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e OMMRRIUNE 5 - c2on: Trvention relares to A

photore§h§$ base naterial forluse in
- —electric-eleetronic fields of sem conductors, etc.,
and optical fields, particularly, a 10 photoresi st

oo RO o esemceEmng, 2 o o
hereof, and a photoresist conposition.

Technh@@hnBackground 15 Lithography based on extrene
tra Vi ol et umultra-violet, electron

’i%ﬁ%%eaﬁ(ﬂseeﬂ‘@te t MEGPEA| §or| PERbGE apRYoBatkereot,
%&Xﬁﬂc%?réé it égn@o%tltqr selectron beamis useful as

hi ghly productive ultra e processing technique in
the fabrication of sem conductors, 20 and the like. It
is demanded to develop a high-sensitivity
Higfhriead| JRieddl phot oresi st that copes with 100 ran or
finer, particularly 50 nmor finer processing

means of ?rQﬁﬁ?eQJt*QYQHQﬂQ& sl agiesctoon B@Qﬁpr3515t base
ARAGHHH NG 3 Ql@%t rne%'l%tctrqr Ffégtkgnigeflgfgs of

't thography, it 1S essenti O Inprove

semiconductors, etc., and optical fields, particularly, a
photoresist base material for ultrafine processing, a
method for purification thereof, and a photoresist

composition.

Technical Background

Lithography based on extreme ultra-violet (EUV),
vacuum ultra-violet, electron beam, ion beam, etc.,
particularly, lithography based on extreme ultra-violet or
electron beam is useful as a highly productive ultrafine
processing technique in the fabrication of semiconductors,
and the like. It is demanded to develop a high-sensitivity
high-resolution photoresist that copes with 100 nm or finer,
particularly 50 nm or finer processing by means of extreme
ultra-violet or electron beam. Concerning a photoresist for
use in the above lithography, it is essential to improve
the photoresist in sensitivity from the viewpoint of the
productivity, resolution, etc., of desired fine pattérns.

As a photoresist for use in the ultrafine
processing based on extreme ultra-violet, a chemical
amplification type polyhydroxystyrene-based photoresist is

exemplified that has been used for ultrafine processing
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25 the photoresist in sensitivity fromthe vi ewpoi nt g April 2006

of the productivity, resolution, etc., of desired

fine patterns. As a photoresist for use in the

ul trafine processing based on extrene ultra-violet, a
chem cal anplification type pBlyhydroxystyrene-based
photoresist is 30 exenplified that has been used for
ultrafine processing 26 April 2006 2 with a known KrF

| mseh. al knoen kkonlddeat . t ITe dBokAowAStRhAt PRENhLSvEI REsist
processing up to approximtely 50 nm (for exanple,

R TR FF ahtRe SRIRF 2SS b néix tty apRte ima tRWYL 50( Brt r(¢oe

U - Vj, ol g h echni que, .Investigative 5

rbefeler Pt HRutBE O S Sehnetien By
i s 0 p . .

PSP o e 8 T LB g saive.

thepoits ofef Ysesl epdar askv At(AGe Palojelc! 8bbR8ored by New
processi ng based on extrene ultra- violet are made,
thnergesind drdsrilofleaghnadiogy [Dewelopmentr @sganazation) .

I e |1 ne-ed oughness, a low resist. sensitjvity,
aﬁé"g?‘é%r’an"f)}h‘ﬂ?eso(i rgrgroe%i ecfutp6§§?ré’tscfc?a§01§t Rhe greatest
$45 \PEEANnd 3R DG HE b b NaYE,a-

Egin f ul yqﬁeougrnéﬁiﬁ. %Un er thé_g??%én%ﬁa%ggég%FtuYgra

haiso 1 dte ear el ematee t HiG deedlsep caubieghpikoBEEmS BBNEC] ow
photoresi st 15 for use with extrene ultra-violet. For
PRSI 4 1R tlsirged drivededgieerouigbnpseposetion rawi sod

[ ' i fi [ type photoresi st
SR ol il OF SRR SIERS eec., a0

. H _ 1 n y _ .
SRS AT AR STyl 1 orviorer nave

begnplfed 1do breughitowudny Spest file restdursteinces, it has
sensitivity, Iine-edge roughness, a created |ine :
HQﬁﬂLdQQﬁﬂd?q kot gevelop a higher-performance photoresist

for use with extreme ultra-violet.

For coping with this demand, there is proposed a
method using a chemical amplification type photoresist
having a high concentration of an optically-acid-generating
compound (e.g., JP-A-2002-055457). 1In this method, however,
Examples do not show any specific results of sensitivity,
line—edgé roughness,'a created line width, etc., in the
case of using extreme ultra-violet with regard to a
photoresist containing a base material that is a _
hydroxystyrene/styrene/t-butyl acrylate terpolymer, an
optically-acid-generating agent that is di (t-
butylphenyl)iodonium o-trifluoromethyl sulfonate contained
in an amount of at least about 5 % based on a total solid
content, tetrabutylammonium hydroxide lactate and ethyl
lactate. Based on these results, from the viewpoint of

line-edge roughness, it has been therefore considered that
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case of using extrenme ultra-violet wwth regard to a .

phot oresi st containing a base material that is a 26 April 2006
hydroxystyrene/styrene/t-butyl acrylate terpolyner, an
25 optically-acid-generating agent that is di(t-

butyl phenyl )i odonium o-trifluogonmethyl sulfonate
contained in an anount of at |east about 5 % based on
a total solid content, tetrabutylamoni um hydroxide

IpmﬁdHSSEﬁgiaﬂfﬁ&ne|a%CH®ment%%eroﬁhbhﬁsgnr@ﬁHlEﬁse of
fromthe viewoint of 30 |ine-edge roughness, it has
BEENG Y e lrat mundeger dé tthat 126iApriIt 2D96asSsumed to be

roces as fine as 100 nmas is shown in the case
gcfauq&qs HF@? At &S oFBE NS ofhEhej hpee mptpsiadsduedto an

t C T tion.qf the

i S " BB ERRTH 2R i 28580 agens,
afdtcald Y dded0Neralsiioe agehh. acikihahtbSa figfiC8%posed
diffusion of an acid into a non- expose port

\Wpdte oi.ne processi ng based on el ectron beamis
inferior to that, using extrene ultra-violet in

product i WRile §ing Propessding bgsedalon; @ételczrqogpbeaal is
thellfetl uction

%{a?rﬁ%ﬁ%%u% srraq{ u]soln\ﬁ g St~ v léjglLﬁ & RiRguctivity,

A dsp%@h@b@&bSEoEOEaB§Qcﬁtiﬁg §b§81£9nsgﬁf@5néﬁgék§ﬁ/of '

positive type and negative type photoresists

mmd:$1 ahe pidptsed, panductibs gahgtitals asmaBD) adftke it
ine having a wdth of 8 nmcan be created 15 when an
€'|°€§t PGh BESMLFRr &dMafkon %rﬁarﬁtwwsﬁg f@r use with

B S Bhk BEESE hhd $B0oi,
phoporadigeBt afNfEnyaRiAdhaske S o fd, SsHEfiecteddiy
the |ine-edge roughness,

that an isolated line having a width of 8 nm can be created
when an electron beam irradiation apparatus having a
sufficiently small focusing radius is used. In this case,
however, the molecular form of a polymer compound contained
as a base material is reflected in the line-edge roughness,
a line width is not sufficiently fine.

With developments in far finer processing of
semiconductors, severer values are required concerning the
line-edge roughness. In conventional photoresists
containing a polymer compound as a base material, however,
the molecular form thereof is reflected in the line-edge
roughness. In the region of 50 nm or finer ultrafine
processing, therefore, it has been theoretically difficult
to carry out the processing while limiting the line-edge
roughness, for example, to 3 nm or less when a polymer

compound having a molecular size of approximately several

tens nm is used.
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aline wwdth is not sufficiently fine. 20 Wth 26 April 2006

devel opnents in far finer processing of

sem conductors, severer values are required concerning
the |ine-edge roughness. In conventional photoresists
contai ning a polynmer conpound 3s a base material,
however, the nolecular formthereof is reflected in
the |ine-edge 25 roughness. In the region of 50 nm or

finer ultrabi peesBheCeaseAbion NRALTU& ddd'@fh BE&Y of the
theoretically difficult to carry out the processing

wiboee | ¢hrcumgtamessd i ndtedgeanr obgboessf £he BXATPHE,
to 3 nmor |ess when a polynmer conpound having a
nbt B 591 s P ERV Epraghataiesisey baske md0etrdnd mimis

' 006 4 The .present invention has_been
ﬁugﬁq%%%gv%ﬁ% i%}eheoroa%eps\f'emcq ?’&fﬁg’( SRcEETIPPS; ¥liga-violet,
aby egtie Of i k6w RESEYh ddHEH AR ﬁggpﬁﬂjhdgoﬁﬁrﬁgt and a

phot or esi st base material that les ultra

prot elsisi eree diges ecbughreds, e e metthoa- foel pri5i6atiBR thereof
like with high sensitivity, a high contrast and a |ow

|3HE - R YRS Compasditien . f or purification t her eof
and a photoresi,st conpositiqgn. For .achieving the above
obj ect , tﬁcgr p?%%leﬂlr@n %tag’rosvenﬁéeﬁ&detg‘iel Pgesent
SitrelirRo N haAte hddes Wil 1Ak i oungd, g h h

decrease in the éénsi#i&?%y o?%gdéﬁgt%?%sgétgige%%b e%ave
[Sourasithatnine i elecreaeasnatiensansiel kat{ setal

ion, alkaline earth metal ion, etc., that are
PORHARSTG & AGe cemepdaby bsedici Ampynt hibss ssweh taatammenia,

AR, 458 RaETetecPeEp opeta L i fereete. , that are
remaining since they are used in synthesis or that are
incorporated from alhuman body or surroundings.

" In the case where a photoresist absorbs extreme
ultra-violet in a high ratio when extreme ultra-violet
passes therethrough and the intensity of a light source is
low, an optically~acid—generéting agent may be added at a
high concentration. When even a trace amount of a basic
impurity is included therein, it neutralizes proton
generated from the acid-generating agent, so that no
desired reaction can proceed.

The present inventors have found that when a
photoresist base material is purified so that the basic
impurities are removed to a certain value or less, the
sensitivity is remarkably increased, and the present

invention has been accordingly completed;

Disclosure of the Invention

According to the present invention, there are
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passes therethrough and the intensity of a |ight
source is |low, an optically-acid-generating agent may
be added at a high concentration. Wen even a trace
anount of a basic 20 inpurity §s included therein, it
neutralizes proton generated fromthe acid-generating
agent, so that no desired reaction can proceed. The

presakied RHRNYIS AN  %%%@@rEQ§Eth§Qeama@@?%gi?Séﬁé the
base material is purified so that the basic

ilker-ities are renoved to a certain value or |less, the
sensitivity is remarkably increased, and the present

i nvent i onlhlad® Rt arassisdi msg seweirdedd cobpsdkangr en
f.,.the Invention 30 According to the present

%ﬁ&gﬁ Foﬁﬁ%f er oiFE féaﬂgﬁV 25881 5 profPereRr t Frpresented
gl leoel o100k abegbRbrbaseopRhel i) and the i ke.

[1] A photoresist "base material conprising an extrene
ultra-violet reactive organic conpound represented 5

by the follow ng general formula (1), BXi A CZ\Dn

(1) wherein Ais a central,erUs{ure that is an

|

X
[

A
Y z
) ()
()

wherein A is a central structure that is an
aliphatic group having 1 to 50 carbon atoms, an aromatic
group having 6 to 50 carbon atoms, an organic group
containing said aliphatic group and said aromatic group
together or an organic group having a cyclic structure
‘formed by repetition of these groups, each of B, C and D is
independently an extreme ultra-violet reactive group, a
group having reactivity to the action of chromophore
sensitive to extreme ultra-violet, or a C; to Cso aliphatic
group, C¢ to Cso aromatic group, an organic group containing
said aliphatic group and said aromatic group together or a
substituent héving a branched structure, containing such a
reactive group, each of X, Y and Z is independently a

single bond or an ether bond, each of 1, m and n is

independently an integer of 0 to 5 satisfying 1 + m + n > 1,



10 aliphatic group having 1 to 50 carbon atons, an 26 April 2006
aromatic group having 6 to 50 carbon atons, an

organic group containing said aliphatic group and

said aromati c group together or an organic group

having a cyclic structure forged by repetition of

t hese groups, each of B, C and Dis 15 independently

an extrenme ultra-violet reactive group, a group

havd iy, react i and yD tay heoratediron Gubshietepltoh@ving a

sensitive to extrene ultra-violet, or a Cl to C50
NePhERFeoMgr oup, C6 to C50 aromatic group, an organic

group co iping .said aliphatic group, and said | '
aronatic?g?ogbet888?95?36?€ag%§esﬁ%%?¥%%%n@shﬁ%?h@e@ in [1],
C . CO ] ch.a treactive gro
g‘écﬂ o§ féwaé] %‘Ji(.g %@gg‘{en%g%%lcﬁlge §|°n§?‘§r85‘%duigra'
5 ani¢tderi Hoiw, areambrfhohs Bard At %oo}nng@ﬂﬁgﬁggk‘%‘g. ?Hd has
integer of 0 to 5 satisfyingl + m+ n >_ 1, 26 ri

0B Banke Ahge Gvarhde wHpgneserais a8 smbetri Lesest

havi ng a teroatom [2]. The photoresist base _
mat er i al ég?rﬁ%?tERP??}T%ﬂﬁt RiRs dateddiad @sgamcdted in [1]

cypeund Jeacdiv e i extr Ltr viglet is. i n
aror phous staﬁélatJ?ogﬁ%f%ﬁ%gggtH?gégnagﬁﬁgsegteg By
nol ecul e whose average dianmeter is 2 nmor |less, [3]

The photoresist base material as recited in [1]éhor
[2], rein A organi c p represente -fi
D - 0 eac C and p_extreme .

r

4 — -~ .- C-
ul tra-Vviol et Ctii ve grouph: réup havin )

reactivity to the action of chronophore active to
extreme ultra-violet, or an organic

f@—z@m

XL
f@%ﬂﬁ

each of B, C and D is an extreme ultra-violet
reactive group, a group having reactivity to the action of
chromophore active to extreme ultra-violet, or an organic

group represented by

15



group represented by 15 26 April 2006 Ar Ar-CH2 7 :

L Ar - OAr-Owherein Ar is a phenyl or naphthyl Aﬁﬁ April 2006
group substituted with RO and/or ROCO in which R

RO and ROCO 5 are extrene ultra-violet reactive

groups or groups having reactpvity to the action of a
chronophore active to extrene wultra-violet, and X, Y

and Z are ether bonds. [4] The photoresi st base

material as recited in | 10 whergin Ais an

Or ganiae_gr oWp- gy esg,-' g- each of

and D is a hydrogen at o Yert - BUT Ar=0
tert-butyl oxycarbonyl methyl, tert-butyl oxycarbonyl, 1
t et rahydropyranyl, 1-tetrahydrofuranyl, 1-ethoxyethyl,
1- phenoxyethyl, an organic group represented by 26

April 2006 8 ~HL~1 I CPO OCOQ)r

Hy H
Ar—O0O-—C CcC— Ar—0

wherein Ar is a phenyl or naphthyl group
substituted with RO- and/or ROCO- in which R, RO- and ROCO
5 are extreme ultra-violet reactive groups or groups having
reactivity to the action of a chromophore active to extreme
ultra-violet, and
X, Y and Z are ether bonds.
[4] The photoresist base material as recited in [31,

10 wherein A is an organic group represented by

0 4 O
L
& L

each of B, C and D is a hydrogen atom, tert-butyl,
15 tert-butyloxycarbonylmethyl, tert-butyloxycarbonyl, 1-
tetrahydropyranyl, l-tetrahydrofuranyl, l-ethoxyethyl, 1-

phenoxyethyl, an organic group represented by
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in which Pis an aromatic group having a val ence of .

(r + 1) and having 6 to 20 carbon atons, Q group EGAp"I 2006
having 4 to 30 carbon atonms, r is an 10 and s is an

integer of 0 to 10, or an organic group represented by

10 Ar- Ar-CH2 is an organic ignteger of 1 to Ar-Oin

which Ar is a phenyl or naphthyl group substituted

with RO and/or ROCO in which R is hydrogen,

tert-butyl, tert-butyl oxycarbonyl nethyl, tert 15

but yl oxycar bonyl, 1- tetrahydropyranyl

1- tetrahydrofuranyl (004 et henoxyet hyl or
an organlc group @_céa DCPOC—OQS
)r 20 25 in which P I'§ an/sarowati c grou rhaving a

val ence of (r + 1) and having 6 to 20 carbon atons Q
is an organlc group having 4 to 30 carbon atons,

an integen Qhitnt @ 1éoaﬂngrémé§1én?£@%§gﬁio?%?O LY féhce of

and X, Y and Z are ether bonds esi s

base lﬁat andahawsnge€it@d0 ncdrdon aMeeissi M Ad Sralbrganic
organi c group represented by 26 April 2006

group having 4 to 30 carbon atoms, r is an integer of 1 to
10 and s is an integer of 0 to 10,

or an organic group represented by

o O T il

in which Ar is a phenyl or naphthyl group
substituted with RO- and/or ROCO- in which R is hydrogen,
tert-butyl, tert-butyloxycarbonylmethyl, tert-
butyloxycarbonyl, l-tetrahydropyranyl, l1-tetrahydrofuranyl,
l-ethoxyethyl, 1l-phenoxyethyl or an organic group

represented by

)l )

in which P is an aromatic group having a valence of
(r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to
10 and s is an integer of 0 to 10,

and X, Y and Z are ether bonds.

[5] The photoresist base material as recited in [4],

wherein A is an organic group represented by



9 each of B, Cand Dis a hydrogen atom tert-butyl + 26 April 2006
5 tert-butyl oxycarbonyl nethyl, tert-butyl oxycarbonyl,

1 tetrahydropyranyl, 1-tetrahydrofuranyl,

1-et hoxyethyl, 1- phenoxyethyl or an organic group

represented by Hs I I CP O gO0COQS)r 10 15 in

which P is an aromatic group having a valence of (r +

1) and having 6 to 20 carbon atoms, Qis an organic

group having 4 to 30 carbon atons, r is an integer of

l1to 10 and s is an integer of 0 to 10, and X, Y and

Z are ether bonds. A phot oresi st base nmateri al

conprising a [ '
represented b N
April 2006 10 \B

or gani ¢ group @

each of B, C and D is a hydrogen atom, tert-butyl,
5 tert-butyloxycarbonylmethyl, tert-butyloxycarbonyl, 1-
tetrahydropyranyl, l-tetrahydrofuranyl, l-ethoxyethyl, 1-

phenoxyethyl or an organic group represented by

e fo o)

in which P is an aromatic group having a valence of

10

(r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to
10 and s is an integer of 0 to 10,
15 and X, Y and Z are ether bonds.
[6] A photoresist base material comprising a
radiation-sensitive organic compound represented by the

following general formula (1),



each of B, C and D is independently an organic grou
represented by 10 (HL~ O CP OGCGOQ)r in which P EﬁApnIZOOG
an aromatic group having a valence of (r + 1) and
having 6 to 20 carbon atonms, Qis an organic group
having 4 to 30 carbon atons, 4Qis an integer of 1 to
15 10 and s is an integer of 0 to 10, and 1 + m+ n =
3 or 8 [7] The photoresist base material as recited
in any 26 April 2006 11 ong/oL\Lge above [4] to [6],
wherein the organic group “Tepresented by (HL~ 1O C
POCOQ)r 5is 4-(tert-butaoxycarbonyl oxy) benzyl or
3,5-di (tert- butoxycarbonyl oxy)benzyl. [8] The

phot oresi st base material as Xecited in [6] or [7],
wherein the radiation is e ultra viol et or

el ectron beam 10 [9] The photoreS|st base material as
recited in any oneyof [1] wherei n at | east
one of B, Canlesa o gtoman X, Y and Z
are et her bonds. e p oto esf\t agse material as
recited in any one o [1] | nhas a basic

i mpurity content

wherein A is an organic group represented by

each of B, C and D is independently an organic

group represented by

(@]
( Hz) _é_ Il )
C P O0—C—0—Q
10 ] r

in which P is an aromatic group having a valence of
(r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to
15 10 and s is an integer of 0 to 10, and
l1+m+n-=3 or 8.

[7]1 The photoresist base material as recited in any
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15 of 10 ppmor less. [11] A photoresist conpositiongg April 2006

containing a solid content containing the photoresi st
base material recited in any one of [1] to [10], and
a solvent. [12] The photoresi st conposition as recited
in [11], 20 which further cortains an
optically-acid-generating agent. [13] A nethod for
purification of a photoresist base naterial, which
onppoEserevabbivag( 4 hetphps py adisde frasthe MAigIriial group
recited in any one of [1] to [9] with an acidic
5§nE668NEBHUPYON and treating the material with an ion

25 exchange resin. [14] The thad for purification of
a photoresi st base tHarjal fas rnecitedlin [13],
wher ei n sai d aci di ORTOTr Q@9 an acetic
aci d aqueous sol ution. [15] A nethod fof"inprovenent
of the photoresist 26 April 2006 12 base materi al
recited in any one of [1] to [9] in radiation

genét{ tertybunbhk yda ooy I g ecndasim@, tthelioaeirent of
basic inpurities to 10 ppmor |less. [16] A nethod for
?Phgx§?gggggy SEYAPERENogr aphy, 5 which uses the

i iti i i 11 12]. A
2oL o8 SBPERL R B g e lsedd T o

PhOT D] £SiBér£DNPEISd LMl 8 aG iektlrbhle Q1 thh2liol s8] or
An organi c conpound represented by the 10 foll ow ng
gbeetndnfloeaml a (1), B X

[9] The photoresist base material as recited in any
one of [1] to [8], wherein at least one of B, C and D is a
hydrogen atom and X, Y and Z are ether bonds.

[10] The photoresist base material as recited in
any oné of [1] to [9], which has a basic impurity content
of 10 ppm or less.

[11] A photoresist composition containing a solid
content containing the photoresist base material recited in
any one of [1] to [10], and a solvent.

[12] The photoresist composition as recited in [11],
which further contains an optically-acid-generating agent.

(13] A method for purification of a photoresist
base material, which comprises washing the photoresist base
material recited in any one of [1] to [9) with an acidic
aqueous solution and treating the material with an ion-
exchange resin.

[14] The method for purification of a photoresist
base material as recited in [13], wherein said acidic
agueous solution is an acetic acid aqueous solution.

{15] A method for improvement of the photoresist



i CDmn (1) wherein Ais an organic group ;
represented by 15 each of B, Cand Dis independentl;?(”\prll 2006
an organic group represented by 26 April 2006 13 O

H21 I CPOCOQ Is )r in which Pis an aromatic

group having a valence of (ro+t 1) and having 6 to 20

carbon atons, Qis an organic-5 group having 4 to 30

carbon atons, r is an integer of 1 to 10 and s is an
padeIRItef il tieditbednich lany Bne = [3]0ko8.(9]19h FhAiation
organi c conpound as recited in [18], which 10 has a _
Sersd ict dvigu i twhicinteamp wifsel0 deemeas ings she[ 20htént of

nmet hod, for purification of an _organic conmpound, which

RSt i SRS S hd @ HE sfarfitc 1€8%pound recited in
compound b | antiad SR EiEe i b S Thlmriy.
5 ﬁ%ﬁéﬁ”dﬁbéﬂghéiﬁhdﬂBﬁ@Eﬂéﬁ“composition recited in [11] or
[12].
[17] A semiconductor device fabricated using the
photoresist composition recited in {11] or [12]. |

(18] An organic compound represented by the

10 following general formula (1),

N

Y Y4

\\\D
n

|

X
\4/1

A
~ ) (
(1)

wherein A is an organic group represented by

.- 15

each of B, C and D is independently an organic

group represented by
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The photoresist base material of the present 26 April 2006

invention will be explained hereinafter. The .
phot oresi st base material of the present 20 invention
conpri ses an organi c conpound represented by the
follow ng general fornula (1)33This conpound is

radi ati on- sensitive. The above radiation refers to
ultravi ol et rays having a mavelength of 10 to 300 nm

specifically, extre a- voolet nd vacuum
ultraviolet, or an _%t Qé_ C Y gj{ beam or the
i ke. The conpound f e pres invention is
preferably reactive with extreme ultra-violet and/or

el ectron beans nDre preferably reactive with extrene

26 ril .200 [tra-violet. |n addition, this
conggundlls %e&@tFQearRP?ﬁlﬁtﬂ§Pu@eﬂ%Yth a valence of

diagi o ( scipfrage Si Ie H
Pt av ofae ﬁ?g%eé‘ G oy arattd gientty "y P Bganic
gtoup, hxviay, 4ete. 30 Safboh i atomdOY Z.é:)arﬁ r?Ln(t:@ger of 1 to
wherein A is a central structure that is an aliphatic
§PoBpdnavifgan ivtererebHoh tr ok, an aromatic

and

l+m+n-=3 or 8.

(19] The organic compound as recited in [18], which
has a basic impurity content of 10 ppm or less.

[20] A method for purification of an organic
compound, which comprises washing the organic compound
recited in [18] with an acidic aqueous solution and

treating the compound with an ion-exchange resin.

Best Modes for Carrying out the Invention

The photoresist base material of the present
invention will be explained hereinafter.

The photoresist base material of the present
invention compriées an organic compound represented by the
following general formula (1). This compound is radiation-
sensitive.

The above radiation refers to ultraviolet rays
having a wavelength of 10 to 300 nm, specifically, extreme
ultra-violet and vacuum ultraviolet, or an electron beam,
an ion beam, or the like.

The compound for use in the present invention is
preferably reactive with extreme ultra-violet and/or

electron beams, more preferably reactive with extreme
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10 group having 6 to 50 carbon atons, an organic gro .
containing these aliphatic and aronmati c groups 28 April 2006
toget her or an organic group having a cyclic

structure forned by repetition of these groups, each

of B, Cand Dis independentjy a radiation-sensitive

group, a group having 15 reactivity to the action of
chromophore active to radiation, or a Cl to C50

@ltEBthSlQEOUQn(gﬁ&f{ﬂ§p Qﬁﬂ@akbﬁggﬁﬂﬁplsangBrgggcglve

group containing these ali‘phatic ant ar omat

wbyht beheor genspdbt taddeat i hraw i (fhch @@&ﬂﬁ%red light,
structure, containing such a reactive group, each “of
V(lSl{leOla@}dtZUl'srawd@b@md]erghw, alsimglielleand ightang ray,
et her h of 1 mand n i s independently an
+nf%§ér g? br a% sa¥Sfhing 1 + m+ n > 1, and A
B, C and D nay contaln a substituent having a

het eroatom 26 April 2006 15 In the central structure
A, exanples of the Cl to i phatic group include
linear aliphatic groups such gs nethyl, nethylene,

et hyl, dodecyl, etc., brancheE al i phatic groups such

as isopropyl, isobutyl, tert-butyl, etc., and 5 cyclic
al i phatic groups such as cycLbhexyI nor bor neny|
adamantyl , di adamantyl, Di Uyl and the |ike.
Exanples of the C6 to CBO ar matic group i ncl ude
phenyl, phenyl ene, napht phthyl fl uorene,

al kyl aromatic group, he | T Ies of the
organi c group conti@i @ th se\10 a h tlc and
aromatic groups to ther al u a gro cont ai ni ng

adamantyl and a nethylene group together and a group
cont ai ni ng adamantyl ;and phepgjl ene group toget her.
Exanpl es of the organlc gr oup haV|ng a cyclic
structure

wherein A is a central structure that is an
aliphatic group having 1 to 50 carbon atoms, an aromatic
group having 6 to 50 carbon atoms, an organic group
containing these aliphatic and aromatic groups together or
an organic group having a cyclic structure formed by | |
repetition of these groups, each of B, C and D is
independently a radiation-sensitive group, a group having
reactivity to the action of chromophore active to radiation,
or a C; to Csp aliphatic group, Ce¢ to Cso aromatic group, an
organic group containing these aliphatic and aromatic
groups together or a substituent having a branched
structure, containing such a reactive group, each of X, Y
and Z is independently a single bond or an ether bond, each
of 1, m and n is independently an integer of 0 to 5
satisfying 1l + m+ n 21, and A, B, C and D may contain a

substituent having a heteroatom.
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formed by repetition of these groups include 26 April 2006

cal i xarenes 15 such as calix-[4]-resorcinarene, and
the |like. Exanples of the substituent having a

het eroat om i ncl ude acetal groups such as
1-tetrahydropyranyl, 1-tetrahygrofuranyl,

met hoxynet hyl and et hoxyet hyl, carbonyl, hydroxyl,
carboxyl, a t-butyl ester group, an al koxy group, a

Cyano gr aup tran C%Qlté‘ﬂln%tgru%ﬂ’reaﬁ,a@x%ﬂpgégugf Bfle ¢, to
i mdo group, pyridyl, and the like. The centra

St¢ wdtipha tA areyrdup d nsilnglee 1dhgati a1ighatdPca§¥eps Okuch as
na¥ be a grouE f or med bX a conmbination of a plurality
BELhHé, sERENYLCRPT f @EBNL, oflgdpFEl grotups aboarched aliphatic

LE anpl f the central structure A_ 25
DR8 Rk e SueHarRe T BRRY Snotnoblt vhy S SR bogsore and
&1tk 21EBRBL9E Brbgpd LREREssSNL ﬁé&ﬁﬁ“trgﬁfﬁ
gghibits'rgactivi § u%on irradiat?%ﬁ?\m th'ra |£ﬂ3%ﬂ§ﬂ?l’
@danant iydp- dbadamhaneyyy obpadamagt pLp drayitre neae.i VEkYmples
to a chronophore active to radiation or a substituent
eénthentadto theseromatihegrogmbent¢ludmniphedlo Phenydene,

Cl C?O al i g tic group, the C6 to C60 aromatic

S?BEEE‘Y et BPBARY L7 oubl BoFERE nidgthesemAt hatmosp, and
8nd 21 ROR! IE AN OO AR e J2hRecEHPSRLIHE

havi ng a heterégion1include P%ose XSP iﬁeﬂgg&ﬁﬁﬁs these
akgphattio aheé aeotaedc S§rogisirtogstiey HRILudXaMyresp

of the substituent having a branched structure include
FPRLPEN1YDi FEABRBEY HeFnft oh. ety koo tdronp dfogeltber and a
substituents B to on thF c%PtraI structure A are not
group containing adamantyl and phenylene group together.
Examples of the organic group having a cyclic structure
formed by repetition of these groups include calixarenes
such as calix-[4]-resorcinarene, and the like. Examples of
the substituent having a heteroatom include acetal groups
such as l-tetrahydropyranyl, l-tetrahydrofuranyl,
methoxymethyl and ethoxyethyl, carbonyl, hydroxyl, carboxyl,
a t-butyl ester group, an alkoxy group, a cyano group, an
amino group, an amido group, an imido group, pyridyl, and
the like. The central structure A may be a single organic
group above, or may be a group formed by a combination of a
plurality of the same or different organic groups above.

Specific examples of the central structure A

include organic groups shown below.
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15 limted. O B, Cand D, preferably, at |east one %April 2006
themis 26 April 2006 17 a hydrogen atom Specific

exanpl es of the substituents Bto D include the

foll owi ng organic groups, radiation-sensitive groups

to be described |ater and groygs R, RO- and ROCO 5

whi ch have reactivity to the action of chronophore

active to radiation. Ar- Ar-CH2 Ar-O 10 Ar is phenyl

or napht hyl substltut ed with RO and/or ROCO in, which

each of RR, RO an is a radi atl on- sensntiﬂye

gro a group |ng reacti y t t he act of a
chr re act radiat| eC|f|caII .
co d for t he prese i nvent i cl &des

conpounds of the fol |l owi ng formnul ae (2) to (17),
position isoners thereof, and the like. 26 April 2006
18 AA-OH2 Ar-O-C (8) Ar I 0 (10)

olo

ol & o B

Each of B to D represents a substituent that
exhibits reactivity upon irradiation with radiation
(radiation-sensitive group), a group having reactivity to a
chromophore active to radiation or a substituent containing
these. 1In these substituents B to D, the C; to Cs aliphatic
group, the C¢ to C¢ aromatic group, the organic group
containing these aliphatic and aromatic groups together and
the substifuent having a heteroatom include those explained
with regard to the central structure A. Further, examples
of the substituent having a branched structure include
groups typified by dendron. The positions of the
substituents B to D on the central structure A are not

limited.

Of B, C and D, preferably, at least one of them is



10
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(2) (4) (6) H2 CoO-
(3) (5 (7) Ar 1 O
2006 19

a hydrogen atom.

Specific examples of the substituents B to D
include the following organic groups, radiation-sensitive
groups to be described later and groups R, RO- and ROCO-
which have reactivity to the action of chromophore active

to radiation.

Ar is phenyl or naphthyl substituted with RO-
and/or ROCO in which each of R, RO- and ROCO- is a
radiation-sensitive group or a group having reactivity to
the action of a chromophore active to radiation.

Specifically, the compound for use in the present
invention includes compounds of the following formulae (2)

to (17), position isomers thereof, and the like.

Ar-0-fig Ar | .
L0 rIQP April 2006



OAr A-OO0OAr H COOAr Ar-OOAr OR (15 RO (16 .

OR ROOR (17) In the conpounds of the above fornul aehGApnl 2006
(2) to (14), 5 any substituent Ar can be suitably

used so long as the 26 April 2006 20 substituent Ar

contains a radiation-sensitivgggroup or a group R

RO or ROCO- having reactivity to the action of a

chronmophore active to radiation (to be descri bed

|ater). Specifically, Ar includes the fQHOWi ng

substituents and 5 p03|t|on i soners ther

Substituents Ar ng used singly or be used in
conbi nati on of tO m)re nmenber s so long as
an advant age &t %thepf eSem |nventA,om ;- mob .,

i npaired. OR C=0 @)

o-z

o
Ar—0 O—-Ar N—O@OQO@O—N

(10) (11)



1RO C~OR | RO ,.OR -
L RO COR ) R o6 April 2006

Hfon
o f o4

Hy H,
Ar—O-—C c—o0 CHs
H; H,
(13) o—cﬂc—o——-m

R

(15) (16) 17)

In the compounds of the above formulae (2) to (14),

5 any substituent Ar can be suitably used so long as the
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In the above formulae (15) to (17) and the above .
substituent Ar, any R any RO and any ROCO as 26 April 2006
substituents can be suitably used so long as they are
15 radi ati on-sensitive groups or groups having
reactivity to the action of ggchronophore active to
radi ati on. Specific exanples of R include hydrogen;
tertiary hydrocarbon groups 26 April 2006 21 such as

a L. <etc It
ROt e R pancradf AP R BN Ml or
bubayy gar RorRybr a’odosuhatihgepésct vty ctb RPre action of a
constitutes an acetal group such as methoxynethyl,
ghépm@wétrﬁyactlvs pﬁenéﬁy@thgm (k@ dbe dgmtribed later).

bsti_t I d . Th
SHeeerE ety phrainTullsatle Stp D o lie, kit and
BES§E1593§EOH@QSHEHQ§E§fOf §JB§Ef%ﬁenQ%gA§sm%ga 8se8

advant age o e present I nvention Is not

@1H@ly|oHthy beCh§éG>1BUcoﬁb£hé%£%nf%f*idb orf’rfdrd*hembers
-CO CB R -SS-R* I0HRHRH -GCOCCH2 H2
thereof so long as an advantage of the present invention is

not impaired.

T R R
R
OR (0] | 1 I
RO OR | o} (o} o
c=0 |

RO Cs
o o ~0
OR OR OR OR

R R R R R
I I I l l

COCO

b & & &

In the above formulae (15) to (17) and the above
substituent Ar, any R, any RO- and any ROCO- as
substituents can be suitably used so long as they are
radiation-sensitive groups or groups having reactivity to

the action of a chromophore active to radiation. Specific

examples of R include hydrogen; tertiary hydrocarbon groups



-CO'Pr JHy Il mH2 I -G GO~ 4A4AP-OCGOQ Jr26Apr"2006
wherein each of R, R' and R" is independently an
al i phatic hydrocarbon group having 1 to 10 carbon
atons or an aromatic group, P is an aronatic group
havi ng a val ence 15 of (r + 1®jand group having 4 10
and s is an In the 20 having 6 to 20 carbon atoms, Q
is an organic to 30 carbon atons, r is an integer of
buch dshtegerpak Q,tQdigangpganégcgrog@bé@*%&%ﬁ%ﬁ(¥%kuﬁlch
~HL~ O CPCH}éQ r the numbers of carbon atons
e @p@ﬁﬁﬂtgtgﬁoapCthndlchesterg@nmupgswmm &@emext—

r ef er abl o 10 and 4 to 20, 26 April 2006 22

BB B errbrPy Lanant SHESSL BREnbS ofribih Rao consid mites
b0 doethesheehbyelun SBSFLIACRLLYeni® 1M ny1, 1-

organic groups aré ‘inclu

5 phenoxyethyl, etc., and substituents shown below are also

included as R. The substituents R may be used singly or in
combination of at least two members of them so long as an

advantage of the present invention is not impaired.

(o] (0]
Hy 1l H, M Hy H,

H,
—ctG-0-u —C0—C—0-y —C-C-0-f=cH, —c=-o0-'pr
H o) 0
T D O
CH, —c-o
Si—R" _ H ||
1 50 oD e te)

wherein each of R’, R” and R'” is independently an
aliphatic hydrocarbon group having 1 to 10 carbon atoms or
an aromatic group, P is an aromatic group having a valence
of (r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to

10 and s is an integer of 0 to 10.

In the organic group represented by

o
H; T
c Pt+0—-C—0—Q
$ r

the numbers of carbon atoms of the aromatic group P and the

organic group Q are preferably 6 to 10 and 4 to 20,
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11 O6CGO'Bu0 11 OGCOIBuo 11 r7--] OOC'OOZGApriIZOOG
11 OGO In the conpound for use in the present

invention, the content of basic inpurities (e.g.,

amoni a, alkali 10 nmetal ions of Li, Na, K etc., and

al kaline earth metal ions ofgga, Ba, etc.) is 10 ppm

or less, preferably 2 ppm or |ess. Wen the content

of the basic inpurities is decreased to 10 ppm or

Irespecti@enlot anesirstnbase arat gréabrds] GOMPELSENGRE NG o 3,
above conpound is remarkably inproved in sensitivity
respgditdviedy,. and as a result, a fine processing

attern by lithography using _the photoresist

Igon‘posi ti Qﬂa&%e“?ya%rql}%t &d lovRBIcerpanhg PspuDsSears
thepnegent invention is 20 preferably in an

anor phous state at roomtenperature, and the average
di anmeter of the nolecule thereof is smaller than the
size of an intended pattern and is preferably 5 nm 26
April 2006 23

o o}
Hy i . H, i
—cC 0—C—0-By —cC 0—C—o0

In the compound for use in the present invention,
the content of basic impurities (e.g., ammonia, alkali
metal ions of Li, Na, K, etc., and alkaline earth metal
ions of Ca, Ba, etc.) is 10 ppm or less, preferably 2 ppm
or less.

When the content of the basic impurities is
decreased to 10 ppm or less, the photoresist base material
comprising the above.compound is remarkably improved in
sensitivity to radiation, and as a result, a fine
processing pattern by lithography using the photoresist
composition can be fabricated.

The compound for use in the present invention is
preferably in an amorphous state at room temperature, and
the average diameter of the molecule thereof is smaller

than the size of an intended pattern and is preferably 5 nm
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dianeter is defined to be a dianmeter of the follown
true sphere. In a structure obtained by carrying out
geonetry optim zation according to the AM 5 net hod of
semenpirical orbit nmethod progg am package MOPACI7, a
di aneter of a volune based on the van der Waals
radi us of a space occupied by the structure is assuned
ter bess hemdreiepspheranl e momoud £ or use in the
present invention can 10 be synthesized by conbining
known reaébfoasersiendiametennpoudef Dosd didie a diameter of
ijtpuritjes,, the inmpurities can be renoved, and_the
c@ﬁ%o TP b Pifr iTRhar oy 5nkﬁoﬁhruayurascabtemﬁdeldy
I . t _invention, .the ahove conmpound is
V\%s%%ﬁtﬁ arf aclaiie S&ediEatdomn AGROAAd Y Eat Ehe AMI
uidthh of GRenEEATAR 1Y b itOnRERBH bLEGHanRELEhY,
the content of the basic inpurities can”be decreased
PRS- Ppmeordiageter wf hiveloasebasBdophi BHE aghdi6r Waals
agugous sol ution and an optinun1ion-exchangg resin
S e & é‘lctsepdlcﬁso@&mlﬁgdbyotﬂépéhdUﬂgunponstblesume% to
Ki f the basic inpurities to be renove
g%p#ﬁ% %?%3 SE%F%S'conpound to be treated. !3 t he
resent iTherdd R &fgr indRpacetlg acl d_agueous
golution havingggn%oncentﬁg%yéﬁ P OE%T Fgglb?vgnglon can
el slyintbesiigedubgdcasbaningi BhewAGHENHS: S0t Ut @R, 2Rd
a cation-exchange 25 resin is used as an ion-exchange
FQ@PHPnéoFoﬁﬁﬁﬂﬂﬁcaﬂpﬁﬁ}tlpévttbalampyrpteégrabhybeth%moved,
hi ' Led out using..an acetic acid aqueous
SR on SSEPERA Y PR PR gHWbHEL SLdTYtd ofRoHTb MBkrec by
regatipeal W th a cation-exchange resin.

or less, nore preferably 2 nmor |ess. The average ZSApriI 2006

In the present invention, the above compound is
washed with an acidic aqueous solution and treated with an
ion-exchange resin to be purified, whereby the content of
the basic impurities can be decreased to 10 ppm or less. In
this case, an optimum acidic aqueous solution and an
optimum ion-exchange resin can be selected as required
depending upon the amount and kind of the basic impurities
to be removed or the kind of the compound to be treated. 1In
the present invention, preferably, an acetic acid aqueous
solution having a concentration of 0.01 to 10 mol/liter is
used as an acidic aqueous solution, and a cation-exchange
resin is used as an ion-exchange resin. For purification,
particularly preferably, the washing is carried out using
an acetic acid aqueous solution as an acidic aqueous
solution, followed by treatment with a cation-exchange

: 5

resin.

The thus-obtained compound is useful as a



10

15

20

25

30

30 The thus-obtained conpound is useful as a 26 Apribge April 2006
a

2006 24 photoresist base material, particularly, as
photoresist base naterial for use in ultrafine
processing with extreme wultra-violet or an el ectron
beam That is, the conpound f@q use in the present 5
invention is in an anorphous state under conditions of
use as a photoresist base material, generally, at

phoeto reeiRer dhdeenascdess! i Peet 8BQYSr150 é@aé_ﬁﬁEkéE%%ist
thereof as a base material is preferred in view o

bpplei matiegnalpfopensieednofil arphdher esoSés DIPOF th Ukt reme
and strength of a 10 photoresist film As described
HBG\?@,“’FGgFﬁePF #ReceBAPEONRAPER- use in the present

T or A (s T B RRC o b e ohmnk R cbrRsRt

smal | er t'han thé value

iagehtedni Asaideghr 8o PBLEEE NsSALE, uSReC! £d,& 4é%§?§i6¥5use
size of 100 nmor less, particularly a size 0 nm
es al phstovhenst heaabomet ephpbungenesralsrd, ag adwmse
material, therefore, the Iine-edge roughness can be
SGppreaseget 85 2denat dbed cdlRoven ef@rtdiity thenmser ﬂhﬁﬁfof as
3 whep it_is,used _for 20 to 50 nm processing that
%sbggghﬁ?g%fé?lisf? cpf%’é\‘?ﬁ?%‘%z’d‘ ofLH tHafanRd i5iaddessi ng
baspdroNe §Xbf oMb EEPe ¥ O &loro ANt 1 i SGId %&%?ph of a
Wien such conpounds are used as a photoresi st base
photoratist hEylmay be used singly or in conbination of
two or nore conpounds of themso | ong as an advant age
of the 25Spfeseribpavaheven ferterri nigze reshipdund ey, use
f or ned fof] iansi ng a plurality of such

g02%§% ze%$?$]lnvéﬁ%10n molecule whose average
diameter is smaller than the value of line-edge roughness
that is required in a desired pattern size, specifically, a
size of 100 nm or less, particularly a size of 50 nm or
less. When the above compound is used as a base material,
therefore, the line-edge roughness can be suppressed to 2
nm or less, preferably 1 nm or less (3 o) when it is used
for 20 to 50 nm processing that is a characteristic feature
of ultrafine processing based on extreme ultra-violet or an
electron beam.

When such compounds are used as a photoresist base
material, they may be used singly or in combination of two
or more compounds of them so long as an advantage of the
present invention is not impaired. Further, compounds
formed by combining é plurality of such compounds with
arbitrary substituent(s) may be used singly, or in
combination of two or more thereof so long as an advantage

of the present invention is not impaired.

The photoresist base material of the present
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arbitrary substituent(s) may be used singly, or in 26 April 2006
conbi nation of two or nore thereof so |ong as an
advantage of the present invention is not inpaired.

30 The photoresist base material of the present 26

April 2006 25 invention can bgsused as one conponent

for a photoresist conposition. The conposition of the
present invention. is a liquid conposition containing
d ns/einitd oforienNbeC 0Bkd BsNgna cémpbﬁé@fe§b§ta3§§§toresist
material conprising the above conpound(s) and a
sOmpertitdiodsol ving this solid content. In the present

i nventio the co sitio %;ﬁrequired to be in a

liquid st €FROUHIS M pPFESENE PRYEBEESNSESt B
. et IR ' ing is .
2o SBhPos1®ifn, BRLUTheHa e B AC R PER Stk dfhing a

paditatreeissepasti Mategi@UPcomp PV g Bye tASoRE &SGound (s)
i nvention, contains a chronophore active to

padi at soaveatddissoaminghthis $¢bid capatbent L y Ias the present
hot or esi st Ey itself, so that it is not especiall _
EE&’SQE&P?W 5N5dHORRCAHET PR vES t BEIRred| tel S gom ehtquid

e P I ' e_t nhance .t he
SoupucEor D chindy SESLUARLE AR NS 2 sungerace,
gateli ah WRNERI 01 0Pafige gyﬁoé@yéﬂgg r€aGtd \dd Yagd iqg.
chronmophore active to radiation is used, there may be

added anTdgt beskl paterdagenentbinignagentad PG oFsa@fsitive

optically- 20 base-generating agent (PBG as a
@EPBanH%?‘é.ld%% By RFRJH e SripRiride e srosdaimsd dy

LiEend bl 41 00 £ 60 UL R AL E! Ty SOTIRIT A B
S§&b&EL BOt AM®HTa photoresist by itself, so that it is not
especially necessary.to add an additive to the solid
content. However, when it is desirable to enhance the
performance thereof as a photoresist or when a base
material containing a group having reactivity to a
chromophore active to radiation is used, there may be added
an optically-acid-generating agent (PAG) or an optically-
base-generating agent (PBG) as a chromophore.

As a PAG, known compounds represented by the
following structures and other compounds having similar
activities can be generally used. PAG can be selected among
these as required depending upon the kind of the base

material, the form and size of a desired fine pattern, and

the like.



these as required dependi ng upon the kind of the bas :
25 material, the formand size of a desired fine 26 April 2006
pattern, and the like. 26 April 2006 26 2 N-NOS CO
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As a PBG, known compounds represented by the

:m:o

CH,

o}
HF
O

following structures and other compounds having similar

activities can be generally used. PBG can be selected among
S these as required depending upon the kind of the base

material, the form and size of a desired fine pattern, and

the like. Further, when PBG is used as a chromophore, the

amount thereof can be adjusted as required, while taking

account of the proportion of basic impurities contained in
10 the base material, to prevent excessive addition thereof

which makes the reactivity beyond control.
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SbF OJ~CH33 O11! / OS | CH3 As a PBG known 28April 2006
conmpounds represented by the follow ng structures an

ot her conpounds having sinmlar activities can be

general ly used. PBG can be sel ected anong 5 these as

requi red dependi ng upon the kggd of the base

material, the formand size of a desired fine pattern,

and the like. Further, when PBGis used as a

chr onophor e, Hs¢ he nt ut hereof can be,adjusted as

required, while-¢ aemgrunt of Ahe Ry oportion of

basic inpuritiesoco ined in 10 4@. e-ovaf-elHRal , to

prevent excessive addi ¥on thereof “—#hi ch nmikes the

reactivity beyond control. 26 April 2006 30 H3C H2

NC(\ /)---CNHR HIlI O N® 02N H3CO2C H3C H CO2CH3
H;,C\(l:ﬁacHg O:N

Ne HaCO,C H CO,CH,
Ve, 8¢

HaC™ NT Chy
H

In the present invention, besides PAG and PBG,
there can be added bases such as tetrabutylammonium
hydroxide and salts thereof, an anti-striation agent, a
plasticizer, a speed promoter, a photosensitizing agent, a
sensitizing agent, an acid proliferation agent, an etching
durability enhancer, and the like as required so long as an
advantage of the present invention is not impaired.

Each component in the solid content may be a single
component or a mixture of components having the same or
different functions, or each may be a mixture of precursors
of such components. The composition of the solid content
and the amount ratio of components of the solid content can
be adjusted as required depending upon the form, size, etc.,
of a desired fine pattern. Generally, an amount ratio, etc.,
similar to those of a conventional photoresist can be
employed.

The solvent can be selected from those that are
generally used as a solvent for a photoresist. Specifically,
the solvent includes 2-methoxyethyl ether, glycols such as
ethylene glycol monomethyl ether(2-methoxyethanol),

propylene glycol monomethyl ether, l1-methoxy-2-propanol
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In the present invention, besides PAG and PBG ther26 April 2006
can be added bases such as tetrabutyl amoniumb5

hydr oxi de and salts thereof, an anti-striation agent,

a plasticizer, a speed pronoter, a photosensitizing

agent, a sensitizing agent, g acid proliferation

agent, an etching durability enhancer, and the like

as required so long as an advantage of the present

2Rk kON &l s noﬁab%ﬁ@'Egger%osgéﬁhagogPﬁyfniaéEEE methyl

solid content ‘'may be a single onent” or a m X

ahctamponerts, h@prQohH@egaHBcﬂrasQhéEEWf”ErépHEHéﬂH“iethyl
or each may be a mxture of precursors ~ of suc
powpaneats., €he. eonpéiosobmeoéstGEsssm¢hiaswmeﬂﬁyland

he _ano rati o of conponents of the solid content

£ Lp5onge

a8F652E8 - adrrBgtiF Y deperdroRs upseh tare toluene,
¢ Si et f a desired fin ttern.
%&Iglrngl’l é?baﬁ 3%88? r 3t'r0, a%t’&ethyg‘%ﬁ?%]r k- Mse of
ayeoBwerbhenal pbabprgabat, capcbe seimliyedixdhethe solvent
sol vent can be selected fromthose that are 2
genebel kglaseddasmangothest folventhaoresisired depending
Speci fijcal | t he sol vent includes 2-methoxyet hyl

BPRBr thg ?@iP?lééjEﬁr asilmt Fgrmskel bitisoletonomd Hyfle base

I I I I t hyl
BhEr 21 b B¢ R ST hbanol 26 Apr i 1 (2506 31 acatats

etc. IaQ%bCr%%ﬁ%r%fs%ﬁg §§1§8h¥5n£@ﬁﬁalﬁ £ NEL Sy 031t10n
Iactate etc., propionates such as nethyl propiona

eshyknepabpyoadfesteticto Tetd O@I%/&)yes\t@.rgﬁhtSlHﬂI%e@S on the
nmet hyl cel |l osol ve acetate, aromatic hydrocarbons such
’é@t?é\ﬂ@h@ht af x?h%n@om@%ltlwetoﬁ@yegach ablﬁerhyio can be

%ﬁﬂxIFﬁgtggﬁ%e%%¥€% éﬁgﬁﬁkdg%qﬂSPﬂﬁﬂpﬁihdF%% the gase
material.

The composition of the present invention is
uniformly applied to ; substrate such as silicon wafer, or
any processible coating layer formed on a silicon wafer by
a method such as spin coating, dip coating or painting.
After the application, generally, the applied composition
is dried until a photoresist coating layer comes to be a
non-sticking layer, for example, up to 80 to 160°C, for
removing the solvent. The heating condition can be adjusted
as required depending upon the kind, etc., of the base
material.

Then, the substrate whose photoresist coating layer
has been non-sticking is irradiated with radiation with a
photomask. After the exposure, the photoresist coating
layer is-baked to give or enhance a solubility difference

between the exposed region and non-exposed region of the

photoresist coating layer. The resultant substrate is
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can be selected anong these solvents as required 26 April 2006

dependi ng upon the solubility, filmformability,

etc., of the base material in the solvent. 10 The

ratio of the solid content in the conposition is
generally adjusted to 1 to 40320 by wei ght based on the
total weight of the conposition. However, this ratio

can be adjusted as required dependi ng upon the kind
dbvehepbdseithaaer abkalilSddhel apepass futoiorof dieche like,
present invention is uniformy applied to a substrate
§aehfasmingi aone it &rimage. aﬁW’ﬁh@c@@@W@l@rooadumgs, a

| ayer fornmed on_a silicon wafer_ by a nethod such as

BpPRoEBAL HYLraf e ot ¥ HRriorL paf e ot sukstrate.
APPLy oo Wildn GSRSEAL L. okBEc2RPhL i CRTRIRLLI O B Lot

dried un a photore3| coa ayer cones t

apnast éT&ttgoh ayeim forcexsigd utivith 8 ity 16RC, for
renovi ng the solvent. The heating condition can be

Bﬂ?ﬁ@{féﬁls‘ésb@%ﬁum‘é@r%be?ﬁjlﬁge upmsarte dnvedit ienc and the
substr.at e whase

| 25 Th
ORBPOFLEFSE EBSrTaty | SystttTb Hodh bl Rkehg e having
b 52gk abedub %Rr@ld'ﬂ 4E, Jﬁhacuﬁ;}q;gr K Lhershag, o

exposur e, otoresist’ coatin ked

Uine/opacdhance) aosol ubj ld thold f fefenceanbgleng@imkhewith
exposed regi on and non- exposed region of the 30

phok osers$ Bticbari iy highercorfimastesuld antlosulsneatdges

26 ril 2006 32 devel oped with an al kali devel oper

5T OTS or the like, for formng a relief image. By

the abovenprgisOyres; s pRLOGRREM M Al i R tion

is formed on the su
thereof of the present 1nventlon are suitably used in the

electric and the electronic field including semiconductor
devices, the field of optics, and the like, whereby
semiconductor devices such as ULSI can be remarkably

improved in performances.

Examples

The present invention will be specifically
explained with reference to Examples hereinafter, while the
present invention shall not be limited to the following
Examples. Average diameters of base materials were

determined according to the foregoing method.

Example 1

[Photoresist base material]

A three-necked flask (volume 500 ml) equipped with
a dropping funnel, a Dimroth condenser tube and a

thermometer, which had been fully dried and flushed with
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Wien ultrafine processing with extrene ultra-violet o8 April 2006

or an electron beamis carried out with using the

photoresi st base material of the present invention and

the conposition thereof, a pattern with an isolated

line having a size of 100 nnmB8r finer, particularly,

50 nmor finer, a line/space (L/S) of 1/1, a hole,

etc., can be forned with 10 high sensitivity, a high

EHICgen A19d ,a waswheirmetedgé lyr onghgedswifheresorcinol (33

photoresi st base material and the conposition thereof

& 00 preddnandheestpddehydesly ably &%@dmm@lthender
l.ectric and the electronic field including

Da G EaRu S S5 REy| GBS, TPABETT eF L BRE GREFESITARE

hhe roigle,, Wﬁ%&&@ie@?ﬁb@ﬁagéﬁt@50@%?1Fe§a§u&ﬁ5€§%aA§%ereinto
can be remarkably inproved in pertfornances. anpl'es

20 Pheppresentueithuenii snlutiénbe HEeCfdtt@iNol solution was
expl ained with reference to Exanples hereinafter,

Weertedt ke "gresitmtan reihthatmh stidlhl stdtrdieg.i nThend, t 95 ml of

| . di f. b
RSO TR P LTS PR Tl gy
: t e erija _—
reshothe Bsbppmmlec o Lot Sty MO AN, Aerine

dndppi hgatuaselis°a f3notbuaendenses t 4bRp 800180 39¢ the
thernpneter, which had been fully dried and flushed
HERATEBNADERE DORGL BN Mi*toges Wi 2 Meoweltertwetdordl Ity room

EQﬂﬁS?Qt&@ép éﬁéoéﬁéﬁoéoéfgﬁ in an ice bath. The reaction
mixture was allowed to stand for 1 hour, to form an
intended white crude crystal, and it was recovered by
filtering. This crude crystal was washed with pure water
(100 ml) twice, and recrystallized from a mixture of
ethanol with water to purify it, and the thus-obtained
crystal was dried under reduced pressure to give calix-[4]-
resorcinarene having the above formula (15) in which all of
R’s were hydrogen atoms (16 g, yield 40.2 %). This product
was used as a photoresist base material. The structure of
this base material was determined on the basis of NMR
measurement, IR measurement, elemental analysis, and the
like. This base material had an average diameter of 0.88 nm

and was in an amorphous state at room temperature.

Example 2

[Photoresist base material]

A catalytic amount of pyridinium p-toluene
sulfonate was added to a toluene solution (40 ml)

containing the calix-[4]-resorcinarene (2.07 g, 3.8 mmol)
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g, 300 mmol) and acetal dehyde (17 nl, 300 nmol) Und?%April 2006

nitrogen gas current, and under a slight pressure o
nitrogen, distilled nethanol (300 m) was charged
thereinto 5 to prepare a nethanol solution. This

nmet hanol solution was heatedg4qo 75C in an oil bath
wWth stirring. Then, 75 m of concentrated

hydrochl oric acid was dropw se added gradually from

bbeadneppﬁngEkampee,1fahaomed—QYhﬁ@ﬁépﬁHQNS(@I3Zr#}EB.a

under heat at 75C for 2 hours. After conpletion of the

mpod¢acengntheheiktacei vasnskinred s @id dwad 1100 @Rkt es .
d then cooled in an ice bath.

.t t \ _
CRuba8RiehoRt hik: Erachitnartoubal toves it P it
{-nt e ' e crystal, It S
eotBgT, enek ! SPA°Ch YOLE Eask s SrBlAL 0 4 odBE
Wtikopenecwabehaldd £d080w)sdMiCon 2Nthd ad{y SAd&edas
froma mxture of ethanol with water to purify it,
dihgtihtedhosfovndénededecsdtptesmerariedyiveder dgredieced

t ' l'i x-[4]-, resorcinarene having the
BEG0REF o e osii o i whi i 1P e 1 ko o Thydragon

§£88§cﬁ1@a9’rgég%%#ég'%%QQilngf gqg#ﬁ%%fgpg Sfﬁ&%ﬁy@ter

as a photoresi st base tertal. _

bageront g5t 21 1 ¥esd des i 985 it RasT £ 0h iR, calix-

measurenent, | R neasurenent, elemental ‘analysis, an

{ Ab-resqecimnend aber vt teiniaalhdvddqan hav ebage doarmilar (15)
nm_and was in an anorphous state at room

of 0.8
%’érm*élrfi'r e O Bamare A {tetceswesopy reayad smdde PRab]

: td\c a t _of i dini um p-tol uene sulfonete
(e P o TRYS) 2kaBeE) BeP iR dot i 3 Bhoceteafar nse
rideeid I X- Thk- segaceuRrar 8Reth2safe MRabefT®l Juwas
determined on the basis of NMR measurement, IR measurement,
elemental analysis, and the like. This base material had an

average diameter of 1.16 nm and was in an amorphous state

at room temperature.

Example 3

[Photoresist base material]

Example 2 was repeated except that the amount of
1,2-dihydropyran was changed to 0.16 g (1.9 mmol). As a
result, there was obtained a calix-[4]-resorcinarene
derivative having the above formula (15) in which 50 % of
R’s were l-tetrahydropyranyls and 50 % of the R’s were
hydrogen atoms (2.74 g, yield 82 %). This product was used
as a photoresist base material. The structure of this base
material was determined on the basis of NMR measurement, IR
measurement, elemental analysis, and the like. This base

material had an average diameter of 1.04 nm and was in an
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26 April 2006 34 obtained in Exanple 1 and 26 April 2006

1, 2-di hydropyran (0.32 g, 3.8 nmol), and the mxturé€
was stirred at OC for 10 minutes. Conpletion of the
reaction was followed by extraction with diethyl
ether, and an extract was wasBgd with a sodium 5
hydrogen carbonate aqueous solution, and the sol vent
was distilled off under reduced pressure to give a

. : o The
am@phquodtctd att ieckotempbratubel e precipitate. -
crude product was recovered by filtering, washed wth
pure water and recrystallized for its purification,

calix 10 [4]-resorcinarene derivative having
tE%@gr%P\é&/e formula (15) in which all of R's were

1- t et r ahy s Al s (b;%q%zm%’te ghd 87 9. This

product was used as a ot oresi st “base material. The

struct ur e ofwd-iexKeas & 1aiker(vall uhas 100emes ”éaﬁgpﬁgdu??th a
basi s of NVR neasurenent, |R neasurenent, 15 el enenta

ArErpshs coadgnere Fike. afi 3 bacEmomd e alwhiach ﬁ'rad been
t 6 nmand was in an anor phous
3%@{12’9‘935 93‘5&& gﬁﬁ@%ﬁ%u‘f’éth ah%m%erg 985 [ p{ﬁﬁt dTQt,ﬁT:&httlcally
t I n = ate p
P Eo it ba iR R b e 0P LERTAS S TE R, 5% ey
obbbinedsin Exefplé, 1) hestay@suUANGHAR (7.32 g, 30

calix-[4]-resorcinarene derivative having the abidvé
BPil and1E8-cavalt eh(GR2 % o PRI &Rmenodsr,e and the

d 50 % of the Rs were
%y%S%é§%¥%I R sl A RPBm Rt wihis Norta@gen viEhen,

fei, 28 Foetohoresl Slatln AL TGRS iRl
neasubeayntbréﬁbacetate (1.95 g, 10 mmol) was added, and in
a nitrogen atmospheré, the mixture was refluxed under heat
in an oil bath at 75°C for 24 hours with stirring. After
completion of the reaction, the reaction solution was
allowed to cool to room temperature, ice water was poured
into the reaction solution, and the mixture was stirred for
1 hour to obtain a white precipitate. This precipitate was
recovered by filtering and dried under reduced pressure to
give a crude product of a calix~{[4]-resorcinarene
derivative having the above formula (15) in which 25 % of
R’ s were tert-butyloxycarbonylmethyls and 75 $ thereof were
hydrogen atoms (2.23 g, yield 70 %). For removing potassium
carbonate contained in a trace amount, then, it was
dissolved in acetone (10 ml), the mixture was poured into
an acetic acid aqueous solution (1 mol/liter, 300 ml) to
give a white crystal. This crystal was recovered by
filtering and dried under reduced pressure to give the

above derivative purified (1.81 g, purification yield 81 %).
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measurenment, el emental analysis, and the like. This og April 2006

base 30 material had an average dianeter of 1.04 nm

and was in an 26 April 2006 35 anorphous state at
roomtenperature. Exanple 4 [Photoresist base

material] 5 A two-necked flasB6(vol une 100 ml)

equi pped with a Dinroth condenser tube and a

t hernoneter, which had been fully dried and flushed

vihtils @inységén wgas useds aseanbhbeahbyer CHRI gathalidthucture of
cal i x-[4]-resorcinarene (2.07 g, 3.8 nmmol ) obtai ned

ith 1Sk BRsiee Mategdpds ypanresebohaed ¢7. B2 ghasDs 16F rraA )

cryon d the
ARt bl et BuF vy fatbrRhPudenly ot e Shatasqn around
) 3 repare a .

gg?u?ib#ﬁmgkgﬁ58@%§§éwfu$§?r%g%nna%g¥§fe%?f%§§ta} ggalysis,
Andl rhead izddedThimdbdse mettirdgendabiDapkesge thGmeter of
' gure was refluxed under heat 15 in an oil bath at

g]sé f B 3R9dhBAPsii R SNPFPIONS FHatw atcomsirettiempegfature.
the reaction, the reaction solution was allowed to

cool to roomtenperature, ice water was poured into
tERempeacti on sol ution, and the mxture was stlrred for

1 hour to obtain a mhlte precipitate. This precipitate

was 20 rdeboeoedshyptf bhserinageandlfri ed under reduced

pressure to give a crude product of a
cal i x- [4F°Pé§@rBwﬁﬁiéﬁehaﬂéﬁgv%ml@mp¢WW|m@ 3 He ehowalent

% qf
wgigyguty%o%?%gr %y$3W’ @x7§ ﬂf?ﬁ@ﬁéoﬁaﬁeﬂ§adually
Sydeoes @t%re{k?ycggbﬂlr% @cﬁ go@ b 1B§H§V|lng9u1valent
pot assi um 25 car bonate contained in a trace
wakght i of was3, T tesidl wrch i ya deoreineaeie( 1@ heth) , 3t Beequivalent

m xture was poured into
weféhts (baséﬁ on aliphatic hydroxyl groups) of 4-

bromophenyl acetate was added, and the mixture was stirred
for 5 hours while it was refluxed under heat. After the
reaction mixture was cooled, diluted hydrochloric acid was
gradually added to prepare an acidic aqueous solution, and
the solution was again stirred for 1 hour while it was
refluxed under heat. The thus-obtained precipitate was
recovered by filtering, re-precipitated and washed with
pure water for purification, to prepare an adamantane
derivative having the above formula (3) in which all of
Ar’s were 4-hydroxyphenyls, and this product was used as a
photoresist base material. This base material had an
average diameter of 0.83 nm and was in an amorphous state

at room temperature.

Example 6

[Photoresist base material]
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an acetic acid aqueous solution (1 nol/liter, 300 ni)g April 2006

to give a white crystal. This crystal was recovered
by filtering and dried under reduced pressure to give
the 30 above derivative purified (1.81 g, purification
yield 81 % . 26 April 2006 363This crystal was used as
a base material. The structure of this base material
was determ ned on the basis of TGA (weight of

t ert - but yltoxy cardremydmifnandisssaeiahedraiognd  1700),
NVR neasurenent, |R neasurenent, elenental analysis, 5
gﬁaysiﬁ@xma@émamﬁa@ebaéé gaedvably haddes averdgere of an

TN e T .
GﬁtQLb%bhO$Qe§9§'38@?%9&'dgn@ay @gﬁgg{@ﬂﬁgﬂgnfgq&§e was

equi val ent - weights ased on al i I oxXy

groupel wadegr adBdhkyunadggeged® fort & rkfﬁi}’x‘y of WFRBr the
sol ution containing 1 equivalent weight of
regdcsioni hydtoxgadasandabed, thee waterequisval®iid, the

i ght based, on aliphatic hydroxyl groups) of 4 15
%’g%ﬁgb?\aﬁ Prﬁeé%‘f%t%vg%a%\dﬁ%ov tthe fibteaniagnaad washed

REh! BleeT L e MU GLII Gyl b AS LTI UIGRE N82L , 5-

reaction"m xture waS C€O0O

dyHdyocbkpadamant Snaasl - of atid dokyaided 1ok Jrepar e an
aci di ¢ aqueous solution, and the sol ution was again

BY@F@éﬂaﬁ®maqt$mﬁwam¢H1£B1dlN&ﬁ?dﬁéﬂdﬂypmemilbﬂéeédamantlne

t e thus-obtai ne preC|p|tate was recovered by
????e??gbo g gt%plg CedPaNg W&§HBHemﬂﬁﬁ Ppribiedter give

%g\(/?lﬁugé%f&g%%ve fo ?%dr%nﬁ(ya agﬁn %Fleof d’Frl Vat e
NEWfaHy&@@&&maﬁﬂﬁﬁmﬂﬁioﬁ“ﬂkéﬂ@di ﬁ%%dﬁghdﬂﬁilysggd@a by
equivalent weight (based on aliphatic hydroxyl groups) of
sodium hydride, then, 1/3 equivalent weight (based on
aliphatic hydroxyl groups) of 1,3,5-tribromobenzene was
added, and the mixture was stirred under reflux under heat
for 5 hours. After the reaction mixture was cooled, diluted
hydrochloric acid was gradually added to prepare an acidic
aqueous solution, and then the aqueous solution was again
stirred under reflux under heat for 1 hour. The resultant
precipitate was recovered by filtering and purified by re-
precipitation and washing with pure water, to produce an
adamantane having the above formula (11) in which all of
Ar’s were 4-hydroxyphenyls, and this product was used as a
photoresist base material. This base material had an
average diameter of 1.03 nm and was in an amorphous state

at room temperature.

Example 7
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25 photoresi st base material. This base materi al hadZGApﬁIZOOG

an average dianeter of 0.83 rimand was in an

anor phous state at roomtenperature. Exanple 6 30

[ Phot oresi st base material] 26 April 2006 37 To a
tetrahydrofuran solution of 138- di hydroxyadamant ane
was gradually added a m xture of an equi nol ar anount

of sodi um hydride with an equi nol ar anmount of

4- br onophieihdt casetistte based matteriad gl ting m xture was 5
stirred under reflux. under heat for 5 hours. After the
reactionﬁﬁ%ﬁﬂk%a%Mﬁ?scGGPQGFeSU?éCﬁBFthﬁhstbﬁdQGQUmheOf

IESHRlPRLTHER PO RhFar D, SHOLTLP B LA T cne
Hﬁbﬁﬂ%t 8¢ ledt- 9{19 WB;%&QS’%@E 806as fhange to 3.9 g (20

1- (4" - acet oxyphenyt oxy ydroxya amant ane an

hmd1gi. (4' ascetaxphenWHegs adamtadie e . &2 af i(@i@fld 73 3
1:2:1. The above m xture was purified to give
25(8' caeeeorypHenyt okNy- 3- By d¥ okyaiaivera taimen Vicelal 83 %),

tetrahydrofuran s t her eof radual | y added 1
8auiav8¥ ?lﬁgl ght %BgSeﬂfoﬁ %?flpfhmﬁs]cgﬁrﬁﬁﬂliﬁ@ﬁ A5 5ups)
Qgrl5a§99éuﬂthg§'gﬁe 1H&%e %éfﬁ&%ﬂ“gﬁ% €Nt WRHH 60 % of
(based on aliphatic hydroxyl groups) of

R! 8, Getei beoebety boey v@sboragithest hyalngd drite 40 %t Whe PedF were
stirred under reflux under heat for 5 hours. After

hyérpgaet # bpmen xtTihieS RO BIES] er@s disedt ed ahpasechaberial.
id S gradua I ed to are an acidic 20
TR A AR R LRIt PR yatﬁﬁnaﬁ%gnhthe
| thek e p&@g f The
?ggtgtgﬁtTé%rg%%pltateﬁwgggﬁeco er § égﬁg’yaerlnaland
QUEsbtedt &Y &Pound 170°C), NMR measurement, IR measurement,

elemental analysis, and the like. This base material had an
average diameter of 1.11 nm and was in an amorphous state

at room temperature.

Example 8

[Photoresist base material]

A suspension of 4-hydroxybenzyl alcohol (3.1 g, 25
mmol), di-tert-butyl-dicarbonate (5.45 g, 25 mmol) and
potassium carbonate (3.45 g, 25 mmol) in acetone (100 ml)
was stirred at room temperature under nitrogen atmosphere
for 24 hours. After completion of the reaction, the solvent
was distilled off under reduced pressure, followed by
extraction with ether. An extract was washed with a 1M-NaOH
aqueous solution, then, washed with a saturated sodium
chloride aquéous solution, dried over anhydrous magnesium
sulfate and filtered. The solvent was distilled off under

reduced pressure, followed by purification by silica gel

’
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preci pitation and washing with pure water, to producgsApr" 2006

an adamant ane havi ng the above forrmula (11) in whic
all of 25 Ar's were 4-hydroxyphenyls, and this product
was used as a photoresist base material. This base
material had an average diangger of 1.03 nm and was
i n an anorphous state at roomtenperature. 30 Exanple
7 26 April 2006 38 [Photoresist base material] Exanple

&onNagn! %lﬁ%@h\é@og%ﬁgﬁﬂ/ Qhakaﬁéﬁe@ﬁ@y@c@éatéﬁ Ay Leert -
was changed to .16 nmmol )" and t hat t'he anmount

@ﬁltpan/t:abbbywlbxgheazgt aaiecm}asl chas gehd ey Bynh (s ized
As a result, there was obtained 3.52 g (yield

13- %2' 9,ayigler adedpr oditan, andiXtosey soRutipnc i 6alix-

fuirsefirched el lune' ool SR Dintaings pdieneie 1

Eﬁﬁ”ﬁL€e§%5but8xzﬂb980@?1d§§%en B MLShol (1.5 g, 6.69
tert-butyl oxycarbonyl nethyls and 40 %t hereof were 10

hpdd pgen at bodueiibl/ sepraiydtofmsanuseriE)s @BMasle/20 ml) was
material. The structure of this base materi al was
géisrainat B7C turdehgsityragenT@mosphgie dbr 10 minutes.

ok bt GRERE: S (B WoRUOY SRS it Ciint - Lhefoy &g o
and the-hikeeyThbsobaRendaier1@lg had 2 \Cﬁerr%g%dged

dianeter of 1711 nmand was I n an anor phous state

aaaNMthenpek bt e ewa EXaPlLed 4Phvronagest nh@%6gen atmosphere
material] 20 A suspension of 4-hydroxybenzyl al cohol
€9r139 mpgutefp| ALt complefdpn- @fcihbonaestisndsay,

tgHHe& 3H1te crude crystal was formed and was recovered
by filtering. This crude crystal was washed with pure water
(100 ml) twice, then, re-crystallized from a mixture
solution of ethanol with water for purification and dried
under reduced pressure to give a calix-{4]-resorcinarene
derivative having the above formula (15) in which all of
R’s were 4-(tert-butoxycarbonyloxy)benzyls (1.58 g, yield
90 %). This product was used as a base material. The
structure of this base material was determined on the basis
of NMR measurement, IR measurement, elemental analysis, and

the like. This base material had an average diameter of

1.40 nm and was in an amorphous state at room temperature.

Example 9

[Photoresist base material]

Example 8 was repeated except that the amount of 4-
tert-butoxycarbonyloxybenzyl alcohol was changed to 0.50 g
(2.23 mmol), the amount of 1,1’-azobis(N,N-

dimethylformamide) was changed to 0.50 g (2.9 mmol) and
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pot assi um carbonate (3.45 g, 25 mml) in acetone (1096April 2006

m) was stirred at room tenperature under nitrogen
at nrosphere for 24 hours. After conpletion of the
reaction, the solvent 25 was distilled off under
reduced pressure, followed by40extraction with ether.
An extract was washed with a 1M NaOH aqueous
solution, then, washed with a saturated sodi um
chiaer ittle aqueatsosot vt nabutyl ephossh i e hydl atlsanged to
magnesi um sulfate and filtered. The sol vent was
di-sti Bl da@ - 8f mahder 89 3 etRiEd pridene east obiteieedoyp calix-
gﬁrification by silica gel 26 April 2006 39 col um

P ORECOSFAPRY SPReRaReY_ERYE BREIRE jhe ARpve tigrinula (15)

1 BpLent e, gryheneid o) gotelven ey SBion gy e

aadureon eheeabitxweld] hyesogen nateme (.66 . 3. 8Q 85 3).
mol ) obtained in Exanple 1 5 and
Zhiier produokywasbongd oxybankyse alattwial.l. $heg, s6r88ture of

[).in a toluene/tetrahydrofuran (THF) (30 m /20 m)
FHES BePPrBALSEIBE YROcHCTRTRERR Of MpRATT Gif 0K

' he o iS( ' hy. § i d
Prayheemen hein fodenfatthel LIBT3y gne
81 keMOIYi vsfs addathrik] and bhe a%&bg@ed\ﬂ@ﬁeﬁbkr 6€d1.06 nm
at O0C under nitrogen atnosphere for 30 minutes. After
sodpkesi bn ah aherphkews i srateamt irvendempsiaterer.ude
crystal was fornmed and was recovered by filtering.
This crude crystal was washed with pure water (100

g%%ﬁgygggv tggﬁ%%f$-frystallized froma mxture 15

tiron o ol with water for purification and

dried unoeotbedyced BaS&SHAEeEPaD] Ve a
calix-[4]-resorcinarene derivative having the above

formul a A1SpmuarghathyabvadbiabRe spokykydroxystyrene
?‘é&égﬂég%?"i(fé‘rr{)&?,y'v?é(%’ghbtenaz elrsfag 1'mso e%’ul)éirelw%ight
10,000, molecular weight distribution 1.1) was used as a
photoresist base material. While this base material was in
an amorphous state at room temperature, it had an average

diameter of 2.33 nm.

Example 10

[Photoresist composition]

A solid content containing 100 parts by weight of
the base material prepared in Example 1, 2 parts by weight
of di(t-butylphenyl)iodonium o-trifluoromethyl sulfonate
(PAG) and 0.2 part by weight of tetrabutylammonium
hydroxide lactate (base) was dissolved in ethyl lactate
(solvent) such that the amount ratio thereof as a solid
content was 5 % by weight, to prepare a photoresist

solution (photoresist composition). The photoresist
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90 %9 . This product was used as a base material. The26ApriI 2006

20 structure of this base material was determ ned on

the basis of NWVR neasurenent, |R neasurenent,

el emental analysis, and the like. This base nmateria

had an average di aneter of 1480 nmand was in an

anor phous state at roomtenperature. 25 Exanple 9

[ Phot oresi st base material] Exanple 8 was repeated
exdeptionhaiast kpiaroovatedf od-a silicon wafer, and the thus-
tert-butox¥carbonyloxybenzyl al cohol was changed to
6056166 Ceat239InitaF) dripd BRdentheat undernegiuged Nw3EEsure

d 2.9
SonEodiyay tRRSe68) 56 R SRPTRE ardis tr sk 9t L. Then,
EB%SeUbQ%rWQé EQ@QHEdtHQS Qo285 X_iﬁﬁqﬂgg)lrfgﬁf%ted with

result, there was obtained a ca ] -Tesorci narene
dtireati uethaviviglébe (abovBed @i 3, § ) dHrMyrch 25
% of Rs were 4-(tert-butoxycarbonyl oxy)benzyls 5 and
}?éodifpﬂlﬁékeéprmer Eah‘yamg@% RV 63 gEXtyﬁQiﬂed w5 o
roduct was_used g% eri al 1 baked

8 ur8P8PUTThPEPBAR uﬁat C&y &Qﬁéﬂﬁﬁng& BnWefePake

S o IR Syr I nt al
st N S s S g
aydrageddi aqetens ofolubfomntd el oppsan MndiyeATHeRAHS

state at roomtenperature. Conparative Exanple 1
Lpreror &b 3 ARmel trattdrarg ]weAecmﬁefouatdl gnyvpatbbre

d i Aldrich, weight
BOLT BHSe T BEt o i Dt BB ds e Wit ulid? Ritshy width of
gbsﬁﬁ'bHﬁﬁoﬂhéré)w¥@-%?%§¥kéﬁsé% gﬁﬁghq %%'%%t%%%% of which

material. Wiile this base materi
the line-edge roughness was substantially zero.

Examples 11 - 18

[Photoresist composition]

Example 10 was repeated except that the base
material was replaced with calix-[4]-resorcinarene
derivatives prepared in Examples 2 to 4 and 7 to 9
(Examples 11 to 16) or adamantane derivatives prepared in
Examples 5 and 6 (Examples 17 and 18). As a result, there
were not found any pattern collapse, etc., in a line/space
having a 1/2 pitch width of 50 nm in any Example, and there
were obtained excellent patterns of which the line-edge

roughness was substantially zero.

Comparative Example 2
[Photoresist composition]
Example 10 was repeated except that the base

material was replaced with polyhydroxystyrene of
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an anorphous state at roomtenperature, it had an 26 April 2006

average dianmeter of 2.33 nm 20 Exanple 10 o
[ Phot oresi st conposition] A solid content containing
100 parts by weight of the base nmaterial prepared in
Exanple 1, 2 parts by weight 425 of
di (t-butyl phenyl)iodoniumo-trifluoromethyl sulfonate
(PAG and 0.2 part by weight of tetrabutyl amoni um
Rpdipaxiade vieaExatmelébase)Asvas s, vathdre edid not found
| actate (solvent) such that the anpbunt ratio thereof
agyapastedn codlensewasts- % by avelglhe/spa)c@rlmarr;g aaThl/2
resi lutio phot oresi st conposition e
Biorsr £3PEh 28 R P S0HPae Solhiniesis ARe ToHaREsR oc
RBa8uskhbaeN sWBkER: aANdvEREqL hys-4 T.0f med, & éfEJW¥E;not
dried under heat under reduced pressure to
obaaungdfalpnhaerngthathcoknﬁsbeCKaﬂdithBe'HXﬂhllédﬁi
substrate having this coating filmwas irradiated with
5 extreme ultra-violet (wavelength 13.5 nm through a

hoto si for a patterning test with an extrenme ultra-
FSPBEH Bosure apparatus. Then, the coating filmwas

baked at;ph1QG, 2R sk %g}ng gaéwn? 0.25 N

tetrabutylannonlum aqueous solution to

devel op anst&@edoheéhﬁtc&ﬁthﬁMQﬁg Po0 apaesdllby wdei: of
were not found any pattern collapse, etc., in a
Fhﬁe?%ﬁﬁc@aﬁ@V%ﬁb QIQPQW?ﬁt¥n1E%QRHiaﬂ1 20 PArtandy weight

bPnes ipee T btahReee ST o <Py Heiene) 25
ﬁzﬁﬂyiﬁﬁeﬁ}lacé@%nltrlle (PAG) and 0.2 part by weight of
tetrabutylammonium hydroxide lactate (base) was dissolved
in ethyl lactate (solvent) such that the amount ratio
thereof as a solid content was 5 % by weight, to prepare a
photoresist solution (photoresist composition). The
photoresist solution was spin-coated on a silicon wafer,
and the thus-formed coating was dried under heat under
reduced pressure to form a coating film having a thickness
of 110 nm. Then, the substrate having this coating film was
irradiated with extreme ultra-violet (wavelength 13.5 nm)
through a photomask for a patterning test with an extreme
ultra-violet exposure apparatus. Then, the coating film was
baked at 110°C and treated with a 0.25 N tetrabutylammonium
hydroxide aqueous solution to develop an imaged resist
layer. As a result, there were not found any pattern
collapse, etc., in a line/space having a 1/2 pitch width of
50 nm, and there was obtained an excellent pattern of which

the line-edge roughness was substantially zero.
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[ Phot or esi st conposition] Exanple 10 was repeated 26 April 2006

except that the base nmnaterial was replaced with
calix-[4]-resorcinarene derivatives prepared in
Exanples 2 to 4 and 7 to 9 20 (Exanples 11 to 16) or
adamant ane derivatives preparggd in Exanples 5 and 6
(Exanples 17 and 18) . As a result, there were not
found any pattern collapse, etc., in a |inel/space

Raying.a 442 phidch width of 50 nmin any Exanple, and
ﬁ B “Wef e obtained excel | ent patterns of which the

line- edgePBEtb@éQhBéSSoM@Sssumﬂant| ally zero.
Conparative Exanple 2 [Photoresist conposition]
Exanpl e Egamaser Beﬁ@édr@sz%@fmdtwe%etfbadseth%@ase

h h
BT Sh ot o ol A ! S 4] VRS Y iR e
{i@?f atVBY Es NOt e d ol 1r§‘rt}’xa9@>tlthees”2 ¢Q |4al%<a 76% 0.ima 4

I ne/ space V|nga1/2 wi dt h of

Hoygve/ | the Ne-wsge rrcaugflmﬁﬁs dBAPAt e Bt csahawp@eanetc. , in
average of 4 nm and there was not 5 obtained a

patieespdee ouiny be a d)itt@Fbeliei%@eIOIfe@tO nExanpkay19
Phot reS| S % osition], A So'cfo nt cont ai ni ng

’E)“t‘)‘“fb ’b@ FightVdi© §§‘€e é‘rtu &P %Féﬁéir ]
propy+ %?'ﬁg?oxylnf%%ISH-%%iogﬁgﬁtantla&éXezero

mst hyl phenyl acetonitrile (PAG and 0.2 part by weight
of tetrabutyl ammoni um hydroxi de | actate (base) was
Gkampleedo in ethyl lactate (solvent) such that the

anount r tho .
Photoresist composition]

Example 19 was repeated except that a pattern was
drawn directly on a substrate having a coating film with an
electron beam irradiation apparatus (CABL9000 (trade name),
supplied by CRESTEC CORPORATION) without irradiation
through any photomask. As a result, there were not found
any pattern collapse, etc., in a line/space having a 1/2
pitch width of 50 nm, and there was obtained an excellent
pattern of which the line-edge roughness was substantially

zZero.

Examples 27 - 32

[Photoresist composition]

Example 26 was repeated except that the base
material was replaced with calix-[4]-resorcinarene
derivatives prepared in Examples 2 to 4 and 7 to 9. As a
result, there were not found any pattern collapse, etc., in
a line/space having a 1/2 pitch width of 50 nm, and there

was obtained an excellent pattern of which the line-edge
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15 thereof as a solid content was 5 % by weight, to .

prepare a photoresist solution (photoresist 26 April 2006

conposition). The photoresist solution was

spi n-coated on a silicon wafer, and the thus-forned

coating was dried under heat gs@der reduced pressure

to forma coating filmhaving a thickness 20 of 110

nm Then, the substrate having this coating filmwas

irougtinated waist BuestaaiRalll yr seybol et (wavel ength 13.5

nm through a photomask for a patterning test with an

extrenme ultra-violet exposure apparatus. Then, the

coating filmwas baked at 110C and treated with a

@Xéﬁpﬁetéﬁrabutylannonlun125 hydr oxi de aqueous

sol ution I Iayer As a
#}Egloq:%\é%sq.% afsou gger§gizt ter

result, ere were not any p col | apse,

etc., inpaldeie/-spaca kavbbaatel/B. @stgh 2\5%909)‘ w§Q added
nm and there was obtai ned an excellen pattern o

#hi ehsushenkiing- efgé-hydybngsenzws asldstant (3alll yg,z@rSOmmol)
30 26 ril 2006 43 Exanples 20 - 25 [Photoresi st
eBApBereFsAYNERARRPRAES \9\%154$éivea%%dm‘@<lc)eﬁ{n Aegtonge (100

Bi?. ng 8&'@em§@§a£89éacgg e leturﬁwﬁﬁﬂ1§§Hﬂ¥ed for 24

resorcinaréene’ erfvatives p
E&@HB'eSAé%éf’ébﬁﬁMEﬂﬁdeéf tﬁ% Feakesuht tBQeééeH@ﬁg was
not found any pattern collapse, etc. in | 1 ne/ space

Hagt hylead1sf pundér wredbced ﬁxbsnnnen amy diunmdt&pnamdth
there were obtained excellent gatterns of which the
fFReredge FotEhAseUhas Thilss eiherarryractowasowEshedl eith a

§6M sodium hydroxide aqueous solution and a saturated

sodium chloride aqueous solution, then, anhydrous magnesium
sulfate was added, and water was removed by filtering. The
residue was concentrated under reduced pressure and
purified by silica gel column chromatography, whereby 4-
(tert-butoxycarbonyloxy)benzyl alcohol (1.52 g, yield 27 %)
was obtained. Then, in an ice bath and under nitrogen
current, the total amount (1.52 g, 6.7 mmol) of the thus-
obtained 4-(tert-butoxycarbonyloxy)benzyl alcohol and
1,1,1-tris(4-hydroxyphenyl)ethane (0.61 g, 2 mmol) were
hermetically charged, then, toluene (30 ml) and THF (20 ml)
were poured thereinto, and the mixture was stirred for 10
minutes to prepare a mixture solution. Into this mixture
solution were poured N,N,N’,N’-tetramethylazodicarboxamide
(1.5 g, 8.7 mmol) and tri-n-butyl phosphine (1.8 g, 8.7
mmol), and the mixture was stirred in a nitrogen atmosphere
at 0°C for 30 minutes. After the reaction mixture was
cooled, pure water was added, extraction with diethyl ether

was carried out, and diethyl ether was distilled off under
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[ Phot oresi st conposition] Exanple 19 was repeated 26 April 2006
except that a pattern was drawn directly on a

substrate having a coating filmwith an 15 electron
beamirradi ati on apparatus (CABL9000 (trade nane),

suppl i ed by CRESTEC CORPORATI4BN) wi thout irradiation

t hrough any photonask. As a result, there were not

found any pattern collapse, etc., in a linel/space

Revudgdaptedsupkl ChoWg 8 préébfﬁﬂtéﬂg tﬁ%ﬁ% Yeecipitate

obt ai ned an excellent 20 pattern of which t
waﬁepedgéledughnesspmas1gubstzwm|&ndyuashm7g wachnﬁuﬁe
27 - Phot oresi st composition] 25 Exanple 26 was
V@ﬁ%éte&geﬁégﬁt Lthat- Fﬁggb%s€4 i al was repl aced

n v S Prepae
HhtBxo8a LB 1ok OPALEL PRORD N ARH AR OL3PY. il
BOt 96 ounTh 8 Yo il Pl &s &t @hot'o&es@.s't' PRsePAGEerial.
having a 1/2 pitch width of 50 nm and there 30 was
Bbeashedchnrexctl tiehs lpade anatexfiathivds tdes drimierced@® the

26 April 2006 44 roughness was substantially zero.
PRaip| ef MR Pﬁ%@%%%m%@t hak RpasseRignts Bilementagut vl

.4 s _adde to a, sys ensi on
BREDIRILS ASa i B Tk SR g SRSl e
&Q&ﬁéﬁéiﬂ%ﬁai benate a(n?d APad): i r? A MRl ghi 1 AC 8 QRe GajaQoom
m) at roomtenperature, and the m xture was stirred
temp@dathoeirs. After conpletion of the reaction, the

acetone was 10 distilled off under reduced pressure,
and extraction wth

Example 34

[Photoresist base material]

Example 33 was repeated except that the 4-
hydroxybenzyl alcohol was replaced with 3,5-dihydroxybenzyl
alcohol (3.5 g, 25 mmol). As a result, there was obtained
1,1,1-tris[4-(3',5'-di(tert-
butoxycarbonyloxy)benzyloxy)phenyl]lethane (2.3 g, yield
90 %). This product was used as a photoresist base material.
The structure of this base material was determined on the
basis of NMR measurement, IR measurement, elemental
analysis, and the like. This base material had an average
diameter of 1.17 nm and was in an amorphous state at room

temperature.

Example 35

[Photoresist composition]

A solid content containing 100 parts by weight of
the triaryl ethane compound synthesized in Example 33 as a

base material, 2 parts by weight of di(t-
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ether was carried out. This ether extract was Washed26Ap"| 2006

wth a 1 Msodium hydroxi de aqueous solution and a
saturated sodium chloride aqueous sol ution, then,
anhydrous magnesi um sul fate was added, and water was
renoved by filtering. The 15 4@si due was concentrated
under reduced pressure and purified by silica gel

col utm chr omat ogr aphy, whereby 4- _
bueytlphengiy dadboiymory ) befzybraheopl £dlfingte yiBa) and
27 %9 was obtained. Then, in an ice bath and under

Qi- ?r 83&t Pyukpeaht Phetebrabubyhbamron s hydrex idemirgtate

Q_abt ai.ned
Tbeedl, bl g5yearkBuEs TS ook e s tha
( r yiAgt ban
\%g%eémtﬁgpﬁeﬁﬁgglgl sﬁﬁﬁg%egéﬁﬁlen% ol ue (3O%e)parf a
PHEtO28sik)Y swkneipaulphotbesel st o@ox@ftds:ttmxm Xt ohe
was stirred for 10 mnutes to prepare a m xture
BBPtPrefiskneeluhignnvas useirscastad iam maelmrr et fer,

yl di b
bt franinp ST ERPBREY POBRIRG e (e qridssy Mo iynder
?QQUEQ@ PBrXLuige WS §$£ﬁr§dcégtfh§"ffﬁQQQNﬁﬁﬂP§PQ%ﬁ%kness

for 30 mnutes. After the reaction m xture

oﬁollaad npur eThveat erthieasidadt eehlavaalyl @il bbadhﬁbh‘fhlm was
ether 30 was carried out, and diethyl ether was
éIF§P¢ILP‘é@Ido‘f’¥th|n@Pé¥r%eAp)ltlra'zcﬂsl% (wediededth girhe dSuiSe nm)

brPRiR, SPhFEafoR o et R ot Ykl G pgreme

45
Bt S5 by T A0 Y BE STOR Sy TR SPRaile goBCYns film vas

paeed &t 87168c ahdi &1@%&%@Dh1@ﬂSaUSeQSaﬁ @e@PQBQE§§éﬁﬁon1um
base material. The structure of this base nateri al

hadreside n‘?%‘é%P‘éﬁn TP iR it slenaNRDeas dregedt reskst
fE?éPTGGF a fgéaT%“z%here were not found any pattern

collapse, etc., when a line/space having a 1/2 pitch width
of 50 nm was created, and there was obtained an excellent
pattern of which the line—edge roughness was substantially

Z2€ro.

Example 36

[Photoresist composition]

Example 35 was repeated except that the
triarylethane compound synthesized in Example 33 and used
in the photoresist solution was replaced with the
triarylethane compound synthesized in Example 34 for use in
a photoresist solution. As a result, there were not found
any pattern collapse, etc., when a line/space having a 1/2
pitch width of 50 nm was created, and there was obtained an

excellent pattern of which the line-edge roughness was
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anal ysis, and the like. This base material had an 26 April 2006

average dianeter of 1.05 nmand was in an anorphous
state at room 10 tenperature. Exanple 34 [ Photoresi st
base material] Exanple 33 was repeated except that the
4 15 hydroxybenzyl al cohol wagyreplaced with

3, 5-di hydr oxybenzyl alcohol (3.5 g, 25 nmol) . As a
result, there was obtained 1, 1, 1-tris [4- (3" , 5

sdbsthBthal byt gxysar bonyl oxy) benzyl oxy) phenyl ] et hane
(2.3 g, yield 90 9%9. This product was used as a

phot oresi st base material. 20 The structure of this
base material was determ ned on the basis of NWR

hsampiendint, | R neasurenment, elenental analysis, and
the |like. _This base _material had an average di aneter

of 1.17 Aﬁ%&ﬁ&rﬁaéanCSWP8ﬁﬁFbﬂBbs state at room
t enper at @ %ub?s%r@é@_”ﬁb@*iﬁ? &Phoh 1 £sI Ea CORPOPL I Qﬂgs A
0 g 0 t he

solid content containing 0 parts by wel

préepayédef hametloe mpolundy batrtidres | egb duh dEsaimihe s33 eals ia

30 base naterial, 2 parts by weight of di(t 26 Apri

BuasrLe Bat i pHetyFINQ JBARNRE 1S riff [Exempdst Bpl. With regard

uI{onate %P q% and 0.2 part by wei of

P81 FBES: Srannihs Srtmutnd it sorfiie Ylontes massern vas
4t350! ¥efedbf1 fHWL rd SE LA (SR WiRfuk SUCRtLRAL pebhe

anount ratio thereof was 5 % by weight, to prepare a 5
phodotesioh sppaitatons (wihthHaresirtadderpesi theshghhany
photomask. Then, the substrate having the coating layer was
post-treated in the same manner as in Example 35, to
develop the imaged resist layer. As a result, there were
not found any pattern collapse, etc., when a line/space
having a 1/2 pitch width of 50 nm was created, and there

was obtained an excellent pattern of which the line-edge

roughness was substantially zero.

Example 38

[Photoresist composition]

Example 37 was repeated except that the
triarylethane compound synthesized in Example 33 and used
in the photoresist solution was replaced with the
triarylethane compound synthesized in Example 34 for use in
the photoresist solution. As a result, there were not found
any pattern collapse, etc., when a line/space having a 1/2
pitch width of 50 nm was created, and there was obtained an
excellent pattern of which the line-edge roughness was

substantially zero.
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hot or esi st sol uti on was spin-coated on a silicon .
\a/afer, and the thus-forned coating was dried under 26 April 2006
heat under reduced pressure to forma coating film
having a thickness of 110 nm Then, the substrate
having this coating filmwas 48 irradiated wth
extrene ultra-violet (wavelength 13.5 rin) through a
phot omask for a patterning test with an extrene

gbhpar¥t o8t ERXRESHr ¢ apparatus. Then, the coating
filmwas baked at 110C and treated with a 0.25 N

t et r abut \IPaetroriesis thydmpredeiaglieous sol ution to

devel op an imaged resist 15 layer. As a result, there
were not EFGIRdCaty pact EPRS2EBH| apsert ethat, iherd dase

[ ce_hayj | 2-pj t | of 50, sam
%?gg%zg?’aﬁdé¥%£?gﬁ%ésg%b%é?<%%ﬁé2$h¥5§§% ént nM?%?éPﬁyrene
bowhbeh) yhephi PE- 88881 S QMINESHMES Wl Shdthedliléd b
gero. Zo)gxan%lg 36 ?%hotorggfst g@nposit#@%] E)%arrpley a
86nwviast iepahteetlead egatd tingdd L h@ds ar rasullef hahere were not

conmpound synt hesi zed in Exanple 33 and used 25 in the
pABRE @BY sPakke i | onl hRRSe e tfoed i t8h ltile/space having a

nLar hane. .co d synthesi zed in Exanple 34 for
L8 peEh RS E PEE Y by [HRERVERe A TpERRfbe SFrpbitss
MBE Bu P&he h O UKL S YaP M FSF L A APTH, &hS thWheNwas not
I i ne/ space having a 1/2 pitch width of 50 nm was
cheaireld anphttere ttest cduidés aaid3@oekeckkerlllent.

pattern of which the |ine-edge roughness was 26 Apri
2006 47 substantially zero. Exanple 37

Comparative Example 4

[Photoresist composition]

Example 26 wés repeated except that the base
material was replaced with the same copolymer as that used
in Comparative Example 3. As a result, there were not found
any pattern collapse, etc., in a line/space having a 1/2
pitch width of 50 nm. However, line-edge roughness
measurement showed an average of 6 nm, and there was not

obtained a pattern that could be said to be excellent.

Example 39

[Photoresist base material]

A two-necked flask (volume 100 ml) equipped with a
Dimroth condenser tube and a thermometer, which had been
fully dried and flushed with nitrogen gas, was hermetically
charged with calix-[4]-resorcinarene (2.07 g, 3.8 mmol)
obtained in Example 1, potassium carbonate (7.32 g, 30
mmol) and 18-crwon-6 (0.29 g, 1.08 mmol), and the

atmosphere in the flask was replaced with nitrogen. Then,
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[ Phot oresi st conposition] 5 A substrate having a 26 April 2006

simlar coating filmwas prepared fromthe .
triaryl ethane conpound synthesized in Exanple 33 in
the same manner as in Exanple 35. Wth regard to this

substrate having the coating 4g I m a pattern was
drawn directly thereon with the above el ectron beam 10

irradi ati on apparatus without irradiation through any

phokpEsSkacdteie wde SHRS) e §Apuirag ot Re1683bhNYthen,

| ayer was post-treated in the sane manner as in
Exanpbet b, btanoatmtedtop (hél npgdd mewilst whayarideds and in
result, there were not found any pattern coll apse,

BRILIoERN atNeRIegsc IS HHakurg #as/ ZepilpgrdwbadRroheat
50 reat ed, d_the was obt ai ned, an,

Jer%cagl?rr}%ﬁf t?)%tt étn 705TQE\M§PEh5§hB°PFﬁe‘-"é eStibtthesditer
YEHEp B RNd f AlHey I Qi JrXamplee r%%c%@ohpggig'&ﬁéhs&ﬁs
conmposition] Exanple 37 was repeated except that the

a¥ianed etdhare canpounth syenpeesitned, i icExaapee @3sapdured
used in the photoresist solution was replaced with

iHe the sadtinhe dorioind adghthesmigura ¥rRanptéregad for
{ Bt AR5 RIS SRS pEPRYEL el ed S g v
SANR0E DI Up AL e <o
gifvenhd arudee dricurcrdgd mowghiess4lasesubsinateak!y
&§¥f%aé¥%éniégygg t%%ogbi%eC%gEgL?glY%SFxggpLgigh 50 % of
R’s were tert-butyloxycarbonylmethyls and 50 % thereof were
hydrogen atoms (3.04 g, yield 80 %). For removing potassium
carbonate contained in a trace amount, then, it was
dissolved in acetone (10 ml), the mixture was poured into
an acetic acid.aqueous solution (1 mol/liter, 300 ml) to
give a white crystal. This crystal was recovered by
filtering and dried under reduced pressure to give the
above derivative purified (2.58 g, purification yield 85 %).
This crystal was used as a base material. The structure of
this base material was determined on the basis of TGA
(weight of tert-butyloxycarbonylmethyl dissociated around
170°C), NMR measurement, IR measurement, elemental analysis,
and the like. This base material had an average diameter of
1.10 nm and was in an amorphous state at room temperature.
Further, this base material was quantitatively analyzed for
a content of potassium ion contained therein with an

inductively coupled plasma mass spectrometer, to show 1,000

to 1,500 ppm.
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[ Phot or esi st conposition] Exanple 19 was repeated 26 April 2006

except that, as a base material, a copol yner of

4- hydr oxystyrene (65 nol%/styrene 5 (20

nmol %9 /t-butyl acrylate (15 nol % was synthesized by a
conventional nethod and used. 56s a result, there were
not found any pattern collapse, etc., in a line/space
having a 1/2 pitch width of 50 rim However,
|Exagnpd@gel 0 oughness neasurenent showed an average of
4 nm and there was not 10 obtained a pattern that

coul d be BRuxificdfeiexcd IMmtoresipar bhiseemBxanphé] 4

[ Phot or es; st CONMpos| t|on Exanpl e 26 was repeat ed
except t h=t® t$e! Hask AT &S GeEPVaEddSwilEhIt he

%ﬁﬁ%lﬁQRPHXF%&a l%h%b %%%d LReSGOMRAL AL v cé%f%n%éié
a result, e were not “foun any pat

e@demse,soem.mnl n1aol mng/ sggaetbavisol amdiZL pehﬂi&hthe

wi dth of 50 nm However, |ine-edge roughness

&S EMRIaS §ﬁ9m@dannaaesageel)$l©n nstawedat hevem was

not 20 obtained a gattern that could be said to be

LTRSS AU CE£ QA Pe PY T EPN ot it 2 R %atséva@atr&qome]reﬂ by
E#ﬁt%?g%gd ghaﬁﬁské8'H?%h189r§L%a€gP &% " :ﬁgailmes.

enser tube and er rmrre
@%%nwagﬂbhys@ﬂh@dwagddEhﬁahgg §®¢d1dﬂd€E°Q%@uQ%ﬁ g@§sure to

hernetically charged with calix-[4]-resorcinare
give7agdezigaivk) trebtafneit hntiExampdtei d , aqiod asgiaons
carbonate (7.32 g, 30 mmol) and 18-crwon-6 (0.29 g,
FO48CHBI), and the 30 atnosphere in the flask was

repl ace%h\@n,h ar]iéé'tqg)qp'exTJhearhgeZGré%‘Hrni l(A?n%%@:lAy%t 153-HG Dry,
supplied by Hokkaido Organo Shoji Corporation??)
substituted with acetone beforehand was packed in a glass
column, the acetone solution of the treated derivative was
caused to pass through it to concentrate the acetone

solution under reduced pressure, the concentrated acetone

- solution was poured into ultra-pure water to carry out re-

precipitation, and the thus-obtained precipitate was dried

at 80°C under reduced pressure to give 1.5 g (yield 75 %) of

an ion-exchange-treated derivative. This derivative was
used as a photoresist base material. This base material was
quantitatively analyzed for a content of potassium ion
therein with an inductively coupled plasma mass

spectrometer to show 0.5 to 1.5 ppm.

Example 41
[Photoresist composition]
A solid content containing 100 parts by weight of

the calix-[4]-resorcinarene derivative prepared in Example
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38 ml of acetone was added to prepare a sol ution, 26 April 2006
S

then, tert-butyl bronpacetate (3.51 g, 18 mol)
added, and in a nitrogen atnosphere, the m xture was
refluxed under heat in an oil bath at 75C for 24
hours with stirring. After 5 gpnpletion of the
reaction, the reaction solution was allowed to coo
to roomtenperature, ice water was poured into the
Beaaki @NpsekUhhO8riaNdahde2 0 d i € MASyesidHy ek fg- 1
hour to obtain a white precipitate. This precipitate
paopylevodfengdokyimihoedl righeowheiriZdy intare )réttuced
pressure to_10 give a crude(groduct of a

pgrhyiphpnytacetPmbtehte HRAGN 238 disialipd He afdwd

' ' 50 9% S re ..
LAEPEEE, SR8yt DorShothst s P Bu, st hagset wes
bydsoggnyat gE, (8o Wrépave & LRk HesiF¥ JAMRMIG
pot assi um car bonat'e contained in a trace amount, _
ttheotorésias ddmplbssiol ared. | Thacehoneres@snl ppoltibgon was
m xture was poured into an acetic acid aqueous
gpinrrented #dl2|stkicomoriny (o OGP vemg ¢ tseconds), and
stal . This crystal was recovered by filteri and
Eh¥ ctiusatrhed et b otn d9ar o5 v SCabpte 88 SSConas
ri iye i £l e {2 redrfsi ' i gl %
55 P APC O g ot b SR h RETCHIGZSR o SR B " then,
sheusthbiserate hdwdndaste sratertiialg Vddndetasr dirradiianedheith
basis of TGA (weight of tert-butyl oxycarbonyl nethyl
di Y¥orant 2l 19 C7@EEh RVR-FRHsOKBAEWre apparatus (M-1S
asyrenent, el emental .angjysis, . and_the like. This
DEERh bt Ly P Er MR ot er LR 98 1TheR nrphe
| phay t a 0 t .
B R P B U b ol PEFPEAL M8 created
whblhyael.2dr N setovabehylaihmpniasshydroxihdeocagaeoes solution.
therein. with an inductively coupl ed plasna mass

 BplterohEted TRl sty B lspd ates Prsdbeppasis of a decrease

in film thickness to show 28 nm/second.

Example 42

[Photoresist composition]

A solid content containing 100 parts by weight of
the base material prepared in Example 40 and 10 parts by
weight of (5-propylsulfonyloxyimino-5H-thiophen-2-ylidene)-
2-methylphenylacetonitrile (PAG) was dissolved in 2-
methoxyethanol (solvent) such that the amount ratio thereof
was 20 % by weight, to prepare a photoresist solution
(photoresist composition). The photoresist solution was
spin-coated on a silicon wafer (1,000 rpm, 60 seconds), and
the thus-formed coating was heated at 90°C for 180 seconds

to form a coating film having a thickness of 1.2 um. Then,

the substrate having this coating film was irradiated with
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30 26 April 2006 50 Exanple 40 [Purification of 26 April 2006

phot oresi st base material] The
calix-[4]-resorcinarene derivative (2 g) obtained in
Exanpl e 39 was poured into an acetic acid 5 aqueous
solution (100 mM) adjusted tggl nol/L, and the

m xture was stirred in a suspension state at room
tenperature for 3 hours. This product was recovered by

&i bverhpdatngo washef Wilth RUee awater géi_:Q% gkpokhree
times. The washed solid was dried at 80C under

apparcetupr eshars tihel @ogitiega fdem waki bekedeat etoofd hfor 60
the acetic _acid aqueous solution. Then, a_cation
%%Eﬁ%‘ﬁ@ea?‘és?—ﬁe?%%e‘ﬂ%ta 1521y wrabg&p(é@m@@nwm
| d n Sho ti,on?2? substjtuted wth
AL SRk ST G RS S L S T R
LHECRELL ONCS OF W 'tS’aUsPJ Jf‘ea &ML I8N ¥R Ve WRkness to
caused to pass through it to concentrate the acetone
shdwt 1 oBSUmtef seccluted pressure, the concentrated
acetone solution was poured into ultra-pure water to
carry out re- precipitation, and the thus-obtained
J1_)|t€§e was dried 20 at 80C under reduced pressure
g‘l’ve 59 (yield 75 % of an ion-exchange-treated

derl vat i thoggkgsggfl ¥ehhy&i MBSy ] used as a photoresi st
base material. This base materi a]I was quantitatively

anal yzedEkempaecmmems pép et b sexrep tort hatherhel kxpidisiire
an inductively coupled plasnma mass 25 spectroneter to
dpRy Y Sthe AT pmHPEEIfplaPReratus was changed to 5 mJ/cm?.

A dissolving rate was calculated on the basis of a decrease

in film thickness to show 120 nm/second.

Example 44

[Photoresist composition]

A solid content containing 100 parts by weight of
the base material prepared in Example 40 and 2 parts by
weight of (5-propylsulfonyloxyimino-5H-thiophen-2-ylidene)-
2-methylphenylacetonitrile (PAG) was dissolved in 2-
methoxyethanol such that the amount ratio thereof was 20 %
by weight, to prepare a photoresist solution (photoresist
composition). The photoresist solution was spin-coated on a
silicon wafer (1,000 rpm, 60 seconds), and the thus-formed
coating was heated at 100°C for 180 seconds to form a
coating film having a thickness of 1.2 um. Then, the
substrate having this coating film was irradiated with a UV
ray with the above g-ray exposure apparatus. Then, the
coating film was baked at 110°C for 60 seconds and treated

with a 2.38 wt% tetrabutyl ammonium hydroxide aqueous
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[ Phot oresi st conposition] A solid content containi ngag April 2006

100 parts by weight of 30 the calix-[4]-resorcinare
derivative prepared in Exanple 26 April 2006 51 39 as .
a base material and 20 parts by wei ght of (5-

propyl sul f onyl oxyi m no- 5H-t higgohen- 2-yl i dene) - 2-

nmet hyl phenyl acetonitrile (PAG was dissolved in ethyl

| actate (solvent) such that the anpunt ratio thereof

$a3ubidf fobyoMesegddndd 0 phepar €eha PhoensEsySdf the UV ray
sol ution phot oresi st conposition). The photoresi st
wa$ uthardems a sprlkvidktted airve sfas eaepaaedr (Yhewmothe

r . 60 seconds), and the thus-forned coating, was
FEAT LR % B0 dronEr Yol SHOTRGRR SR BET R§SESI Af the
ing iqhggf 1. T , hg s e
avﬁ’%gc‘?ﬂ‘?é;’ coa ;:wg 5 Ilrr%z'mj/ajén%/t&rﬂgd?é e%l' g\ﬁ tﬁggéé%\f%l)ry'
Bl r 208 MM IEeR Wk it tOr ST W iHD @Sl @VARRY akUS LYY ER was
(trade nane), supplied by Mkasa Co., Ltd.). Then, the
cvaried dut midds hakedarask)OChlege $@ssebbtadsedndn image
treated wth a 0.25 N tetrabutyl ammoni um hydroxi de
RNl shing ivbrth oA &ikdsol ving rate was cal cul at ed
on the basis of a decrease in filmthickness to show
28 nm second. Exanpl e 42 [ Photoresist conposition] 20
Exapis gontent containing 100 parts by weight of the

base material prepared in Exanple 40 and 10 parts by
wei ght ofPhotoresist composition]

(5-propylsul fonyl oxyi mi no- 5H-t hi ophen-2-yl i dene),-
2- et hyi PReFSI ‘é%%t%Yf?‘i*??ffJeze(cb/ie)cq/%dé"di4s]§61€\?@ércrlﬁazene

LD G XS 1L 03 AT bt P S

P Orasirdons Adifidedature) having the above formula (15) in
which 40 % of R’s were tert-butyloxycarbonylmethyls and

60 % thereof were hydrogen atoms, in the same manner as in
Example 39 except that the amount ratio of potassium
carbonate and tert-butyl bromoacetate was changed to 4/5.
The above derivative was purified in the same manner as in
Example 40 and used as a base material. A photoresist
solution was prepared using the above base material in the
same manner as in Example 44, and a sensitivity curve
thereof was prepared. As a result, when the sensitivity of

a resist was estimated on the basis of the curve, it was

10.0 mJ/cm®.

Example 46

[Photoresist composition]

There was synthesized a calix—[4]—resorcinarene
derivative (average diameter: 1.00 nm, in an amorphous

state at room temperature) having the above formula (15) in
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(phot oresi st conposition). The photoresist solution 26 April 2006

was spin-coated on a silicon wafer (1,000 rpm 60
seconds), and the thus-formed coating was heated at

90C for 180 seconds to forma coating film having a

t hi ckness of 1.2 gm Then, 3®%4t he substrate having

this coating filmwas irradiated with 26 April 2006 52

a UWray at 80 mi/cn2 with the above g-ray exposure

eippaln a2 Usy dhekr, s ther & dadn iUt loxwas rbagdmat h{98Cand
for 60 seconds and treated with a 0.25 N

13t} apR 3R AT i rh Y dRRESX iadeMsquddu s heolsatmeomanfAer as in

i i t 5 calculated on the basis of
ERATRLE Y SN ok ARes G ursnaatiOoss ARt asesna.
A5 £ & | i L 10 Exanpl e .4
o S T . SRR s A%h 8 R ey Fay 375

Exposhoee afpanaitiseaasCipanrgedetioid BUECBBme Manner as in
di ssolving rate was cal cul ated on the basis of a
e A0 jand jusad iisclendeset mashowal20 Arglseoori sits

A solid content

sl%)&arEpl e 44 %Phot or e?' st .co ﬁSi ti onEL . ,
contai i 1§ 5165 T+ Hflﬂgrg £ BPOVEnBapasBahar st aln the
SUNRP A, ' I ng 42 t i of

(5-pr ég%ésﬂla%%%géfﬁ%l%o-qéﬂ ?ﬁ?o%hg%r—lii\ﬁ?gé}ﬂe‘fuﬁﬁe
theridty lwale prleperani tasl e (EAQt WamdH ol \hditidrity of
met hoxyet hanol such that the anmount ratio thereof was
DFRL By WaSi gistt imasegdr epatbeabphds ovEstise swtwd) oit was

(Qh%tg?or esi st conposition). The photoresist solution
2)Was ﬂFF—Coated on a silicon wafer (1,000 rpm 60

seconds), and the thus-fornmed
Industrial Utility

According to the present invention, there can be
provided a photoresist base material that enables ultrafine
processing by extreme ultra-violet, etc., with high
sensitivity, a high contrast and a low line-edge roughness,
a method for purification thereof and a photoresist

composition.
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25 coating was heated at 100C for 180 seconds to forEbAprll 2006

a coating filmhaving a thickness of 1.2 m Then
substrate having this coating filmwas irradiated with
a W ray wth the above g-ray exposure apparatus.
Then, the coating.filmwas baked at 110C for 60
seconds and treated 30-with a 2538 wt % tetrabutyl
amoni um hydr oxi de aqueous 26 April 2006 53 sol ution
for 60 seconds. Wiile the intensity of the W ray was
changed, a solubility cunseENntgD RTARME§d. Wen the
sensitivity and contrast were estinmated on the basis
of the above curve, they were 19.2 mJ/cnR and 5.0,
respectlvely 5 Further, when irradiation with the U
Q%WAV@ﬁPtQ%ﬁ$iS§ihﬂﬁe\maﬁenaaﬂh@bmp&ib;ng an

d h I dt h of
| m@@é@@ﬁs SPEATRRY, oFRttire: bratulei oApoTWed crosesented

syfgrﬁﬁg:@aiybwyﬂg éeb@kaqegg&&hqgrqnzfpderlvat|ve

(average di aneter: In an a hous state at

"room tenperature) having the above fornmula (15) in

which 40 % of R s were tert-butyl oxycarbonyl nethyls
and 15 60 % thereof were hydpogfﬂ\atons, in the same
manner as in Exanple 39 excep®B that the anount ratio
of potassium carbonate and tert-butyl bronpacetate
was changed to 4/5. The abovelderivative was purified
in the sane manner as in Exanfd e 40 and used as a
base material. A photoresist. ol uti on was prepared
using the above base materi al n the sanme manner as

i n Exanpl e 44, and senS|t | urve her eof was
prepared. As a resu t ¥ dhe tIVI y of"

wherein A is an organic group represented by



a resist was estimated on the basis of the curve, it :

was 10.0 ml/cnR. 25 Exanple 46 [ Photoresi st 26 April 2006
conposition] There was synthesized a

calix-[4]-resorcinarene derivative (average di aneter

1.00 nm in an anorphous 30 state at roomtenperature)

havi ng the above formula (15)s5kn 26 April 2006 54

which 27 % of R s were tert-butyl oxycarbonyl nethyls

and 73 % thereof were hydrogen atons, in the sane

manner as in Exanple 39 except that the anount ratio

of potassium carbonatge and tert-butyl bronnacetateéﬁ

was cha to 3/5. 5-A4he above derivative was
purifie?iﬁ%%the sa er as in npl e 40 aqﬂéﬁigg
as a badé Yaterial . otoresis | §5 on was i~
prepared using the above base nmaterial in the sane
manner as in Exanple 44, and a sensitivity curve

t hereof was prepared. As a result, when the

sensitivity of 10 a resist was estimated on the basis

of the curve, it was 2.4 mJ/cn2. Industrial Wilfity

wi th hi.gh itivity,
| i ne- edge roughness, a nethod for purifi-ed
thereof and a photoresist conposition. 20

each of B, C and D is independently an extreme
ultra-violet reactive group, a groﬁp having reactivity to
5 the action of chromophore active to extieme ultra-violet or

an organic group represented by

e e ”@‘ N‘°£—

wherein Ar is a phenyl or naphthyl group
10 substituted with RO- and/or ROCO- in which R, RO- and ROCO

are extreme ultra-violet reactive groups or groups having



26 April 2006 55 (AMENDED CLAIMS) 1. (Anended) A 26 April 2006
phot oresi st base material conprising an extrene
ultra-violet reactive organi c conmpound represented 5
by the foll ow ng general fornula (1), (1) wherein Ais
an organic group represented by 10 26 April 2006 56
,P- & '.'"g k_ _Hh;~6H2 each 0578, Cand Dis
|ndependently an extrenme ultra-violet reactive group,
a group having reactivity to the action of
chteaophoieyatsdi ¥Re t ScrdA |
organi c groﬁp represented S@F &Iéﬁfme §§%E§3§f¥§ to extreme
wheiera-wioleta phenyl or naphthyl group 10
substituted with RO and/or ROCO- in which R RO and
ROCO are éﬁFheﬁﬁ ¥ t Ya2elok eis r tadeperdenblysa osingle bond

ar Qup ril 2006 57 10 15 20 reactivity to
Q280 SHhEF Bndy -

thé acti o hore active to extrene
5 l+m+n=2, 3, 4 or 8.
2. The photoresist base material as recited in claim 1

14

wherein said extreme ultra-violet reactive organic compound
is in an amorphous state at room temperature-and has a

10 molecule whose average diameter is 2 nm or less.

3. (Amended) The photoresist base material as recited in.

claim 1, wherein A is an organic group represented by

I
. E\ —— : ~— /c ~—

| e
s o of 8

each of B, C and D is a hydrogen atom, tert-butyl,

15
tert-butyloxycarbonylmethyl, tert-butyloxycarbonyl, 1-

tetrahydropyranyl, l-tetrahydrofuranyl, l-ethoxyethyl, 1-

phenoxyethyl, an organic group represented by

20
H; ﬁ
164 P 0—C—0—Q
s r



ultra-violet, each of X, Y and Z is independently a .
single bond or an ether bond, and 1 + m+ n = 2, 3’2§Apnl 2006
or 8. 2. The photoresist base material as recited in

claiml, wherein said extrenme ultra-violet reactive

organi c conmpound is in an anorphous state at room

tenperature and has a nnlecul$ whose average di aneter

is 2 nmor less. 3. (Anended) ﬁe phot or esi st base

material as recited in claim1, wherein Ais an

organi c group represented by each of B Cand Dis a

hydr ogen atom tert-butyl,

tert-butyl dxyehiknnyl det Byl arbeatiOUE¥ORE YRR PRGYA . viTence of
tetrahydropyranyl, 1-tetrahydrofuranyl, 1-ethoxyethyl,

1- (phenbkyah@yhavang of gemi 20 graxipr epraessnied shyand dibanic

0 CP | 6 il 2006 58 in which P i
ar%’%%'t’ﬁ%%\z%ﬁé %a%‘?ﬁé]b ac"i'/%tl’%rh@é:QIS‘?sr (J’il'(gus ?)nl gﬁ%rélg@\ri of 1 to

56 i® g,%cgrpgna@tﬂq@eg&iéf an tt%(raglq)ni c group having 4

10
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to 30 carbon atons, r°is an 1n
| sorran néegeii ©fgod res¥intdY @hyani ¢ group
represented by Ar- g%%fz Ar-0 10 iy?} which Ar is a
phenyl or naphthyl group substituted with RO and/or
ROCO- in which Ris hydrogen, tert-butyl,

e (e T R

in which Ar is a phenyl or naphthyl group

ger of 1 to 5 10 and s

substituted with RO- and/or ROCO- in which R is hydrogen,
tert-butyl, tert—butyloxycarbonylmethyl, tert-
butyloxycarbonyl, l-tetrahydropyranyl, l-tetrahydrofuranyl,
l-ethoxyethyl, 1-phenoxyethyl or an organic group

represented by

fopetn)

in wh_iCh P is an aromatic group having a valence of
(r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to

10 and s is an integer of 0 to 10,

and each of X, Y and Z is independently a single

bond or an ether bond.

4. (Amended) The photoresist base material as recited in

claim 3, wherein A is an organic group represented by



but yl oxycar bonyl, 1-tetrahydropyranyl, .
1-tetrahydrofuranyl, 1-ethoxyethyl, 1-phenoxyethyl 26 April 2006

an organic group 15 represented by O 4 H2 | | '
(CPO-OQ Is r in which Pis an aromatic group. having a
val ence of 20 (r.+ 1) and having 6 to 20 carbon
atoms, Qis an organic group hagpng 4 to 30 carbon
atons, r is an integer of 1 to 10 and s is an integer
of 0 to 10, and each of X, Y and Z is independently a
single bond or an ether bond. 25 4. (Anmended) The
phot or esi st base mate ras recited in claimp,
wherein Ais an grodperepresent ed bys2Q Apri
2006 59 each of
tert-butyl, ter
tert-butyl oxyca
1-t et rahydrof urg
an organi c group rgf
Sr 10 in which "% s Jan 3 4
val ence of (r + 1)“and ing 6 to 20 carbon atons, Q
is an organic group having 4 to 30 carbon atons, r is
an integer of 1 to 10 and s is an integer of 0 to 10,

each of B, C and D is a hydrogen atom, tert-butyl,
tert-butyloxycarbonylmethyl, tert-butyloxycarbonyl, 1-

5 tetrahydropyranyl, l-tetrahydrofuranyl, l-ethoxyethyl, 1-

10

15

phenoxyethyl or an orgénic group represented by

| %Q%P{o—ﬁ—o—°->, |

in which P is an aromatic group having a valence of
(r + 1) and_having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to

10 and s is an integer of 0 to 10,

and X, Y and 2 are ether bonds.

5. (Amended) A photoresist base material comprising a

radiation-sensitive organic compound représented by the

following general formula (1),



and X, Y and Z are ether bonds. 15 5. (Anended) A
phot oresi st base materi.al conprising a

radi ati on-sensitive organi c conmpound represented by
the followng general fornula (1), 26 April 2006 60 B
I AD/n (1) wherein Ais an organic group represented
by 5 each of B, Cand Dis independently tert-

but yl oxycar bonyl met hyl, tert-®¥tyl oxycarbonyl or an
organic group represented by 10 4 2 0 CP OCOQ
Isr in which Pis an aronat%;’gLQgp havi ng a val ence
of 15 (r + 1) and having 6 to g0 arbon atoms, Qis
an organic group having 4 to 30j carbon atons, r is an
integer of 1 to 10 and s is an[integer of O to 10, 26
April 2006 61 each of X, Y andX is independently a

single bond or an ether bonSL‘Fyu?|

A
Y Z
(™

wherein A is an organic group represented by

26 April 2006

5
each of B, C and D is independently tert-
butyloxycatbonylmethyl, tert-butyloxycarbonyl or an organic
group represented by
10

oo lo)

in which P is an aromatic group having a valence of
15 (r + 1) and having 6 to 20 carbon atoms, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to

10 and s is an integer of 0 to 10,
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1+mn=30r8. 5 6. (Amended) The photoresist base 26 April 2006

material as recited in claimb5, wherein the organic
group represented by 4 Fie OCP OCOQS)r 10 is

4- (tert-butoxycarbonyl oxy) benzyl or 3,5-di(tert-

but oxycar bonyl oxy) benzyl . 7. (Amended) The phot oresi st
base material as recited in claimb5, wherein the
radiation is extrene ultra-viadkt or 15 electron
beam 8. (Anmended) The photoresist base naterial as

recited i to, 7 rein _at
one of B, np(,a #Pg?l g{'a%é‘oirg slnmﬁeé’r%“ﬁ% Y ¢ fﬁﬂ’g €' bond
argr efrhestaNtHndd0 ahd (Arrended) The photoreS| st base
material as recited in any one of 1 to 7, which has a
basic i npukitymcoment3 odr 81 ppmor |less. 25 10.
(Amended) A photoresist conposition conprising a solid
content cont ai ning the photoresi st base mat eri al

one.of cla and, a_sol vent,

W F  Bvehiiss] " ndnsratezesi ot BglF?Bﬁrbé}rp?FsFﬁﬁlted in
ad%@lhﬁSZGWAQEanZQﬂ@ B2g QHEEGE au?oPééfgégg

phot oresi st base material” reci al m
solvent. 12. (Anmended) The phot oresi st conposltl on as
recited in 5 claim10 or 11, which further conprises

an optically-acid- gen @t \ng genﬁ.
C PY0—-C—-0—Q
S r

is 4—(tert—butoxycarbonyloxy)benzyl or 3,5-di(tert-
butoxycarbonyloxy)benzyl.

7. (Amended) The photoresist base material as recited in
claim 5, wherein the radiation is extreme ultra-violet or

electron beam.

" 8. (Amended) The photoresist base material as recited in

any one of claims 1 to 7, wherein at least one of B, C .and

D is a hydrogen atom and X, Y and 2 are ether bonds.

9. (Amended) The photoresist base material as recited in
any one of 1 to 7, which has a basic impurity content of 10

ppm or less.
10. (Amended) A photoresist composition comprising a solid
content containing the photoresist base material recited in

any one of claims 1 to 7 and a solvent.

11. (Amended) A photoresist composition comprising a.. solid



13. (Anended) A nethod for purification of a 26 April 2006

phot oresi st base material, which conprises washing

t he photoresist base 10 material recited in any one of

claims 1 to 7 with an acidic aqueous solution and
treating the material with an ion- exchange resin. 14.
(Amrended) The net hod for puri%hcat!on of a photoresi st
15 base material as recited in“claim13, wherein said
acidic aqueous solution is an acetic acid aqueous
sobantent dént4 HEngeete IR I JBY WA Ofcecited in
the photoresist base material recited in any one of _
clalabm19tand 4 rsPventdi ation sensitivity, which
conprises decreasing the content of basic inpurities
to 10 ppmor |ess.. 16. (Anendgd% A net?gd fgrtnggist

' [ . uses, the pho 2 )
DeBEe Al Mg M Sl 1R BRSR on

conposition r
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phot oresi st conposition recited i1n clarm

18yeresratnider])Jagemtar gani ¢ conpound repr esent ed by the
26 April 2006 63 follow ng general fornula (1), i A M
n ¢Y zZ\D (1) wherein Ais an organic group

{:l?{.?sme%%e@f i ?n%%%o%f f%’r gu%ggigai:iohng% pgngﬁg}:!){*esist
base material, which comprises washing the photoresist base
material recited in any one of claims 1 to 7 with an acidic
aqueous solution and treating the material with an ion-

exchange resin.

14. (Amended) The method for purification of a photoresist
base material as recited in claim 13, wherein said acidic

aqueous solution is an acetic acid aqueous solution.

15. (Amended) A method for improvement of the photoresist
base material recited in any one of claims 1 to 7 in
radiation sensitivity, which comprises decreasing the

content of basic impurities to 10 ppm or less..
'16. (Amended) A method for fine processing by lithography,
which uses the photoresist composition recited in claim 10

or 11.

17. (Amended) A semiconductor device fabricated using the

pPhotoresist composition recited in claim 10 or 11,

18. (Amended) An organic compound represented by the



but yl oxycar bonyl net hyl , tert-butyl oxycarbonyl or an .
organic 10 group represented by 4 2 0O CP OGO COQ 2§Aprll 2006
r in which Pis an aromatic group having a val ence of

15 (r + 1) and having 6 to 20 carbon atons, Qis an

organic group having 4 to 30 carbon atonms, r is an

integer of 1 to 10 and s is agsinteger of O to 10, 26

April 2006 64 each of X, Y and } i s independently a

single bond or an ether bond, and 1 + m+ n = 3 or 8.

5 ﬁSlléﬁﬂﬁ@SﬁéﬁeﬁbF poaARl & ¢ppound as recited in
cl aim 18, ich has a basic inpurity content of 10

ppmor |ess. 20. (Amended) A nethod for purification
of an organic conpound, which conprises washing the
organi ¢ conpound 10 recited i/ craim 18 with an acidic
aqueous solution and treating Bhe conpound with an

i on- exchange resin. 15

X
[

A
Y z
(1)

wherein A is an organic group represented by

each of B, C and D is independently tert-

butyloxycarbonylmethyl, tert-butyloxycarbonyl or an organic
10 group represented by

QEC IS )

in which P is an aromatic group having a valence of
15 (r + 1) and having 6 to 20 carbon atomé, Q is an organic
group having 4 to 30 carbon atoms, r is an integer of 1 to

10 and s is an integer of 0 to 10[



10

15

26 April 2006

64

each of X, Y and Z is independently a single bond

or an ether bond, and

l+m+n= 3 or 8.

19. (Amended) The organic compound as recited in claim 18,

which has a basic impurity content of 10 ppm or less.

20. (Amended) A method for purification of an organic
compound, which comprises washing the organic compound
recited in claim 18 with an acidic aqueous solution and

treéting the compound with an ioh—exchange resin.



