and room temperature, using
an autoclave device (see Chemical Equation 1 below). After a reaction period of six

hours, the catalyst of Pd/C was removed using a celite filter, and then a solvent was



[ Exanpl es] 1. Mononmer Synthesis Synthesis Exanple 1:

i nternedi ate product synthesis 300g of

3-bicycl o[ 2. 2. 1] hept - 5- en- 2-yl - 3- hydr oxy- pr opi oni ¢
acid tert-butyl ester (BHP) was dissolved in 1.5 L of
et hanol, and was subjected to a hydrogenation

reacti on under a catalyst of Pd/Cin a condition of 50
psi and roomtenperature, using an autoclave device
(see Chemical Equation 1 below). After a reaction
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using a celite fllter and then a solvent was 25

wate€ ARY %ebye(?hqy aft ofgeaﬁﬁtlbyé? \N@Sseﬁzﬁﬁbd‘ Ne$,0364e8 of A monomer,
héxane and washed using distilled water, and thereby
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e

14] qgé&wple 2: acrylic nononmer synthesis In
a two- k round flask including a stirr nd a

reflu ndenser nounted thereon, 100 ¢ t he

i nternme |at§ pr oduct obtalged fron1SyntheS| 5ﬁanple
1, 65.8 pyri di ne, 26 g of dinethyl

am opyri o\ ng. and 0.2 ganox 1010 e

di ssolved in 700 nL ogmg%ﬁgpa%§gate, and t n%%7 g of
2- et hyl -

the injecdthon of a nitrogen gas at roomte rature.
Next, a

yl oyl chloride was slowy drogggd under

[Chemical Formula 14]

Svynthesis Example 2: acrylic monomer synthesis

In a two-neck round flask including a stirrer and a reflux condenser mounted
thereon, 100 g of the intermediate product obtained from Synthesis Example 1, 65.8 g
of pyridine, 20.3 g of dimethyl amiopyridine, and 0.26 g of inorganox1010 were
dissolved in 700 mL of ethylacetate, and then 87 g of 2-methyl-acryloyl chloride was
slowly dropped under the injection of a nitrogen gas at room temperature. Next, a
stirring was performed for about 20 minutes at room temperature, a mixed solution was
refluxed for overnight at 50°C, and then was cooled to room temperature. Next, the
solution was washed using distilled water after subjected to acid-basic treatment, and
only an organic layer was separated. Next, a solvent was completely removed to
obtain 103 g of a 2-methyl-acrylic acid 1-bicyclo[2.2.1]hept-2-yl-2-tert-butoxycarbonyl-
ethyl ester (MA-BHP) monomer, that is, a compound represented as Chemical Formula

15 below, and a 'H-NMR of the monomer is shown in FIG. 2.
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stirring was perfornmed for about 20 m nutes at room

tenperature, a m xed solution was refluxed for

over ni ght at 50C, and then was cooled to room

tenperature. Next, the solution was washed using

distilled water after subjected to acid-basic

treatnent, and only an organic |ayer was separ at ed.

Next, a solvent was conpletely renoved to obtain 103

g of a 2-methyl-acrylic acid

1- biichéhiediFogmdihhspt - 2-yl - 2-tert - but oxycar bonyl - et hyl

ester (MA-BHP) nononer, that is, a conpound

represgnted as Chenical Formula 15 bel ow, and a’ H NMVR

of fﬁé;z nomer is shown in FIG 2. 26 [Chenica

For mul OO0 O Ok Synthesis Exanple 3

r synthesis In a two-neck round fl ask

Stirrer and a reflux condenser nounted

0100 g of the intermediate product obtained

nthesis Exanple 1, 65.8 g of pyridine, 20.3 g
of di yl am opyridine, and 0.24 g of inorganox 1010
were /dhssolved in 700 nL of ethylacetate, and then 75
g of acryloyl chlorlde was sIomA ~dropped under the
i nj &ynthews Bampled ; papdmMARE: AeHS t enper at ure. Next,
a stirring was perforned for about 20 ninutes at room
t enpeadwarneck sound Xlagk snsiudingon sivaes angfal igilex consienser mounted
overni ght at 50C, and then was cooled to room

theteonpHiOag af de inesanediatehprodudt whbtapred feosn SywibesisdExasinhy 1, 65.8 g
distilled water after subjected to aci d-basic

of pyedineve?(l.3 gantl doné¢thylaamiopgrahing andal.e4 avab imegrapatHQ. were
Next, a solvent was conpletely renoved to obtain 95 g

disgdflveginin #¥r yLi «f @lylabetate, and then 75 g of acryloyl chloride was slowly
1-bicyclo[2.2.1] hept-2-yl-2-tert-butoxycarbonyl - et hyl

droppédundeehBHR)ction of a nitrogen gas at room temperature. Next, a stirring was

performed for about 20 minutes at room temperature, a mixed solution was refluxed for
overnight at 50°C, and then was cooled to room temperature. Next, the solution was
washed using distilled water after subjected to acid-basic treatment, and only an organic
layer was separated. Next, a solvent was completely removed to obtain 95 g of an
acrylic acid [I-bicyclo[2.2.1]hept-2-yl-2-tert-butoxycarbonyl-ethyl ester (A-BHP)
monomer, that is, a corhpound represented as Chemical Formula 16 below. |

[Chemical Formula 16]
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nmonomer, that is, a conpound represented as Chem ca
Fornmula 16 below. [Chem cal Formula 16 ~-OOO0 O O
27 2. Polyner synthesis Synthesis Exanple 4 In a
flask where 115 g of 1, 4-di oxane was inserted, 3.5 ¢
of dinmethyl azobisisobutylrate, that is, a

pol yneri zation initiator was added and di ssol ved.

Next, an interior of the flask was substituted with
nitrogen using a nitrogen gas, and an interna

t enpepaimeSsvatheds F €act or was heated to 70C. Wien the
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g of y-butyrolactyl methacrylate, and 17 g of hydroxy
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DVMAOO+External RI, a columm was
and the completely polymerized solution was cooled to room temperature. Next, a

relatively large amount of the cooled solution was precipitated using n-hexane. Next,
a filtrate was washed using the n-hexane, and dried under reduced pressure to obtain 45
g of a synthesized polymer, and a structure of the polymer was observed by a '"H-NMR
spectrum (see FIG. 3). In this instance, the obtained polymer is represented as
Chemical Formula 9b below. Next, characteristics of the synthesized polymer was
estimated using a GPC, and an estimated result is shown in FIG 4. The GPC was
performed in a condition that a system was DM400+External RI, a column was
G4000Hhr+G2500Hhr, a solvent was THF, a flow rate was 1.000 mL/min, a
concentration was 0.000mg/mL, and Inj. Vol was 100.0 pul. As a result of the GPC, a
weight-average molecular weight (Mw) of the polymer in terms of polystyrene was
7,959, a number-average molecular weight (Mn) of the polymer was 4,189, and a
molecular weight distribution (Mw/Mn) of the polymer was 19.0. In addition, the

condition of the GPC was applied in Synthesis Examples, which will be described as
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A000HNhr +&500HNr, a solvent was THF, a flow rate was
1.000 nL/mn, a concentration was 0.000ng/n., and
Inj. Vol was 100.0 I. As a result of the GPC, a

wei ght - aver age nol ecul ar wei ght (My) of the polynmer in
terms of polystyrene was 7,959, a nunber-average

nmol ecul ar wei ght (M) of the polyner was 4,189, and a
nol ecul ar wei ght distribution (Mv M) of the pol yner
was 19.0. In addition, the condition of the GPC was

bd@@ghﬂﬁ%ah@n§MH&heSIS Exanples which will be described
bel ow, in the sane manner. [Chem cal Fornul a

9b] [@1&)“1911@0“%19%] b Qgo OCHO O Syn_t hesi s

Exanpl e I'n a flask where 110 g of 1, 4-di oxane was
|nserted .1 g of nporborne t hat a nmononer for
pol '
azobi si sob :
initiator re add

) zat i on
and digsol ved. an interior
ofthefla |l ed with nitrogs ‘
ni trogen ga d a ter enperat u pf a reactor
was heat ed en Fna QfmmrMUreof

t he reactor mas at 7OC, 790 ﬁ%{ BAP,~ 15 g of

i sopropyl adamanti ne nethacylate, 5 of nmet hyl
adamant ane nethacrylate, 15 g of norbHornane

carbol actone nethacrylate, and 16 g of hydroxy

adanppfreErRL asryl ate were dissolved in 55 g of
1, 4-dioxane, and then a solution was slowy dropped

It E theg ffaLka%herE Qg %\9@ 1 IZ«O(H (fany Val thsértedlY 4 i 2 anHEPneantus

e solution was“reacted for 5 hours at” 70C, and t

a FOONE 6] YoRBeYiTRIhZED §8! Hbk Wm¥A5 £RBIRBbltPrate, that is, a

polymerization initiator were added and dissolved. Next, an interior of the flask was
filled with nitrogen using a nitrogen gas, and an internal temperature of a reactor was
heated to 70°C. When the internal temperature of the reactor was at 70°C, 7 g of MA-
BHP, 15 g of isopropyl adamantine methacylate, 5 g of methyl adamantane
methacrylate, 15 g of norbornane carbolactone methacrylate, and 16 g of hydroxy
adamantane methacrylate were dissolved in 55 g of 1,4-dioxane, and then a solution was
slowly dropped in the flask for two hours using a syringe pump. Next, the solution
was reacted for 5 hours at 70°C, and the completely polymerized solution was cooled to
room temperature. Next, a relatively large amount of the cooled solution was
precipitated using n-hexane. Next, a filtrate was washed using the n-hexane, and dried
under reduced pressure to obtain 49 g of a synthesized polymer, and a structure of the
polymer was observed by a 'H-NMR spectrum (see FIG. 5). In this instance, the
obtained polymer is represented as Chemical Formula 9c below. Next, characteristics

of the synthesized polymer was estimated using a GPC, and an estimated result is
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roomtenperature. Next, a relatively | arge anount of
the cool ed solution was precipitated using n-hexane.
Next, a filtrate was washed using the n-hexane, and
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was observed by a ' H NVMR spectrum (see FIG 5). In
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of
Synthesis Example 6

In a flask where 105 g of 1,4-dioxane was inserted, 4 g of norbornene, that is, a
monomer for polymerization and 3 g of dimethyl azobisisobutylrate, that is, a
polymerization initiator were added and dissolved. Next, an interior of the flask was
filled with nitrogen using a nitrogen gas, and an internal temperature of a reactor was
heated to 70°C. When the internal temperature of the reactor was at 70°C, 6.7 g of
MA-BHP, 20 g of isopropyl adamantine methacylate, 11 g of y-butyrolactyl
methacrylate, and 15 g of hydroxy adamantane methacrylate were dissolved in 53 g of
1,4-dioxane, and then a solution was slowly dropped in the flask for two hours using a
syringe pump. Next, the solution was reacted for 5 hours at 70°C, and the completely
polymerized solution was cooled to room temperature. Next, a relatively large amount
of the cooled solution was precipitated using n-hexane. Next, a filtrate was washed
using the n-hexane, and dried under reduced pressure to obtain 35 g of a synthesized

polymer, and a structure of the polymer was observed by a 'H-NMR spectrum (see FIG.
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1, 4-di oxane, and then a solution was slowly dropped in
the flask for two hours using a syringe punp. Next,
the solution was reacted for 5 hours at 70C, and the
conpletely polynerized solution was cooled to room
tenperature. Next, a relatively | arge anount of the
cool ed solution was precipitated using n-hexane. Next,
a filtrate was washed using the n-hexane, and dried
under reduced pressure to obtain 35 g of a synthesized
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Svynthesis Example 7

In a flask where 110 g of 1,4-dioxane was inserted, 3.3 g of dimethyl
azobisisobutylrate, that is, a polymerization initiator were added and dissolved. Next,
an interior of the flask was filled with nitrogen using a nitrogen gas, and an internal
temperature of a reactor was heated to 70°C. When the internal temperature of the
reactor was at 70°C, 7 g of MA-BHP, 15 g of isopropyl adamantine methacylate, 5.3 g
of methyl adamantane methacrylate, 11g of y-butyrolactyl methacrylate, and 16 g of
hydroxy adamantane methacrylate were dissolved in 50 g of 1,4-dioxane, and then a
solution was slowly dropped in the flask for two hours using a syringe pump. Next,
the solution was reacted for 5 hours at 70°C, and the compietely polymerized solution
was cooled to room temperature. Next, a relatively large amount of the cooled

solution was precipitated using n-hexane. Next, a filtrate was washed using the n-
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hydr oxy adamant ane net hacryl ate were dissolved in 50 g
of 1,4-dioxane, and then a solution was slowy
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punp. Next, the solution was reacted for 5 hours at
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cooled to roomtenperature. Next, a relatively |arge
anmount of the cooled solution was precipitated using
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Synthesis Example 8

In a flask where 120 g of 1,4-dioxane was inserted, 4 g of norbornene, that is, a
monomer for polymerization and 3.5 g of dimethyl azobisisobutylrate, that is, a
polymerization initiator were added and dissolved. Next, an interior of the flask was
was filled with nitrogen using a nitrogen gas, and an internal temperature of a reactor
was heated to 70°C. When the internal temperature of the reactor was at 70°C, 8 g of
MA-BHP, 10 g of 2-methyl cyclopentyl methacylate, 5 g of methyl adamantane
methacrylate, 17 g of norbornane carbolactone methacrylate, and 18 g of hydroxy
adamantane methacrylate were dissolved in 60 g of 1,4-dioxane, and then a solution was

slowly dropped in the flask for two hours using a syringe pump. Next, the solution



MA- BHP, 10 g of 2-nethyl cyclopentyl nethacylate, 5 g
of methyl adamantane nethacrylate, 17 g of norbornane
car bol actone nethacrylate, and 18 g of hydroxy
adamant ane net-hacryl ate were di ssolved in 60 g of

1, 4-di oxane, and then a solution was slowy dropped
in the flask for two hours using a syringe punp. Next,
the solution 32 was reacted for 5 hours at 70C, and
the completely polynerized solution was cooled to

wad Raded I LA 4E 20°ANaXd the omBledly Y&l MeriZRH §SuBSDWE codfed to
the cool ed sol ution was preci pitated using n-hexane.

roohEXdmpedatfide! t Nk NaSlaWAS erg SAchnk T the hE6RNIE soldiéh was
rled) under reduced pressure to obtain 55 g of a

pre%ﬂ&t@(ﬁ%ﬂgeﬁj Lheginy. rT‘:-‘IKIext a@ﬁ'ltt%te%a[s%%@usﬁfg th@ﬁ he%'e)’fmﬁrdned

s observed by a 1H NVR spectrum (see F

unt%E b diSHARER totolaam g&; aes%etmgélyeaﬁg)merra%ﬁraeﬁﬁletu@@?@&e

em cal™ For mul racteri stics
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t
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ecul ar wei drrstribution
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nt hesi s
(Mn) of the polymer was%r%l and a molecular weight distribution (Mw/Mn) of the
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polymer was 2.29.

[Chemical Formula 9i]
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3. Manufacture of chemically amplified photoresist composition

Examples 1 to 10

100 parts by weight of the polymer obtained from each of Synthesis Examples
4 to 7, 4 parts by weight of triphenyl sulfonium nonaflate acting as the PAG and 0.2
part by weight. of tetramethylammonium hydroxide acting as a basic additive were
dissolved in 1,000 parts by weight of propylene glycol methyl ester acetate acting as a

solvent, and a solution was filtered using a membrane filter having a thickness of 0.2



4 to 7, 4 parts by weight of triphenyl

sul foni um

nonafl ate acting as the PAG and 0.2 part by weight.
of tetranethyl ammoni um hydr oxi de acting as a basic

additive were
propyl ene gl ycol
sol vent,

di ssolved in 1,000 parts by wei ght of
met hyl

ester acetate acting as a

and a solution was filtered using a nenbrane

filter having a thickness of 0.2 33 mto thereby
manuf acture a chem cally anplified photoresist

um%? me%ytrﬁa%faeﬁ@@a aﬁﬁ%@amj anfpkie8phdiBreASICR

Exanplés 1 to 10 1] PAG Sol vent

belad%tah o%da(ne@cvﬁm @ka&s@m ubyO vei ght )
y wei ght) wel ght)

(part

[ Tabl

ﬁ%@ﬂﬁ& Wed Table 1
(0]

| ymer Basic

(part by wei ght)
Synt hesi s Exanpl e 4, Exanpl e

1 4[ m) , 000 (100) Synthesis Exanple 5, Exanple 2 4
0.2 0 (100) Synthesis Exanple 6, Exanple 3 4 Q.2
1,000 (100) Synthesis |Exanple|7, Exanple 4 4 0.2
1,000 {(100) PAG Solvent
Polymer Basic additive
(part by (part by weight)
(part by weight) (part by weight)
weight)
Synthesis Example 4,
Example 1 4 0.2 1,000
(100)
Synthesis Example 5,
Example 2 4 0.2 1,000
(100)
Synthesis Example 6,
Example 3 4 0.2 1,000
(100)
Synthesis Example 7,
Example 4 4 0.2 1,000
(100)
Synthesis Example 5,
Example 5 5 0.2 1,000
(100)
Example 6 | Synthesis Example 6, 5 0.2 1,000
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Synt hesis Exanple 5, Exanple 55 0.2 1,000 (100)
Exanple 6 Synthesis Exanple 6, 5 0.2 1,000 34 (100)
Synt hesis Exanple 7, Exanple 7 5 0.2 1,000 (100)
Synt hesis Exanple 5, Exanple 8 5 0.3 1,000 (100)
Synt hesis Exanple 6, Exanple 9 5 0.3 1,000 (100)
Synthesis Exanple 7, Exanple 10 5 0.3 1 000 (100)

Conparative Exanples 1 to 3 A chemcally anplified

photoresist conposi-ti-or—+naccordance—with
Conpar ati ve Exanples 1|to 3 was manufactured in the
same manner ad0Phat of | Exanpl és 1 to 10, éxcept that
a COVMAlresin (manufactirer - nho) represented as
Chemi cal Formula 17 bellow was Uised as the pol yner, and
an anounlyntifesie&zhmple 7t He PAG and the basi ¢ additive
E%ﬁ&ﬂ@?cmn in Tabl e 2 bel ows [ Chem cgl, Formjl a 17},
(100)
Synthesis Example 5,
Example 8 5 0.3 1,000
(100)
Synthesis Example 6,
Example 9 5 0.3 1,000
(100)
Synthesis Example 7,
Example 10 5 0.3 1,000
(100)
Comparative Examples 1 to 3
A chemically amplified photoresist composition in accordance with

Comparative Examples 1 to 3 was manufactured in the same manner as that of

Examples 1 to 10, except that a COMA resin (manufacturer :

Kumho) represented as

Chemical Formula 17 below was used as the polymer, and an amount of each of the

PAG and the basic additive was shown in Table 2 below.

[Chemical Formula 17]




35Mn 000 OHO00O0 OOL [Table 2] PAG Polyner
Basic additive Solvent (part by (part by weight)

(part by weight) (part by weight) weight) Conparative
Chem cal Formula 17 2.5 0.02 15 Exanple 1 (100)
Conparative Chem cal Formula 17 3.0 0.02 14 Exanple 2
(100) Conparative Chem cal Formula 17 3.0 0.03 16.5
Exanple 3 (100) 4. Characteristics estimation of
chenical l'y anpllfled photoreS|st conposi tion Each of

the ¢ > ).oresi st conmposition in
accor gangd nto 10 and Conparative
Exarpl e’ 10t o on a substrate using a

spi nner, »econds at 110C to forma
filmhaving a t AESs0ot) ® 2 m

[Table 2]
PAG
Polymer Basic additive Solvent
(part by
(part by weight) (part by weight)|(part by weight)
weight)
Comparative| Chemical Formula 17
2.5 0.02 15
Example 1 (100)
Comparative| Chemical Formula 17
3.0 0.02 14
Example 2 (100)
Comparative| Chemical Formula 17
3.0 0.03 16.5
Example 3 (100)

4. Characteristics estimation of chemically amplified photoresist composition

Each of the chemically amplified photoresist composition in accordance with
Examples 1 to 10 and Comparative Examples 1 to 3 was coated on a substrate using a

spinner, and dried for 90 seconds at 110°C to form a film having a thickness of 0.2 pm.
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36 Next, an ArF exciner |aser stepper (nunerical
aperture: 0.78) was used on a fornmed filmto be
exposed, and was subjected to a heat-treatnment for 90
seconds at 110C. Next, the resulting filmwas

devel oped, washed, and dried using 2.38 W% of a

t et ranet hyl anmoni um hydr oxi de aqueous sol ution for 40
seconds to thereby forma photoresist pattern. After
or during the above described process of formng the

NeRh ot ArE2k8ineP #sbeétfpper ARMRIHOR! ik 0P§8 Y ¥aPlisddN& a formed
phot oresi st, adhesive properties with the substrate,

filn® OBk te'xi!és%&  andEk £1ﬁ;?é2te!dttboi‘hé’¥?-tx%atﬁﬁhﬂ fRtoRe¥bddd at 110°C.
respect to the tetramethyl anmoni um hydroxi de aqueous

Ne§t°|th’é 'r&ﬂhm%nﬁlﬂl %§ede9%10f>ghe PHREST M8 RQPRGY 2 RVwt% of a

adhesive state wt substrate of t he phot or esi st

tetxgﬁgﬁlgfaﬂl(lff)glggﬁ?%z@;&ﬁg %aeyo%'s %Gfuﬂgn g c%ndsatoI t'hgr%b?%irm a

ttern observe e estl

an anmount of exposure forrred by the US
ph(ﬁ&%?m \rﬁtﬁ‘\%ﬂth aline wwdth of 1:1 is used as an opti nal

am)L}_g er tohdurl ét%est%o% (fepc%bce) tplrorggs!s o?ltrougrtlg 81@ #%Xt?)?essys[ pattern,

d
de\Ff):f]1 gﬁn%&)g%pelnggrf]ﬁ, tpho é’s*sﬁ gdftesgﬁ;)%?pe{ﬂets )\/Vltﬁ r%e sull?%trate sensitivity,
L A e R

aqttfgusgéolut@gag:ﬁ.v & 8asi30f88e a%zr(leswel %roper]fys a]flogdh%ZIVCEXSta Ivvszi‘thsthe

substrate of the photoresist pattern formed after developing, that is, a line and space
(L/S) pattern was observed to be estimated. Also, when an amount of exposure
formed by the L/S pattern with a line width of 1:1 is used as an optimal amount of
exposure, the optimal amount of exposure may be the sensitivity, and a resolved
minimal pattern dimension may be the resolution. In this instance, results of the

sensitivity and the resolution are shown in Table 3 below.

Sensitivity resolution

(mJ/ cm?) (nm)
Example 1 10 90
Example 2 15 90
Example 3 15 80
Example 4 15 100




Exanple 7 12 80 Exanple 8 16 100 Exanple 9 16 90
Exanple 10 15 100 Conparative 15 120 Exanple 1
Conparative 14 110 Exanple 2 Conparative 16.5 120
Exanpl e 3 Wien using the chemcally anplified

phot oresi st conposition manufactured by Exanples 1 to
10, devel opi ng property and adhesive property of the

phot oresi st were

relatively good. As shown in Table

1to5 were nore

ve Exanples 1 to 3
s 1 to 10 were nore
ve Exanples 1 to 3.

nts of the present
descri bed, the
to the described

it would be
he art that changes
bodi nents w t hout

d spirit of the
defi ned by the clains

3 _the sensitivities of Ex
excel I ent than those off Conparati

Exgmple 5 { he resol3utions of mpl e

excellent than those off Conparati
Al t hough a few exenpl any enbodi ne
Exampdn® i on havel3peen 38 shobéh and
present invention is not limted

exenpl ary enbodi nents. |nstead,

Eapipietiat ed byix hose skillegoin t

may be|[made to these exenplary en
departifng fromthe principles an

Eidpugdg ifon, thegcope off whigl is

and their equival ents.

Example 9 16 90
Example 10 15 100
Comparative

15 120

Example 1

Comparative
14 110

Example 2

Comparative
16.5 120
Example 3

When using the chemically amplified photoresist composition manufactured by

Examples 1 to 10, developing property and adhesive property of the photoresist were

relatively good. As shown in Table 3, the sensitivities of Examples 1 to 5 were more

excellent than those of Comparative Examples 1 to 3.

Also, the resolutions of

Examples 1 to 10 were more excellent than those of Comparative Examples 1 to 3.

Although a few exemplary embodiments of the present invention have been
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39 WHAT IS CLAIMED IS: 1. An acrylic nononer having a
t - but oxycar bonyl group (t-BOC group) at its distal
end. 2. The acrylic nononmer of claim1, wherein the
acrylic nononer is represented as Chem cal Fornula (I
), [Chemical Formula (1 )] REO 00 O/V, where
R6 denotes either hydrogen or a nethyl group. 3. A

pol ymer where a m xture including an acrylic nononer
is polymerized, the acrylic nononer having a t-BOC

shoWnO4H @crited, fhe Pr&knt8Rtkentifn iTHE: RAHIBRY the ldegekiBédTexemplary
wherein the polynmer includes a recurring unit being

embSRMEREN Réle A5 it GG 6RhpprQidRH BB thbde 9kilRAGn (He!drd that changes
respectively [Chemcal Fornula (H] 40 R6 -1~0 O0 O
ma9 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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where R6 denotes either hydrogen or a methyl group,
and [Chemcal Formula (111)] O OR3 where R3
denotes either a Cl to C30 alkyl group or a C1 to C30
cycl oal kyl group, each group including or not

i ncl udi ng any one of hydrogen atons, an ether group,
an ester group, a carbonyl group, an acetyl group, an
epoxy group, a nitryl group, and an al dehyde group,
and R5 denotes either hydrogen or a nethyl group. 5.

WHAEISPCLXMEDQS: cl ai m 4, wherein the polyner further
includes a recurring unit being represented as

Cheni cal Koagyli@niohdh lﬁaq}ﬁvnafl&h ERamshA &b l-BAC
where R 1 deﬂgfes eltﬁér a t% %%O a Q%]M%roup ngm)

at ifs dsthi@n&30 cycl oal kyl gfoup, each group including or
not 1 ncluding one of hydrogen atons, an ether group,

an ester 41 group, a carbonyl group, an acetyl group,
an epoxy group, a nitryl group, and an al dehyde

groyp. 6.y hgcrgm! YiTabmef oplcmrm ’w Cﬁﬁ%@ a@rﬁurmsﬁon%fr is

the recurri ng unit represent ed em cal “Fornul a

repﬁe:%&{tgdassc éiaffgxlmutl%"f’ and the at Ieast two recurring

ar & eren on1each another. 7. The pol ynmer

the polyner is represented as
E}T@e lcéFo%ﬁ %(I\A [Chem cal Formula (V)] R4 RS R6

E

where Rg denotes either hydrogen or a methyl group.

3. A polymer where a mixture including an acrylic monomer is

polymerized, the acrylic monomer having a t-BOC group at its distal end.
4. The polymer of claim 3, wherein the polymer includes a recurring unit

being represented as Chemical Formulas (1) and (III), respectively

[Chemical Formula (I1)]
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MnoOOO OO R R R3O Owere Rl, R2, and R3
separately denote either a C1 to C30 al kyl group or a
Cl to C30 cycloal kyl group, each group including or
not including one of hydrogen atons, an ether group,
an ester group, a carbonyl group, an acetyl group, an
epoxy group, a nitryl group, and an al dehyde group,
R4, R5 and R6 separately denote either hydrogen group
or a nmethyl group, and 1, m n and o respectively
denot e aRpuneral value indicating a recurring unit

W t b in chain, each nuneral value satisfying 1 +
m+ n + © 1, 0 <
I/(I+nwuwo) , 0<n? (| +mtn+0) <0. 6, 0<n/ (| +m+n+0) <0. 6, 0<

wher ei n enical Fornula (V) satisfies 0.1
Qﬁ0)<0 4. 9. The polyner of claim3, wherein
srer has an average nol ecular weight in terns
of polyi>iLene of 2,000 to 1,000,000, and a nol ecul ar
wei ght A strlbutlon of 1 to 5 10. A chemcally
anplified photoreS|st conposi tion, the photoresist

CONRetd R ARnbBELithH RiréeeR @ X ffthyl grodpain@ Aci d
Generator (PAG, and a solvent, the polymer where a

M Xteh@nicMEHodhagmpn acrylic nononer is polynerized,
the acrylic nononer having a t-BOC group at its
distal emd, 11. The photoresist conposition of claim

10,44h3L%tiNLhe pol ymer i ncl udes
O

O

\

Rs

>

where R3denotes either a C, to Csg alkyl group or a C, to Cy cycloalkyl group,

each group including or not including any one of hydrogen atoms, an ether group, an

ester group, a carbonyl group, an acetyl group, an epoxy group, a nitryl group, and an

aldehyde group, and Rs denotes either hydrogen or a methyl group.

5. The polymer of claim 4, wherein the polymer further includes a
recurring unit being represented as Chemical Formula (IV),

[Chemical Formula (IV)]

R+

*

where R, denotes either a C; to Csg alkyl group or a C, to Cs cycloalkyl group,

each group including or not including one of hydrogen atoms, an ether group, an ester
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a recurring unit being represented as Chem ca

Formulas (I1) and (I11), [Chem cal Formula (11)] R6

-'-~0 OO0 O 011 where R6 denotes either hydrogen

or a nethyl group, and [Chemical Formula (I11)] 43 R5

O OR3 where R3 denotes either a C to C30 al kyl

group or a Cl1 to C30 cycl oal kyl group, each group

i ncludi ng or not including one of hydrogen atons, an

et her group, an ester group, a carbonyl group, an
groé‘;l‘f;e.’l ¥hrb8iURou R MnC RAKY 6@ Rn &oRl tdrdilp, O R «ARE, & an

al dehyde ‘group, and R5 denotes either hydrogen or a
Mdgghpgkmgypup. 12. The photoresist conposition of claim

10, wherein the polynmer is ina ratio of 3 to 20

parts by wei ght based on 100 parts by weight of a

total anmount of the photoresist conposition. 13. The

Photor esivif, SATRESLEIOmOR GhakM 1unPlee! B LBGrRCunit

is at IFa conpoun bei ng represente
' EFQr | ' . :
er OB SRR o S (9 e RS rqrone e

are different from each another.

7. The polymer of claim 3, wherein the polymer is represented as
Chemical Formula (V),

[Chemical Formula (V)]

>

where R, Ry, and Rj; separately denote either a C; to Cs alkyl group or a C;to
Csp cycloalkyl group, each group including or not including one of hydrogen atoms, an
ether group, an ester group, a carbonyl group, an acetyl group, an epoxy group, a nitryl
group, and an aldehyde group, R4, Rsand R¢ separately denote either hydrogen group or
a methyl group, and 1, m, n and o respectively denote a numeral value indicating a
recurring unit within a main chain, each numeral value satisfyingl + m+n+o0=1,0<
1/0+m+n+0)<04,0<m/(l+m+n+0)<06,0<n/(l+m+n+0)<0.6,0<0

/I+m+n+0)<04.



RRRR R2-S+-AR2-S+-A /JRBR3 , ~R5 RaR5 Ra
where R1 and R2 separately denote any one of an al kyl
group, an allyl group, a perfluoroal kyl group, a
benzyl group, and an aryl group, R3. R4 and R5
separately denote one of hydrogen atons, an al kyl
group, a hal ogen group, an al koxy group, an aryl
group, a thiopheneoxy group, a thioal koxy group, and
an al koxycar bonyl met hoxy group, and -A denotes a
comgound Ttﬁg{oﬁﬁﬁ‘&to@ d1a88 70RReRin r SFERES FolRHR G Qatisfies
44 OSRCB8F17, -~N(CF3)2, -N(C2F5)2, -N(C4F9) 2,

0.1<GU 433 n &) S4P) 3, -C(C4F9) 3, and Chemical Fornula
(Vvir't), [Chemcal Formula (MIl)] O~ F2 HO 2 11 -
OSCGCGCGO (RmMmX 11 0 where X denotes one of a
nmonocyclic or polycyclic C3 to C30 hydrocarbon group,

kst o o Wi of Qa8 Sl he A vl hefocyta

20 . al kyl sul f ro t a y -
oo 51 PEolP 2 g KDOPERSHRO R pRIHl e
ds%%ubea gne hydrogen atom of one of the nonocyclic
! V1 §cy@Pic C3 to C30 hydrocarbon group, the benzyl

group, the C6 to C20

10. A chemically amplified photoresist composition, the photoresist
composition including a polymer, a Photo Acid Generator (PAG), and a solvent, the
polymer where a mixture including an acrylic monomer is polymerized, the acrylic

monomer having a t-BOC group at its distal end.

I1. The photoresist composition of claim 10, wherein the polymer includes
a recurring unit being represented as Chemical Formulas (I ) and (III),

[Chemical Formula (1I)]
Re

=

o

*

where Rg denotes either hydrogen or a methyl group, and

’

[Chemical Formula (1))
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aryl group, the C1 to C20 al kyl group, the C1 to C20
al kyl halide group, the C1 to C20 al kyl sul fonyl
group, the Cl1 to C20 al koxy group, and the Cl to C20
allyl group is substituted with one of an ether
group, an ester group, a carbonyl group, an acetal
group, a nitryl group, a cyano group, a hydroxyl
group, a carboxyl group, and an al dehyde group, R
denotes one of a Cl1 to C10 al kyl group, a C1 to Cl10

al koxy grmup, a nitrogen atom a sulfur atom a
fluad and an oxygen atom and m denotes an

i nt eger to 2. 14. The photoresi st conposition of
clain113) erein the PAGis in aratio of 0.3 to 15
parts by>wei ght based on 100 parts by wei ght of an
entire sotdd,of the photoresist conposition. 45

where Rj denotes either a C; to Csg alkyl group or a C, to Csp cycloalkyl group,
each group including or not including one of hydrogen atoms, an ether group, an ester
group, a carbonyl group, an acetyl group, an epoxy group, a nitryl group, and an

aldehyde group, and Rs denotes either hydrogen or a methyl group.

12. The photoresist composition of claim 10, wherein the polymer is in a
ratio of 3 to 20 parts by weight based on 100 parts by weight of a total amount of the

photoresist composition.

13. The photoresist composition of claim 10, wherein the PAG is at least
one of compounds being represented as Chemical Formula (VI) and (VII), respectively

[Chemical Formula VI] and [Chemical Formula VI]

% X
R,—S+-A R,~S +-A
A r X
| ——Rs | —Rs
/7/ AN
R5 R4 R5 R4

where R and R; separately denote any one of an alkyl group, an allyl group, a
perfluoroalkyl group, a benzyl group, and an aryl group, Rs;, R4 and Rs separately
denote one of hydrogen atoms, an alkyl group, a halogen group, an alkoxy group, an
aryl group, a thiopheneoxy group, a thioalkoxy group, and an alkoxycarbonylmethoxy

group, and -A denotes a compound represented as one of "OSO,CF3, ‘OSO,CysFs, -
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0S0,CgF17, N(CF3),, N(C,Fs), N(C4Fg),, C(CF3)3, C(C3Fs)3, C(C4Fo)s, and Chemical

Formula (VI),

[Chemical Formula (VII)]

I I:2 H> j_
- O—ﬁ—C—C—O (Rym—X
O ’
where X denotes one of a monocyclic or polycyclic C; to Cso hydrocarbon
group, a benzyl group, a Cqto Cy aryl group, a C;to Cy alkyl group, a C; to Cyg alkyl
halide group, a C; to Cy alkylsulfonyl group, a C; to Cy alkoxy group, a C; to Cyg allyl
group, and a C, to Cy cyano group, at least one hydrogen atom of one of the
monocyclic or polycyclic Cs to C3p hydrocarbon group, the benzyl group, the C¢ to Cyo
aryl group, the C, to Cy alkyl group, the C, to Cy alkyl halide group, the C, to Cy
alkylsulfonyl group, the C; to Cy alkoxy group, and the C; to Cy allyl group is
substituted with one of an ether group, an ester group, a carbonyl group, an acetal group,
a nitryl group, a cyano group, a hydroxyl group, a carboxyl group, and an aldehyde
group, R denotes one of a C, to Cy¢ alkyl group, a C,; to C;o alkoxy group, a nitrogen

atom, a sulfur atom, a fluorine atom, and an oxygen atom, and m denotes an integer of 0

to 2.

14. The photoresist composition of claim 10, wherein the PAG is in a ratio

of 0.3 to 15 parts by weight based on 100 parts by weight of an entire solid of the

photoresist composition.



