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1 DESCRI PTI ON Photoresi st Base Material, Method for
Purification thereof, and Photoresist Conpositions 5

Technical Field The present invention relates to a

phot oresi st base nmaterial for use in

el ectric-electronic fields of 1sem conductors, etc.,
and optical fields, particularly, -a 10 photoresi st
base material for ultrafine processing, a method for
purification thereof, andDBSPRDPDI@$i st conposition.
Techni cal Background 15 Lithography based on extrene
ultra-violet (EUWV), vacuumultra-violet, electron

OER o DEAM s cor PO ALY Yol w0t aObY Bosed,

on extrene ultra-vio

aaﬁdghﬁ&t@EéE&E%l@@mp&éfﬁﬁdd@& processing technique in
the fabrication of sem conductors, 20 and the like. It

|s demanded to devel op a high-sensitivity
gvresolutjon phot oresi st that copes with 100 nm or
% nicayhltietfarly 50 nmor finer proceSS|ng by

neans of @ﬁér§€§§ HLt{ﬁ'gﬁéﬁéﬁtéggéaﬁgfhgpgbb Toresist base

Concer ni ng a or esli S

Ihd o AP r idsd Sirf St Alc J@er%EBﬁYE £9.158 of
photoresist in sensitivity fromthe viewpol nt of the

m@dlmnduqmrsr,eﬁﬂmt,l @md epticadf fdeddspdphtbecularly, a

patterns. a photoresist for use in the ultrafine
Eib%‘é%%‘ff é?e?? e teriedm oyl Pllﬁr@ifén@t precepshigal a

Eo%ore3|§{%Hnnxg%ﬂka%h¥%E%é%%tyre ©; ogore81st

compoesition.

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 exXtreme ultra-violet, a chemical
amplification type polyhydroxystyrene-based photoresist is

exemplified that has been used for ultrafine processing
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30 exenplified that has been used for ultrafine
processing 2 with a known KrF laser. It is known that

the above resist permts fine processing up to
approximately 50 nm (for exanple, Surveillance

studi es on next-generation EUWVE (Extrene Utra-Violet

Li t hography) techni que, Investigative 5 Report of

fiscal year of 2001, Project sponsored by New Energy
avdthnausteva| Ko chastogy IDevel dpoent tBeyabheadbond . resist

Howeve Phen 50 nmor finer patterns that is the
gP%Jé%é? R T A DFUIYR d9 feRgrdadsdiedy BAsan dfior

exk ul -V |de, this.resist causes

p%o% ens’ o%ﬁgv?l()j\'/vﬂfgc_t'%ggrﬁ‘}%, O_an !néa'rxé:e 9@?‘.‘?6?@&&8 EUVL
" OBGHNESS, URC FOW TSI 111 SRR ¥echnighde 3APUOL:gative
of a resist outgas, etc., so that performances -

i Fepehtof of 1dwes lexteaanme UI12004-, viPdlogkchasponbeesdf bl New

brought out._ Under the circunmstances, it has been
dé‘?r% e R el megheelesyr Sevarepmphbt Orgsnseation) .

%tﬁé’&e%‘éﬁ%}%% hjda)grr[ YE fﬂ&erraéa\éig%le%tgfhgggﬁggﬁgg ewé}:gétest

this de t here | s "propose 3 _ _

cheva el gy ificRlf iR PR RRIALG 88kl oRa¥kPlefe NP4
concentration of an opti-cally-acid-generating

corprihch e mpde,J RhA<2 062165548 ses| problemgeshod, 1ow
however, anpl es do not show any specific results

o‘?_‘oré%?‘?s‘-iftrizx% thAr99 ilndesqgecr sa4ahasss, aacieat eesishe
Ot o dete, SE0e ¥ pnoesiob et tern drifny o
aHas @dfldhatlceshahne$edt to the extreme ultra-violet have
hydr oxystyrene/ styrene/t-butyl acrylate terpolyner, an
Ieegptivddlyl ypracighhtgener atimdeagand dihatunist afidds, it has
e, e L e o ' LY hOT oY o smance Bhotoresist

[ P sis
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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in an anount of at |east about 5 % based on a total

solid content, tetrabutyl amoni um hydroxi de | actate

and ethyl lactate. Based on these results, fromthe

vi ewpoi nt of 30 |ine-edge roughness, it has been
therefore considered that 3 pr®cessing as fine as 100
nmas is shown in the case of using an el ectron beam
isthelimt. It is assuned to be caused by an excess
reaetessimnf ddef bhes e snatoey nal adué st 8haln €XCEES case of
addj tion of the optically-acid-generating agent, that -
i S LN &5 LIFFFINT Heast 18n thei diate althors exgome to be

jon.. Wiile fine processing_based on el ectron. beam
PR By G i TR S PrehBouPBra. DR EPELAFndse o an
it i L Ui C i i 0. SDEC
e o od SRR R LERLERLLRE DSl
qureatt idtsy, ies<ceremd Idiffhusdeni bf daescnat iHhequar BoR-8RSKsed

. As a photoresist for use with electron beam both

pB¥itiidfe type and negative type photoresists or nagy
ki nds ar roposed, and it s said _ that _an isolated
l'i ne havﬁ@éﬁégxﬁaﬂq1QﬁOQ?qﬁﬁqga a5 PBardECELORNBRAANLS
| - i | atd QL aRpar avi RQ.a ;. .
gﬁ%@&n?ﬁimsﬂr%{ ?Péflg%:glug%ng rad%lﬁ{%l}sog%.t Wi tprﬁosduCthlt?’

dase,s shdwewde, folte fabreedtangl oparod] asarl ¥d®ductors of
conmpound contained as a base material is reflected in

e ahy fdcedgdetdmghpesductsoni geanktith is swtll, since it
sufficiently fine. 20 Wth devel opnments in far finer
(?Ee??l%néeéplrgeﬁi E‘Bﬁg\{lct%ﬁﬁ RISfaresigh fes ype with

caGurod $RARST BLAA bBE; ¢t b0% GAICIQUINESS e ) pe
conventional photoreSists contalni ng a polyner
phopouedigssaoiagenpBk endal ardoyeM®Ised, and it is said
that an isoléted liné 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—edgé roughness. In conventional photoresisfs
containing a polymer compound as a base material, however,
the molecular form thereof is reflected in the line-edge
roughneés. 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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the nol ecular formthereof is reflected in the

i ne-edge 25 roughness. In the region of 50 rimor
finer ultrafine processing, therefore, it has been
theoretically difficult to carry out the processing
while Iimting the |ine-edge #oughness, for exanple,
to 3 nmor |ess when a polyner conpound having a

nol ecul ar size of approxi mtely several 30 tens nmis

used. 4 Thaeppeseshti I¥Mesht 06n hidss Deesh MO | ih WEW Uf +he
the above circunstances. It is an object of the

pPrlecBft Ciraveptarres o Prtovisdenacphiecor e§i shebasesent
material that enaples ultrafine processin% based on -
eXPTRIE O | FR-RAGTIRS % RIO4Re liste BAsenTH giial that
SERshisyi L Vs | - |l ow, Line-ed .
r%ﬁ%%%és{s%y%rﬁfeﬁ%&) ; or %%ﬁgf ?Jcéz;dstel%or? i %é(%‘é:gfne g%%rg—vmolet,

pbot tiesl skte coiosiidiosed=it iaGhieViangiyhe -8Re¥8st and a
obj ect, the present inventors have nmade diligent

st BEnaredes oudnAss hayeethod domdpulafitheian thereof
decrease in the sensitivity of a photoresist is caused

b?/n%a%i ?Wﬁlt?tescwlat_sl%mni a, alkali metal
1on, alkabbPeagﬁi%eiﬂgt@ﬂe'§glvéﬂé%mﬁﬁggﬁggggr@ﬁgptare

remai ning since they are used 1n's

| neesposied ethvid e humardedy tanisur kANNdENGSred@1 Mave
the case where a photoresi st absorbs extrene

ufqund \tlvitetthien aa deiqyteasat iio whensexsieireitt o8- i ol et
passes therethrough and the intensity of a |ight .
spglﬂtcoe“?%lsﬁ oW, SEINSEst PyaPegisciaryenbtasi sigchgent ammynia,

R B Al 1, O SOEI IR MBI BT e
neuta it Inge Sipicet @hey are used in synthesis or that are
incorporated from a.human 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 améunt 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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generated fromthe 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 25 inpurities are renoved
to a certain value or less, thg sensitivity is
remar kably i ncreased, and the present invention has
been accordingly conpleted. Disclosure of the
|pvenideah 3G Avddradiing tthotheepiesebBhsknanbr 981, L B8 the
are 5 provided the foll ow ng photoresist base

ial, and the |ike. [11 A photoresist base

mat eri al i ng an extrene ultra-violet reactive
or gani ¢ cgﬁgniﬁih éﬁﬁ &pse Hftﬁﬁéaﬁoﬂo&wrﬁélng an
gsnes f.an e [ ra
strué?%iéﬁfﬁg%%ﬁgﬂéﬁ %gggkﬁwﬁa??égaﬁgu%oﬁggsgé ﬁ??%ﬁ%ﬁpted
Gar bdre dcdimwiay gearatilc fognaup haying 6 to 50 carbon
atons, an organic group containing said aliphatic
group and said aromatic group together or an organic
group having a cyclic structure fornmed by repetition
of these groups, each of B,~C_amd Dis 15

i ndependently an extreme ultr&-violet reactive group,
a group having reactivity to(the action of
chronophore sensitive to ext ne ultra-violet, or a

Cl to C50 aliphatic group, CBo aromati c group,
an organi c group contai ning |d al i phatic group and

~said aromatic group togethéﬁzAQ(?

(1)

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 ¢ to Cso aliphatic.
group, Ce to Cso aromatic group, an organic group containing
sald 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,



20 substituent having a branched structure, containing
such a - reactive group, each of X, Yand Zis '

i ndependently a single bond or an ether bond, each of
1, mand nis independently an integer of 0 to 5
satlsfylng 1+m+n?] 6 andgA, B, C and D may
contain a substituent having a heteroaton1 [2] The
phot oresi st base material as recited in [1], wherein
sand By gapi C amdpnumﬂyr@mmﬂaiﬁad(kdbﬁﬂﬂﬂﬂ%n%'hb%l%
violet is in an anorphous state at roon1tenperature
aREteE’atanpp| ecul e whose average di aneter is 2 nm or

less. [3 h hot oresi st- base nmaterial as recited in
L3 o kgl R e Re R LB e s S b e B 8t oBFESentiodn [11,

Dindfe £3Cka 0l Brodn 0% AdSRN RUKGTR WL LB YLALCL ¢ o

reactive group, group Havi ng reactivity to

5 aciobet ofs tiranonnOfgh@Acd iMeteo aQXtrb%EﬁetlélnbE:@a‘ﬁtheeEnd has
or an organic group represented by 15 7 '

G 1 Q?%h%r%ﬁQSﬁvaV%IagqﬂdaﬁmeUﬂr napﬁthmlogrmaps
substl_tutgg V\ﬂ) 39 and/ or ROCO- in which R RO and
ROCO 5 ar &°&xf PEnRRQFPT @S 3 101R45¢ eatanidlgrsugscéited in (1]

W OUPS] hawidid i f 8AGH Y, %rg;%ny&eg%%h'pogegresented by

chronDphore active to ext

|
@\ -
H; ﬁz - ﬁz )

@@m

10

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



ultra-violet, and X, Y and Z are ether bonds. [4] The
phot oresi st base material as recited in [3], 10
wherein A is an organic group represented by -L- -b-
-ja H2 each of B, Cand D is a hydrogen atom
tert-butyl, 15 tert-butyl oxydarbonyl net hyl,
tert-butyl oxycarbonyl, 1 tetrahydropyranyl,
1-tetrahydrofuranyl, 1-ethoxyethyl, 1- phenoxyethyl,

an organic group represented by 8 /| CPO- S
r in wich R+4@,an a)gr OL&E a va_Ioen f
5 (r + 1) and having 6 te=20 car ons,‘@ I's

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, or
an organic group represented by 10 Ar- Ar-CH2 Ar-Oin
which Ar is a phenyl or naphthyl group substituted

w th RO andgpr n,i N which R is hydroge
tert-butyto—€ oxycar bony et Jg ey
but yl oxycar bo ,1-t etrahydropyranyt;
1-tetrahydrofuranyl, 1-ethoxyethyl, 1-phenoxyethyl or
an organic group represented by

wherein Ar is a phenyl or naphthyl group

substituted with RO- and/or ROCO- in which R, RO- and ROCO.
3 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 photofesist base material as recited in [3],

10 wherein A is an organic group represented by

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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O Il ~CPOCOQI Isr 20 in which Pis an
aromati c group having a valence of (r + 1) and having
6 to 20 carbon atons, Qis an organic group having 4
to 30 carbon atoms, r is an integer of 1 to 10 and s
is an integer of O to 10, 25 &d X, Y and Z are ether
bonds. [5] The photoresi st base material as recited in
[4], wherein Ais an organic group represented by 9
each of B, Cand Dis a hydrogen atom tert-butyl, 5
tert- butyloxycarbonylnethyl tert butyloxycarbonyl 1

tetrahydropyranyl 1- of u anyI 1 ethoxyethyl
1- phenoxyet hyl gﬁggp{ye@r sented by
((Hz If kCPOC{HQ n which P/rs an aromatic

group having a val ence of (r + 1) and haV|ng 6 to 20
carbon atons, Qis an organic group having 4 to 30

carbon ationshikhi ¢ a8 wAt 886hadlclgtOup 1Ra# Sa'ééf%h £
integer of 0 to 10, 15 and X, Y and Z %re e?ﬁ%r bonds. ce ©

KS]+A@bhéﬂ6rb§V$@9bés@On&@e¢azﬁonxaunm55|mg.ns an organic
group having 4 to 30 carbon étoms, r is an integer of 1 to

10 and s is an integer of 0 to 10,

or an organic group represented by

e o O i el

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

represented by

fgeloden)

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 grbup represented by



radi ati on-sensitive organi c conpound represented by
the follow ng general formula (1), 10 D) n (1)
wherein A is an organic group represented by 5 each of
B, Cand Dis independently an organic group
represented by 10 ~CHL~P O11 90- GO Q Jr in which Pis
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, r is an integer of 1 to
15 10 and s is an integer of 0 to 10, and | + m+ n =
3 or 8 [7] The photoresist base material as recited
in any 11 one @fc oveC 4] to [6], wherei/n the
organi c group, regpresemted by 11

Isr 5is 4-(t%
3,5-di(tert-

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

| 5
: H, 1
, c PH—0—C—0—Q
5 r

10

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,
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),



but oxycar bonyl oxy) benzyl . [8] The phot oresi st base
material as recited in [6] or [7], wherein the
radiation is extrenme ultra-violet or electron beam 10
[9] The photoresi st base material as recited in any
one of [1] to [8], wherein atlpeast one of B, C and D
is a hydrogen atomand X, Y and Z are ether bonds.

[ 10] The photoresist base material as recited in any
one of [1] to [9], which hQ§/a~hQsic i mpurity content
15 of 10 ppmor less. [11] 'A photoresist conmposition
containing a solid content cﬁntaining t he phot oresi st
base material recited in anylone of [1] to [10], and
a solvent. [12] The photoresi & conposition as recited
in [11], 20 which further hs an '
optically-acid-generating agent. [13] A nethod for
purification of a ppotoresi e matenj al, which
conpri ses washi ng tthe pheYoresi Zhgﬁg teria
recited in any one ofcfif tg [9] withmn/acidic
aqueous solution and treati t materival with an ion

25 exchange resin. [14] The nmethod for purification of
~a photoresist base naterial (@§ recited in [13],
wherein said acidic aqueous solution is an acetic
aci d aqueous solution. [15] A nethod for inprovenent
of the photoresist 12 base naterial recited in any one
of [1] t&hedfeiinnAr ddi ani omgasénsgrovpt yepmhsehted by
conpri ses decreasing the content of basic inpurities
to 10 ppmor |ess. -

each of B, C and D is independently an organic

group reéresented by

8]
H, i
C P O0—C—0—-Q
10 ' ' s 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
l+m+n=3 or 8.

[7] The photoresist base material as recited in any
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[16] A nethod for fine processing by lithography, 5
whi ch uses the photoresist conposition recited in [11]
or [121. [17] A sem conductor device fabricated using
the photoresist conposition recited in [11] or [12].
[18] An organic conpound reprHsented by the 10
follow ng general formula (1), B X (CYAZD mn (1)
wherein A is an organic group represented by 15 each

oheBofCthadabovs [apepenpent |wheteial gAd @rg@ndiP group
represented by 13 ~CHL~P O O COQin which Pis an

seprasketgiobp having a valence of (r + 1) and having
6 to 20 carbon atons, Qis an,organic 5, group having 4

to 30 carbon atons, r{ i @an ifnteger of to 10 and s
is an integer of O ; P=CmPF@ /= 3 or 8. [19]
The organi ¢ conpound as r'écited in [18],'mhich 10 has

a basic inpurity content of 10 ppmor less. [20] A
method for purification of an organic

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

[8] The photoresist base material as recited in [6]
or {7], wherein thé radiation 1s extreme ultra-violet or
electron beam.

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

{10] The phoforesist baée 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 [1l] to [10], and a solvent.

{12] The photoresist composition as recited in {111,
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 [1l] to [9] with an acidic

agqueous 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



conpound, whi ch conprises washing the organi c conpound
recited in [18] with an acidic agqueous sol ution and
treating the conpound with an ion-exchange resin. 15

Best Mbdes for Carrying out the Invention The

phot oresi st base material of i1he present invention

w Il be explained hereinafter.” The photoresi st base

mat eri al- of the present 20 invention conprises an
beganimate@ipoundciepaesanted dxethe [IpltOW IO genetBlation
formula (1). This conpound is radiation- sensitive.
FRasikévetvadihirbnepppeises odetteavind ethe aysn terayiamm

l th of 10 to 300 fically, t
D8 S AP0 G Spoaha (4cHHm OF (1ERTol of . of an el ect ron
b b d, f
Do D PSR s e e COmOUNT | By,

5 ektieanesekt tnevpnbebrégﬂé@rco@@iﬁmh Q@éﬁ!ﬁbem&? [11] or
_ preferably reactive with extrene 14 ultra-violet. In

addltion, this conpound is also reactive wth other

gener al ﬁglatlons (such as infrared light, visible
i ght ultf |@Ié@mPFQHQUCEPFrQQVbF%tf?b@h@aQEQr%ﬁﬂng|the

ﬁﬁ%to?&glgt é5ﬁ3531§£8n)reéﬁteé‘ln [fi] or [12].

[18] An organic compound represented by the

10 following general formula (1),

/'B\

|
o

A

Y z
c/ m(\o

(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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C~/ Y~ ZE Mwherein Ais a central structure that is an
al i phatic group having 1 to 50 carbon atons, an
aromatic 10 group having 6 to 50 carbon atons, an
organi c group containing these aliphatic and aromatic
groups together or an organiggzgroup having a cyclic
structure formed by repetition of these groups, each
of B Cand Dis independently a radiation-sensitive

. group, a group havin eac |V|0y to the action of
chr onophor e actlve _§§ or a to C50

al i phatic group, C6 t ar natlc gr8 organi c
group cont ai ni ng these al i phatic and aronatlc gr oups
toget her or a substituent having a branched
structur I Ry Cc active grou each o
X, Y ZOqéh |s§ ﬁgeégngrgpﬁﬁlg gfﬁaﬁ ﬁﬁgkﬁgo? yence of
grher 1poadd Bae¢hngf 61leoi Mo awgh p t ¥
integer of 0 to 59 sati sfying I?Lbﬂjrsan%% 351%%”51% c%?gaél,lc
grang Damaggcéntai B0acasbdystaterent havs ngh danteger of 1 to
E tergatom n 15 In the central structure A exanples
fRE B11Fo2ncERtePephati @ P ot i ncl ude Iinear

ghgphatlc groups such as nethyl, nethylene, ethyl,

odecyl, etc., branched aliphatic groups such as

I sopropyll, + sokuhyk, 3tgptgbutyl, etc., and 5 cyclic

al i phatic groups such as cycl ohexyl, norbornenyl,
adanantyul9diEdanamgyhicbtampmandyé$ sachitde 4 KBl8], which

nples .of the C6 to C50 aromatic group include

Bﬁ%n?lbaﬁh%n&@%#ﬁﬁtyrﬁﬂﬂﬁQﬁﬂ Ohadghtn exe leplsuor ene,
al kyl arqa@ﬁlﬁ ﬂrQHBd ?or 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 comprises 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 pfesent invention is
preferably reactive with extreme ultra-vioclet and/or

electron beams, more preferably reactive with extreme
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the like. Exanples of the organic group containing

" these 10 aliphatic and aromati c groups together

include a group containing adamantyl and a net hyl ene
group together and a group containing adamantyl and
phenyl ene group together. Expgples of the organic
group having a cyclic structure fornmed by repetition
of these groups include calixarenes 15 such as
ealkirg~f4bieesor th Nad @ ordaN A Hie ddfRruneX3ePl9s -0 Feactive
the substituent having a heter oatom i ncl ude aceta
gisbpstheucheasralt eadahyilonpy(anyt ,as infrared light,
1l-te trathrofuran yl, . methoxynethyl and ethoxyet hyl,
ighar ryraviatebxyighta 4 ltgiad ol drigrtouly ray,
ko gk ou cya roup, an 20 am no group, an

g gé%ﬁp a% Risd g?bgp pyridyl, and the |ike.
The central structure A may be a single organic group
above, or may be a group forned by a conbination of a
plurality of the same or d%}#erept or gani ¢ groups
above. Specific exanples of tBe central structure A
25 include organic groups sho bel ow. 16 L4P '1b&
-121 Hz H C 2 Each of Bto!D represents a
substituent that exhibits reactivity upon irradiation
wWth radiation 5 (radiatio iitive group), a group
having reactivity to a chronmpphore active to

radi ati on or a substituent nlng hese. In these
substituents B to P, t/;yYn to allph tic
m

o (1)

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 groﬁps 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 Cs aliphatic group, C¢ to Csp 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 l + m+ n 2> 1, and A, B, C and D may contain a

substituent having a heteroatom.
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group, the C6 to Cho aromatic group, the organic group
containing these aliphatic and aronmati c groups
together and 10 the substituent having a heteroatom

i nclude those explained with regard to the centra
structure A Further, exanplegss of the substituent
havi ng a branched structure include groups typified
by dendron. The positions of the substituents B to D

on the cent rale Sdédtcrtdlf%t%u@‘t%r%% 1éthnﬁhé§dofocch§ cCto
and D, preferably, at |east one of "themts

ﬁydrik&phaﬂxﬂngﬁﬁuynﬁhaiu@maﬁﬁhearoéltbhasmbsgrbupﬁt§u£h as

0 Bg i ncl ude_t he follomﬁng or gani ¢ groups,
Dtlir oS BY L PPy eStBY dupdodechb, deker i Hé@ﬁﬂ@tféi aalnlcphatlc

ag ch e reactivit
%f:%%§ SreBnesnaSRBraoy L | PaSBu bR b f S oL, | /ﬁt;‘(in and
AycDim 40ifhakscpheny ogeﬁpgéha f&?ééi“t didbnyl,
Rgf ;nd/oﬁﬁREIIflg mh#gh gach of ? % é%é%% s Y4
ﬁdamantah7sdmedﬁmaatglpublmdama@wynu)&ﬁﬂuﬁnprfxmglvgkﬁmples
tog the action of a chronophore active to radiation.

8pethfi Eal 1y, Conaredabbtnareer irelude tm@rmlesemenyﬂ@ne
AT PR, [l S R o
8e like. Examples of the organic group containing these
aliphatic and aromatic groups together include a group
containing adamantyl and a methyléne group together and a
group containing adamantyl and phenylene group together.
Examples of the organic group having a cyclic structﬁre
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—butyi 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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A-0(2) HZH A-OOOOA (4) A-0° Ar 0 (6) (8)
A i 0 (10) OA Ar-OAT O (5) (7)) H2 OA A i 0
(9) A 0 GOk 19

16

Each of B to D represents a substituent that
exhibits reactivity upon irradiation with radiation
(radiation-sensitive Qroup), a group having reactivity to a
chromophore active to radiation or a substituent containing
these. In these substituents B to D, the C; to Cs aliphatic
group, the C¢ to Ce aromatic group, the organic group
containing these aliphatic and aromatic groups together and
the substituent having a hetercatom 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



5 which have reaétivity to the action of chromophore active

10

15

OAr A-O0OCAr  COA 2 GO H2 COA OA A-O
(14) OR (15) RO (16) OR RO OAr OR (17) In the
conmpounds of the above formulae (2) to (14), 5 any
substituent Ar can be suitably used so long as the 20
substituent Ar contains a radijgtion-sensitive group or
a group RR RO or ROCO having reactivity to the
action of a chronophore active to radiation (to be
desgrdhrfbd alt@m.. Specifically, Ar includes the
foll owi ng substituents and

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-

to radiation.

Ha H,
Ar—O0—C c— Ar—0

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.



position isonmers thereof. Substituents Ar nay be used
singly or may be used in conbination of two or nore
menbers thereof so |ong as an advantage of the

present inventionis not inpaired. ORR I 0 RO.-
ORR 1 OR ORO_ ~,C OORIOR I O 1 COR 1
O 1 C=o
Ar
|
O
| Ar’°@°ﬂr Arm@*o._
@) 3)
Ar
I
,c@m
-0 O—Ar @\HZO Ar
Ar Ar
| t
0 o}
Ar’o%o‘ﬁu Ar,o@@\oxm
©) @
Ar Ar
o

o o

o-x

o)
Ar—0 O—Ar m—o@og\o@o—m

(10) | A1)
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OR OR OR In the above fornulae (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
15 radi ati on-sensitive groups or groups having
reactivity to the action of agchronophore active to
radi ation. Specific exanples of R include hydrogen;
tertiary hydrocarbon groups 21 such as tert-butyl,
adamantyl, etc.; substituents in which—7RQ

constitutes a carbonic ester group sd !g LA -
but oxycar bonyl ; and substituents | | h/ RO
constitutes an acetal group suc
1-ethoxyethyl, 1 5 oxy
substituents 3
substituents R ma used
of at |east two nenbers of them¢g
advant age of the present inventi on

)

nmet hoxynet hyl ,

et-€., and

cH;ncluded as R The
in conbination

ong as an

{s i npai red. H2

mllmrQHm-ocom-%oe. - (- C=CH2
“CO'Pr CH3 -G 010 -C? Go % aco4 Ql r

- wherein each of R, R' and R'"'" is independently an

al i phati c hydrocarbon group having 1 to rbon
atons or an aromatic group, Pis 150012%(_@_)28.@&“
DO
Ar—0-C c—o O CHs

group having 4

(15) (16) (17

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

any substituent Ar can be suitably used so long as the
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10 and s is an an aromatic group having a val ence
having 6 to 20 carbon atons, Qis an organic to 30
carbon atons, r is an integer of 1 integer of 0 to

10. In the organic group represented by 20/ O Hz |1

Il r H2" OGGOQI \ s r toghhe numbers of carbon
atons of the aromatic group P and the organic group Q
are preferably 6 to 10 and 4 to 20, 22 respectively,
%%@S&l@%@n% ake cBhehehablyrdql 8t Poeb s {0 group or a
respectively. Specifically, the follow ng organic
growps Rar ®&0-i pel Bded- haOifg &G tBwy Hzo Ithe Gdtion of a
OCOO0 Il

chromopheore active to radiation (to be described later).
Specifically, Ar includes the following substituents and
position isomers thereof. Substituents Ar may be used
singly or may be used in combination of two or more members

thereof so long as an advantage of the present invention is

not impaired.

R

| R R R
OR Q | | |
RO OR 1 o o o
c=0 ]
RO Ca
OR OR OR OR
R R R R R

OR c=0 ¢=0
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



OCO'Bu 0O I In the conmpound 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 nmetal ions of Ca, Ba, etc.) is 10 ppm
or less, preferably 2 ppm or2gfess. When the content
of the basic inpurities is decreased to 10 ppm or

| ess, the photoresist base material 15 conprising the

ahaye G0 MRAURGUILS 1, eraiakably 1], mpeeyedshiPst s€RShtd Vid Ywhich
to radiation, and as a result, a fine processing

ﬁﬁrt6KﬁMﬁytm¢Eﬁo@rgpmpousanSthe photpr estktas tert-
can be fabricated. The conpound for use in

%@”08%@5@ : WnJrveﬁPFioﬁuP§t1§BeBF§f é?awyclil nR@n constitutes
R BERLE BLekoam WEBSLO U Lot o S e 1

laneter o

5 ?gﬂhZa@loG{fye@hylr)t ended pabt @ﬁﬁsﬁmﬂuéﬁtﬁrﬂﬁ&ﬁﬁ%é’l@w RL31so
or less, nore preferably 2 nmor |ess. The average

dirmi:exd@d as Bef i Pleel $wb bl tuaittenR erayofe tsed olingdiyngr in

ue sphere. In a structure obtained by carrying out
Hﬁ)éﬂas}:l(?& Phi 25t 1E6RSECEYPIRFHPEHS t Bk ™ 55 ¢k HEH ao? an

A, P61 bre b toan SROPH AN, D e

radi us of a space occupied by the structure is assuned
to be the true sphere. The conpound for use in the
present |nvent|on ¢an o Hy H,

H

—CiC-0-u  —Clo—C-0-Bu —C-C-0-C=cH, —cto-pr

H 0
—C—0~CHy 0 0

—eo —J
— '.... " — H2 ” H2

: C© oM A{edoloos)

10

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
15 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

m o L)

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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10 be synthesized by conbi ni ng known reacti ons. \Wen
the conpound contains inpurities, the inpurities can
be renoved, and the conpound can be purified by a
known way, as required. In the present invention, the
above conpound is 15 washed wgh an aci di ¢ aqueous
solution and treated with an ion-exchange resin to be
purified, whereby the content of the basic inpurities
carsleetdeelggsend @ dAdpRMaee besSerhBlyt Ni 60C8SEndAN to 3,
opti mum aci di ¢ aqueous sol ution and an ~optinmm
ITSEPeaHafde -resin can be selected as required 20
dependi ng, upon_t he anmount and kind of the basic

i npuriti g“épgcfﬂofw Terovél® drliRe kN @ rerniRe 9ESHPEUAE
tio, heddeated. In the present invention, preferably,
an acetic acid aqueous solution having a
concentration of 0.01 to 10 nol/liter is wused as an
aci di c aqueous sol ution, and a cation-exchange 25
resin is used as an,ion-exchange resin. For

partiicul arly prefeqab { he mé%hing
: L

car riéd — G QrBY | ¢ act-dCag

an acidic eous solution, followed=by treatnent
with a cation-exchange resin. 30 The thus-obtained
conpound is useful as a 24 photoresist base material,

particularly, as-a photoresist base naterial,for use
in ultrafine procﬁssi ng wwth extreme ultra-v ol _e
Y e

an el ectron beamcHwttg;s, the conpound fgP¥sel
present 5 ipveftion is in an anorphous
condi ti fns h4

general Fy; oogw : f:)
1
0—C—0-'Bu 0-¢-0

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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tenperature as described above, so that the use
thereof as a base material is preferred in view of
application properties of a photoresist conposition
and strength of a 10 photoresist film As described
above, further, the conpound fo@r use in the present

i nvention has a nol ecul e whose average dianeter is
smal-l er than the value of line-edge roughness that is

Ui, inorte (RIS (21 $hZeoapeci fically, a 15
size of 100 nmor | ess, parti cul arly a size of 50 nm

or Iess.Tld%envehagab@j/an@mﬁp@mdjéﬁm&ﬁd:oa%ea DPASQmeter of
naterial, therefore, the |ine-edge roughness can be
Jtrtg ZIQﬁnﬁﬂhqr@Ers Ipr@f stabtyule whtorinat by -

t hat
(@araey%“ﬁ L S, deiat3s EPESPE{:“QE{iﬁéSEE'@QEggiﬁ@I
bﬁ@ﬁﬁbdﬂbf”géﬁﬁa%dﬁrﬁk%ﬂy'Q%ﬁ% ﬁ%tﬁeﬁoﬁ Egﬁn % %ge

When such conpounds are used as a _ sPst?
MARAGH],, o hEamae heusedolungl Baged enceﬂal P&h 1 88r Ofaals
two or nore conpounds of them so | ong as an advant age
dRdie =f B shave oersimiiedn bys thet st npatued. i Fuashaned to
unds for¥Fd by conmbining a plurality of such
conpgln tWEvitrary substituent(s) may be used

singly, thérboﬁﬁHﬂﬂ&uﬁdfﬁﬁgg fﬂ”%h%rpggsen%hgﬁgggtﬁgp can

| ong as an advant age resent I nven

mmpwymﬁﬁesaQeﬁhBypb@hb&ﬁ&hgtkb@ﬁﬁ PBLEF1Ghs Of WiHRkR® the
present 25 invention can be used as one conponent for
§oﬂﬁ@ﬁ@ﬁe§9§¢al@@w&@mqﬂhﬁleSTh@heoam@&mutmasobahhbe removed,

E%S%%e Eg%gghhgncan be'purlfled by a known way, as
required.

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 regquired
depending upon the amount and kind of the basic impurities
to be removed or the kind of the compound to be treated. In
the present invention, preferably, an acetic acid agueous
solution having a concentration of 0.0l to 10 mol/liter is
used as an acidic agueous 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, foliowed by treatment with a cation-exchange

, 5

resin.

The thus-obtained compound is useful as a
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l'iquid conposition containing a solid content

containing a 5 photoresist base material conprising

t he above conmpound(s) and a solvent dissolving this

solid content. In the present invention, the

conposition is required to begyn a liquid state for

uni formy applying a photoresist to a substrate,

etc., on which ultrafine processing is to be applied. -

Hhothahase Maler mdhkceentai phPgiaulafdial i Q8- SePR 4 VEsi st

group, provided by the present invention, contains a
 adctfiore use dadudtireafjinangdrotesainexith textreme

its capability as a_photoresist by itself, so that it

iU tr& vigd§dciodl B ReEE65aRyLEBMadd an additive to the

solid 15 gontent. .However, when it is desirable to

enhance t éﬁi5&?f&?ﬁ%ﬁ%E¥FW€P¢§Pra§S§ &Ho?b?ggFgﬁeBF

whererd ikase s AR ghi 8hoepRbAkNsPY:E QP BYENGions of use

reactivity to a chronophore active to radiation is

esed, photoeesdytbbaaddedtaniapf i gahéyaBTy d-genesaii ng

agent (PAG or an oppicallg- 20 base-generati ng agent

tPBerrasd va ec RPoREpREAESIASDaVPAGIC kiowh Eompumdshereof as

represented _by.the _follow ng.structures and other

Bom3Gin S ARG Si RFFAPTTRALLYI THES ChrrPhiel fetern | y

peefherPAGsCRR Rephstectedsa 1hes eéw#'

depeﬁﬁingsupon tﬁe ki nd o? ?ﬁ@ﬁﬁégggéglﬁiFgrua‘%ﬁﬁﬁéOf @

phomoardisizéidfh.a desired fine pattern, and the

like. 26 Arl Are R R3 e | RI E+ RKAZSO RS03 O

RSO3 O As described above, further, the compound for use
in the present invention has a 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 fhat is a claracteristic 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 a 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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Ar - S02- SO2- RXA 03S XARS2-C-Z-R 11 N2 R SO RSG3 R
Rir-\j SO2RXA CH2-0SO2-RXA RXACSQ2 CGR 0 27 X C 'C
Y 02XAR OR Fii_H CCSORPF2 ,~S 21/ PF
R Il

oz
< 3

25

invention can be'uéed as one component for a photoresist
composition.

The composition of the present invention is a
liquid composition containing a solid content containing a
photoresist base material comprising the above compouhd(s)
and a solvent dissolving this solid content. In the present
invention, the composition is required to be in a ligquid '
state for uniformly applying a photoresist to a substrate,
etc., on which ultrafine processing is to be applied.

The base material containing a radiation-sensitive
group, provided by the present invention, contains a
chromophore active to radiation, and it can exhibit its
capability as a 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 containihg a group having reactivity to a
chromopﬁore 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.
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RA 2X0 PhS--(\ /)-SPh2 SbFG CH3 CH3 CH3 0 -~/ o-s wu
OH 0 XO As a PBG known conpounds represented by the
foll owi ng structures and ot her conpounds havi ng
simlar activities can be generally used. PBG can be
sel ected anong 5 these as regggred dependi ng upon the
kind of the base material, the formand size of a

~ desired fine pattern, and the like. Further, when PBG
i s used_asca, chromophore, thg jamunt t her eof canbe

il mpat e Wl o8 fecgim o e

base material, to pr event exBe8sive addition Pher 8of
whi ch makes the reactivity beyond control. 30 H3QA N-C
HO H2

O, OHQ, OO

CEaSOY

o
J’J\ 080,CHy
Br /\,/\ N N /\I/\ Br o O
1l
Br /g Br
o)\ N0 ~3

o= ooyt
: Q
‘\(/\ Br 0S0,CHs CF380;

Br

1
8
QO
0 CFSOY © &
° @ \ It
. cFasc® S N—0—S—CF;
i G 5]
S C
@ .
O CF3S0;
o
R X
#—(}F’%)—k“‘ e Sl
—_— — @ —
. \ /5T 7 s-ch: R
CF380,
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CNHR N2 2 GO GCNHR 11 N2 02N H3C2C 0 H3C' _N_
~CH3 H In the present invention, besides PAG and PBG
there can be added bases such as tetrabutyl amoni um5
hydr oxi de and salts thereof, an anti-striation agent,
a plasticizer, a speed pronoggr, a photosensitizing
agent, a sensitizing agent, an acid proliferation
agent, an etching durability enhancer, and the like
as required so long as an adwantage of the preseng,
ion is not i ired. 10 Eg conponent in Xhe
content may porent or &, M Xtjure

- of ponent s havi t he sane ferent funsitons,
or £ be a of pr &g QL@s@
Stfeppnent £. THEOSe on of t e idc ty and
th unt ratio onponents 65t he s&idd conFent
ca be adj uste required| endi ng upon hﬁd
fornmi size, etc., Of a desir i ne pattern.

General ly, an anount ratio, ett., sinmilar to thos® of
a conventi onal photoresist can be enpl oyed. The
solvent can be seUec{ed fromthose that are

|| CHs n

/L: /><;/f\ @
HsG™ PhS SPh,

//
e g \©\ | : 5ok
0 CH3

0=S=0
8
CH
G 3 o S cm
CH, A U
) ?Hz ©
0=8=0

_N~O
s—C”~
1 O
CHy G

As a PBG, known compounds represented by the
following structures and other compounds having similar

activities can be generally used. PBG 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. 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
the base material, to prevent excessive addition thereof

which makes the reactivity beyond control.
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20 generally used as a solvent for a photoresist.
Specifically, the solvent includes 2-nethoxyethyl
ether, glycols such as ethylene glycol nononethyl

et her ( 2- met hoxyet hanol ), propyl ene gl ycol nononet hyl
et her, 1-nethoxy-2-propanol 33pacetate, etc., lactic
esters such as ethyl lactate, nethyl |lactate, etc.,
propi onates such as nethyl propionate, ethyl

propi onate, ®Ec., cosqj ve esters sush as net hyl

cel | osol ve acelafe; piret-NER hydr o ong such as
toluene, 5 x¥l ene, Tetfc., ketones Qﬁﬁ+ﬂHR et hyl
ket one, cycl ohexanoneNo2- hept anones—®tc., ahd the

li ke. The solvent can be selected anong these

sol vents as required depending upon the solubility,
filmformability, etc., of the base mategial in the
solvent. 10 The ratio of the solid contin t he
conposition is gepegral | y adj usted tgy & 40 % by

wei ght based on e ng otal weight of Ungggétion.
However, this @- -@-7 adj ust'éd ? yar red
dependi ng upon \the k?ndof the base ot erllal . 15 The
conposition of the present inventions¥s @nife&knly
applied to a substrate such as silicon wafer, or any
processi bl e coating |ayer fornmed on a silicon wafer by
a method such as spin coating, dip coating or

pai nti ng.In Afteepradsempiniveation, pesédak| yAGt ARd PBRG,
agg{ied conposition 20 is dried until a photoresist

togEeEnGaPaper 288ReEsPRESHeSACh naf - 58 FeXp ey } amreen i vnor

t.0_80. t 60C, .f i ng, th | t.
SRR e B0 LOCRE0C £ oy e N e sl et
geaendcidelnon Lheeki Plonstér, SMpidloddtSitizing 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
compohent or a mixture of components having the same or
different functions, oi 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 éther, glycols such as
ethylene glycol monomethyl ether(2-methoxyethanol),

propylene glycol monomethyl ether, l-methoxy-2-propanol
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material. 25 Then, the substrate whose phot oresi st
coating |layer has been non-sticking is irradiated
with radiation with a photonask. After the exposure,
the photoresist coating |ayer is baked to give or
enhance a solubility differengg between the exposed
regi on and non-exposed regi on of the 30 photoresi st
coating layer. The resultant substrate is 32 devel oped

wicklt aaR, akkal.i, develiepests8ekULLOR, arethfl | 148 atd Omethyl
formng a relief inmage. By the above procedures, a
pastessed etkct. r aprreipastesnsiishf @s neetlopl thwopionate, ethyl
substrate. When ultrafine_ processing with extrene
BEOPZOVREFet €15 - or CeALaPRAVE 0RS BREM TUCk @9 ireat otk

.t [ ot Lst base material of the
L1508, 0800, AL BTA e RSP B0 Pkl %, woruene,
Rytbaen with, aretsakbat sdchi 48 HAVAPD edhP Z}feég et 00 nm
or finer, particularly, 50 nmor finer, a I ne/ space
cycSphekahbhbe, a2hbkptartoe, ean. peaddrired Mk 1@hbi gblvent

sensitivity, a high contrast and a | ow |line-edge '
F8ighRe§sloThedpABPBEeshese badky et ®ra sl reml nark depending

osi.tiQn hereof of.th resent. invention ar
SRERORRS' BRaubr iR Ehrhchr il e St fmitee base
fhbekdibmck yding ssn,sppductor 15 devices, the field
of optics, and the |ike, whereby sem conductor devices
such as Ub8l reanocbefr eher kabliy conpenvetnithe composition
performances. Exanples 20 The(?resent i nvention wl|
be gpBerailidl p9Ieshbrdi bedl viie MG & dnemsdahd beagdl e the

ES&SE”&&&Sﬂt g?iéﬁetgghposition. However, this ratio can be
adjusted as required depending upon the kind of the base
material. | |

The composition of the present invention is
uniformly applied toi; substrate such as silicon wafer, or
any processible coating layer formed on a silicon wafer by
a method such as spin coating, dip cocating 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 islbaked 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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present invention shall not be limted to the

follow ng Exanples. Average di aneters of base

materials were determ ned according to the foregoing
nmet hod. 25 Exanple 1 [Photoresist base material] A

t hree- necked flask (volune 5082m ) equi pped with a
droppi ng funnel, a Dinroth condenser tube and a 30

t hernonet er, which had been fully dried and fl ushed
wietvie 18P enli mmgeangas}cawasdheeh@pézﬁaéd:yu’ci‘xat,geﬁ: WHe like,
resorC| nol % 300 nmmol ) and acet al dehyde (17 m,

for ﬁ';ﬁ?é'm)lnanéelre apfr é@@ﬁegaﬁmmﬁtbovaan@r@ﬁ@dpras, a

i gh f I th I 300
PR s R s R Phe, BrhEEEE "t hPbied o TR Tt
sol uti on.yrEY s1EtEhanel p§eh@gg9ﬂgm§ﬁr hgg&f—‘@lmé %f@&l&oiet

an oil bath with stirring. Then
eazneentiatedohydeanhi or taracéd owas wiitdpwisimadgdrd
gradually fromthe dropping funnel, followed by
@b‘ﬁ‘FPﬁQé%tsPﬁﬁ?l Tﬁgteah@igroge@te direﬁaf@lff dmverigwrs and the

After ¢Q on of the 10 reactJ n, the reac

RPhERsE2RBE “LhPERRA ( © RELIETD Fhidh ewel%ﬁ#r dling paving
h ogke N,AaN,i.C T

tg I%g\%gdgtkoggpamg : J‘?llki)(ﬁourpmh@l<1£ orm %drnr?é{ngjcrad tHher, a
Winegspaude ( cygstaf 1And & thoes, r@tc@.V,er@dz e formed with
filtering. This crude crystal was washed with pure

Wagkr seBsitbviny) 2whieh eontrast ytdld ilced Mfinemeslge
mxtHre of ethanol with water to purify it, and the
fRHS"B6PEr ned crystal was dried under reduced

pressurerha gh&%ogéghét[6Lﬁerﬁ$95?i9fr§ﬁﬁa{Hﬁ”éghﬁggitlon

above fornmula (15) 1n wh
thereof of the present invention 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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R's were hydrogen atoms (16 g, yield 40.2 % . This
product 20 was used as a photoresist base naterial.
The structure of this base material was determ ned on
the basis of NVR neasurenent, |R nmeasurenent, _
el enental analysis, and the B88ke. This base material
had an average dianeter of 0.88 nm and was in an
anor phous state at roomtenperature. 25 Exanpl e 2
PRicogessigets, base metraetabhlAycahatyéd cw i Wds®fcinol (33
pyri_di ni um_p-tol uene sulfonate was added to a tol uene
&ol F00AMEA0 APy 3getahtghring (i henl, 30? mmol)k)llnqlerd
lLix-[4]-resaorcinarene (2.0 , 3.8 mMmo 34 obt ai ne
gt 55 2haER5s Gy arERs e SOIER e TR )

m %t ' a .
e et EALER R bhaRer 20l il e P R sngeinto
wot pregaethyl methenolasdlani éx! r acti svas twasked switRidn was
sodi um 5 hydrogen carbonat e aqueous solution, and the
bekvedt twad 5°@i bn i 41 evfl offatimoerthr educed ngr.esSheR, t DS ml of

iLve a,.crud r.odu in the formof a white
SoYEeRrEalEd ket lers ottt b Rt Gyl gradually
%kbh?fh@gdrﬁﬁﬁhﬁ?_fﬁﬁHePPrfbffgﬁngQg<&%§Hﬁ¥5ﬂgIé@?%ring
for its puritfcation, to give a cali-
[Alereperei Aar s dayd Latog shavh et heoaboye: £ 1l @he
(15) . in which all of Rs were 1l-tetrahydropyranyls ~—
taaodign, Hhel vedrtipn mhitupe othxta Masiassetd avcd to room

hotoreﬁist basg material. The structure of this base

t

PRrrarthas et Eha neer i the Badice srtAVR The reaction
AERSHFETERL , o1 BowBaSHs eElq ].Joqi %Lgl atﬁaltoa%%ll:%&a%’

and the |Ii1ke. This base nateria
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-ocbtained
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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average dianeter of 1.16 nmand was in an anorphous
state at roomtenperature. Exanple 3 20 [ Photoresi st
base material] Exanple 2 was repeated except that the
amount of 1, 2-di hydropyran was changed to 0.16 g (1.9
mmol ). As a result, there wa84obtained a
calix-[4]-resorcinarene derivative having the above
formula (15) in which 50 %of 25 R's were

bittetimalhly dmo Exaapyles 1anad5Q, 2%6-ai hyheoRysane(@.32 g, 3.8
hydrogen atonms (2.74 g, yleld 82 0). This product was

Fged ) ragng phet ovesiuse basestreedadt Gﬁbiﬁﬁrdﬂlugauabs.

i s .base i al deternmi ped.on the basis of NWR
b aedIEn, B Rhen ks dtR A RE pet o Sk ahaysractian vien
Eﬁ%th@ﬁeetﬁgks QﬂaeaﬁerEESEtahaQag ?ﬁe@vﬁ oqlum
di aneter -of 1.04 nmand was in an 3 annrp ous S
atydrogent eapepabteeaqgbxapl eofut Phef 051881 Se bASBrent was
material] 5 A two-necked flask (volume 100 m)
ggsitpgégdnwefl sndprnretncednpeaseure ube @itk & crude

th t, whi.ch had bee fully dried and fl ushed
Wt%ﬁﬁ??rf%gésheg'ﬁmmﬁ ﬂewﬁéf?daafw%%wed Thier Frude

Pyt thasssacel ety (2,578 Y o B0 vor

and 18cekwenibifld2909, 1ﬂSO§uﬂﬂf&&atiﬁﬁitﬂﬁaglve a calix-
at nosphere in the flask was repl aced with' nitrogen.

THénresggcihapenacdevhea bige duriethy otlpr ejare aformula (15)

butyl brompacetate (1.95 g,
SoluglIo <2 ;Edgﬁ Rg§3&¢ﬁg y—tetra ydropyraé&ls (éloz )

yield 87 %). This product was used as a photoresist base
material. The structure of this base material was
determined on the baéis 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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a nitrogen atnosphere, the mxture was ref|uxed under
heat 15 in an oil bath at 75C for 24 hours with
stirring. After conpletion of the reaction, the
reaction solution was allowed to cool to room _
tenperature, ice water was pogsed into the reaction
solution, and the m xture was stirred for 1 hour to
obtain a white precipitate. This precipitate was 20
reeconvsiest tdtd tar imemidngeradywader reduced
pressure to give a crude product of a
calix-[4]-resorcinarene derivative having the above
onrmJIa( 5) in which 25 %of R s were

teﬁ%QQﬁﬁy oxycar bonyl methyls and 75 %t hereof were

hydr ogen eggio (s 23 Gadd SlSLel By For removing

pot assi um 25 carbonat e contain a trace anount,

then, it Awsvodissoldeddsk acetlene (180 mh), ehli®pped with a
m xture was poured into an acetic acid aqueous
JBIMRGtn qendesiselr tebe 300 Al Fheomogéver a wihitle had been

' db filteri and
T b el EluShede b ke Rt hrgen tons ,ém%b%‘%zmeucany
- - if i . [ ficathon yie 9.
g%k¥%$%!g@?@?%F&%gg[8iegéggrggﬁégéﬁ%atéf@%.g’T%€§Imﬁ§l)

sbtadhneide iof Exthpsebaseppabesiah vaspsietes ninesh Q;ﬂ the
basis of TGA (weight of tert-butyl oxycarbonyl nethyl
deddcieaded Sacawad-6170C 2 SIVRL nedisurneientand Rhe

FLCRYREFEr: in FBO Ahoaboraneier e o L S5aan andhen,
LR R R g e L
arrarbufy10brdmbacgthval entos Wi ahd SISl Phdded, and in
al i phati c hydroxyl groups) was gradually

a nitrogen atmosphere, 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 ¢, 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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added to a tetrahydrofuran solution containing 1

equi val ent weight of 1,3,5-trihydroxyadamant ane,

then, 3.5 equivalent weights (based on aliphatic

hydr oxyl groups) of 4 15 bronophenyl acetate was

added, and the m xture was st86red for 5 hours while

it was refluxed under heat. After the reaction

m xture was cool ed, diluted hydrochloric acid was
gihddualryy taddedst asprepar @ hasachgi€r 4lie0Thes @ttiic®hire of
and the solutigon_was again stirred for 1 hour while

P 1RaSa%6 Fefrited HAdercherERingfeon hidse dmsinef TGA

ta vered . .
PEEERE! B S o ESRLER LB AL U hharoqigeea azouna
b c rrva e ,
Ezglgg ?ﬁgQa %%%pgirnuih:?grﬂ%%ﬂﬁﬁ%%ﬁ%él%ﬁe enkszanaly51s,
wede thehydkexy phteny g saandh tdtiis lphedueh Wasrdgeddasmater of
25 photoresist base material. This base material had
n28dvBRageddrafei Br anf amo BN oS otk st rreom dreopshadsire
state at roomtenperature. Exanple 6 30 [ Photoresi st

‘base material] 37 To a tetrahydrofuran sol ution of

txampdkhydr oxyadanant ane was gradually added a mixture
of an equinolar anount of sodium hydride with an

equi nol ar[ Pantortsiet Babeomapbeiyl] acetate, and the
resultln% m xture was 5 stirred under reflux under

heat for ~9dasEr §ydaider hahéng raacamhom i of U3 &6 wagrivalent

I t | t ant
P Qe  BPafd o bl Syl iehert 5% wasmeazacuaity
40P o2 VELEF o QB P i IS OO AL 836160 o

1, 3- di hydr oxyaddamant ane, ac etoxypheny
welght of 1,3,5-trihydroxyadamantane, then, 3.5 equivalent
weights (based 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
photorésist 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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10 hydr oxyadamant ane and

1, 3-di (4' - acet oxyphenyl oxy) adamantine at a ratio of

1:2:1. The above m xture was purified to give

1- (4" - acet oxyphenyl oxy) - 3- hydr oxyadamant ane. To a

tetrahydrofuran solution thergpf was gradually added 1

equi val ent wei ght (based on aliphatic hydroxyl groups)

of 15 sodium hydride, then, 1/3 equival ent wei ght

(based oITo & ittatdais drvdreeyl sgnowpsh efF 1, 3-

1,3,5-tri bronobenzene was added, and the m xture was

siihydeexyadaepansfangxwagderadeal 1y f addsd oumisst vife erf an

t he.reaction m xture s cool ed, . diluted hydrochloric

SO AR g PRAHET § T aGHAH P PETELAF Vi ) di e lar amount
ugQ , en e u - S

R S i i et S

sesirtdntundpireekpliat endes KeLOVESE®E o fid t enirnarande

purified by re- precipitation and washing with pure

WEEEE IoRoMpKEHEEeWan Cadhatint Rwes Heatigiy wawm aglsteade the

for a (11) in ich all of 25 Ar's were ,

ieRJarant prbroiellaRg Far o orGtRia ik Aide g and washed
101,0 LS e Lal. . Thi ter al n

P aBa g aerer COT I B AR et R G o 13-

giiBy@roftatenaht eAPLr Bl (4 o 3 SRR/ 16:38 -3-

[ Phot oresi st base material] Exanple 4 was repeated

bydepryafananhenanaunt 1 03-di 84 ‘craowrtd ywise nglanye ddamant ine

BFofobebi A1 B ko2 hangda G976 G078 bl parhgied to give
b e BPoaue SR I EE S kAR, anly T
astaafydibEetamr osllet ionft e € i XrdAlgr@8RNaNaLeRs 1
equivalent weight (bésed 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 heét 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



10

15

20

25

30

After conpletion of the reaction, the solvent 25 was

derivative having the above formula (15) in which 60 %
of R s were tert-butyl oxycarbonyl nethyls and 40 %

t hereof were 10 hydrogen atons. This product was used

as a base material. The structure of this base

material was determ ned on th&8 basis of TGA (wei ght

of tert-butyl oxycarbonyl nethyl dissociated around
170C), NMR neasurenent, |R neasurenent, el enenta

anal ysi s, [ Bt ddes ilsitkbasEhimatbaselimt erial had an 15
average dianeter of 1.11 nmand was in an anorphous
state aﬁbﬁﬁﬁﬂﬁténﬂ@ﬁaﬁ@@@atEﬁaﬁﬁpépg Fhﬂ%téh%s@@@unt of

I f d b
ARSErbrncs Bop, EBaNaRTES 00 & (4l VPR C b che

(aﬁloﬂl%tgonQeWDbht?mdbrsﬁééé&m %@%rﬁ‘ge{ &3 D £320

nmol ) in acetone ( was stirred at Toom
mmmMauﬂfammmmmtmmamammﬂmmmmﬁdnwquMmhd73°L

Q

@iSs@i FragdeoProdiatr fBduded ¥ el it ignetiahyd 83 %),
extractiog wi,t h _eth E Aﬁ extr ctmggf washed with a

P RaBRT 144G8088°987 bt | Bh, T t & hed M g rene
sabykatedeSAdL UMYy Sh kb e AAMERAS, SOl 4t 'Jgfl’wl‘g.rdhe%o % of
over anhydrous magnesium sulfate and filtered. The
BOkvertrewasrd+bttil edyod fhomglate 30, redivbd (Priesiighecf were

followed by purification by silica gel 39 colum
Bﬁﬁéﬁﬁ?@gﬁﬁ@ﬁ? (Hf‘é%aﬁwé;'létdmt ¥eet asey agng kapermaterial.

tox car ybenzyl _al cohol S
g@ﬁtﬁ 5t Hr ghjgs DReF 2 T)? T‘f?e%deeg:yerﬁ%de on the
59%9;5 ae 2.&%2 ghﬁgthi ;%f r@éﬂ%ﬁwl%}@éa%%ﬁm&h%
élb@bblﬁdé@xﬁﬁéu@@nYV@XMQGWMW m@b%@h@heﬁl 518, mBab9rement,
elemental analysis, énd 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 materiall]

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 complétion of the reaction, the solvent
was distilled off under reduced pressure, followed by
extraction with ether. An extract was washed with a 1M-NaOH
agueous 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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mol ) in a toluene/tetrahydrofuran (THF) (30 m /20 m)
was stirred at OC under nitrogen atnosphere for 10
mnutes. Then, 1,1 -azobis(N, N-di nmethyl f or mam de)
(1.49 g, 8.7 mmol) and tri-n-butyl phosphine (1.76 g,
8.7 mmol) were added, 10 and B8pe m xture was stirred
at O0C under nitrogen atnosphere for 30 mnutes. After
conpl etion of the reaction, an intended white crude

afosingl oM rfzaorGpiid (WesahegevByedacbyatée) | eahdd-tert -
This crude crystal was washed with pure water (100
Myt epicesbanydipx vbengmls edichgédvwas opharebxt syet iesized

sal yti on of. et ol with water for purification d ..

d&i gdé %né’érearcggﬁcéd 'prgg?ﬁw e BLEfi WS Solution of ‘Calix-

Crayl 11 X~ =1 i-name depi yat | avi Ngs
f[glr]nﬁegfg(rfgl)%%%%%&ﬁgﬁqgl lg, OP .‘é% fsrﬁﬁ%regbgglﬁ&? ﬁpoé.’fample 1
4rl(d er-tehtt-oatearkenybayy bheperks1 (4168ng1 vied dy, 9. 69

0). This product was used as a base material. The 20

Fmadot dme softotlivienclfise rahvdrpflirans (B br /3 hadl 620 tihe) was
basis of NVR neasurenent, |R neasurement, el enental

&raysids atafldC PRESF| RECTIYRE HaesHhats iTar Addmaautes.

ag iral 2 1 LNy a rph
R St N ot LR BRI D) PTG o)
hase trt-e-bakly 1 Epasebai8eWas . 16pgat 807 exeept ddad ddieed,
anmount of 4- tert-butoxycarbonyl oxybenzyl al cohol was
changde tmox@ure gas(2t23redod), Otthermiunti tafogen atmosphere

1 - zobisgN,N 30_di net hyl f or mam de) was changed to
80 33 3 ngtRgol AL 4PENR T ¥ e Anddin tepction, an

S W BIOSPIL S S S0 RECe L e B8 P Bcoveres
4] frieserenqar enei slesiydd | ey Ml RGid hastkaveikar puka water
(%%O 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 materiall

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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in which 25 % of Rs were

4- (tert-but oxycarbonyl oxy)benzyls 5 and 75 %t her eof

wer e hydrogen atons (0.65 g, yield 85 %. This

product was used as a base material. The structure of

this base material was determtmed on the basis of NWR

nmeasurenent, | R neasurenent, elenental analysis, and

the like. This base material had an average di aneter

thhaJ: @ber amol@tand was-hRbatyAnphespusnstdde @ang@ainto
nperature Conpar ati ve Exanple 1 [Photoresist base

@atSé’r Jal(E-R eoerercil$ |18 wailtabltdgns w«aﬁdp@tyﬂgwldeﬁecallx-
supplie ri ¢ch, wei ght aver | ecu
1 RS Hag ety ek b ar MR Vi K S At i1 a,6(15)
hot.er esi.s S L
%@eéﬁlﬁiﬁa@%ﬁ 0B8R bohebB)E- TBLEE BhcotPatbddy FollBienzyLs
bedpgsatutierebfhadranhgdesggr atbaset®re®ig 2. 3% Ings ).

20 Exanple 10 [Photoresist conposition] A solid
@@nﬁeﬁﬂfoéﬁﬁtaWﬁﬁngSQGOapa@t@aﬁﬁ' ek g a bf Tﬁll@esma@@ture of

t, d Ex t
l%f% seTSERReAY ?J?adé‘%Fame# & odaty Bt wh
aRahe @PA@% ﬁ@gsﬁ %m@ﬁft Mﬁﬁﬁgﬁ al sis, and the

tetraguty annnnlun1 oxI de actate (bas We's

dii$s0l veldi s rb@é@}ﬁa&@eitﬂ thad SOl wWhiagsuehambakrt BE 1.06 nm
anount ratio thereof as a solid content was 5 % by

woidghes tto pnepapeprhophosbabsiat Boomoienpaorature.

(phot oresi st conposition) . The photoresist 41

sol ution was spin-coated on a silicon wafer, and the

Egﬁﬁérative Example 1

[Photoresist base material]

A commerciaily available polyhydroxystyrene
(supplied by Aldrich, weight average molecular weight
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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formed coating was dried under heat under reduced
pressure to forma coating filmhaving a thickness of
110 nm Then, the substrate having this coating film

was irradiated with 5 extrene ultra-violet

(wavel ength 13.5 nn) through 41 photomask for a

patterning test with an extrene ultra- violet exposure
apparatus. Then, the coating fil mwas baked at 110C
aodutueatedswsphnaceaﬁédhbme&rs&nﬁqdnnwuﬁnnunand the thus-
hydr oxi de aqueous sol ution to devel op an i nmaged resi st
f@rmﬁﬁepoanéna resufirieg hapdeneheahotndunee d pressure

| / h 1/ 2
58, ERETh o RooPRABtRME BakTed EtBRET s e iy i “Then,
exeekheat rpatt gEHiRE WHiShcodthen I@ﬂne%ﬁs rﬂi%!mea%%d with

was substantially zéero. 15 Exanples 11 -

ERhetoeesilstacoipdstt  vaye Exampt € L6 was) ﬁﬂpﬁmughja
except that the base material was replaced with
PRPEQUAZK- Fe5of cPARERFRING ke atiiids am epeEpsg mltra-
1t
xagﬂéht BnEon8rF BPPote B opdretet b Cecarpray & dhdvge baked

% L Saﬁg’ E@Q Wlt%ﬁ aOr%%uhtte%QgFﬁ iﬁﬁﬁoﬁgﬁm
oun any patiern collapse, etc g Space
hgdirogideladupbtishsoidt howft bUawslicp any inwarl eecsdrd
there were obtai ned excellent patterns of which the
LpHeredds 26 Fesuftinedhaiss Weges nait ifabng asyopattern

ERANAPEo 105k 1 Dpehi b TAGHHT HAaing Badeiagh width of
BBt Bhi ahn¥asnhe £R! REE oMt d Th RPIMMAI QMW 838 t&hn?2 ¢ which

the line-edge roughness was substantially zero.

Examples 11 - 18
' [Phétoresist 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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Conparative Exanple 1. As a result, there were not

found any pattern collapse, etc., in a linel/space
having a 1/2 pitch width of 50 nm However, |ine-edge
roughness neasur enment showed an average of 4 nm and
there was not 5 obtained a pagtern that could be said
to be excellent. Exanple 19 [Photoresist conposition]

A solid content containing 100 parts by weight of 10
U@@ﬂﬁ&&&i}%&t exiaablpr eparesd a4 nedsam enbre2@efar hstb¥ound
weight o

@BypPapresnl CoryboRPr MER6- bHLR hi ophed 2pate dene)np-a 1/2

nmet hyl phenyl acetanitrile (PAG and 0.2 part by weight

58 e bRt DEaroRam B 6 0o IECIedoe (RSP SR
%e%%ﬂ&%ﬁgnt'@hghgﬁlaha5535§%é38 y?U&%,%ﬂ%? Eﬁgg%;4§%3not
amount ratio 15 thereof as a solid content was o by

weitghhedt @ paeRare 8haphebol&shstsshl uid e excellent.
(phot oresi st conposition) . The photoresist solution
was spin-coated on a silicon wafer, and the
thus-forned coating was dried under heat under
E&diPed prPessure to forma coating fil mhaving a

thicknessyﬁgﬁ%%e%%%tngbpﬁgggtigng substrate having

thi s coat I'm was adiated with extrene

ul tra-vi gl elol(eveingralh cb3+hifhg 1D0OYgH & PROLOT@SK of
for a patterning test with an extrene ultra-violet
tkpobase mpparaelsprFpensdt e Bommple ¥, 130 wesrtsbhdkedreight

at. 110C and. treated with a 0.25 N tetrabutyl amoni um
9% | apssepaéSaigaaméowm?%ﬁ%tw%b-?arrylilr?&@@d -2-

' | f .
ESPha Rt B Ehostin sy [ond LI 0L ERMIL AR, of
petehpwt gl BmAbni bR RRireRddd heferyas iiinedsARlissolved

excel l ent pattern of- which the |ine-edge roughness
waseshpdt dactatey(gelvent) 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 coéting 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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30 43 Exanples 20 - 25 [Photoresist conposition]
Exanpl e 19 was repeated except that the base materi al
was replaced with calix-[4]-resorcinarene 5
derivatives prepared in Exanples 2 to 4 and 7 to 9. As
a result, there were not fowpl any pattern coll apse,
etc., in a line/space having a 1/2 pitch width of 50
nmin any Exanple, and there were obtai ned excell ent
pakipnas 2b -whsch the |ine-edge roughness was
substantially zero. 10 Exanpl e 26 [ Photoresi st
conposi t i[#hptExresplse tompasirépedt ed except that a
pattern was drawn directly on a substr€$e h VI

coating EFPAPWE K alf 285 TEPERFFONSHeEt i Hrdli se

@ggg%gé#s%§§m@%§gg éfﬁ?%ﬁf%??%% throuéﬁﬁgﬁ%&eggESTEC

- Bhet 9HBsSkesAsrépsesdl in thans sere oty fnd e, as a

pattern coll apse, etc., in a line/space having a 1/2
peschtwndhhrefW6ﬁenm¢taﬁ@um¢mﬁmy\Mﬁiﬁﬁﬂﬂmqmiiam$e, etc., in
excel l ent 20 pattern of mhlch the |ine- ed e roughness

fad 1BEHSPAREI RRY Y19 z2r b/ 2 B e Bh OB32Y Pbtidr #8iYst

EQIRRSLLi onk 28 Bxaymle 35 e Sheal Al R GRS of

asé “nateri was~ r
GRLEX- EdE- L@ﬁ@iﬁ@d@@r@é@gm@@és wg R sH2RaAd y Rero.
Exanples 2 to 4 and 9. As
Example 26

[Photoresist composition]l

Example 19 was repeated except that a pattern was
drawn directly on a éubstrate having a coating film with an
electron beam irradiation apparatus (CABLS000 {(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

Zero.

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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result, there were not found any pattern coll apse,
etc., in a line/space having a 1/2 pitch width of 50
nm and there 30 was obtai ned an excellent pattern of
whi ch the Iine-edge 44 roughness was substantially
zero. Exanple 33 [Photoresisg4base material] 5
Di-tert-butyl carbonate (5.45 g, 25 nmmol) was added
to a suspension of 4-hydroxybenzyl alcohol (3.1 g, 25
ARighneanrd waet 3upstaneanbopaters3. 45 g, 25 mol) in
acetone (100 mnml) at roomtenperature, and the m xture
was stirred for 24 hours. After conpletion of the
reaction, the acetone was 10 distilled off under '
00§ ﬁﬁessure and extraction with ether was

carried o egﬂg&h% s%XhF%%E g@ washed with a 1 M
0

sodi um hy rOXI e agueous sol ution d a saturated

sodi um cljoricde -ait8AUETasBbubican, (5t BgNg, anhyEhOUS was added
magnesi um sul fate was added, and water was renoved by

ftiol esiusgensienl sty dshydeowpisenoyt enteahiad (hderg, 25 mmol)

re%gced pressure and purlfled by silica gel colum
éR ﬁﬁF@ﬁFéHﬂycaﬁEQP@Bﬁ 43-45 I25 mmol) in acetone (100
b b
Gy N SBERADKLRKY) Deng @ ANl bl s e o 2

RbLFRYENAFE&HF I €fthp 1 dthitort Afale rRMWl-tGbn52tde BcétBHB! Vas
of the thus 20 obtai ned

dl@teﬂﬂeuubéiyuadbonyéduq@b@m@msumexﬂaﬂdzﬁxiraction-with
1-tris(4-hydroxyphen )ethane (0.61 % nmol
\%P@f HéFnﬁFFEéPFIyOE ar g&s Eder eFtyens rse wephgdgwith a

T (R0 M) ny B8ROV GG LT 6L IO A e Tt e

was stirrred es to re areamx
g6k 10BN 160t Qet BSeHuXt é’éﬁl@i’:‘o@‘)'&{érpn afe@ﬁ@mw @@ gnesium

N, N N, N -tetranethylazodlcarboxanlde

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
l,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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(1.5 g, 87 mmol) and tri-n-butyl phosphine (1.8 g,

8.7 mol), and the m xture was stirred in-a nitrogen

at nrosphere at OC for 30 minutes. After the reaction

m xture was cool ed, pure water was added, extraction
wth diethyl ether 30 was car4fed out, and di et hyl

ether was distilled off under 45 reduced pressure, to
give a precipitate. This precipitate was purified by
redpeedl prkakies, and wasbi Agpredippidie: . Wahek, precipYeate

1,1, 1-tris[4-(4" -(tert-

Wasorycaibedybuxy§benegipkyybhemnydrndivesieind veidy pure
ield 5. 87 %9. This, produ sed as a phot oresi st
ﬁéggrnaFSrgé%? IThe1§FFh§f%Tg?§Tkﬁ?ﬁ§§'base mat eri a
] ' r t, |

T CaE R Lo 2l oy PORL ol ML R PR o e e
base)natenial phedhan wvenagel 8 ampihetdfesis@Sbakcandterial.
was i n an anor phous state at room 10 tenperature.
Ekanprteugiiufphof otless shapaseapentierl atds Behgpyine r38! was the

&gpeate? except that the 4_15 hydroxybenzyl al cohq
STRepfalll frerusomeRt nylh SARIA ol CHRIEEES g

%???P?%%féfﬁg(ghégfggéitgﬁﬁgﬁbg%% %B&%EEEQ had an average

gubryyear benyl oxynbesnzy | wxy) phedy | diharas 3t3t@ at room
yield 90 %9. This product was used as a photoresi st

bampenatevreal. 20 The structure of this base materi al
was determ ned on the basis of NVR neasurenent, IR
nmeasurenent, elenental analysis, and the like. This

EggﬁPﬂgtgﬁial had an average dianmeter of 1.17 rim and
- Was

n an anor phous state at room
{Photoresist base material]

Example 33 ﬁas 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)phenyllethane (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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- &pY

tenperature. 25 Exanple 35 [Photoresist conposition] A

solid content containing 100 parts by weight of the

triaryl ethane conpound synthesized in Exanple 33 as a

30 base material, 2 parts by weight of di(t 46

but yl phenyl )i odoni um o-trifl uggonet hyl sul fonate (PAG

and 0.2 part by weight of. tetrabutyl ammoni um

hydroxi de lactate (base) was dissolved in ethyl

actaitehy0l) veabhiancb-that 1l ubhenatynt sti bt dra tdhe(Eaf) and

was 5 % by weight, to prepare a 5 photoresist solution

Opkorarés oyt weaapdsPLi bafrahety pagnon Ban shydudideonlactate
S Spi n-coated on silicon fer, and fhe

RSl oMABAOLAPINGE AR BFNBY Hide: thebio iy such that

u e - oAatd f Vi
P R o e R e T het dop ot e T e

phatiohe sfiiskmswast10ni (pROt at&ei ¥ tdoxds & on) .  The
ultra-violet (wavelength 13.5 nn) through a phot omask
Pbotarpatissr abhgtiest wakt fip Bm-exatredreon W tgiak-Mdal etafer,

exposure paratus. Then, the coatjng filmwas baked
EHE SRUSTFEATEH GPEhing 3% AFYeH iRy IRGRFo MndaT

DL BNBR0UERUS DL 08 LGRS T ERES, 8 s

p&E te0NnmCOol T1adse, 18 Gubsdierted haviglSpaAce BaukABgafilm was
1/2 pitch width of 50 nmwas created, and there was

ebtradisticdnwekbebkbneme pat texrvioflathi ofetdlerndtie-lédge nm)
Eﬁ%gﬁggsg gﬁgtg%ggiagéiaélg;tgggéﬁnéx%est with an extreme
uitrauviolet exposure apparatus. Then, the coating film was
baked at 110°C and treated with a 0.25 N tetrabutylammonium
hydroxide aqueous soiution to develop an 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 36

[Photoxresist 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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Exanpl e 36 [ Phot oresi st conposition) Exanple 35 was
repeated except that the triarylethane conpound
synt hesi zed in Exanple 33 and used 25 in the

phot oresi st solution was replaced with the
triaryl et hane conpound synthegized in Exanple 34 for
use in a photoresist solution. As a result, there
were not found any pattern collapse, etc., when a

kpetspace1haviggoa 1/2 pitch width of 50 nm was
created, and there was obtai ned an 30 excel |l ent

pattern of which the |ine-edge roughness was 47
substantially zero. Exanple 37 [Photoresist
ESAPBERt Pén] 5 A substrate having a sinilar coating

filmwas %%%§%E23%L?§h@§g%%£%ﬁLylethane compound

synthesige [ sane manner as in

Exanpl e 35suktRat@IatdinkOat Bifi BaPSEsad Endafi NG e
coating film a pattern was drawn directly thereon

prébatbé fbowetled ectiany betdmrld dampadinat isgmthpsdrzaduin
wi thout irradiation through any photomask. Then, the

Eupaptat 3nali BiyS t Fete JBREIRY 13 e RESmRISs B2t elidly regard
b5 PRI TPILE A0 SSRGS O £idn 15 808w

I rage |

HoHRd ADYepell ef e £8bh APSEL E1L abdtReR 13 LS/ BRagE 15
having a 1/2 pitch width of 50 nmwas created, and

i heaéiawasn odped reeiduanw exoaltl entrgpHtattaon dhrolighh athge

| i ne-edge roughness was substantially zero. Exanple
Bgotomask. 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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fREPE dR¥ RBETADN oBehl ¥R a Peit terid th

20 [ Phot oresi st conposition] Exanple 37 was repeated

‘except that the triarylethane conpound synthesized in

Exanpl e 33 and used in the photoresist solution was
replaced with the triarylethane conpound synthesi zed
in Exanple 34 for use in 25 t4@® photoresist solution.
As a result, there were not found any pattern
col | apse, etc., when a |line/space having a 1/2 pitch

Woshbh rat 198 Eghmg§ecgeated and there was obtained an

excel l ent pattern of which the Iine-edge roughness was
subst ant i [@hofozesdst3¢ohBo€odmpandt i ve Exanpl e 3

[ Phot oresi st conpasition] Exanple 19 was repeated
except tFEEMPA§ &op¥3E rREEBEFEI excaexe%p%h%era%fa base

Rt L FORE Ry B A PR R s mar sy spyrene

qQovmnaweLbHeponc,a@ﬁat@edw Ao ) 6l ToyrfhVs8 A0RN 8y a
not found any pattern coll apse, etc in-a |linel/space
bhaeuvagtaondl 2rpthett andtibsad. 5®snﬂleruéterthbreewedgenot

roughness neasurenent showed an averagf of 4 nnlhgnd
ned\fied Ise haxilag a

xgel | arati Exanpl % hotores
OB FER ol R bl 20 26T wnd CHENRRY it L2 BPS! RATOERESS
haasulendRt eshdhedBsn rSPLALRI I 1D A8 SRR HeQROLUEB Lot
as that used in Conparative Exanple 3. As a result,
theatnadre pmttérmwmhatumoumuthyrsamdItap&e,e&t@ilehn a
| i ne/ space having a 1/2
Comparative Example 4

[Photoresist composition]

Example 26 was 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

[Photcresist base materiall

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,



10

15

20

25

30

pitch width of 50 nm However, |ine-edge roughness

nmeasur enent showed an average of 6 nm and there was
not 20 obtained a pattern that could be said to be

excel | ent. Exanple 39 [Photoresist base nmaterial] A
t wo- necked flask (volunme 100 44 ) equipped with a 25
D ntroth condenser tube and a thernoneter, which had
been fully dried and flushed with nitrogen gas, was

berpet beabb¥rosbargedaidd &l edMe L 32Y1GNIEN @ hen,
(2.07 g, 3.8 mol) obtained in anple 1, potassium
tarbebat gl (Br8Rogce3Hte mibl 91 and 1BBwmoddnwas( @d2iedg, and in
1.08 mmol ), and the 30 atnosphere in the flask was

feplhEedeh RRNASRROERN. thhdil 2 s3gran 6 lygehNedgas heat
added to. prepare ion, then tert-putyl _
Bhombatbl BPeth A5 ST F9 g FORaS HaGRasPhRiipR After
BbhE 08 NoAt HPSPRE! Laadifodll XHY & MRS ilRf lswied ivndehs

heat in an oil bath at 75C for 24 hours W th

sliowedgto Afdel tHo comph etenpecit ey rieectwiader the poured

reaction solution was allowed to cool to room .
iehpetle ureactten iR Bit iRy poid ddhe MHed urke VaSadtiigned for

goll?uti ogb a]?d {he m.xt.ure was, Sittl rtreed ﬁr 1}_ﬂ,€ta1ouri1t:€_§l)te was

bPRFh &% WA T3 brd Y bt At S Aifeci it &t WasP

recovereqd by filtering And fried yider Ledeetdpressure to
pressure to 10 give a crude product of a :

gl ¢ Xa [ dtude spredunalr ene aerd Mad- (Mg hrasiorg ihhecakove

formula (15) in which 50 %of R.s were _

derivabi Ve ohgerHors maNg Soamwiso [Jot hépevhigar 60 % of
ydrogen atons %3. 04 i el 8%%10@ For, renmvi

RUT SR8 Tt LT BN - AR AR A PdCe SinBulboreof ere

LP&Pogdh ¥BSmd S( 4] @@Q%,V%él@ aeetgne £49 Allovifg potassium
m xture was poured into

carbonate contained in a trace amount, then, it was

dissclved in acetone (10 ml), the mixture was poured into

an acetic acid agqueous 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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an acetic acid aqueous solution (1 nol/liter, 300 m)
to give a white crystal. This crystal was recovered
by filtering and dried under reduced pressure to give
t he above derivative purified (2.58 g, purification
yield 85 % . 20 This crystalsgas used as a base
material. The structure of this base material was
determi ned on the basis of TGA (weight of

ehtphut Mooxycar bonyl met hyl di ssoci ated around 170C),
NMR neasurenent, |R neasurenent, elenental analysis,
and the IﬂBuxlfﬂma&1ba5@fn@m@¢pabshau basaveabhgeiall

di aneter of 25 1.10 nmand was in an anorphous state
at roon1ﬂ?ﬁbéﬁéﬂ&?@4]'ﬁ@ﬁpﬁéﬂnaFﬁP§ S§§évﬁﬁ%ﬁ?|é? s

nt.i.tati,ve an d for en 0t
AR Ho e RBRsY A8 bR mal ERGHETY v R o
a PRSI usRERt (QUBLAL) LQie5e¥Y 1900 nd /1], 20U RHE
50 Exanple 40 [Purification of photoresist base

mabcelurral pasTheicakdxih4d- sespens hon estentderatvatoane (2

) obtained in Exanple 39 was poured into an acetic

%@F“E’E“'Saéefﬁéoé@rsél DPPBﬁ (W%Broé’d}%t‘*’é‘é LECPVREPALLY
m_xt.ur e red in a sus t.ate at.

%&gEFr%QﬁpSPgtH?Sﬂaér ﬁ nre q@Ferp L& QB %hreez%lmes. |
b I d t

Er?%g%%?@d ¥o1hl! HEE 891 H a xﬁ@gd ‘H}d‘eg I%Ei%g\éﬁ gEessure to

three tines. e was rie
8Q€eundderiedtuded preasadewibhlﬂhglametnmkacuduaquEOus
treated with the acetic acid aqueous solution. Then,
god8tiieR -exchange resin (Anberlyst 15J-HG Dry,

Then, a cation exchange resin {(Amberlyst 15J-HG Dry,
supplied by Hokkaido Organo Shoji Corporation??)
substituted with acefone beforehand was packed in a glass
column, the acetone solutioﬁ 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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- Wepghpresis

suppl i ed by Hokkai do Organo Shoji Corporation??)
substituted with acetone beforehand was packed in a
gl ass 15 colum, the acetone solution of the treated
derivative was caused to pass through it to
concentrate the acetone sol u§lon under reduced
pressure, the concentrated acetone solution was
poured into ultra-pure water to carry out re-
Brleeaispiat Bbisenmaasdibheahluls obi at nask pretyhd tat e(SmMas
dried_20_at 80C under reduced pressure to give 1.5 g
eycerd srs fonydpxyaninenSBxehberien teat elen®)ivat i ve.

e S e R
analueed (681 v8nEPNLADE PhaPOLRS SIMIA O ko e B dk el Bras

an i nductively coupled plasma mass 25 spectroneter t

ghow BySweaghtd ppnpréxampl £ gHofdihaiigtesdsiution

conpositi on% A solid content containing 100 parts by .
ocemeogatitn] 4] Ihes phoitezesnastdepilvaipuewas

%g?gg&ggtlﬁgl gﬁtagg%le%géoggwaafera Pﬂsoeo dTa:ctpeIr{,l aéO asrga%o%(c)is) ;, and

| S . 2oyl o
EREPYPEHCE O dort iy M AL o MO FTREE Tog, mgponas
Lackata hsebyenhy SULM Kidind e @MUHe A 1t.7eng0f Then,

was 5 20 % by weight, to prepare a photoresi st
sbeushbatrgphohayery sthtanposiinoiln Fes ghotecriediest with
sol.uti on was pin,coated on a silicon wafer (1,000

?ph? éeysan%%@,)mPéﬂa "itd PhgsIRYr REBCEHAE| APPAA_TUs (M-1S

heakad ALmIPC L9ppilB fhcd &J.01 B G0a g,
t(1avi ng agl_tn%?bk%g%% 0 di&%%n% _ EIe%OT'IOmt e'_gslublg??%t eh%

Bayt nggt bi smcwad i makdd | 08 viegootr kadi 8bedeWbhls and treated
with a 0.25 N tetrabutylammonium hydroxide agueous solution.

A dissolving rate was calculated on the basis 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—méthylphenylacetonitrile (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 pm. Then,

the substrate having this coating film was irradiated with
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a U/ ray at 100 ml/cn2 with a g-ray exposure apparatus
(M1S (trade nane), supplied by Mkasa Co., Ltd.).
Then, the coating filmwas baked at 100C for 30
seconds and treated wth a 0.25 N tetrabutyl anmoni um
hydr oxi de aqueous sol ution. I A dissolving rate was
cal cul ated on the basis of a decrease in film

t hi ckness to show 28 nm second. Exanple 42

& ot pL esi st s onPLsh? kAl 28eAapebkdgcoaledkposure
contai ni ng 100 parts by wei ght of t%e base materi al
POBPREEds | N Thaplthed@cand nt0 fpamt sabybakedght d60°C for 60
(5- propyl sul fonyl oxyi mi no- SHt hi ophen-2-yl i dene) -

- seqprdy| prnbrerietdnfith 12 QBN Wed rakssy aEgonE up.

net hoxyet hanol (sol vent) suc . raiio

BTRPEAY S siieotd W B T ones Hig gt dEnderyet at

PLOLQT £8L8t oSOt Y 1194k 1 £ RWOLDI RS 18da SEONPOFillkORhickhB8s to
phot oresi st solution was spin-coated on a silicon

sader 1 (35000n/ pegod. seconds), and the thus-forned
coating was heated at 90C for 180 seconds to forma
coating filmhaving a thickness of 1.2 m Then, 30 the
QUbStL%F$ having this coating filmwas irradiated with
yau' Ay at 80 mJ/cn2 with the above g-ray exposure

apparatU?PhBE89e3§§€ E8@ bQQtI&ﬁPWWﬁS baked at 100C
for 60 seconds and treated with a 0.25 N

t et r abut gkkanposi uth whydrepeaeedgeremest sdlatt itdre ekposure
di ssolving rate was 5 cal cul ated on the basis of a )
dececagetia §TTaY t PXRRIIEES ARPABHAG PESS5EhARMOSSCSrd > md/om”.

Exgnr:rg‘lsglégn Ppa%grv?gsl Séalccou a Se'& Io%n]‘ch&a 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 solﬁtion {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 pym. 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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10 Exanpl e 42 was repeated except that the exposure
dose by the g-ray exposure apparatus was changed to 5
mJ/cn2. A dissolving rate was cal cul ated on the basis
of a decrease in filmthickness to show 120

nm second. 15 Exanpl e 44 [ Phggoresi st conposition] A
solid content containing 100 parts by weight of the
base material prepared in Exanple 40 and 2 parts by
N1 @hio®ffor 60 seconds. While the intensity of the UV ray
(5- propyl sul fonyl oxyi m no- 5H-t hi ophen-2-yl i dene) 20

wa srethyhgddnyd aeetwri ity e rRAGasapreéesetvediien Xhe
nmet hoxyet hanol such that the ampynt rati o thereof ,was

PN Y% by Wi Y, CHY i iSd a SFtTBES: 8 EBPuPREAS of the

BRSPS, AT LA RECIRL SRl ol iy

n- coat e icon
sesonds) ,wiadyd thedihusidipriire 2heCcoat rag wasshpayes? alas
100C for 180 seconds to forma coating film having a
¢tdr cked ssutofwiltl?2 pmhcffremsk, hehesebsbsabbthanedganhisage
coating filmwas irradiated wwth a W ray with the
o (B rinexpiokilt @fafpattat us. Then, the coating
filmwas baked at 110C for 60 seconds and treated 30
with a 2.38 wt% tetrabutyl anmoni um hydroxi de aqueous
PRamelation for 60 seconds. Wiile the intensity of the
W ray was changed, a solubility curve was prepared.
When t he[Phehstésist ycamposomtoralst were estimated on
the basis of the above curve, they were 19.2 m]/cnR
and 5.0, Thespetes veyytheEigzethetr © T iYa@semcdRakers

he. UV, 5 ml/ [ . WLt h
L L e

_ ai ned "an i nage” havi hg a
MLt of B RNtemperature) 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 baée material in the
same manner as in Example 44, and a sénsitivity 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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Exanpl e 45 10 [ Photoresi st conposition] There was
synthesi zed a calix-[4]-resorcinarene derivative
(average dianeter: 1.06 nm in an anorphous state at
room tenperature) having the above formula (15) in

which 40 % of R s were tert-Igdtyl oxycarbonyl net hyl s

and 15 60 % thereof were hydrogen atons, in the sane
manner as in Exanple 39 except that the anpunt ratio
wiiqiotEE st Wi RKay bl ecatdbuerlohytilrbbhommaeryateand
was changed to 4/5. The above derivative was purified
T % Hhezgat manrehysyogen BramsleinOthadsasedmagnar as in

RIS 1 58 e ey BP0 ERbACQaTubRBARGE g
dvRam ean%l,ta&db%tﬁagg%ﬁ%sh&tgugv&as.t gg&ggéd;@é 3/5.

prepared. As a result e sensitI Vi

Tres i Adown sleasivatmved val bheilfasysiaf thhesgMe VRanhér Was in
10.0 mJ/cnR. 25 Exanple 46 [Photoresist conposition]
Eprannd eand angt mssidzeg & bakexmpiipriedor A mhregmresist
derivative (average dianeter; 1.00 nm in an anprphous

Wrlkie W3S PIGRPEERpESAPEr ERehabPlg PAgS dBaberidl mm athe
' ' 9 S e o
TR A o PR Rarnyre Snd o73°BETRATSEY Saree
thedfeage vadt @Fepairedt heas aferd@umne, waser thPaMYi® 39ty of
except that the amount ratio of potassium carbonate
aame silatt vWast pisthmefredc enatbewassthanfedhe ocBtde, 5itThers

v Livativ rifi inth nner in
26}tﬁom%/%?n2. ative was pu ed the sane manner as

Industrial Utiiify

Acéording 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.



Exanpl e 40 and used as a base material. A photoresist
sol ution was prepared using the above base material in
the same manner as in Exanple 44, and a sensitivity
curve thereof was prepared. As a result, when the
sensitivity of 10 a resist wasS®sti mated on the basis
of the curve, it was 2.4 mJ/cnR. Industrial Uility
According to the present invention, there can be 15

10

15

20

provi ded a photoresist base @BdBf$al that enables
ultrafine processing by extrene ultra-violet, etc.,

with high sensitivity, a high contrast and a | ow

BT ool “and Rty EREe AR bR P ROBTELA og et rome

of and ot oresi CcOnposi

1ulﬁrah0&61@§|5éabﬂ5€en@£§£hf¢ é&ﬁﬁﬂdﬁﬂrﬁbﬁﬁbé@ﬁﬂéanﬁy the
ul'tra-violet reactive organic conmpound represented b

t hellswiopl oehagayehermhléotul a (1), A ( C M ZED )n

(1) wherein Ais a central structure that is an 10
al i phatic group having 1 to 50 carbon atons, an
aromatic group having 6 to 50_carbon atons, an

or gani ¢ group containing.safaﬁariphatic group and
said aromati c group together 9r an organic group
having a cyclic structure

Y yd
c a ~p

(1)

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 active
to extreme ultra-violet, or a C; to Csp aliphatic group, Cg
to Cs aromatic group, an organic group containing said
aliphatic group and said aromatic group 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 1 + m + n 2> 1,



formed by repetition of these groups, each of B, C and
Dis 15 independently an extrene ultra-violet reactive
group, a group having reactivity to the action of
chronophore active to extreme ultra-violet, or a Cl
to C50 aliphatic group, C6 to9%50 aromatic group, an
organi c group containing said aliphatic group and
said aromatic group together or a 20 substituent
ha?fnd- aBbr @neéhddDsmalictontainont silvs thigt wardh femving a
rﬁa tive ﬂroup, each of X, Y and Z is independently a
s ﬁSFEOEB %-or an ether bond, each of 1, mand nis
i ndependently an integer of 0 to 5 satisfying 1 + m+
n> 1, 56 and A, B, C and D nay contain a substituent
havi ng aThkephotaredis2. bike pAGLeRasi sk PaseclBt ehi dliaim 1,
as recited inclaiml, 5 wherein said organic

5 cuhpoaihd seddt PYEanbc exompomnd| teachi v dio iextireran ultra-
anDrEhOUS-state at room tenperature and has a

bt BEHF e Wbl e RyEFAERAA Bt e iaF X9fR denpeggtuge and has
The [ rj ecited in claiml

1% ‘Sgﬁg&gﬁ?@‘{’%@@? <3 go(#lgalanhelacielgrlosu&e Pérbroé:selr?tséd by

"p - -fi of B Cand Dis an extrene ultra-violet

reactive group, a group having reactivity to the

aéti on of The elvodwaeldse hesevmatersxlreserecited in claim 1

ultra-violet, or an organic group represented by 57
10 Ar Ar- » wherein A is an organic group represented by

. ‘ |
e ’0@ ~
ST, §ZT;

DD~ 1o 30 @!o

each of B, C and D is an extreme ultra-violet

reactive group, a group having reactivity to the action of
15 chromophore active to extreme ultra-violet, or an organic

group represented by .



Ar Hz fFL H2 Ar-O-C C Ar-O wherein Ar is a phenyl or
napht hyl group substituted with RO and/or ROCO in
which R, RO and ROCO5 are extreme ultra-viol et
reactive groups or groups having reactivity to the
action of a chronophore activedto extrene
ultra-violet, and X, Y and Z are ether bonds. 10 4.
The photoresist base naterial as recited in claim3,

wherein A is an organic up repregsented by | c M
2 eachaof- B, AC@&ad D Ars—@«#ogg er f~hut
15 tert-butyl oxycarbonyl yl, te ﬂftyloxycar ,

1 tetrahydropyranyl, 1-tetrahydrofuranyl,
1- et hoxyet hyl, 1- phenoxyethyl, an organic group

represented by 58 HO 11 Gi- 1 P40COQ1 1 sr in
which P is an aronmatic group having a valence of 5 (r
+ 1) and havi Rg a0 carbon atons, [/ nic
group hafimng 4 “arbon at onsATTO of
1to 10 and s'is an integer of 0 to , ~or “an—organic

group represented by

wherein Ar is a phenyl or naphthyl grbup
substituted with RO- and/or ROCO- in Which R, RO- and ROCO
5 are éxtreme 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.

10 4. The photoresist base material as recited in claim 3,

wherein A is an organic group represented by

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



10 AT- Ar-CH2 Ar-Oin which Ar is a phenyl or naphthyl
group substituted with RO and/or ROCO- in which Ris
hydrogen, tert-butyl, tert-butyl oxycarbonyl nethyl,
tert 15 butyl oxycarbonyl, 1-tetrahydropyranyl,
1-tetrahydrofuranyl, 1-ethoxy®8 hyl, 1-phenoxyethyl,

an organic group represented by - 0 11 CP OCOQ
sr [ 20 in which Pis an aromatic group having a

val ence of (r + 1) and having 6 to 20 carbon atons, Q
IS an organic group haV|ng 4 to 30 carbon atons, r is

an integer of 1 to 10 S an integer of 0 to 10,
25 and X, Y and Z ar dB—CS{%Jh phot or esi st
base material as recit i claima4, 59 erein Ais
an organi c group represented by each of B Cand Dis
a hydrogen atom tert-butyl, 5

tert - but yioxybachoBylisethybrohet i e byt yhextyeaihpnylvallnce of
tetrahﬁdrop%ranyl 1-tetrahydrofuranyl, 1-ethoxyethyl,
1{Tphehbx3RE YR VHRY af & ghi 2 Hrasu @ iy e Serised by rganic

Fgr&&p 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

e O D D

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-
15 butyloxycarbonyl, l-tetrahydropyranyl, l-tetrahydrofuranyl,
l-ethoxyethyl, l-phenoxyethyl, an organic group represented
by |

{e)detan)

20
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,
25 and X, Y and Z are ether bonds.

5. The photoresist base material as recited in claim 4,



rck OCGOQI Isr 10 15 in which Pis an aromatic
group having a valence of (r + 1) and having 6 to 20
carbon atons, Qis 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, and X, Y &% Z are ether bonds. 6.
A phot oresi st base material conprising a radiation-
sensitive organi c conmpound represented by the _
fwh¢osdmon  penet adrdaritilgrdul) redt@nBeA () wherein
A is an organic group represented by 5 each of B, C
and D is independeqt| organic group represented
by 10 CP OCQGQ \ '
aromati c group, haw
6 to 20 carbon
4 to 30 carbon

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

0
H, il
c P—t—0-C—0—Q
S r

10
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 integef of 1 to
10 and s is an integer of 0 to 10,
15 and ¥, Y and Z are ether bonds.

6. A photoresist. base material comprising a radiation-
sensitive organic compound represented by the following

general formula (1),

20



10 and s is an integer of 0 to 10, and 1 + m+ n = 3
or 8. 61 7. The photoresist base material as recited
in claim6, wherein the organic group represented by
C50 HCPOGCGOQJr ~Csis
4-(tert-butoxycarbonyl oxy) benzgd or 3,5-di(tert-

but oxycar bonyl oxy) benzyl . 10 8. The phot oresi st base
material as recited in claim®6, wherein the radiation
is extrene ultra-violet or ELEGLLSn beam 9. The

phot oresi st base nmaterial as$ rgcited in any one 15 of
claims 1 to 8, wherein at Ieasi one of B, Cand Dis a
hydrogen atomand X, Y and Z are ether bonds. 10. The
phot oresi st base material as r¥cited in any one of 1
to 8, which has a basic |np ontent of 10 ppm or
20 less. 11. A photoreS|st co 03|t|on containing a

solid content contarning t oresi st base
material recited in aﬂz/dﬁe of zlns 1Yo 8 and a
solvent. 25 C

(1)

wherein A is an organic group represented by

each of B, C and D is independently an organic

group represented by
‘ O
' . ( Hz) “G‘ Il )
C P 0—C—0—Q
10 7 s r

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

l +m+n=3 or 8.
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12. A photoresist conposition conprising a solid

content containing the photoresist base nateri al

recited in claim10 and a solvent. 62 13. The

phot oresi st conposition as recited in claiml1ll or 12,

whi ch further contains an optiggrl|y-acid-generating

agent. 5 14. A nethod for purification of a

phot oresi st base "material, which conprises washing

t he photoresi st base material recited in any one of

claims 1 to 8 with an acidic aqueous solution and

t  eat i ng Thie Phaterealisihi PRsanmasariekchangecitsininlflainm 6,
The ngthod for,purification of a photoresist base

15
nRESTFAP GRS QEPRRC | FF QR THPES %Y sai d aci di ¢

aqueous solution is am acetic acid aqueous sol ution.
15 16. A nethod for inprovenent of the photoresi st

base material recitedsinyany one ®f clakms 1 to 8 in
radi ati on sensitivi géaJal{ggudeéggl9ecreasing t he
content of Dbasic inpuriti/gs to 10 ppm oyrl ess. 20 17.
A nethod for fine processing by |ithography, which

uses the photoresist conposition recited in claim11l

Of s 1&- (18 A 2 FONAUG A0 ARG J1AN Gaked;y3L0g | he

phot or esi st conposi tion recite clai m
119 t Ay & freh ) oy, r.epresent ed by the fol | ow ng

general formula (1), 63
8. The photoresist base material as recited in claim 6,
wherein the radiation is extreme ultra-violet or electron

beam.

9. The photoresist base material as recited in any one
of claims 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 one
of 1 to 8, 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 claims 1 to 8 and a solvent.

12. A photoresist composition comprising a solid
content containing the photoresist base material recited in

claim 10 and a solvent.
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B X (CYAZD (1) wherein Ais an organic group

represented by 5 each of B, C and D is independently

an organic group represented by \ | 11 CP OCOQ/

sr 10 in which Pis an aromatic group having a

valence of (r + 1) and having® 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,
1B3and 1 %hawphntgr@sbst8coﬁ¢o§ikidﬁmhgnxgﬁEKde&ﬁxbﬂuim 11
as recited in claim19, which has a basic inpurity

cohtbht Whidly Byrher |cuttaizs an eettieglflyracid-generating

py éé&cation of an organic conpound, 5 which
onprises washing the organic conmpound recited in
claim19 with an acidic aqueous solution and treating
the conmpound with an ion-exchange resin.

14, A method for purification of a photoresist base

material, which comprises washing the photoresist base
material recited in any one of claims 1 to 8 with an acidic
‘aqueous solution and treating the material with an ion-

exchange resin.

15. The method for purification of a photoresist base
material as recited in claim 14,‘wherein said acidic

aqueous solution is an acetic acid aqueous solution.

16. A method for improvement of the photoresist base
material recited in any one of claims 1 to 8 in radiation
sensitivity, which comprises decreasing the content of

basic impurities to 10 ppm or less.

17. A method for fine processing by lithography, which

uses the photoresist composition recited in claim 11 or 12.

18. A semiconductor device fabricated using the

photoresist composition recited in claim 11 or 12.

19. An organic compound represented by the following

general formula (1},
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X

\_‘/I
A
Y Z
), (™)

(1

wherein A is an organic group represented by

5
each of B, C and D is independently an organic
group represented by
0]
H, I
C P{—0—C—0—Q
s : 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
10 and s is an integer of 0 to 10,
15 and

l+m+n=3or 8.
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20. The organic compound as recited in claim 19, which

has a basic impurity content of 10 ppm or less.

21, A method for purification of an organic compound,
which comprises Qashing the organic compound recited in
claim 19 with an acidic agqueous solution and treating the

compound with an ion-exchange resin.




