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|  DESCRI PTI ON PHOTOSENSI TI VE RESI N AND PROCESS FOR
PRODUCI NG M CROLENS TECHNI CAL FI ELD 5 [0001] The
present invention relates to a resist conposition
contai ning a copol ynmer havi nglvi nyl napht hal ene, and a
pl anarized filmand mcrol ens using the sane.
BACKGROUND ART 10 [0002] BESCRIBTIGONT ol ens for an

i magi ng devi ce such as a charge coupl ed device (CCD)
can formmainly fine patterns, the mcrolens can

e e T L

patterns 15 by a photoresist. In this nethod, by
appl ying a resist conposition containing a polyner
resin and a sensitizer GECHNIGWREt FERIdto make a film
and then by patterning and developing by a
photolithogaraphi c method, one pattern is formed to
Erg e a mcrolens. Generally, the related-art
terial has no heat resistance sufficient for the
appl i cdhe preseit invantion gelates tosa rdsist W%IOTQ@M@WE ajcgpolymer

S EhOSEy naohiRlent, Rk g o RRLNIEES Wby stk

hydroxyV|nyInaphthaIene or hydroxyanthracene i n which
hydr ogen atons of hydrox& roups are artiaIIy

repl aced by acid unstal} %ﬁﬁﬂgN atent Docunent
1). There is disclosed a high refractlve i ndex resin
for optical materials having 25 heat resistance and

- CPomo2) ni ng a copol yner obtai ned by copol ymerizing 2-

vi nyl napht al ene V\/lthasmgletypeo a pluralit f .
types &mogiamyicralensdar A HasERg d%vagfa%qc agp CE@‘BF\ gouﬁiec? device

DR BB TR et Lo

Nimaglitz de2€4) Se 1Hat A6Bmic3dlefiFia peotucBbusing amejodieffarsing patterns

Dgt iR E C t I on E}T}%ygép?ymg a resnsﬁ)cé\r_nlsaomgon con%ammg a
polymer resin and a sensitizer on a substrate to make a film and then by patterning
and developing by a photolithogaraphic method, one pattern is formed to produce a
microlens. Generally, the related-art material has no heat resistance sufficient for the
application of the digital still camera.

There is disclosed a resist material using a polymer having as a repeating unit,
hydroxystyrene, hydroxyvinylnaphthalene or hydroxyanthracene in which hydrogen
atoms of hydroxy groups are partially replaced by acid unstable groups (see Patent
Document 1).

There is disclosed a high refractive index resin for optical materials having
heat resistance and containing a copolymer obtained by copolymerizing 2-
vinylnaphtalene with a single type or a plurality of types of vinyl-based monomer
capable of being radical-polymerized (see Patent Document 2).

[Patent Document 1]

Japanese Patent Application Publication No. JP-A-2005-114968
[Patent Document 2]

Japanese Patent Application Publication No. JP-A-8-53517
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[Problens to be Sol ved by the invention] [0003] 5
When a coating filmis fornmed using a resist
conmposition containing a polynmer having a ring
structure in which an aromatic2ring or an aromatic
fused ring is substituted wth a hydroxy group, a
cured film obtai nggSOy.OSUREOF TIE INYENHEOMg film to
heat treatnment is colored, so that a satisfactorily
transparent film cannot be obtained. 10 The present
i entio r I for a mcrolens
Iﬂgk ﬁa% re&%@ﬁ)thﬁégé%?hboth heat resistance and

f@mbytlon using a resist conposition containing a
copol yner havi ng vi nyl napht.hal ene. .1 n addition,

st r uct WWheno conting Fhmja faangd using afe %w%splowlggta ﬁrc’)g 3
sy {z%‘f‘e? hHPHQta' ci?(%ﬁm {which %Hgﬁﬁﬁ‘it{c ﬁﬁ/go& dnflfomatic fused ring is

I's nmounted 15 in &
I rstllmmawdnﬂmﬁydmxmdup rmﬁ;d ﬁ}mdolatamd@ytsn egfifpg thg goating film

epoxy resin is d

© Ba hoat Faanont R Areg S0 (R RIEIRCREY tenshieRt g L RO
I%ﬂ% f 1.6 or less, so that the rel ated- art mat eri al
has no satlsfactorlly high light- extractian

ef fici d‘rhmpresfhtampcmmmwdmma@ﬁlabfcé\?l ragEolenssatighyng)

Pgé’d@ %B-ng%gﬁaﬁ%%f%%ﬁ% Ogl ahd & oé%t(i:c% eﬂgﬁﬁg laﬁ'lsﬁ& c%m osmon
Vicgﬂda 4 BeptiBer hdVRing maptﬁﬂﬁlvmeag the Probl ems]
[ 0004] e present |nvent| onﬁ?row des, accor

fi rst ds pddition.athp swnetiigeofaad it} Packgee bassRem %lﬁﬁ type and a
cont I nrlpg tHhe ?1';)% ain 4 BhbALE- tIYIE‘E a&l@ge QFLEDrUh&glsQnounted

untt® avi‘hg an aro used ring or

defi b \¢ap integrhtearvdf a Riad fﬂmeoambamdnc( e cupyAmepah resm is molded
or gani

C whi ch undergoes odec
y iiafodt W%ﬁhﬁlé fpes dihg ﬁl’%"lg’feé@pf’ [@&%a%fﬁg‘pﬂ? agh%seaclg%dr efractive
H&fe of 1tc§‘8r ROS s %kﬁ/ 4 tHeGrSiabdd- P RSl hé%rhcﬁééﬁ%&bﬂw mgh light-
I'n which 30 the polymer ( i{
p@xmtonoﬁfimana:y rihespraseint inventiest proides pimaterial davipg hlgh light-

For mul a
extractlon(e 1(:16:1[1':%/h Esmé: g lreSIFS [:grunposﬂuln contﬁgln%%ogglwner having

vinylnaphthalene.

[Means for Solving the Problems]
[0004}

The present invention provides, according to a first aspect, a positive resist
composition containing an alkali-soluble polymer (A) containing a unit structure
having an aromatic fused ring or a derivative thereof and a compound (B) having an
organic group which undergoes photodecomposition to yield an alkali-soluble group;

according to a second aspect, the positive resist composition according to the
first aspect, in which

the polymer (A) is a polymer containing a unit structure represented by
Formula (1):

[Chemical Formula 1]
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Formula (1) M (R )nil (in Forrmula (1), Rl represents
a hal ogen atom an al kyl group, an al koxy group, a
thiol group, a cyano group, an am no group, an am de
group, an al kyl carbonyl group 8r a thioalkyl group, 5
R2 represents a carboxyl group, R3 represents a

hydr ogen atom or a nethyl group, nB represents an

i nt egér of Rabor 2, when nB=1, nR represents an integer
apgt” Nl represents an integer satisfying
and 10 when nB=2, nR represents an

i nt eger of and ni represents an i nteger
satisfying ( 2 (9-gP)danyi N Which when the total
nunber of upi tyuctures constituting the polymer (A)
'S X.0, the ratio of the nunber nl of

unit strug resented by Fornula (1) satisfies

0. 3:5nl : 51™€ :ccordlng to a third aspect, the
positive resi domposi tion according to the first
aspect, in whi{Rfpf1the polynmer (A) is a pol ymer
containing a unit structure represented by Fornula

( Formula 2] R3 Formula (2) nB8 (RI)ni
é“(fwgam‘jﬂl a (2), 4 R and R3 are the same as
dedi refrdsenis fﬁ&lﬂyérﬁatbxh), an alk8] grepp %ﬁmk(scyagmumtaetbmd gufup) a cyano

or 2, when nB=1, nl represents an jntege 8-ua1k1
wigonn B8R aMing giosps asERKds S5l AR alixicaghon greulgyra oalkyl group,

R represents a carboxyl group,
R; represents a hydrogen atom or a methyl group,
m3 represents an integer of 1 or 2,
when m3=1, m2 represents an integer of 1 to 7, and m1 represents an integer
satisfying 0<m1<(7-m?2), and
when m3=2, m2 represents an integer of 1 to 9, and m1 represents an integer
satisfying 0<m1<(9-m2)); in which

when the total number of unit structures constituting the polymer (A) is
assumed to be 1.0, the ratio of the number nl of unit structures represented by
Formula (1) satisfies 0.3<n1<1.0;

according to a third aspect, the positive resist composition according to the
first aspect, in which

the polymer (A) is a polymer containing & unit structure represented by
Formula (2):
[Chemical Formula 2]

Rs
Formula (2)

m3
(Rq1)my

(in Formula (2),
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5 and a unit structure represented by Fornula (3):
[Chemical Fornmula 3] R4 R5 Fornula (3) QI COOH
(in Formula (3), R4 and R5 individually represent a
hydrogen atom a nethyl group, 4a carboxyl group 10 or
an al kyl enecar boxyl group having 1 to 3 carbon
atRqrapd R; a@ thepams @ndsiine 'ri"“gill’@u%dﬂﬂj, an al kyl ene group
having 1 to 3.carbon.atons) or an aromatic group
thR'rh? f%e?taa%‘“&%‘?fb’g Oégoms); i n which when the total
NYHREMPEL #h1 rephisbnts bh Witbatr @ 0¢0ASt i tut i ng the pol ymer
(A) Is assuned to be 1.0, the ratio of the nunber n2
ofwhenimn3=2, mictepresents @p irteggiofd 9§).15 Fornul a (2) and

the.rati.o of the nu kD ki Structures
Y e T e S T
O.[@;hélﬁfohﬁp@rﬁmlgg 0. 35n2+n3:51.0; according to a
fourth aspect, the positive resist conposition
accorchgg the first aspect, in which the polyner
Vs pPQtdy contai ni ng besides a unit structure
repr O by Formula (1), a unit structure
repr by For nmulfa™@af: [ Chemical Fornmula 4] R4

R5 FormulaQ(4) COORS (in Formula (4), R4 and R5
i ndi vi dual | resent a hydrogen atom a net hyl
group, a c | group 25 or an al kyl enecar boxyl

group having I to 3 carbon aton(s), 5 R8 represents
adiﬂﬁ?@ﬂb@ﬁ( uted or substituted al kyl group having 1

19458 RE0 Y RbihY @Y b Barbdxyl grou
émgg\%tfgﬁq}ﬁu%}rﬁ g%&zsaeﬁﬁ%g%(%}ggr oup’ hg\%%ﬁf 06 y? eroup
C aJr n Blia1 @RBarbagy] grouphdvingt oupcirbvn agnhs) o 20 car bon
atons or a combination _ther eof& o
Q represents a single bond, an alkylene group having 1 to 3 carbon atom(s) or an
aromatic group having 6 to 10 carbon atoms); in which
when the total number of all unit structures constituting the polymer (A} is
assumed to be 1.0, the ratio of the number n2 of unit structures represented by
Formula (2) and the ratio of the number n3 of unit structures represented by Formula
(3) satisfy 0.2<n2<0.8, 0.1<n3<0.7, and 0.3<n2+n3<1.0;
according to a fourth aspect, the positive resist composition according to the
first aspect, in which
the polymer (A) is a polymer containing besides a unit structure represented

by Formula (1), 2 unit structure represented by Formula (4):

{Chemical Formula 4]
R4 Rs
Formula (4)
COORg
(in Formula (4),

R, and R individually represent a hydrogen atom, a methyl group, a carboxyl group

or an alkylenecarboxyl group having 1 to 3 carbon atom(s),
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5 aunit structure represented by Formula (5):

[Chem cal Fornmula 5] Formula (5) R9 Rio (in Fornula

(5), RO and Rio individually represent unsubstituted

or substituted alkyl group havbng | to 10 10 carbon
aton(s), a hydroxyal kyl group having 1 to 6 carbon
aRgmé¢m¥sents dmudsobspituted posybstitutdvedliog enoupt mavingal tatbesthon
group, or an al kox roup having 1.to 10 r bon .
SO 7. Groa ] e0up REPR o SRR AT BB S g aving
Oko & Rhrbos biortd d4h %ﬁzrﬁ:ﬁﬁ:&%&%‘ﬁzﬁ% ¥ td20 Batbén atofhls orAGombination
Formula (5); 1n which when the total nunber of al
utheread),r uct ures constituting the polyner (A) is

assu to be 1.0 efatio of the nunmber nl of unit

s ieipblr ptstunt BRFRIMRSRI a° (1) "aati of i os

0 {BRdthicBlFofmulhsn the pol ymer (A) contains the unit
structure represented by Fornmula (1) and the unit
structure represented by Fornula (4), the ratio of the

it 20 structures satisfies 05n4:50. 4,

er (A) contains the unit structure

represe Ry Formul g ( 1)y and the unit structure

repr esexys py Formula (5), the ratio of the nunber n5
of u%igj/ Fyctures satisfies 05n5< 0.4, and when the
pol yn®r (A) cOyibains the unit structure represented by

Forrmula (1) 25 and the conbination of unit structures
represented by Fornula (4) and Fornmula (5), the
n@ﬁggmﬂ&‘ﬁb of unit struct ures sat i sfi es 05n4+n5: 50. 4
anRd afd R MdiVidEIS T epRsert aRQAIbGI i dl A sBbstithted aBgPERup having 1 to
t he p03|?_| ve resist conposition accordi ngbto t he

qag

f i1psarbas I@mgﬂs)’!ar;wmmllﬂh sroupibayiag 1(1n)p qagban em(R)es hydroxyl
t
£ AnfDestalg™ 3 rib el et PR PEGREREEPTRVEE 1 30Rhrbon

Fatom(kp, (3), a unit structure 6 represented by

Formula (4), a unit structure re?re_sent ed by FormJI?)
( Y a gnit strutie containiag arremOsIIAN AF HBit ATRSSWISS FepresRted oy Formula

Fop AR o HER G BRI TR s (oral number of al
uni t stwhea tthy ©sal @antbet 614l mgt sthestyred gomstitugiag thespolymer (A) is
assumed to be 1.0, the ratio of the number nl of unit structures represented by
Formula (1) satisfies 0.3<n1<0.7,
when the polymer (A) contains the unit structure represented by Formula (1)
and the unit structure represented by Formula (4), the ratio of the number n4 of unit
structures satisfies 0<n4<0.4,
when the polymer (A) contains the unit structure represented by Formula (1)
and the unit structure represented by Formula (5), the ratio of the number n5 of unit
structures satisfies 0sn5<0.4, and
when the polymer (A) contains the unit structure represented by Formula (1)
and the combination of unit structures represented by Formula (4) and Formula (5),
the number n4+n5 of unit structures satisfies 0<n4+n5<0.4 and 0.3<n1+n4+n3<1.0;
according to a fifth aspect, the positive resist composition according to the
first aspect, in which
the polymer (A) is a polymer containing besides a unit structure represented

by Formula (2) and a unit structure represented by Formula (3), a unit structure
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5 assuned to be 1.0, the ratio of the nunber n2 of
unit structures represented by Fornmula (2) and the
ratio of the nunmber n3 of unit structures represented
by Fornula (3) satisfy 0.2:5n8< 0.8 and 0.1:5n3<_0. 7,
respectively, when the polyner (A cont ains the unit

stepuedented bydjormabniddch Wnjt sk gepegspnted by d ogmpla (5) o a unit
t t
S b confEphEs ERtbinagyn of bPaititks e fd ¥ Tommula (4 and

t RS RARS), iddhth unit structures satisfies 0<_n4:50. 4,

when the pol yner (A) contains the unit structure
r epr eseavles dhebtpt&t@pm]nego( al) unit structyrgs gonstiuging thepolymer (A)is

For 3
" SR ERETD B 1)) cheX gl ey OF uif il Elphpicd by
n %ﬂﬁulﬁr@j alﬁ!tthé' gdtley GRhé AtunbEr 1350 fAmitrsfrubtires, repregeniilby Formula
t he po cont ai ns the uni t structure

r ébk%g&ft(b&r@ﬁo Roaneu - <32, 7 f‘iﬁs‘e%tW@ Y¥anit structure
repr eS gheoéoll:or %f%&@ws @chtﬁfer Ilégltegélﬁed by Formula (2),

repres unit tru

I R @ eRhRErd Yep?@sfemdda)y(mmume) amﬂrﬂemnnébﬂnstuosf repmseltted by
structures satisfies 0< n4+nb5< 0.4 and

0 Formnla- (A thetratis of thegnurales o @f Hpit suetuiss satisfigs ferd<04,

o1 he S dfe hSBlRt ERBREN PR AL eplBeBpy S 2,

t hige GRMARKARe ('@reé&ﬁ&dd)ysltdrﬁﬁld{ﬁ@ aﬁtﬁﬂfe&ﬁlﬁrshadtubwrepresented by
Formula (6): [Chem cal Fornula 6]

Fdiormila (@)s)thermtlo Rt omiET 0b 9f pait m&qur(e)g )sathﬁ(e§ O_nS <0.4, and

d
o P el BUTERE PR foriibs Retf UL ARIEHAGEF b P FaHRua 2),
unRsdRst dthiehae ré}fres%ﬁtbﬂtﬂyt Rirediai3k)the ghio sipudrareiregredented by

10 carbon aton( hal ogen atom g r.ou

hdermyla14) andithe @al)rt ts@nctafe'orﬁ?@fent% ¥ gﬁ?@g%é)s&ﬁr?“%‘ber ha+ns of

|nte r of 0 or.1, nts an
33 vy PR B S AR

sat i sf Béb&ﬁdggﬁﬁﬁ sb&h@sﬂ'@ﬁ the\/\ﬁt%lh\fm'eslﬁt cbmpobitioapresding o any
an integer of 1 to d 6 represents an integer

sang Qfﬂlerfg'smssmio (hﬁtfil@) aspgpleliswhigha| | - OR' groups
exi sti Rﬁoﬁogaﬁ,clﬂ@fig%%%‘g Girédire rEbreleitéd by Formula (6):

1,2-qu e’grou
[Chemical Formula 6]
(R12)ms
”_+' Formuila (6)
mé4
(R11O)ms

(in Formula (6),
Ry represents a hydrogen atom, a 1,2-quinonediazide group or a derivative thereof,
Ry represents an unsubstituted or substituted alkyl group having I to 10 carbon

atom(s), a halogen atom or an alkoxy group having 1 to 10 carbon atom(s),

m4 represents an integer of 0 or 1,




10

15

20

25

or a derivative thereof in an anmount of 10 to 98

nol %9 ; according to a seventh aspect, the positive
resi st conposition according to any one of the first
aspect to the fifth aspect, in7which the compound (B)
has a structure represented by Formula (7): 10

[ Ghennelals OForSmapi@sédits @Rﬂﬁgg%o}[ 18} 5 apbROTEPISSLSI 3D Wgeger
(RLO .5~ For nul a(q (CH2)n7 "1J ~- \ (OR11)nb)nB

( FtETng O8ME<(TRP1) n® (in Formula (7), R' and R12 are
t 1s3S | ' s @tea Mmicber
BT s B TepreSthis i MR bELIGY and et e e
ak&EfEhg 0<AB<(BniSgpmdsent s an integer of 1 to 5 nb
represents an integer, satisfyin <_rnb <(2_—ﬁ§? Od
r épald <QR i Brawps existige in g&tqog‘frwﬁ%( Ry 52 154 Phﬁ‘i%zl © group

|mZ)f Bﬁgﬁ\?ﬁ&ggﬁ%‘?&fh%%ﬂrﬁ%mf)&f &) 50‘1)8]1901%?,3_ represents an

nt eger o represents ar integer of 0 to
5, and atdording te @Seventt anppst, theiobiting résist compesipoagrgrding to any
(B), R, is a 1,2-quingnediazide .group or a
déps QB#fESttﬁg?céé‘? 81‘3 1 asQFﬁthWlb‘gﬂlo to 98 nol % ;
accor dighge 3 AMdt Y Hhdh ARRERE refréiRnRAYy ForfuleT

. st
conposi t1on accorg?ng to the sixth aspect or t?1e
s¢Uherhivalddpendsa 7J n which in each of the conpounds (B)
represented 25 by Fornmula (6) and Fornmula (7), R' in
the forrmulae is represented by Formula (8): 8

[ Chemi cal (Ragimka 8]R R 5 0{Raz2kesmul a (8) 14 (in

Formul a (8), 13 %
(R1 10)m5 |=\/) { @ (OR1 1 )m5 Formula (7)
(?Hz)m?

7'\
/\= ‘=f F - (0R11)m5)
P m38

(OR11)mo

(in Formula (7),
R,; and R, are the same as defined in Formula (6),
R,3 represents a hydrogen atom or an alkyl group having 1 to 10 carbon atom(s),
mS5 represents an integer of 1 to 5,
m6 represents an integer satisfying 0Sm6<(5-m5),
m10 represents an integer satisfying 0<m10<(5-m8-m9),
m7 represents an integer of 0 to 10,
m8 represents an integer of 0 or 1,
m9 represents an integer of 0 to 5, and
in all -OR;; groups existing in the compound (B), Ry is a 1,2-quinonediazide group
or a derivative thereof in an amount of 10 to 98 mol%);
according to an eighth aspect, the positive resist composition according to the
sixth aspect or the seventh aspect, in which in each of the compounds (B) represented

by Formula (6) and Formula (7), Ry, in the formulae is represented by Formula (8):
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Rio represents a single bond or -SC3- group, 5 R's
represents a hydrogen atom or an al kyl group havi ng
Ito 10 carbon aton(s)); according to a ninth aspect,
the positive resist conpositi o8 according to any one
of the first aspect to the eighth aspect, having
CPehémidal Forfudi Bperties of a refractive index at a
wavel ength of 633 nmof 1.6 or nore and a

transrR tanqg at wavel engths of 400 to 730 nm of 80%
or nor 10 cclqrdl ng to a tenth aspect, a pattern

form nE 371 Acl udi,n ng Qppl ying the positive resist
conpos descri I'n any one of the first
aspect{ty E ninth aspect on a substrate, drying the

conpogirt4 on, exposing the conposition to |ight, and
devel 'opi ng the conposition; according to an el eventh

a ttern form ng nmethod including applying
ZB"telﬁ‘ghB‘il &t&} ive resist conposition as described in any
oqgmgg résftslal sifdle BSmE6H -S- ploapni nth  aspect on a
substrat e, drying the conposjt posSi_n

¢ Ghp ceriresents athydreggRaton Qa0 alky Lgrat}P avipgd i Ahﬁé&b"{‘ Ata(s):
accor di a%gor'aﬂl Ao B hihld gp&? RAE bosiftl IGR ﬁﬁﬁﬂsﬁibnd&%ﬁﬁlg to any

i ncl udi'ng anar| ze by the nethod as
deme rolfﬁibcﬁﬂsﬂaspha tb elret diglath pepxct, lanmgzoamgzﬁhm pregertiss gfa

|t Eéﬁaéggégggsﬁﬁwe%m%& é)g Hﬁgﬁ graa/ %grg.nsmlttance at
e%eltﬁgﬂ)]s of 4b8% fﬁf‘fuﬁi F809Eér mbiel f ects of the

Inven 005] 25 The p03|t|ve resi st conposition
of the qncmﬁergtmarwmhtasmt,mttfemfwamgda@thn@ ydipg applying the

h heat d h
i e A 1

{Jecrt bA %tsﬁﬁsﬁﬁat@ Ayilg d dondipsiidheaosingdheermisition to light, and
s ul

ably used as a naterial for a mcrolens. In the
prdeselopingribecampoesitiay a phot odi ode (phot osensor

el errentz? ﬁ%r%gf%,etgra%%%&fegﬁpasg%h& E, ﬁ% ﬁj}&l%ﬁﬁg{oayﬂludmg applying

i nsul at er eof

Pripé pedifiveeresist Eompasitionr ﬁ&iéscriﬁedtlﬂn enyoud eftthe ﬁest ﬁspem togthe ninth
color filter layer Jincluding F\’[G/Blsf}r6 tlht d
t Fespest oo @ substras, dreng KheRAmERsHIoN; PYROSWEL. ?%HP%?HH’%R 1ght, an

thc?ev@l?:Bmngﬁé g&f‘f’%s?f %ﬂpcr olens is forned. The positive

resi NPOSI the present invention can be
used f aiccordirighoragwielfeh mipactaan LED display dewdce ineluding a planarized
m crol ens. [0006]
film formed by the method as described in the tenth aspect; and
according to a thirteenth aspect, a solid-state imaging device including a

microlens formed by the method as described in the tenth aspect.

[Effects of the Invention]
[0005]

The positive resist composition of the present invention can form a coating
film having high heat resistance and high resolution, and a cured film formed by
subjecting the coating film to heat treatment has high transparency and can be suitably
used as a material for a microlens.

In the present invention, on a photodiode (photosensor element) formed on a
substrate, an interlayer insulating layer is formed and on the top thereof, a protective

film is formed. On the protective film, a color filter layer including R/G/B is formed.
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5 An image sensor is a sem conductor device for

converting an optical imge into an electrical

signal. A CMOS i mage sensor is constituted with a

phot odi ode sensing light radi%ted and a part

converting the sensed light into an electrical signal.

TBa theoslbt filter, w pﬁnaamed fiky s Eenn@bandttm the don thereof, @asisgolens is

ag an unt .of recel .0di od

" Foeiiedo dBE sy Eesi cpmBRR iU AN Bre B0 SRL By gped o
R ARSI dP ARTRHA thedhictdle recel ved, there is a

netho of ‘formng a mcrolens. This nethod includes:

pt@Poti ng a convex microlens with a substance having a

Do gk SARB 4 ABGCorlet DB iRPRlcofyhtind AbANS! image

Mirkd Qh RStrical $sigidleASEVIDS aﬁ@e saﬁ%lﬂ g camfsuﬂu:eglrmtm a pho@diode
phot odi ode. I n this case, parallel to an

operising light rediaied apba pe fs@m‘@ﬂsna the serrsee dighidnigan gleetrical signal.
Mgk g%n%ﬂﬁmﬁrbg’a%g%ﬁ%é sdrSbi BGoRfinctdBls dsSinfDAfHtReoE i?éﬂ Beceived by

predeterm Ion on tite optical axis to con
athe pheBgkodeihcreasese lA8aine iof aghﬁuogdaismg:techmdmes for i mcreasmg the

R el . g o AR s At
ﬁ&hﬁfgé tﬁBd%&?@E‘b&ﬁ&&%ﬁ&%Mﬁ? glttﬁ%gélhw&g awgmlgm.

f ornme re determ ne
C crassmﬁ&mta amthé fusp bitxcpisotadiodes caud ee;fracngga path efrideidend light by the

factors have an infl uence cpnden
e PSTEo8 &fywqﬁism e gnouy Of et RRGOTORF o Fulhls cage, ligh
pga?rg.flélvtﬁ h@eﬁ%&?s' 6ﬂt1{f?m'i€%61%hi fslrefr&&éd B} tHEBhRFdléts)andghe

her words, by applying a positive resjst

c mfmmdthghmscfncwsemoamanccieé@mlag@osam anythe @piigal gxistie convert an
[ sitive resist layer is forned and by
é’%ﬂegg% &%ﬁg a positive resist pattern is

for msd FootHps@ii#eiehs, . maynmhﬁmglmgtetramncy a5 4 high refractive

like, a convex mcrolens is formed. In addition,

pinsex i sequirechylaradditions fastpraef te mﬁw&aniy@} ast Cyriiure and a
mfo%i&n%d%@%?% 2 aqeteﬂlln%%l @ﬂ{a{% HB%%D %Bfm&é}h fﬁafsfﬂfrfsc@ed light

orm axis o emcrol ens ormng a

ughd tefacorsiace aninflieacopbdma fightzamhdensing efﬁAlmoy, Hogvever, for
condens%w;?l nore light on a hot odj ode, | anar

AgNILTOIPBh 2POPHINE PPIESSIREE i) Q&ﬁlsgm%%gb is used.
U1 P00 [a\yvsfagyw %ppl%i?lg GRIVE esist 991%%3)31’5[&?09 b §MAtized layer and by
|nven i on cafl provi de ‘a nateri al m crol ens havi ng
adj‘yu@lthe rcofapasitionea pcmkwe rehstghyetrnsaﬁmmad end by gxppsure and

f gvan %&uazporsftg\::eorvpvgg el ﬁgﬂg}e t seqb\? ttlpé 3]1 G5 reflow or
Vinvieap BoRakehRrdlEns 1§iférhiéﬁt ives thereof.

In addition, a planarized layer existing as an underlayer of the microlens aiso
plays an important role for forming a uniform optical axis of the microlens by forming
a uniform surface of the planarized layer. Also, for condensing more light on a
photodiode, a planarized layer having a high refractive index and high transparency is
required.

[0007]

The present invention can provide a material for microlens having a high

refractive index, high transparency and advantageous reflow properties and a
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The coating fil m obtai ned according to the present

i nvention has such coating filmproperties as a
refractive index at a wavel ength of 633 nmof 1.6 or
more and a 5 transmittance atlOwavel engths of 400 to
730 rimof 80%or nore. The present invention can
pphwviadesddfilmameterial fos Gornebg @ nsrokms | Dusing winylaphthelne ar
has .a refractive index at a wavel ength of 633 nm of
1d6rlwlvﬁ§)ﬂ’€!'e°§EST MODES FOR CARRYI NG QUT THE | NVENTI ON

10 [00G§L - ITheh PP bbidfed 88dording RTRR PréselinOéntiodchas such coating
present 1 nvention contains an al kali- sol ubl e_pal yner
ﬁgﬁiqg more and a

( Bim@oopesiiesi asg rafractive indexas muvaveleagihef 634 i o

fused ring or deriyati t eof ound ( B)
TG ek g EngihS af iR e AR of B0l 75D
phot odqgeRasht ihPehtion dih preliddta Matepial suiabletisandBIN material,
Then, this positive resist conposition is produced by
d vasd Msmgeﬁmivpdn@mat a(gvelpnathy of 638 gl h& oroten a
solvent (C), and can optionally contain a
crosslinkabl e conpound (D), a surfactant (E) and an
adhesi on agesSav@ES FOR CARR YWHIG OUTOTHEINVENTHAN
positive resist conposition of the present invention
is 3 to 50%by mass, preferably 5 to 35% by nass, nore
2 OdUSIferably 7 to 30% by nmass, based on the total

S§s of the conposition. The solid content neans a _
rati o Qe posicng essisn tompaditioreofiha preaéntenvention wontging an alkali-
solvent fromthe psitive, resi st composition

t 3 . JThe, .
c 6P BlRpobmaTH ) COMFRRE ¢ Kt StHE PaEBRanaBY PaS BHELies o
e i g 10 S o
t photoderoenyiositiontth giedd ap allkali-spiBble growm e Thes, this povitiehresist

is 11tq.90% by,na ref er abl t 9 :

o Fergp Sy Rt d oy hatef (7 ¥ s TR boRfP (S in
CREREMNE), (R daf obliéndIBVRAitdi AtfosMalkdBle@bnipbusd (1)) geurfactant (E)
l ess, the difference in the solubility in a deve|loper
bendwendhesionasselentosdFh. Herisclid conisakptibe gopive Tesist composition

S |, so that the 5N

o oot L, SOATHIR R I S ROE Y o

t ?ﬁbf@:ﬁﬁ@%@ 0eBby infasExbaged diathettdtal mpgseof the cormpositidmueThe solid
of this range, .a 1, 2-qui nonedi azi de conpound ma

i % {\]f(f):ltlt from the
beowlgrt meansEapiip o 2 qUBBASHS B FmaiRs AP EHPUnGR ]
Ul Bkl TS S L o e e,
film [1HeQShtedtlof the polymer (A) in the above solid content is 10 to 90% by
mass, preferably 40 to 90% by mass, more preferably 50 to 80% by mass. In addition,
the content of the compound (B) in the solid content is 1 to 90% by mass, preferably 5
to 50% by mass, more preferably 10 to 30% by mass.

When the ratio of the compound (B) is the lower limit value of this range or
less, the difference in the solubility in a developer between an exposed part and an
unexposed part is small, so that the patterning by the development may be difficult.
On the other hand, when the ratio of the compound {B) is more than the upper limit
value of this range, a 1,2-quinonediazide compound may not be satisfactorily
decomposed by an exposure of a short time to lower the sensitivity, or the compound
(B) may absorb light to lower transparency of a cured film.

[0009]
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In the present invention, the al kali-soluble polyner

(A) containing a unit structure having an aromatic
fused ring or derivatives thereof is used. Exanples of
a monomer formng a unit strudtlure having an aromatic
fused ring include vinylnaphthal ene, vinyl anthracene
and deil thatyreseat inkenteot, theEalEraiueméukde eolymsh (4 heweinimga unit

t he pol (A) has.a CL olu %J cfroup

(ﬁ%tulieﬁ’a"'élg@é‘r%%‘%‘i‘c EHS'B pye Pﬁ ‘3"’3 V?S t@?r FacPuPe havi ng

an ar 0@3 glefslb?ﬁ‘i{n(fdoﬂ%r%%lhgﬁhmttsﬂﬁctﬁ@ hawhig d/¥romatc fused
a

an al k ol ubl'e chem cal group (that .is, a carhoxyl
gringpiclade ‘anylmpltthdﬁmfu vinplantlseeane anf derivaiiyes thereof.

struct g{eﬂ,‘}%’ Iﬁ‘g Cfag%se hilﬂﬁ% "p/(gll){f C ﬁg%ﬁﬁs% allI e by Qﬁérmcal group

(A) us ber aver ag

1 lseé?éar&s bl 1P uRit 9PEctine hdlin Qtﬁarmﬁtoefuadaﬂ §ng and that
2@%100 %&iﬁg;e Brlé ferably 3@000 to

00., As
t e mrbymme(rA)(ha; angiialirselublechemizal RO 5 aﬁar xyl group) ina

P arthetiE et Rt s pis S DM A EDERGE B ring
st r uct gmepobRRst(iA) ubddia th(hprepcﬁit yxmnhéd\hammlmbanangraghe
unit structure rgegpresent ed

 naieAsRr g of 2GI00RG01000; BEGFRN & S o8- 0P, Bpre ppgterably
Sgégﬁfgég%gorepresent ed by Formula (1) satisfies

can be used. In Fornula (1), R is a
hal ogemsaheplyarer &éhkysedgn cheppresemt Eivkotion, giolypnerdiavingl unit

et i B R A

¢ @ugifstelctdre rB ted b
rg{gg&ﬁ%lsn@g iliésm'ghnglatﬁtg gér of( A)lbgﬁgalg?%gh and vvhecn nggél sdn o

n
I sFoanukanil bgassmedmtb@ 170, dbedratip of ghearumber ad of unit structurcs

?géégsfézﬁegf%ylg uéaéSaatfﬁ)ﬁeF §|}<H1 ﬁ'@ E? éeat : s bﬁn@iﬁ (1),Ryisa
Odlo QI? aloh, an\mé;/'ﬂ ﬁflﬁlgl, an Hﬂ@xﬁé&ﬁﬁtd ﬁmfl glc?&m group,

repr sents a ene ring and
I aptins grolip, mmmle leraups Aw alhyhvgrbdnmleg@ungt p thipalkylpgroup; R, is a

exi gts essent i e nunber o req
 CRpOSHERUR D8 Toun e By RRet BerEor FinedaPbiglpl B B ah feper of 1
Ofor 94 tiHeH gt 18 nBURShiihteSettoT 1ab 7tand nil 3G iflieger satisfying
substituent Rl is optionally contained and can be

c Ouheli<iBeh2)n They, whenred=2,mediscintintegercoftateidane mh ifdseinteger
of substltuta tltu sof th r|n £XC
AT n 0= Pdo eI | HhEprotmatic Sdtd R e Rkpdntta
t I?ﬁﬁﬂtﬁ%l@he Hﬁgﬂf?& wikn EE%ZSH li’ﬁiré&ﬁﬁ%sanﬁlra@ﬂg ring. Thels@baituent Ry

I mum nu of "substitutabl e substituents
ofexisl’saessenn@lly Tinthe niusybet bEt er morsin thOring pad Fanbeesrdained up to the

LSS LR L S SO AR Rt i

a optionally contained and can be contained in any number from 0 to the maximum

number of substitutable substituents of the ring except the number of substituents R,.
There is a case in which the total number of the substituents R; and R, is less than the
maximum number of substitutable substituents of the ring. That is, there exist
substitutable hydrogen atoms in the ring.

[0010]

Examples of the halogen atom include a fluorine atom, a chlorine atom, a

bromine atom and an iodine atom.

[0011]
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brom ne atom and an iodine atom [0011] 12 The al kyl

group is an al kyl group having 1 to 10 carbon aton(s)

and exanpl es thereof include a nmethyl group, an ethyl

group, an n-propyl group, an iEbpropyl group, a

cycl opropyl group, an n-butyl group, an isobuty

group, T afled gimtpylh aglaﬂqyb groalp haemg ltmtlyn cammm@) and examples
cyclobutyl grou net h opr rou

2 theseefynciyde s g 1@5%% gh sﬁlﬁ n‘%p‘é%ywp -0 Tgopropy!

! g?@lpp]ylcyaogw| gt%ﬁguaﬁr n-Butyt %%B}’Jm’ 1@0M§'B’érouﬂ faﬁ%@c batyl group, a

di met hyl - n-propyl group,
aneril-pevdl groephy bycdeblpykgryup glr bm@;hyé-cyclopropyl group, a 2-methyl-

2, 2-di net r r ou 1-et Y, r ),

A <sgleppheppb. & Sapro BBURa fendt il Pk to-bu
2 -S&IPI4l3- lﬁmgpﬁl&]y)h PR 1 ladﬁﬂdﬂ?i}fl#bropwgixbﬁb Uinyl,2-dimethyl-n-
group, an di net hyl -cycfopropyl group,

2 p@erml gmupya -2g%fdllmﬁpjlnjdgypropml gﬂ@m@ 1 gthyl-n—propyl group, a cyclopentyl

?}‘B}/ & nl¥lﬁ hﬁgrﬁoﬁqglgftg{ﬁ%gg% all ﬁ{}@%clwﬁgf’@’oﬁﬁ ¥ 3-methyl—

2 “cyEloBityt BroRpNdry/t 2gr1ﬁaumy1 ayaompjflygroﬁp, pez,n ylimghyluqycl(mropyl
4- "met hyl - n- pentyl group - di net hyl - Xn
qrEBeND, ad - q:hzt-@icmwlgmmﬁﬁreﬂgxlwﬁlopgw gfoup, n-hexyl group, a

1,3-d N
L S SO e Rt s 4
3, miethly B bbntit grobpl,teyl 1 glimethyl-a-tutyé tghotp; a -l Rudimetiyd oulpytylagroup, a

o S:%;'élyn'w?é%t'ya oy b2yt pie. 2 23 R RYn-buty
m:gtrm ¥R Hgﬁ%th Y3 ¢ PHtgd gﬁ‘)uﬁ £1 My_rlrét lﬂiﬁﬂ'@ﬂmﬁ‘ 'am'-@tﬁﬂ—n -butyl group,

acy cycl openty
graoy D,Z tanﬁ{hﬁmhprbpylygrbqpenlt 8' E-tgmupfl-na)ropyl group, a l-ethyl 1-

gr%ﬁﬁ‘%\pﬁ’%’é E&%B::%i'le rl%—/ﬁét&%ﬁ ﬁrc?ﬁgrl] lrou%yg l(:%i(%&)'l group, a 1-
- Ghdiy 1 é‘;&éfdpeﬁmg ¥lou ﬁga Quﬂethﬂ clycl%ypéhﬁﬁgfbﬁb &Y-@lh@bjtlt@yblopentyl

group, I et hyl - cycl obut grou

digreurhyl1- @bﬂl-m‘mwalylgmmp a 2aethylsc)f@1qwgﬂ )EFQL@yE ﬁc%lmlgﬂyclobutyl

grggmgq ﬁét% 91m%b@.3cargﬁ%bu é Qtly.il diMtA:cyBlobutyl group, a 2,2-

1- dﬁn%?ﬂ&}d@&ﬁ*l@b@[&)ﬂ 2 E-l’clﬁﬂ@thylacyclobutyl group, a 2,4-dimethyl-
2-n- propyl - cycl opr opyl ? 1
1-yglory groupyd B SphiBisihy '@V‘E}‘Gb“ty]ag@ups"ob Pasgpyl-cyclopropyl group, a

;?ﬁglb %P(gpgzmﬁmzlgér%#?t ﬁyé,yqzl ngPE%M px‘égfll %‘91519 RYl-isopropyl-

2, cxcBptapyhgioy) a t,ﬂgﬂ-ﬁm&byll-cygtoqmmyl group, a 1, 2 ,3-trimethyl-cyclopropyl
% E’g‘%"lrg :a:zl 2 g&%l ygclflggqc)ggﬁl/gr g;; oupethé{l-g-methyl-cyclopropyl group, a

| AR - opropyl group and a 2-
etzﬁétpyl I?neﬁﬁ;l %{‘/)E’Y@g?g %?%up [Igce)tciil )?l P 0 )I’<og>£y P
gredum 3|-memyl-ayd<lwpglrgrum) having 1 to 10 car bon at on( s)
aqﬁ xanmpl es thereof include a nmethoxy group, an
et %135

group, an n-propoxy group, an
The alkoxy group is an alkoxy group having 1 to 10 carbon atom(s) and

examples thereof include a methoxy group, an ethoxy group, an n-propoxy group, an
isopropoxy group, an n-butoxy group, an isobutoxy group, a sec-butoxy group, a tert-
butoxy group, an n-pentoxy group, a 1-methyl-n-butoxy group, a 2-methyl-n-butoxy
group, a 3-methyl-n-butoxy group, a 1,1-dimethyl-n-propoxy group, a 1,2-dimethyl-n-
propoxy group, a 2,2-dimethyl-n-propoxy group, a 1-ethyl-n-propoxy group, an n-
hexyloxy group, a 1-methyl-n-pentyloxy group, a 2-methyl-n-pentyloxy group, a 3-
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30 i sopropoxy group, an n-butoxy group, an isobutoxy
group, a sec-butoxy group, a tert butoxy group, an

n- pent oxy group, a 1-nmethyl-n-butoxy group, a

2-met hyl - n- but oxy group, a 3-H%thy| n- but oxy group, a

1, 1-di et hyl - n- propoxy grou a 1, 2-dinethyl -n-

p mquydyi persvloxy araur? a dimethyls-pantylosy exguny ﬁdubdll‘%ﬁthyl n-butoxy

e TN

grd%@thyﬁn—%uﬂeﬁiy grBwI 2, ndﬁﬁéthw@bwogy gbtﬂlp, a3,3- dunethyl n- butoxy
4- met hyl - n- pentyloxy gr oup, |nethyl-n but oxy

grenenp, ad -cthyl-ntbiyowy group, b@tecslxx} lgblamay gepup, a 1,1,2-trimethyl-n-

glpa?}%lxr)%tﬂgy g %gttﬁrq\étlﬁi—glﬁtﬁ og(o%&yér@uyﬁ%' 1'15&1913! n'ﬂatl@qtrpﬁ%poxy

3 gfod ity letlﬁri-mih@thyl -nPkpoRy geoup: et hyl - n- but oxy
group, a 2-ethyl-n-butoxy group, a 1,1,2-trinmethyl-n 5
pl8YHy group, a 1,2, 2-trinethyl-n-propoxy group, a
1-et hy| r _ DA e 1 10
1 ot hyIAé th%{‘:ﬂﬁﬁ} gf&ug,r%%gf)% I*éIrH UPexil Ig ammo grou;r)nhavmg to
grcathon abcﬁsﬁswleal bd\hizd ahd meplﬁptlmrmlﬁ ilwhudecn lgcthutmrhmv grogip, an
1 to 10 carbon atong can be used and (£Xanp
t IFEP&RInD 1gZQURy 80 2 RFEPHHIIN HB Ry URRP Y alam&aﬁ%‘% no
a B , -

creaeBeroIaRin BRXEOM fibul o chbh, 3R NCBANI @D Broup, a sc
g rbutmammn grawqh lattgﬂt-émi}ﬂmngmcgnqu, a cselobutmamyng giawp, a 1-methyl-
ar ert-butyla cJ obut vl am _no
orcatBbroRv s b, & gunehT R R G B oi 3R hintylamino
2, 2RI - rﬁ¥1§15rpﬁfb%%)rlbﬁ 0"%?0&5 , QUPmeaHy 1A=ty bl Gr8p, a 3-methyl-n-
group, a 1-nethyl-'n-butyl ani'no group, a
2bnerdmmorgrmm gndaaddcdlgxeﬂwbn momdamtmrowp 15
b:ﬂ@) ﬁm no group and a 1, 1-di net hyl - n- propyl am no

%lp [0014] As the ami de group, for exanple an

anm de Q{soHp ahidd gxgu% ﬁ)ﬁeﬂa@nd;ﬂaabmde@euﬁ Raviggh th &0 vadbdn
and exan‘pl es thereof include chem cal groups such as a

haleam(s heAndee wed @,pd examples theraef inclygeshpmical groups such as a

G

i hgtrosteacetdayide gedagny| groups having 1 to 10 carbon

aton(s) such as a nethyl carbonyl group, an

et[m/]ls&arbonyl group, an n- propyl carbonyl group, an

i sopro aﬁ@‘i Uhhe AkFidRrboRyIHEUPRERRY A0 QPEOHy! Phaving 1 to
an 25 % car eony?l group, FP)I sobutyl car bor){yplrc’%i?i &

g rlﬁunprboa asmn(-sh) sohl asarmmylca@onxlrgromtaarechylcarbonyl group, an n-

bUt YEFS?F' q?'k;’i glgpglp %@ gl%%%g%lyglr&%,%ocyﬁop yvcparbonyl group, an

n-butylcarbonyl group, an isobutylcarbonyl group, a sec-butylcarbonyl group, a tert-

butylcarbonyl group, a cyclobutylcarbonyl group, a 1-methyl-cyclopropylcarbonyl
group, a 2-methyl-cyclopropylcarbonyl group, an n-pentylcarbonyl group, a 1-methyl-
n-butylcarbonyl group, a 2-methyl-n-butylcarbonyl group, a 3-methyl-n-butylcarbonyl
group, a 1,1-dimethyl-n-propylcarbonyl group, a 1,2-dimethyl-n-propylcarbonyl
group, a 2,2-dimethyl-n-propylcarbonyl group, a 1-ethyl-n-propylcarbonyl group, a
cyclopentylcarbonyl group, a 1-methyl-cyclobutylcarbonyl group, a 2-methyl-
cyclobutylcarbonyl group, a 3-methyl-cyclobutylcarbonyl group, a 1,2-dimethyl-
cyclopropylcarbonyl group, a 2,3-dimethyl-cyclopropylcarbonyl group, a 1-ethyl-
cyclopropylcarbonyl group, a 2-ethyl-cyclopropylcarbonyl group, an n-hexylcarbonyl
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group, a 2-nethyl-cycl opropyl carbonyl group, an
n- pentyl carbonyl group, a 1-nethyl- n-butyl carbonyl
group, a 2-nethyl-n-butyl carbonyl group, a
3-net hyl - n-but yl carbonyl grodd, a
1 1-di met hyl - n- propyl car bonyl group,
gi ABinhathylm- pémpbchﬂmnplogryhp,w-mem'ﬂ)-n-mntylcarbonyl group, a 3-
2 2- di met hyl - n- propyl car bon

it TR Ry P PR R ORI Rg by
g[)l?}t&?ﬁ:lﬁm}[ g[%hg%% 1.8V -)illﬁﬁﬂ@é}ﬁb’ﬁyl@hﬁﬂpa 183 dlmethyl-n-

tyl b
3bgtlsfgda?ﬁgn§'}/%ﬂ§?gtﬁ S’f)ﬁleggedv% @%:igqltjrgowl Broupy A det-fiiprethyl-n-
g P I%.%/r 9"@I“8 A %’a ycﬂ ﬁ-&b Ha?u%blcr-;gggnyl £rqup, f'ih efthyl n-butyl

C}éﬁ]bﬁ@fl %rzbgcﬁ%ﬂ-n-%ﬁﬂll%rb(ﬁlyl group, a 1,1 Z-mmethyl-n—propylcarbonyl
opr opyl car bonyl group, an n- exylca{bonyl

1 roupt aum 2- Hlméﬂl‘gl-h'y)rop‘}’-l(ﬁ’ébﬂlvl geupon ethyddaethy

oy Rtk Tl B R gt g

?@ibﬁw mrtm%m giocagrJ.oonﬂéthﬂr@umpeﬁtymarbbnyugmpmz-mathyl
butyl carbon roup di net hyl - %Icarbo

grcpelppentylea on{y @pm |a_3ﬁme31y{-9ycgg]?q5@ﬂ lg,boupa aq ~ethyl-
2,2- b 5
2oL a"f‘r@%%ﬂﬁ%‘?ﬂ%ﬁ“ﬁﬁ s

QEWEbut?lcérb%h?Vémﬁ et 2ld1meﬁtybayqt¢b1gyloarbpn3d group, a 1 3-dimethyl-
2-eth n- buty Icar%

1 cxclgg'@tv!caélonyl grﬁﬂ&r%%?rrdg'aﬁg'gh 93("10*&}%‘8?{ bogy! group, a 2,3-dimethyl-
L cz?lﬂbul&tﬂcgput Bﬁ uBfaOi’X' ?EE cl&ﬁd?#!@arb@nyl group, a 3,3-dimethyl-

prOp onyl group, a
1c9¢lbb1hty2:aﬂ%h9w;mupm b-pyproaylbmqyjlpr(gxymonal group, a 2-n-propyl-
cycl ohexyl car bony

ORI RoOBB LRyl BRTIPY P tslpproBylsarbapyl groyg, a 2-isopropyl
g‘ﬁg?ﬁ@?ﬂéﬁ%hgpg%hy H P9E-trﬂhethyl-cyc!opropylcarbonyl group, a 1,2,3-

cyclo carbonyl group

c yriinethyt-yydepropylghrbgniigroum azz,%amme&v&cwwwaﬂ&?'&&m group, a
g rlgéjtgylﬁg-mytl &%’BHOBB%}Y%E‘?DU &%L%r%pg 8&{‘% {S:tphg/i {L L&Qet&?l~cycloproriyylcarbony1

WP U DV RALR Ry @M)Brop@lcarbonyl group and a 2-ethyl-3- methyl
2%% Lg)bmet hy -cycl oybg?yl carbonyl group, a 2, 3-dinethyl -

c;cgblobwpyloamhgﬂougr oup, a
6 6§nethyl cycl obut yl carbonyl group, a 3, 3-di net hyl
4 % Jlobutylcarbonyl group, a

1- n- pr EimplsCofané ﬂﬁo‘dlkﬂrgﬂmp/inclynde tipalky Duroups feyjng 1 to 10
cyclopropylcarbony rQup
chehopraems) sy ASTANGITING BEoMp: 2 Beglthio Bxoup, adisyithio group and an
cyc £O arbonyl group, a
h§§¥ g%hﬁhyl-cyclopropylcarbonyl group, a 1,2, 3-

tronﬁﬂhyl cycl opropyl car bonyl group a
2, 2 3- trlnethyl cyc| opra
1ol hylnadfchy e ap i bt aangregH Yfienfign hes  unit structue

r@{nﬁé’%ﬂéﬁf %ﬁ%ﬂ& t@)' oS L O, s@ﬁ&ﬁ%b@lpr&@ntld By FForrﬁula (3). Asthe

cycl opropylcar on
2 lﬁﬂmét“(&)mpdﬂymer ayehwprvdiepith gtomjmyrn F e gl u:[u@gmﬂtur
S?ngpglgsﬁ%g?{lﬁé)%i Lo @6' Xslsux% QtPbe Fﬁ! #85at POARE K¥inber n2 of unit

structures represented by Formula (2) satisfies 0.2<n2<0.8, the ratio of the number n3
of unit structures represented by Formula (3) satisfies 0.1€n3<0.7, and the both satisfy

0.3<n2+n3<1.0, can be used. In Formula (2), R; and R; are the same as defined in

Formula (1); and m3 is an integer of 1 or 2 and when m3=1, m] is an integer of 0 to 7
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carbon aton(s) such as an ethylthio group, a butylthio
group, a hexylthio group and an 25 octylthio group.

[0017] In addition, the polymer (A) used in the

present invention has a unit st¥ucture represented by
Formula (2) and a unit structure represented_ by . .
Fandwhen if3=2, Ad i ke intpgenyofbrio OA)The substityant R iisoRsiemally contained

when the total nunber of, all upit stru e .
C&ﬁgﬁilf Ef{ pq{&alpﬁglrb%}yqube( /&so.n? to {hg Ll;l}%(gl(n It %m%lje er 8f s%tﬁtenutable
r ahibQit@ntd HOLE HABE Ther 9k chieiih whidH the nufnber 6y 8 desstiieh the
by Formula (2) satisfies 0.2< n250.8, the ratio of the

numdsdmumciungifer of sebssitytalle setsgtuenisof daamng Hhat kb hase sxist

3 tisfieg 0.1< n3< Q,7.. and the both sati sf
g.sé@iﬁ%ﬁﬁ%’%o@,en@?ﬁg tgqﬂ%relgg' In Formul a ?Z)I,SR?/ and

R3 ar e 1hFermalE3 R0l iRndadividualipreprdsant(alhydragen at@nj smethyl
an integer of 1 or 2 and when n8=1, nml is an int ger
ofgronp, 6 crbanyl swep omalkylﬂle%boawxylr&felj%ﬁawg R g 8ropg
The. subsLi - . . :
L e g

NydiB(s) 6f arb arosiatit gralp leavirpuhst 10t caelnirsatarins t Bzampleg of the alkylene
There | s a case in which the r]unber of(g& if Iesstharg le
t rEoumRgiude mmcihrere group. ATty grCEPEP i RS EIow Examples

85 Mmoo 0 6 o s

i rsdbstitatad phenyl gprups eaphthyligyeloasrbearyrgroup, pad pygmples of a

roup, a. carbpoxyl .gro or an, al kyl en r

Pesopge £ 62 St Bt B Y BT BT BEIGeR o
si ngl e ROREhlesHE Ahb¥drB&otipduBntTayinigdicih® thd (it shoture
aton(s) or 'an aromatic group having 6 to 10 carbon

atreprssenBddpF ermubd (Dhiecladasarngitcacid methagsyligiddicgnic acid,

t hyl : d a butyl
ol S, rat o o ey BaRadlc 868, T00 D00 6o 10
q0oHy]

capb atons include an unsubstituted and substituted
phenyl” group, naphthyl group and bhenzyl group, and
exanpl d adsitian, a8 PPy (A) BReduRSIERIESET YRt Rgbaner

| WBA2 Behdith BEPURARM Erl8RAATY IR (S ATRiEanRlure

onen ucl ng -t structure
1qepregunesictyt Bstinhia RO anihia strdturie meprastatealdryyf oronuda(Sd, or a unit
nmet hacrylic acid, itaconic acjd, ic acid, I o
a IR TepTassHted Ry Fopnylai®) Wi%? _%‘b?? P t@‘gﬁfh‘@ 15a
ggJo}’ﬁHér. c()g}?ag&éiggg cbﬂlbf{{aﬁoﬁ bf 8RNInit MSHikd RPresente@ by Fermula (1)

nt-ar ni n es the unit structure represented by .
Fanththeur(if jtructura negressnteddtyuremuia(4).cppadvmeat eantaiping a combination

Formul a .(4), .a unit strycture represented.

(3 ittt ehreepip oy SsTuE B0t By B AFgiipfesentcd by

anghrmala8h, dr6PolRer RRtasig a cdidinatidn of theluhitastructure represented
by Formula (1), the unit structure represented by Formula (4) and the unit structure

represented by Formula (5).

When the total number of all unit structures constituting the polymer (A) is
assumed to be 1.0, the ratio of the number nl of unit structures represented by
Formula (1) satisfies 0.3<n1<0.7. When the polymer (A) contains the unit structure
represented by Formula (1) and the unit structure represented by Formula (4), the ratio
of the number n4 of unit structures satisfies 0<n4<0.4, and when the polymer (A)
contains the unit structure represented by Formula (1) and the unit structure

represented by Formula (5), the ratio of the number n5 of unit structures satisfies
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pol ynmer containing a conbination of the unit structure
represented by Fornmula (1) and the unit structure
represented by Fornula (4), a polynmer containing a

conbi nation of the unit struckfure represented by

Formula (1) and the unit structure represented by 25
Foginsx0a4.( Bhenalie polpmiey (ry containsthe uniy strugbrereprgsanted lyf Formula

g L B e M ey Bt
SHISIME ngd SPEESAN LRI BRI Gerahs<VAaRd Dnt Phdns<1.0.
(

ctures constituting the polyner
01195 assurred to be 1.0, the ratio of the nunber nl
of unit structures represent, 30 For

s ﬁt i sf leEonmgasgh), RagngR sw@wdpﬂgytﬁafeg%,a%k%gééﬁpgp A methyl
L Igrequ%g%&ar%%){c# eérgﬁei?r n afl &%@%@%l%YofﬁMg’il {013 caBén hidgh(s), and

ruc rimul’a (4 the ratio
OR;irfesentsharunsdboitutadiot sdﬂsuumdﬁlbﬁ gzoun kavirg1 to 10 carbon

uaiem(e) aeraekubegu BeuBR o Baatha O At bek pyp havine 4
S§$ 4ol n‘[o)ﬁ atJnEso(%?%FJfﬁsﬁfé %?Mu P RAVING 8 td D) carbbe atotisl 6r HEombination

t he nunber n unit structures satisfies 16
Oﬂlan&rf Thé alkm grouphie theotayness thiosp esemplhfiedingdiaamyla ¢1). Examples

t t t ed
o SR HherAlkTigecRtboRRh ot P, 08 > RarsPR el Rslude .CHACOOH, -
( 4,130 éO?PéﬁH‘l@;C%@)OH t RRariple®ef the ﬁﬂdiﬁatﬂ:fgrum having 6 to 20 carbon
structures sati ies O< n4+n5 0.4 an

0 a&mmelmdenﬁunS!Jb@tltutG{dIUEQ]JStguﬂeﬂ ph%rryilfﬂrcalpe ngphtlpyl ezopp and
Ri) i n 'gﬁ)'u%gq%bl % %bsglt'n%ﬁk fchQE@s&Hs tedr0Bbd itlude an alkyl

enecar oxyl= grooup

h Yédi:ganliatlial aadkan aton(s) and R8 represents an
unsubstltute or substltuted al kyl group. havin
St

10 car Fommpiasoife moaomgriopiftadkiing A rbrt gnisd by

ban i
a?g@dai&f“&@)gg al lgfﬂg@éu g ne{ﬂgwn@ﬂlaéryéagf’ t?o@nﬁ g’{egh?rﬁgrylate n
Olbugyl ﬁ@ﬂhﬁcﬂﬂbﬂemcmﬁxtﬁhmthmfrylaﬁmdaembmyg nmﬂpacndatphdkyl esters

© RSPy B RO RSURHG, o8 st b exflobexyl
atn?e[ﬂa%}%lht%cb v1644 met@gﬁfmﬁ[@en@%m&l

aromati ¢ group havi ng 6 to 20 carb
atrm’fhactrylaﬂemhd 1ﬂrlnom)d niethdctylatetiany} esterp sugh %tr@enﬂﬁéﬁwcrylate and

group, nap royp
ﬂ’eﬁzﬂﬂ%ﬁqﬂé‘hg C%ﬁj‘gg %fﬁ%&géig%%%l ll nc uédg%ary th!
alfﬁ%ﬁ:até‘%cﬁ&l% 1 REdndte "Ry RREBFA1IG @Bferstonaihs 2hydioxyerhyl
nonomer for | n roduci ng the ‘uni't structure r eﬁ@ ent f
bynetﬁmiaieauf@)imxmqm mathayrrylaégﬁm &-hydrorryetly F‘%? ate;
met hacryl a hac .
von e At moanie Bhial - Qs gy oon
miﬁ&ﬁﬁﬁc)ﬂrl@{e, gly@ic@l’ [x-ﬁa%{lﬁ'ia%rylate, 3-4-epoxybutyl acrylate; 3-4-epoxybutyl
methacrylate; 6,7-epoxyheptyl acrylate; 6,7-epoxyheptyl methacrylate; 6,7-
epoxyheptyl a-ethylacrylate; o-vinylbenzyl glycidyl ether; m-vinylbenzyl glycidyl
ether; and p-vinylbenzyl glycidyl ether.
[0020]
In Formula (5), Re and Ry individually represent an unsubstituted or

substituted alkyl group having 1 to 10 carbon atom(s), a hydroxyalkyl group having 1
to 6 carbon atom(s), 2 hydroxyl group, a halogen atom, a carboxyl group or an alkoxy
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such as nethyl acrylate and i sopropyl acryl ate;

cycl oal kyl esters such as cycl ohexyl 20 nethacryl ate,
2-met hyl cycl ohexyl nethacryl at e,

di cycl opent anyl oxyet hyl net hack¥l ate and i sobor nyl

nmet hacryl ate; aryl esters such as phenyl nethacryl ate
aggoupteving 1 tet(harbyr atomy(s)d |ﬁcsath©@bkyl group end thei allaxgraroup, the

e A o gurcaRpA e O SRBE I 2. by ar oxyet hy!

met hac rE}Qaﬁ'{p‘fe s o thY RibASMEF fbpﬁ{tro@ﬁblﬁg@lﬁé’utﬂi anfde represented by
2- hydr oxyeth met hacryl ate; 25 glycidyl acryla

gIFpundlﬁI(S)mmhmic Myal%unsgluyetecugqmm@dhwc&lcqas)hua[cg)@ 2.1)hept-2-ene,

et BB, S e

31&:1 ?ﬁaepéabgi 2. uﬂébhmle&aebo@bhemmhqmpm-ene 5-
acry a epoxy met hacr

emdwhmmyﬂacmlﬂﬂ?ab)hypta% e, 8- -hydogiebi1 GiFyRlo@A Dhept-2-

Cuers LIRS R SK GBSl 20 e, 5

( @hydﬁ&y@[@cﬂ(@zlmﬁepﬁweml 5,}6 dlmb@gemycmaz 2 1Dhept-2-ene, 5,6-
unsubstituted or ~substituted al kyl having 1 to
1 dihudnenrmsthyh kigycle(2y bheptyZasney P 69418%3‘ 2

SR 2Tt he KR AREA B0l LTIERCR AL 5B 3

C aidabyoxgbizyti®)2.2 Ahdpha- mlekgl-hy@mma-ﬁ mnﬂiytbhrafcw(kéﬂyhept- -ene, 5-
sy ey RSl S B e SRR PP DRI e Ihept-2-
t e LS”bsIrbéi _YCAIGicY Q8255 PREAD-Bie, sﬁgmm(@l -§-ncl ude

bi cycl o unsat urdted” cohpounds such
blrmgthjrlb(cﬁclﬁ(ﬂl ﬂ&lwpt-Z-mn,eﬁ-carboxy—6-methylblcyclo(2 2.1)hept-2-ene, 5-

gﬁ%l%wy&%(f2 15hep ene, ﬂg d?ca?bc@?bﬁ:%%@ Q(I?he%t i)ene

h)éﬂh)ﬁaﬁdé' Rtk @6 By &ide) e Rirt- Bt 6@ aFrob gIbae iR czyigh@(t.a éhel5-
) hept - 2- ene 5- h dr ox’ neth Iblcyclo 2. 2 1) hept - 2- ene,
5cyelnhﬁ9mm9@pnyﬂb)%fp SRd(lrepy-299n8 - ene,

t hox
SRR SUPSSP 7 DR s B i
dlbﬁﬁﬂ@@éﬂzﬁ@hﬁﬁﬁéﬁﬂ&:l& 1)hept—2 ene and 5,6-di(cyclohexyloxycarbonyl)
1) hept - 2- ene, 5, 6- dlcarboxyblcyclo(Z 2.1) hept - 2- ene,

5b@:ycmla| 1Pkspin2osgaet hyl ) bi cycl o( 2. 2. 1) hept - 2- ene,

[@0%](2 hydr oxyet hyl ) bicycl o(2. 2. 1) hept - 2- ene,
rmet hoxybi cycl o(2. 2. 1) hept - 2-ene, 5, 6-
d| et hy an ybidicipa) thé poRmier iiAptsed-in thee present invention contains besides the

ﬁyg%g@étéregqegeﬁshy@gby %C hodia iﬁ?@@ttﬁg“@ﬁ %ﬁre tepresented by

e n e c ar @E@h y&'%;[/llﬁ'% :;écﬁﬁﬁ%g(%g% hhg%% (4% ﬂel% lemlt structure
5fbptds’emeﬁrtg/c Fr;rhm!lia (Ha or the unit structure contalmng a combination of the unit
D utes eyt cvghiia () SRE ot DS Vi AR ¥fne

C ?Bgﬁﬁei éﬁz afdhdedi ﬁdi?ﬂneﬁ ortaiAinBeRe udt SRRNTre Sepitematdddyyivrmula

1) hept™- 2= ene
(2), the unit structure represented by Formula (3) and the unit structure represented by

Formula (4), a polymer containing the unit structure represented by Formula (2), the
unit structure represented by Formula (3) and the unit structure represented by
Formula (5), and a polymer containing the unit structure represented by Formula (2),

the unit structure represented by Formula (3), the unit structure represented by

Formula (4) and the unit structure represented by Formula (5).



anhydride (himc anhydride),

5-tert-but oxycarbonyl bi cycl o(2. 2. 1) hept - 2-ene, 5-

cycl ohexyl oxycar bonyl bi cycl o( 2. 2. 1) hept - 2- ene, 5
phenoxycar bonyl bi cycl o(2. 2. 1) hidpt - 2-ene, 5, 6-di (tert-

20 but oxycar bonyl ) bi cycl o(2.2. 1) hept-2-ene and )
5, 6- di (¢lys) thb eotyll runytsmobalhyhit structures constituting the polymer (A) is

TR Ao O O A
gﬁ‘gh—?ﬁé (%{is@%’rdQéﬁiM SHELE SRICSTRRE REmBY M8 B téres

ucture represented by 25 Formula (3),

t Répresehied By Rusinula(3) eatistise0 €347 Fftrenlthe pelymet &%) contains the
uni't structure represented by Formula (gg or the gnkt I
s unif strueturegepreadniechy Komais (Hathe Rt strugtyes gpresented by Formula

'SI' k Ua%ltd , ceé&ig%p rc?&r%qgﬁ?%églyedgg{@ﬂnﬂgrﬁd{ @, Al ngtfoocﬁrfﬁé RurhBer n4 of

€S 0 I ncl ude a

P @hi RBctGRRE kavisTies O<hB€0 4 nink vilienUhd polgmee (K peeintingthb ynit
Formula (2), the unit structure represented

b
Fotrnetize repesentet] bhEommila (By ﬂ@@ﬂﬁ@?@fﬁ@@@ﬁ%@ By Faggnula (3)

Formula (A4 ol tal.nj ' .
e B B s B Ry e 6 o
I SRLAEREEANKIRY 0ERSL0/4 aF(rdler 2WHert the pulyinter (A Uoiitsing the unit
represented by Fornmula (5), and a pol yner containin

o), an i ng
t Istuciietreptesented by Formptle Bnthe it yptrpefurd sepresented by fgrmula (3),

unit structure repr nt.ed ) '
Sthe L A ek ERD B e P AP o plchented by
STFLHALM'(S), HRPLBNSA @%nb BT MGt Slcuredsatisfiss 0MIemS5ENE and
total nunber of all unit structures constituting the

pOLdam2iniHAM-+HnS<hOsunmed to be 1.0, the ratio of the

nigggé n2 of unit structures represented by Formula

( tisfies 0.2:5n2< 0.8 and the ratio of the nunber

n3 of Wafngﬁsrdf%é;ﬁ%mef S ARRP RAuhlY sthature réprésthted by Formula
satisfies 0.1 < n3:0.7. \Wen the pol yner gég cont ai_ns

t {8, sndithietpotimercontaining theauit atmgtuss EpeagAted byFomua (1) and

hprmib3Eer B ST Epamrs eyl AR%Idiing formutec:

ofichéiRicalPRiffuiAg) of unit structures satisfies
0:'5n4:50. 4, and when the polynmer (A) contains the unit

structure represented by Fornmula (2), the unit
structure represented by Fornula (3) and the unit
structure represented by Fornula (5), the ratio of the
nunber n5 of unit 10 structures satisfies 0:5n550. 4.
Further, when the polyner (A) contains the unit
structure represented by Fornmula (2), the unit
structure represented by Formula (3), the unit
structure represented by Formula (4) and the unit
structure represented by Fornula (5), the nunber
n4+n5 of unit structures satisfies 0< _n4+n5< 0.4 and



0.3 < n2+n3+n4+n5 <_ 1.0. 15 [0022] Exanples of the
pol ynmer containing the unit structure represented by
Formula (1), and the polyner containing the unit
structures represented by Formi® a (1) and Fornula (3)
or Formula (4) include polyners represented by the
follow,ng forpulae: [Chemcal Fornmula 9] 19 (1-1)

COOH OH 6/~ (1-3) \ COOC2H40H 00 COCOH
(1- 4 COOCH2 { 1 - 5) i COONS5 | CH2OH
[ 0023] i exanpl es Iof Ithe pol yner cont ai ni ng

the unit st ipresented by Formula (2), the

unit struct g ent ed by Formula (3), or the unit
structures éhres@nte®@@M Formula (2), Formula (3)
and Fornmula (4) and/or Formula (5) include polyners
repr eseg e follow ng fornul ae: [ Chem cal
: C08—|H(2-1) COON (2-2) ~(2-3) \ OH
3

(1—2)

OO COOC,HoH  (1—3)
COOH
(1—4)
(.
COOCH; (1—5)
OO COOH @ CH,OH

In addition, examples of the polymer containing the unit structure represented

[0023]

by Formula (2), the unit structure represented by Formula (3), or the unit structures
represented by Formula (2), Formula (3) and Formula (4) and/or Formula (5) include
polymers represented by the following formulae:

[Chemical Formula 10]




CH2000H (2-4) COOH COOH 5) COON C16 (2- ,~000H  ~J

(2-6) \

\ COOH (2-7) COON ~-* (2-8) COOH COOC2HAOH s

[Chemical Formula 11 ] 21 COCH (2-9) CH3 COCH (2-10)
NHz CoOH (2-11) OCN [0024] TheZ(pol yner (A) used in the

present

i nvention can be produced by copolynerizing

any unsat ur atyed nonponerns, ot her than the above

nononeLs

he unsat ur at ed nononer

i ncl udetacr yl/‘am de conpounds sucfp as;y acryl am de,

N- net hyl acr
N- benzyl acr
N, N- di net hyl a
nmononer al so |nclude met hacryl am de conpounds such as

N-GKK?Hacrylan1de
N- phenyl acryl am de and
yI&m de. Exanpl es of the unsaturated

et bacryl am de, N 10

| met hac gl de,
eOH ¢ @W

pl es of the unsaturat ed

OO OOH COOC,;H4OH
CH,COOH

/F\J’ (2-4)
OO COOH

COOH

/e\* (2—-5)

COOH
COOH

(2—6)
COOH

% _
*\i-

2—8
COOH cooczH4OH@ ( )

[Chemical Formula 11]
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conpounds such as styrene, nethyl styrene,
chl orostyrene, bronostyrene and hydroxystyrene.
Exanpl es of the unsaturated nononmer al so include
mal ei m de conpounds 15 such a4l nal ei m de,
N- et hyl mal ei m de, N-phenyl nmal ei m de and N-
cycl ohexyl ngl ei m de. 025] The nethod for obtaining
q the present invention is not
particllarlly |imt'ed. neral | ygo they polymer (A) is
produced by Tagrtel - poMEri zing 20 a nononer which
is the aboy bed speci es of nononers used for
obtai ning the& p Ha(A) in a polynerization solvent.
In addition, if necessary, the nononer in which
functi onal ; t nononer are protected may be
: . subj ecting the protected
functiohal ¢ o de bgéﬁcti onNa+aathrent. 22
Exanpl es of me tion sol vent include:
al cohol s sutp_gs_pe nol , ethanol, propanol and
but anol ; ethefs such as t etrahydr of uran and di oxane;
aromatic, hydyocarbgns ch as benzene, toluene and
xyl ene; {f ol v h as N, N di net hyl f or mam de
p pyrr ol i dphe; ester?_ggqn as et hyl
Y feet atCOak eth§ | act'at e; al koxy
esters such @ | 3- et hoxypropi onate, nethyl
2- met hoxypr op~e € "GN hyl 3-net hoxypropi onate, ethyl
2- met hoxypr opi onate, ethyl 3-ethoxypropionate and
e 4]2-ethoxypropionate; et hers such as ethyl ene
gl-ycot di nethyl ether, diethylene glycol dinethyl
et her, Thegiobyhar(A)aketinl thelpresént linventien can bi¢ prodyéesiiyy

gl ycol nethyl ethyl ether, propylene.glycol dinethyl
eCRRALYBIRHZIAR 3PY W?ﬁéﬂé@eﬂfg‘&ﬂ% O g‘re BPxe F}"nafé’g%sm
di Eﬁx\é‘;hes %ﬂlftr vfﬁs'aﬂl!r%‘E@ noBReAnkM e 8bHBntide ¥sMpaends such as
ethyl'ene glycol nononethyl ether, ethﬁgene gLycol

maoxyédnhige, Mhethylachytmtige,dhethylacodamides Nobaselarrydarpide, N-

di et hyl ene gl yco pet hyl et her,, propyl ene gl ycol

n@ﬁ%%ﬁ?q{%mqgﬂ@mﬁ":agﬁfpéﬁgym%l nonoet hyl et her,

di pr opyHxanidlofekd uianeaed Mohodkhsko athdethahanylasiide

gl ycol nonoet hyl ether; %jycol nonoal kyl ether esters
e

smtgpasnctsrsuply asamstlmgryéeirg N@by{g}eﬂ}gc%w@p, I?IC otate
- el ehagERhAE S BB naGSlanAa0 NG 8RR Blcr Bifide and NN-

Mgl ythy InS@atkyihmid), dhangies of-thdrepaansiad mohbagealso include styrene
pol yneri zati on solvents nay be used i ndi deuaI ly or i

I N
c spivppundserclas @tmﬂgfmﬂ‘m”é%/ﬁ?ﬁe@l?%%ﬁf% ehfed

fromt i.ewpoi nt of the safety for the gl obal
e x’/'frﬂroé‘ﬂgtrg\r%{‘sand a work environnent, preferred are

propy| @x@mples of the unsaturated monomer also include maleimide compounds

acet at e,

such as maleimide, N-methylmaleimide, N-phenylmaleimide and N-
cyclohexylmaleimide.
[0025]

The method for obtaining the polymer (A) used in the present invention is not
particularly limited. Generally, the polymer (A) is produced by radical-polymerizing
a monomer which is the above-described species of monomers used for obtaining the
polymer (A) in a polymerization solvent. In addition, if necessary, the monomer in
which functional groups of the monomer are protected may be polymerized, followed

by subjecting the protected functional group to deprotection treatment.
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20 gl ycol nononet hyl ether, propylene glycol

nmononet hyl ether acetate and ethyl [|actate. [0026]

The conpound (B) having an organi c group which

under goes phot odeconposition220 yield an

al kal i -sol ubl e group and used in the present invention

25 i s Exampiesofithequiyraeniatign anlvomtgadude gtlQ@bpls(SBdMS metharol,

e oot ROk OIS GOMRO2) L ah ulhh Bl ioxanc; aromatic
Bf&rg%{b YnLhRf Sk bakRRt okehd il By18%S bbRksdivents gmshms qu-

e present i|nvention, when the conpound
i dimhylfmaandambwpun@m 2-gyrrolifiency sxetsisyeh %@h&ltacetate butyl

C%@%E:afl ewg@g}aat% rxg% ta%cslggﬁ%s x'ﬂ?tha? 23%6 Wr%pmnabe, methyl
abslﬁethﬁ)@ﬁﬁ‘&qoﬂtﬁ rbtl@ylQr-@l%ﬁlbkﬂb’rbﬁ@nﬁteaahylcmm‘eﬁfolxyp@plonate ethyl

group (such as an ‘epoxy group and an al koxy
g Bsunlmoxypfommwmghylraca%péyns@mwwt f(rﬁfuqh&ﬁyrﬁ% glycol

T

l uséﬁﬁ 1&&1 Agcd mpémylen@s&han gmpsrme\gglcopmmetwl ethter and dlpropylene
the or gani c _graqup

% ch, under vl

pgbtcobélwﬁlpdgher,cg{chg dya,l]g[l&s ¥ g|yﬁg] mog%aﬂ%g&lﬁt%ﬁ suich as ethylene
SRR BonARASLURE, B e 55 PREbcB s ceniRhe ol

S Qﬁdﬂohﬁtﬁy,l efher tdiahylaﬂe ghypoiseongeind etl@r,cpremdtn%imqi mdpemethyl

5 eHepTESBFHR 81 GRFHBb ebF CHEDR L g ether and
V\’f&&ﬁp‘)ﬁaﬂfé}gﬁg%om%ﬂ SR ?Pj%'l h'loﬁﬂalk?l éth&' edte@dsuch as propylene

group i nclu
ngnhbhmuomemgblethzn atetalg, @glgbltahepetﬁéf? anchethylcsllpsplyeagetate; and

. i e LR
gﬁgﬁl‘ggtgrﬁd HREEPSIyhierizatith dobventssmby Bhuseddadividually or in

con ed wth rrolsturetoformloacarboxyl ..
| mombrationof tg ot mereltypesihpteph ofiions Hesdh 45918 éheg‘fIBY‘JEmm of the

dg% yofg rl?lal %g}eélg@%g?ﬁ é’{“),q'lﬁgg{”%ﬁ exﬁé;ﬂ'@f%ﬁreg afStopylene

agidol RRdnomethys BB, ?wmetgnﬁ:ou nfonumethyl meaacsatmmdwqhyl
wave on a pattern ormor for controlling the

clagtaiei nki ng degree with the crosslinkabl e conpound
(gé a post exposure bake (PEB) can be performed. 15
[ %ﬂ] For formng a resin crosslinked by a thermal
cr oss! iTheicogapoand (B pimaving n dérgenic group which undergoes

photodecomposition to yield an alkali-soluble group and used in the present invention
is a compound containing an organic group (B1) which undergoes
photodecomposition to yield an alkali-soluble group and a chemical group (B2)
thermally crosslinkable with a crosslinkable compound (D).

In the present invention, when the compound (B) is applied as a component of
the positive resist composition and is cured by heating, the thermally-crosslinkable
chemical group (B2) can be also reacted with a crosslinking-reaction forming group
(such as an epoxy group and an alkoxyalkyl group) of the crosslinkable compound
(D) to form a crosslinkage structure. Then, a coating film coated with the positive
resist composition is exposed to light using a photomask and is developed. At this

time, the organic group (B1) which undergoes photodecomposition to yield an alkali-
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crosslinkabl e conpound (D), the conpound (B)

containing a 1, 2- napht hoqui nonedi azi de group can be

bonded to a crosslinkable conmpound through the

t hermal | y-crosslinkabl e chemi &8 group (B2). Exanples

of the chem cal group (B2) 20 include a hydroxyl .

gealuble gmmmcnnvgteduptoam@rboxovhgmwn @va@mlpﬁs sehiblaipcdy veloper
isS a

h?agyr%g n%aqé%%lsgrghﬁpg S8 E}E«’ﬂrélgﬂ gapeslqd a(lgéolxgerdQH Rhe éseveloper to

1f&np§ggglhpg&ggp?ﬁfyn@2| de group, however, for formng
a crosslinkage structure, is preferred that the

cf5yind (B) has a hydroxyl group. Therefore a met hod

?fs 1?6 Gornase SeSBTR SRt B Aidh ERERGHE

ﬁ%h b 311 an alkaNdoRis) groupinelids auls2d.
[80 h?ls The compound (B) has a partial_structure

r epp eqmmeﬁgazmrmmar(fb}emﬁﬂvqsah%?% T)l2vm is 0 or

b élﬁ}\%/igﬁ%quli‘l?{ﬁc }aa%cfi I?‘Sl}f%&:ﬁﬁ%@ﬁﬁﬂ%e&%ﬁa CE%flgg light irradiation

Sratedlaidiictial dueeo its high rEHcﬁwtﬁmqnmCted with moxsture to form
substituent bonded to %ge ri % an exa ﬁes .t.he
1 B

i Berthoxyhgroups [IHAhes we %}Fle Foblargenerates an
h ?t}ideﬂg c&rb )Gl}cozh Bﬁ QQ%&W%ﬁ)devéloBﬁ‘kﬂ% rbeéérﬁé‘hélﬂﬁ’leaﬂ a

to 10 carbon atom(s). These
g rdevEHSp@n (Iin h:ﬂthtlam cfnr suppreseipg dlseinfluehee of satanding wakea a pattern

5ot e eiraliha RSB 0B DD BBl copapnd

&g@l Et(ﬁg% ﬁfogméd)SandrrﬁlsanM
Fﬁ e)gter gatFS ylg)g 5m6: 5(5-nmb), and when m4 is 1, nb

i 40G@8]i nteger of 1 to 7 and nb is an integer

tisf 5(5-nb 0 -
The T atfiob e Ao ERsHinled By = b mhl SRR EadeRhwith the

5 sk iniabR @nfisohi TRRhe canpRadnd) coitainitg 4 ha-ratio of
the group (Bl) to be photodeconposed {i’i det erm ne

b asphthoguingnedipaidergroup ﬁanl@:\bon d orogs ﬁ?lﬂ rcgﬁ'@ﬂuncp through the
t
© gl -<Hyffigig dBagEy %‘%&%@28286@5‘5‘@’?? LAY RHENRAI group (B2)

1%&@d69a3hfﬂib%l g, anabliyo gdupanda cm]nlo%’]cgrou}b\eind atriong them,
inall -OR' groups em% in the co

BP“EP&IH prefprgd nmhy&péﬂl IRy r o By roxy! goup s b %.F?'%&ed ina
t q? S%Jl\r’%lgcﬁ{)ﬁg[ﬁﬁnoneg@ g‘i'&ﬁré RORRAY N, (53in @‘étd@.&lnﬁ(age structure, it is

group’ 1 nclu
513|ﬂe)ﬁfr&i<ﬂ1aﬂt}ﬁ-cbﬁ¥pbuhd) B s radyideziyt] group. Therefore, a method of

1 550eTaPR RS QAMPOHBY (AL reBastngp FOmRA g Pof higdfe 2.2
naphthoqu1noned1az1de group with a compound (B2) having a hydroxy! group is used.
[0029]

The compound (B) has a partial structure represented by Formula (6).

In Formula (6), m4 is 0 or 1. When m4 is 0, the aromatic group represents a
benzene ring and when m4 is 1, the aromatic group represents a naphthalene ring. Rj2
is a substituent bonded to the ring and examples thereof include an unsubstituted or
substituted alkyl group having 1 to 10 carbon atom(s), a halogen atom and an alkoxy
group having 1 to 10 carbon atom(s). These groups and the atom can represent the
same as above exemplified. R,; represents a hydrogen atom, a 1,2-quinonediazide

group or derivatives thereof. When m4 is 0, m5 is an integer of 1 to 5 and mé6 is an
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[0031] 15 The conmpound (B2) having a hydroxyl group
is preferably a conpound having a phenolic hydroxyl
group and exanpl es thereof include a novol ac-type
phenol i ¢ conpound, a benzophen¥he-type phenolic
compound and a pol yhydroxyal kane. [0032] 20 As such
C B etahiicmg (<hesw5aas), el what indried,, mhé aimpegenof { 8) 7 and m6
represented by Fornula ( g. Here, R' and R 2 are the
sasan mdeggdepitisbang A<MOFAIM2)-(6) and 10 to 98 nol %
rﬁéﬁfably 20 to 95 nol % of R' in all -OR' groups
i ]ng in the conpound (B) are a 1, 2-qui nonedi azi de

group g tieédnysiund €B), the faiofof tlhdlcrﬁﬁﬁﬁmlﬁg group (B2) at)slslmkmg
R, 2 are the sane as defined i n For

2%&3@43 stpsslinkabln eompoynd (RY andythg ﬁﬁl%aﬁﬁhﬁ gfom(g%w be

%QF&}S aégsgg aren&t%ﬁ'l n@%ﬂ&ag&fr%? h@f 811Rn ifl éR; {'%rohé i®hydrogen

S &tdrﬁfc}tl an]92-qﬁﬁloi’fbd]5ﬁlﬂc gﬁ)utrﬁ))r deriVatives &mreaﬂ & gefomlﬁng)art 0
10;, B is an int

t @dsantmuamt%pg‘%ﬁrﬁd I lengsrPr%fP'fa%lYé? %ﬁdﬁgg}" oflhe'taio of
t
0P8 S IR B ) o g g
( B} deﬁ?vativas mecmfpound represented by Fornula (8)

nyar ogdieainlen Sheerapiim (B SRS | Hgaris duenEdPrids erovp
atn%ﬂl g@&rgky-el ﬁh&ﬂﬂth&{t@l&kﬁt&diﬁﬂesﬂﬂﬁlaﬁhtﬂﬂ@nﬁ&edlazlde- -sulfonyl

descri ove can used. In dition

Schymdo)a;ldl Enmmmmm%mlf@éﬂl @1@% R 4is a
g 25 bond and when

[ phthoquinonediazide 5-sul fonyl chloride or 1, 2-

nap ht hogdl dagfiRdha ﬁmukyl%mwlls@eefmb@s@e@bmmd
is -SO3- rou 0034] peci fi c_exanpl es of the
c dnpmamcpl(e@lm hsiroxsd gt@rpp@@rﬂa@mpéqﬁrté@féﬁ igglugde a pReolagtype

:hﬁlgﬁ’linbc Infg%:ugg,eahf?zg e%g gé:n rbgn[te%%f‘c cor'ﬁn%()unh An e

%)Saggggmx Relthdlonedi azi de group. [Chem cal Fornula 12]
(0032} D (3-1) D

As such combinations, there can be mentioned the compound (B) represented
by Formula (7). Here, R; and Ry are the same as defined in Formula (6) and 10 to
98 mol%, preferably 20 to 95 mol% of Ry, in all -ORy; groups existing in the
compound (B) are a 1,2-quinonediazide group or derivatives thereof.

In Formula (7), Ry and Ry are the same as defined in Formula (6); Risisa
hydrogen atom or an alkyl group having 1 to 10 carbon atom(s); m5 is an integer of 1
to 5; m6 is an integer satisfying 0<m6<(5-m5); m10 is an integer satisfying
0<m10<(5-m8-m9); m7 is an integer of 0 to 10; m8 is an integer of 0 to 1; m3 is an
integer of 0 to 5; and 10 to 98 mol% of Ry in all -OR;; groups existing in the
compound (B) are a 1,2-quinonediazide group or derivatives thereof.

[0033]

In compound (B), Ry, is a compound represented by Formula (8) having a 1,2-
naphthoquinonediazide group. R;s is a hydrogen atom or an alkyl group having 1 to
10 carbon atom(s). As the alkyl group, the same group as described above can be

used. In addition, when 5-hydroxy-1,2-naphthoquinonediazide is used, Ry4 is 2 single



DO/ CH3 OO (CH2 )2 (3-2) O OO DO/ CH3 / OD
(012)5 (3-3) OODOO DO DO/ CH3 / OO D (CH2)7DO
(3-4) DOOD 0D 26 [Chemcal Fornmula 13] DO\ / \ /
oD (3-5) OO0 DOO (3-6) DPODO O DO OD (3-6)
[ Chem cal Fornmula 14] OD OD 27 OD (3-7) OD OGD OD OD
Agchi and ides 1 kaiiteoquiwgnediagidé-Bysulfoayl ¢hioridesorpi2sent

t GephihgBpse bGP CBBRE FFSFE: RBdE TR B GEn as
[0034]
Specific examples of the compound (B) include compounds represented by the
following formulae. Here, D (that is, R;) in the formulae represents a hydrogen atom
or a 1,2-naphthoquinonediazide group.

[Chemical Formula 12]

oD

0D



an isocyanate group, an epoxy group, a
hydr oxynet hyl am no group and an 5 al koxynet hyl am no
group, can be used. [0035] The crosslinkable compound
(D) can contain, for exanple &6crosslinkable conmpound
represented by Fornula (9): [Chem cal Fornmula 15] 10
ntiedlRer@Aul@d)3] R~ (where k represents an integer

2 to 10; in represents an integer of 0 to 4; and Rl
represents a-k c—gkoup), or Fornmula (10).
[0036] 15 The co uouno i g Rarticularly limted
SO | ong—as{ isieens esered by Fornul a
(9) and hav\ng a yclchexe ¢ oxide structure. Specific
28 exanpl es+o rcl ude conpounds
represented by Form#ae td-1) and (4- 2): [Chem ca
Fornmula 16] O O 0Opli~1 OO0 (4-1) O90"DO O Oo0CoO
Uo 5 and the follow ng
conmerci al |y avai | abfg T oducts. Exanples of the
commercially avail ablle products include Epol ead
GT- 401, Epol ead GI-403, Epol ead GT-301, Epolead
GT- 302, Cell oxide 2021 and Cel | oxi de 3000 (trade nane;
manuf actured by Daicdgl Chemcal Industries, Ltd.),
Denacol EX-252 (tradesmane; nmanufactured by NafaBe
Chent eX Corporatio | oal i phatic epoxy resin),
Cyl175, Cyl177, and

QD

oD
Do

(3-6)

DO DG,

DO oD (3-6)

[Chemical Formula 14]



10

15

10 CY179 (trade nane; manufactured by Cl BA- CEl GY

A G), Araldite CY-182, Araldite CY-192 and Araldite
CY-184 (trade nane; manufactured by CIBA-GEIGY A G),
Epi cl on 200 and Epiclon 400 (t#Ade name; manufactured
by DI C Corporation), Epikote 871 and Epi kote 872
(trade nane; manufactured by Yuka Shell Epoxy K K ),
and ED- 5681 and ED- 5452 (trade nffe; Cel anese Coating

preferredf are conpounds represenfed by Fornula (4-1)
and Formul a (4-2), Epolead 20 GI'401, Epol ead GT-403,
Epol ead GT-301, Epol ead GI-302, Cell oxide 2021 and
Cel | oxi de 3000 whi ch have cycl ohexane oxi de
structures. [0037] In addition, exanples of the
crossl i nkabl e conpound (D) include a conpound
represenFBd by Formufa (10): 29 o Chemi cal Fgrnula 17]

Rl Formulfa (10) k (phere k reprjesents an integer of 2

epresents agak-valjent opganic|group).

pl | owi ng f
Formula 18] ~ N CH2 (4-3) OO and the floll ow ng
commercially avail abl e products.” Exanples of the

com LY, S, L a5 B L A oo
S%ﬁn "EBY 61 for QQaAmpR o 65 Rdipk Qagdddof drbdstidkingas®tion, such as

manuf actured by Japan Epoxy Resins Co., Ltd.)

" FpiisdayAn@6 group; EpeRaxyrere@n’a hydepxymsihyilaningseup and an

(trade n . manuf act ur ed DI C Cor poration);
blém%%wg‘é%fwggg‘?yﬁis such as "Epi kote 807"
(t[ogglg name; manufactured by Japan Epoxy Resins Co.,
Ltd.), and ) .

) The crosslinkable compound (D) can contain, for example a crosslinkable

compound represented by Formula (9):
[Chemical Formula 15]

0@@\ Formula (9)
1
k R

(where k represents an integer of 2 to 10; m represents an integer of 0 to 4; and R
represents a k-valent organic group),
or Formula (10).

[0036]
The compound D is not particularly limited so long as itis a compound

represented by Formula (9) and having a cyclohexene oxide structure. Specific




10

15

20

15 "Epi clon 830" (trade name; manufactured by D C
Corporation); phenol novol ac-type epoxy resins such
as "Epiclon N-740", "Epiclon N-770" and "Epiclon 775"
(trade nane; nanufactured by 281 C Cor poration), and
"Epi kote 152" and "Epi kote 154" (trade nane;

nexushsies of el cbmpdmcﬁﬂemmmdsge;@gsentthby Ijormulae (4-1) and (4-
cresolnovolac type epoxy resins such as Eplclon

"Epi cl on N-665", "Epiclon N-670", "Epiclon 20

N[@ﬁﬂ F!J%qltn C?O[Eél\l- 680", "Epiclon N 695", " Epi cl on
181 pi cl on N 672- EXP" (trade nane;
manuf act ured by DI C Corporation); and

eg ne t@pe oepoxy s s such as "Epiclon 430"
.« e rranufactured by DI C

and -L"H(t

Cor por 4 TETRADX g ane;

manuf a ed by b| u Chem ca nz;

Inc @\( 60 e 630" (trade 25 nane;
ed byoJar@n Epox esr ns Co., Ltd.),

! Sum epoxy ELML20" "Sum epoxy ELI\/IlOO "Sum epoxy

ELMA34" and " Sumi epoxy ELMA34HV" (trade 30 nane;

manuf actured by Sum tono Chem cal Co., Ltd.),

" Epot YH 434" and otohto YH 434L" (trade namne;
rran@@tkedoby T@h}@@g’l Co., Ltd.), and "Araldite
MY- 720° w manufactured by Asahi G ba Co.
Ltd.). these cripdsti Bkhbl e conpounds mmay

be used_i n@ 1 dudi®y aqr.in conbination of two or 5
nor & @ tAered?. @;n In addition, as the
Cross abl e conpound’a nitrogen-contai ni ng conpound

havi ng nitrogen atons substituted with a hydroxynet hyl

904 Breofollaﬁru?énm%fa |lavaildidé prodaéts! bExMﬁplés oSpeeofringercially
exanples o e nitrogén-contal nin rr;gound i ncl u(dﬁ, 301,

1Qvaildblopeducts ichidei mtw@wﬁa,se -403, Epolead

hgppg%@?ﬁﬁ% Mﬁ%@?ﬁg &gﬂ gl%llﬂyéxde 3000 (trade name; manufactured by

1 ]ﬁuéjel Ehbflida K disiRs oY) MBEMIco) EYL)520kradé hame; manufactured by
3, 4, 6-tetraki s(but oxynet hyI) gl ycol uri |

1h&g4$esch@nte5ﬂ<€@t@n§a§rpgw eealoni p}latgq %Wa?qql) CY175,CY177, and

1 G e Y TR MR CIBA-GEIGY A G.), Aaldite CY-182,

t %%Rifﬂem’tﬁt)b QY PRAldlE IO Y41 84 (trade name; manufactured by CIBA-GEIGY

|1n$ @2}; %E){] tﬁ%&t l'?ptlc oniog (t(ii'ayeyr(ljarn?e),( %a%u}actured by DIC Corporation),

Rk BTP RO rgggwar%déngre%%ma&euwmlsmnr@oxy KK),

I ¢ exanpl e
mahﬂcm:essspmtcmznrmzqna@mmﬂe .aactmae(:o@tum@@mpm)y

avai |l abl e nitrogen-co nds such )
net hoxylradgdijions (agge crp[gﬁ &karm%g &a (t{ used ?nr%\r/%gdally orin
Wc!éﬁ#bn?h?%n o%@ IoM}g)g'e t}@?ﬁterc%@s and Cynel  350;

Cytec Ltd.); buthoxynethyl-type
mel am anOﬁgrﬂmm; dom the viewpoint of process resistance such as heat resistance,

solvent resistance and resistance to calcining for a long period, and transparency,

preferred are compounds represented by Formula (4-1) and Formula (4-2), Epolead
GT-401, Epolead GT-403, Epolead GT-301, Epolead GT-302, Celloxide 2021 and
Celloxide 3000 which have cyclohexane oxide structures.

[0037]
In addition, examples of the crosslinkable compound (D) include a compound

represented by Formula (10):
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20 (trade nane: Mycoat 506 and Mycoat 508 manufactured
by Mtsui Cytec Ltd.); glycoluryl conpounds (trade
nanme: Cymel 1170 and Powderlink 1174; manufactured by
Mtsui Cytec Ltd.); methylated2lrea resins (trade
name: UFR 65; manufactured by Mtsui Cytec Ltd.);
buChemicatiFommdal@ki ns (trade name: UFR 300, U- VAN
10S60, U VAN 10R and U-VAN 1 1HV; nanufactured by
M t sui Q/tec Ltd.); and 25 ureal/formam de-type resins
(tradg ; M N J-300S, BECKAM N P-955 and
Ne—traruf dctured by DI C Corporation). [0039]
In addifti nossl i.gkahkl BofOnpound, there can
produced usi ng acryl am de conpounds
or net h&cryl am de¢f gonpounds substituted 30 with a
hydr oxynmet hyl group or an al koxynet hyl group such as N

RIY(%?X n%hg%%@% %{1@%%3?3}# % é{% a.I‘ﬁ_R1 represents a k-valent organic group).

et hoxy neehitbainkdadtsiapaid (D) i lS not particularly limited so long asitis a
N- but oxynet hyl net hacr y?am de. npl es of such a

p@pmund represgated bwﬁoylmak{lh%a{gﬂm Hg Ry silaRefeyictuge. Specific

C SRR Bl AP TR MATRENARRAE M By oA pfinaTormul

ﬁE{Chmhml Raeiulh age, a copol yner of N
et hoxynet hyl net hacryl ami de with benzyl net hacryl ate and

a copolynmer of N butoxynethyl acryl am de with

benzyl hacryl ate and 2-hydroxypropyl ngphacryl ate. As
the cr \I I nkabl e pound, Ly one ty,p of conpounds
may be used W a f or nore types,,
of conpounds 2 The additive
anoun _Lbé (D) ponent to s by nass,
pref er V{y 7 to 40 parts by mass, nore eferably 10
to 30 @arts by mass, relative to 100 parts by nmmss of
the polynmer (A). Wen the content of the crosslinkabl e

10, th
SRR ST R Bsi R RS B B ncriay
S AivhidAE prfdvets mlﬁdeabls henot A6k epéxyeﬁbiaﬂ SiohasPPpil@ss828”,
resi stance such as resi stance sol vent

“ﬁpd«to@m&y ﬁaplkets. lé)pénéléd tEpikete d A4 Hdrade pame) magufactured by

%lgo X}' CSP}?G ot #ﬁ r nEa‘%IEI%B\rI@bJ, ? Cc on(?i” ﬁa v plchon 40557

C r(ﬁ&did lhdﬂf@ haneabied BSﬂ DIE (m’rperatlbﬂ)’l b&@h«ﬂmﬂ Fstybtyepmcysresms such

uncrossl i nked crosslinkabl e 15 conmpoun renai ns,
t & { Epikete 3075 (tradonrarhgiynanafachited By J W%R%&&Slﬂs Co., Ltd.), and

SRR i oA I OB ol novolcse

peporgresinsauch as “Epiclon N-740”, “Epiclon N- 770” and “Epiclon 775" (trade
name; manufactured by DIC Corporation), and “Epikote 152” and “Epikote 154”
(trade name; manufactured by Japan Epoxy Resins Co., Ltd.); cresolnovolac-type
epoxy resins such as “Epiclon N-660”, “Epiclon N-665”, “Epiclon N-670”, “Epiclon
N-673, “Epiclon N-680”, “Epiclon N-695”, “Epiclon N-665-EXP” and “Epiclon N-
672-EXP” (trade name; manufactured by DIC Corporation); and glycidylamine-type
epoxy resins such as “Epiclon 430” and “Epiclon 430-L” (trade name; manufactured
by DIC Corporation), “TETRAD-C” and “TETRAD-X” (trade name; manufactured
by Mitsubishi Gas Chemical Company Inc.), “Epikote 604” and “Epikote 630” (trade
name; manufactured by Japan Epoxy Resins Co., Ltd.), “Sumiepoxy ELM1207,

“Sumiepoxy ELM100”, “Sumiepoxy ELM434” and “Sumiepoxy ELM434HV" (trade
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the pattern formati on may be |l owered. Also, the
preservation stability of the photosensitive resin
conposition may be inpaired. [0041] 20 In the present

i nvention, for the purpose of Hhhancing coating
property, a surfactant (E) nmay be added. Such a .

S Wk Ciamifattarad ty Swonitoras €thesival Eot, dnd.), “Epotohic EHe434” and

oo AL T AL gl 1
COmARRIMy ! %p* fa&d%fhaﬁ% HSRGFRAYePREALMRCIBI Ca., Ltd.). In addition,

I'nation ‘o more types of the above
S lihefsa ctaasliskabREcohupangds rag be seed iadivadually og iecqrabipgiion of two or
hi gh coating property-inproving effectiveness, the
fI%PlWR?ﬁé‘éF@fof%t ant is preferred. Specific exan‘pl es
% fluorinated surfactant include Eftop EF301,
Iig and EF352 (trade name; manufactured by Tohke
Pr oductls af@dition| 4sthy crovsiiydabls comppand, RITEOSER- @Elmlﬁné 8’°mp°und

avise sy FRORR P 2380y FREA PR G ety

”?{?ﬁl@%%ee&egy Seeditit exinplédb it thenitgkn- cﬂﬂ«dm@ﬁ@bﬂm@mﬂdnclude
0, Surflon S 382, SC101, SClOZ SC1 SC104

3
SiGsgearenBding compauedsaskes hapmeaxymethybpelagLm

€ d

ovepangbotymithiken R, 0% kbR riomdRaeD iycolurl

I n1 18% @ﬁﬁkl&ﬂbﬁﬁ)whﬁtlg&)&‘glytdlumb 1[3e436netmjmq§b}§iroxxmetbyl) glycoluril,
resent Invention is 0.01 art

p r le$ @F%@@OWYB uipa, bd Rt % f&ér%

Q @, P@ihlroRy-208S S
i TR IR ARG, BRE51 3 b @dﬁ%’%a“‘a%?%‘?ve o
t henigaolinchearid I S—bﬁ"ﬂﬁmtfbhmcﬂi}’ﬁ @&dtmetbyxyfaggndazolmone In
nonuni formty of the cotln | m.i.s. easi Hyé]%{i\
ess han

t hrsldificme ppasHirExamihes Pt Nty H?‘I‘ PORIAIRIRR (foFORO
0. &M%faﬁy%a@%ﬂ?wﬁggﬁﬁ-ﬁbﬁﬁn &ﬁnﬁdﬁﬁd& kel aBSmeﬂﬁaSythythyl—type

caused Wé In the present
i rmelahﬂmommunﬂhé:rqﬂemanmecmmeb coimel 3P heC el 08 gnd Cymel

G308 s PR isuT Gk oy ) By Pl g Bine compounds

d(]‘?l%ﬂ Eﬁ é{@&t@bG%ﬁ&l\@%ﬁﬁﬁﬂsﬂn&ﬁﬁ@dt&feaﬂ@erm (Clytkee: Ltd.);
ane

such as trinmet h%l chl or osi |

di giﬂdimfw meemdsr(tisdﬂ raves: Gymah il 40 gmfgﬁg,w@qulf 4174 spagufactured
a%l\ﬁ l?({: H‘% r}ﬁ\_gﬁ%g%:?éaorggﬁé HPHIE naftleKO¥RYS, Akgffactured by

di BV Fbet Ry baiylaseurearésins (@adehimeySFR 368, U-VAN 10560, U-
di met hyl vi nyl et hoxysi | ane
VAN 10R and U-VAN 11HV; manufactured by Mitsui Cytec Ltd.); and

urea/formamide-type resins (trade name: BECKAMIN J-3008, BECKAMIN P-955
and BECKAMIN N; manufactured by DIC Corporation).

[0039]
In addition, as the crosslinkable compound, there can be used polymers

produced using acrylamide compounds or methacrylamide compounds substituted
with a hydroxymethyl group or an alkoxymethyl group such as N-
hydroxymethylacrylamide, N-methoxymethylmethacrylamide, N-
ethoxymethylacrylamide and N-butoxymethylmethacrylamide. Examples of such a
polymer include a poly(N -butoxymethylacrylamide), a copolymer of N-
butoxymethylacrylamide with styrene, a copolymer of N-
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15 di phenyl di met hoxysi | ane and phenyl tri et hoxyl sil ane;
sil azanes such as hexanet hyl di sil azane,

N, N -bis(trimethylsilyl) urea,

di met hyl tri met hyl si |l yl ani ne aritl
trimethylsilylimdazol; silanes such as
Vhpdokymethybnethadralamidy with miathydpretpgtyiate, rreaapokymsr od e,

%%&Q&?{@%&%{a@é@th gg%l%é%c’:rylate and a copolymer of N-
y bg{o&?lgigﬁ@?#m%h&er»mﬁb ¥aéthadilatedid 2h¥doxdfbropylmethacrylate.

pi per propyl tri nmet hoxysi |l ane; heterocyclic

c onpourdsths unisslikablertpotpoiuad,@ingy, one type of compounds may be used ora
benzinidazole,indazole,in%dazole %-nergﬁg gbgqginidazo

| ombIdEPR Qb EIBIHY AT OmPOHRI T RY Xazol e,

uf e, thiouracil, nercaptoimdazole and

mgrca topyrimdine; and urea such as 1, 1-dinethyl urea

and 1 Thediddisivhpmountef the (D) eraparsat is3rp SAmax's by tnasg preferably

the conponent , the hesi /

350D PR SRR BN RS R SRt 0 par
t YRAS of R mer (9. aikkr thy eortemwTthedrosshiekatdd esmpound is small,
accelerator is usuall¥ 20 parts by na

s, or less,,

pitlesf danaity of @ cwsslinkago Wﬂé"lﬁymﬁﬁé"é?l“ﬁiﬁpé cormpoupd i Bet
0.5.t0. .10 , ot ,
RIS, LY RK R rpnal e G Eap rsisane
2 Qol¥entnesibandyandassisancenorcelcinihg fdredong periat after ¢hegpattern
the coating filmupmay be | owered. On. the t her ha
WHGTAE TERICRALg SORRRRE 1OF eiodiss bl ipn R gL the

i f i linkabl
TERHIPPIHIARAE Y o iy PEpAd aioR e s
addinipbueds, reimbins pwethstthy resbhios mayybedeweradtdrgrocgtesistance such
pi gnments, dyes, preservation,stabilizers,. antd :
D A DS AGeotp B ey o A0 SVt Ep bR of § TR hriod afer
P/ G PP IHMaB0f filad De 160ERE] Also, HiSpre@svdtionstability of the

conposition of the present inventjon can be applied on
a phbmsensitisteaesinlcomposition mpy Pedmpaisethst rate, a silicon
V\@Q@Q an oxide film a nitride film and a substrate
c d with a nmetal such as al uni num nol ybdenum and

chr om ymky/preSddit finveffién, 1Tas the poiposoaf énb@ncing cbatinggiropegty, a
slit coating, slit coating followed by spin- caqating, ..

| hpfactandB) may boiadded $Robe: susivgtanis d QueRingled siHeci Aoy silicone-
Wi, t h h te. . t ' imited. As
c sy gl Expricft AERaht op el sl (Fnoihal Ry limie
pekd @)rethpeneftethak gan bended amyoord typoosa ofmbination of two or more
tenperature of 8QC to 130C and a tine of 30 seconds to
6ayPes & thirbova SWEIRANTS.i f necessary, the conditions can

be acc %rﬂl)ﬂ@{l'ﬁésec‘ﬁh-fa%{a?x%, due to its high coating property-improving
effectiveness, the fluorinated surfactant is preferred.

Specific examples of the fluorinated surfactant include Eftop EF301, EF303,
and EF352 (trade name; manufactured by Tohkem Products Co., Ltd.), Megafac
F171,F173, R-30, R-08, R-90, BL-20 and F-482 (trade name; manufactured by DIC
Corporation), Fluorad FC 430 and FC431 (trade name; manufactured by Sumitomo
3M Limited), and Asahi Guard AG 710, Surflon $-382, SC101, SC102, SC103,
SC104, SC105 and SC106 (trade name; manufactured by Asahi Glass Co., Ltd.), and

are not limited to these examples.
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By fitting a mask having a predeterm ned pattern on

t he above-obtained coating film by radiating |ight
such as a ultraviolet (UV) ray to the film and by 15
devel oping the resultant patte&n with an al kal i ne
devel oper, an exposed part is washed away and a

reli ef TRaLi&HkiNe AmMbuAtofahs (Y nes@entda thdyosithtegihotdensitive resin
this time, the developer used is _not parti cuI%rl!:% 01 t0 3
| coinpesitiemof tha gresent invendiogds 8104 49 ﬁm@ﬂagﬂé@% Pegrigblygh0l to

S e | |C exa | V. 8’% i |H-_ﬂi£' qgl@@] %J@j.vmass
s%?‘gi f’%ﬂlaf)sf’ "én&ﬁgfﬁfggﬁgba:I'opﬁ)y%POM Jellggés\sﬂch gg pot.agsi um
hygfRxk€lR compahetn Wibhake ddditipotraswit wiitieasunfantantis arge than 5
20 sodi um car bonate; an, aqueous sol.utign of uﬁﬂehnaw hand
i the other hand,

apABnbY Many acoit iRy R heeatNg Y QR EANY SASHi (nfl

hy LR thdSididic M&&r{ﬁé RETRE 1 paets B inflfds, agishu e like is

and an ~aqueous sol ution of am nes Such as

elehdyalaasddria thocapingditinne and et hyl enedi ani ne. [ 0045]

The al kal i ne devel oper is generally an aqueous

séPQf2lon of 10% by mass or 25 less, and preferably

used i 1 b0 d ot éhhandife e ddhEsiowof the
the |i E%ﬁ%’%'ﬁﬁgﬁ’?ﬁ‘?% 't he 82%(%2”, al co%_ol s or

s ebitirgg filnt withansubbtsate biterttiel develepment. ancagihesipriacaelsaatar (F) can be

t ded | t. of f
¢ g0%es. ot ofihe hesthotp PR indis SEIOREAR. Bola:
t REmEf Pﬂhﬁﬁ@éilw&rﬂl]ﬁﬁgﬁamflﬂylcﬁlo&;sﬂaﬁ@ nZ:tBRdiphynyietdsrosilane and

aqueous solution o

et r anmet hyl anmoni um hydr oxi de .
" ehipeorssthyldmetbatehlososilanesalkapieiancs suatts SHIBEhSRysilane,

For_t he i tiwve resi;sh . PI.ES L Av:e Dt ;
iy e, fR o Ris ik Mty MRl R e

Widh s1RuY1daas bR land ibplesmy bficthweylbilang; sitazares shélias

[0046] 34 |n addition, as the. developin t.hotglé{l A0V mine and
ofheaamctl}mlidesl@é@@nﬂﬂ&tbl@ﬂﬂf?@fhﬁiﬁly FIERs EHP%‘&?E%W ISty

vi brati on-i. I si. t : ' . be used.
P s B T e S A Tt
1%ﬂl&&ﬁepﬁﬁim&hbﬁysiIfah@,_yd@mﬁbpd@wmﬁeth@yysﬂmheeqni ng the
coating TiImwth running water for 20 to 90 seconds
anfethacrglokypropy igmsthbigsilena ty-glgcifloxyprowtrineeshgsiysianseand y-(N-
air, conpressed.nitrogen or spi.nni.ng t o, r .
e bPropHEr B to T Pas: hepSRii JopBpis i Epengotiszole
p%&hﬁh{id&%}é BGleCRRNARDIQ L AbReptoberDithtRG0le - Y, by
radiating [rght such as a UV ray using a high-pressure
naneraaptobenapthizzole, Banerhagitebangptazeleonragele, hipyracy fi| m

in which a pattern is forned.t.o. t C

t RaStpasfoiB e md metest Qamidife: B bRt of Ff WRRAS! urea and
r e TRdRth Byl Jred, b tHiBurRatb@pbestiscoat i ng film wher eby

the transparency of the coating filmis enhanced.,. .. .
As tFk)le F cglmponent, these adhes?on accelerators may be used individually or

in combination of two or more types thereof.

The additive amount of the adhesion accelerator is usually 20 parts by mass or
less, preferably 0.01 to 10 parts by mass, more preferably 0.5 to 10 parts by mass,
relative to 100 parts by mass of the polymer (A). When the additive amount is 20
parts by mass or more, the heat resistance of the coating film may be lowered. On the
other hand, when the additive amount is less than 0.1 parts by mass, a satisfactory
effect of the adhesion accelerator may not be obtained.

[0043]
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Next, by heating the coating filmusing a hot plate,

an oven, or the like, the coating filmis subjected

to curing treatnent (hereinafter, referred to as "post
bake"). Thus, a coating film3hat has an advant ageous
relief pattern and is excellent in heat resistance,

t r ans paysadthst, adﬁitma,rlf nestssary pbert ineay, bel forther added plgments dyes,

wat er - abhsor bj n ro t| es 5 resi anc

CRFESBE 20 BRhe: %H%‘FPP@H@SQP“%%CC&% O 3RE frakplyphenols
140 to 250C, and a tine of 3 to

bénd pbRRRBHR I &idd

nut es a hot plate or a tine of 30 to 90
mje@A4ds i n an oven. Thus, the desired cured film

havi ng adyvant ageous pat.t er n obt ai ned. 41

20 Thus b pogvBa e BBR PR EEE POFRETHB R ieh e OF AP Red on &
Ofhadd¥RalRAR] Suck Bs a RIVAS Qefalel b Yilfich® Makdr, H06WIOS filrh Gmitide film
the present invention is excel l ent in heat

r esd stsabstrate emitadewith pasitaltsueie as alnainumaplybdgnan and chromium by
his cured

aﬁpﬁnn(iogilp qw'cﬂ%tfﬂgaf? L&oa ,Ias%t Q@%ﬁl{ gglﬁ %Qt!u}( Hﬁl%@eh By spin-

us |ns

f ich&fng, Yrﬂ(ﬁét%ﬁtu@% ot @6 liky anllithdBcandberpredeikd peith aalmi pﬂm an oven
like. = 25 [ Exa [ 0048 [ Synt hesi s Exanmp

Synthediiedo Jorr@mcyﬁerg fleAl 14 wﬂlae,éhe Pre-¢1Hgds Hé‘%ﬂﬂned preferably

o 33 condgions Br  keieelBieloror 1 1 AL B30 sdobiaso 60

p rs@wﬁh@ NRwaviE of ndtefane teydontitions cﬁSb@accSﬂimgWsclaﬂdd
16.7 g of azoblsbutyronltrlle as an initiator wer

char ged® 6ttms adnesj;dwm a pradejenntiaed paftern A3 ﬂt?eﬂh?rfe-@h@med
fil k t
B A WPt SO PIGigl g i

atdeﬁél@pih@ Itheﬁreblﬁltmﬁ patéetal withsan aﬁk&lhlbelevdnpea'nmedxposed part is washed
followed by stirring the react] i on at #ﬂ‘ogfogh
1 2wy and Frdli pattedeying: SEIR 4857 § obgBIedq At TS Gy the

{19@{] %?gd lsrl{o? 4cﬁfaﬂ IR lgﬁ%ﬁgeﬁ t&aﬁpilkalﬁﬂ%ﬂﬁétﬁls solution.

et hanb conc ntration 0% by mass) t
r Qpbﬁﬁb eikarapkes af fhel deneloperdndudienpghigonssolwtion @f aléidh myetal

i donties Sugh o esoPb YRRy s im I GpRigBy e Sl @t Bonate and
( QS&ﬁH‘@a&ﬁ ate; %ﬁfaaﬁédﬁg sbIti of &ﬁhtém&y%%nbﬁﬁrﬂ’ﬂc@&bhdes such as

average nol ecul ar 'wei ght converted into that of
pwquxh;dammo@mn biydumkider tetraethglameoriwn hydravige) angfchphe; and an
obt ai ned

2 Saigts goRiod O roties Spdt SatibigRne oSl 428 cliiRdiamine.
refgl@@_:éol ved in

The alkaline developer is generally an aqueous solution of 10% by mass or
less, and preferably used is an aqueous solution of 0.1 to 3.0% by mass or the like.
Further, to the developer, alcohols or surfactants can also be added to be used, and
these substances are added in an amount of preferably 0.05 to 10 parts by mass,
relative to 100 parts by mass of the developer.

Among them, a 0.1 to 2.38% by mass aqueous solution of
tetramethylammonium hydroxide is generally used as a developer for the photoresist.
For the positive resist of the present invention, by using this solution, the development
can be performed without causing a problem of swelling or the like.

[0046]
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propyl ene gl ycol nononethyl ether to obtain a pol yner
(A-1) solution (solid content concentration: 34.4% by
mass). 10 [0049] [Synthesis Exanple 2: Synthesis of

pol ymer (A-2)] Into a 200 nL tWree-neck flask, 14.0 ¢
(0.09 nol) of 2-vinylnaphthalene, 6.0 g (0.07 nol) of

net hac ny hilditias) €, th®8e@laping methot pdvenadradivpudiaccamsdatipampethod, a
and 1.6 g_of azobjsbutyronitrile as an.initiator :

c Winnipgimethogea HibsNGIBNCTSIqH f?‘?dé?fi amBr ke mey dye ped T RE s
TR e ik bty PIRN STRBoRRIRERER A @evefophiteat, by
ré@?ﬁf an vgfgk)&%d[gﬁ%\i/\g/a}lss{lhle%hanced tooeffect t he p. .

r @R@hingnhatoHmg fflor with nomirg watetford8 t6 3P tseronde arcdiby: aigdrying

followed by stirring the reaction solutiaon 100C r
1 heoeing n et prkest i prmpamedaubraed o By PRg Giomove

CRASIGGH d Whichannttesdis §tited can be obtained.
S(%?L?%nér[@%tahﬁﬁg%% B ilnPin e can be obtaine

concentration: 50% by nmass) to
r Subejupitlyatby radiptihgy Hight saeltias a8 Vpraly yvig i gheReesayre ggereury lamp

b eat ] tq obtain a polymer (A,2). f

oife kel st erot s R Ao y otz pasbiin RSl 6 gy
ar?%c&nﬁ&g'thé aspariponeh(1,2THEnekddadidecbrppdundiremaisiag in the
redi ssol ved 1 n propyl ene glycol nonopethyl et

g . er.to
olpatiemed cpasingnfm, whepoby thoirarspareney of thg C&%ﬁ*ﬂgeﬁlen is enhanced.

cqncentr.ati.on., 26. 5% SS ), [opYiH ' i

e ity g niQundl B SERB e hok Bgan oy cPUIE IS I conting

t FIfELs P%Eﬂééﬂq &f&uinh‘ltr&trger(t@zﬁ@inaﬂél) lr&)férr?d to as “post bake™). Thus, a
2-vi nyl napht hal ene, 6.0 g 0.04 no \ . .
4-ooRting Blom st Base) 41vaBBEEPYs TEHctRPEPSHB dnTfsllgat iy heat resistance,
sql vent d . ' kdrbint @& and chemical
PRk e Aot i

i nedisiencfcantbe@bidimak was purged with nitrogen. The
tenperature of the resultant solution was 30 n

Lo o1 1 cbhe condition of 16 post PSS E e BeHmSrRure of 120 €5 Z5HC, and a
SUDSEIHEI 3 m; | 009,90 Hirulkfin Bn 6véh. Thus,
oAMSE B R ridled 877 EGOAE O (3 AR 0 iR n B g Ths

efthedéshidd catedFNE Havingldh sibvanwgeditsgattempuan dewbtriesd. t he
reacti on solution was further enhanced and the
rd8047lon nmixture was stirred at 100C for 1 hour to

obt ai n m&oé ¥Rl fldy obtain®l frof! thd EQuling Zm Ity poBISS) .
Mh and bf "the obtained polyner were neasured and
f qhatbstnsithes &SSO mMpasithnAgohe presqs dnvendpy is qxgelienf in heat

[ Synt hesi s Exanpl.e 4: Synthesis of polymer (A-4)] 5
|rFF%lS‘éncf@Wlﬁintgﬁ?geﬂ%&‘équ‘?mfa. 0 g (0.08 nol) of

2- Vi ny | 1apbloRa 189 Bure8 fiman be preferably used in an interlayer insulating

film, various insulating films, various protective films, a microlens, and the like.

[Examples]
[0048]
[Synthesis Example 1: Synthesis of polymer (A-1)]

Into a 3 L three-neck flask, 200.0 g (1.30 mol) of 2-vinylnaphthalene, 133.3 g
(1.55 mol) of methacrylic acid, 666.7 g of propylene glycol monomethyl ether as a
solvent and 16.7 g of azobisbutyronitrile as an initiator were charged to be dissolved,
and then the inside of the flask was purged with nitrogen. The temperature of the

resultant solution was enhanced to effect the reaction at 60°C for 6 hours, and was

further enhanced, followed by stirring the reaction solution at 100°C for 1 hour. The
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(0.07 nol) of nethacrylic acid, 1.0 g (0.01 nol) of

2- hydroxyet hyl nethacrylate, 60.0 g of propylene

gl ycol nononethyl ether as a solvent and 1.0 g of

azobi sbutyronitrile as an ini35ator were charged to

be di ssolved, and then the inside of the flask was
pegagtion yelhtiomivas ogsded ankhtheh svap ehaped mtwé larg@amemmqf anthanol
solution was increased to 10 effe é’Bht he .reacti

gequaoys sgutipn fraethap] caperafation: 5loo/" mas e f‘fp('i?f’lpltate a polymer
|
g.!adjg{e?& dyr%xﬁ’e \]i/%b:&arﬁd?oaﬁ]&uﬁé t lg%thegﬂﬂ gﬂ‘ﬂg 3. ’Phé"ﬁﬁnber average

h ewolsculaf Ivmlgl&rcpﬂvatadrlatodhattdf@obemcnedhesmaﬁlcr, (mfewaé to as “Mn”)

f d ct
604 fecpeiBigres sroenB e copraied e b AP ERTaRe
S @ﬁéﬂ&hsﬁer ( £PerP BYas “m’%)of ﬂl}éﬂoaaﬂedfgblgﬁlet- RereRbaupaiand found

pol ymer were neasured f ound 300 15 and
7 1@5@4 20@s@®@1000etleypect1m@5 The phieined @obsanesyvastiedissplved in

t m@& e gﬂ(YCP¥ gtgllégl%lf t&@i {gyoﬁalﬂé ?%%er (Rt-ﬂ S%lli][%gl (93‘11d content

2eihdaviraeah BhalogBe maksy 9 (0. 014 mol) of methacrylic
aC|d, 68.7 g of propylene gl ycol nononet hyl et her

(4l e 20 as a solvent and 1.7 g of

[ ohyiwere charged to be
%@tﬁvﬁaﬁ a“lripdé? gﬁ tﬁ%lé’i& sP%rlél rg(]{A?)Ae flask was purged
Wl t h niliito 0x0. mIL hleret-@pglefladky 14.0 gaD.09hmol) ef Rivimylbaphthalene, 6.0 g
sol uti on was |ncreased to effect the reactio

£ Gh 0T o AlraclTY it AGdL S ok FURINBANTTE S AN 16 & of
; %&hr eg’T ifh lﬁ:%%ﬁ%ltlhﬁ? W@ﬂ?&fgr%eﬁ% b WRAoIN¥d, Sﬂhﬂ tldnNe inside of

n solution at 100CY%or 1 hour to obtain a
p eileyfitask wad-phygeslohvith nivrogés.oThelteopetature of $he resultant solution was

°°”°e”%%%&lf?«{%ﬁg%5ra§${@3ﬁé§§ﬁ€oa6'%”25 A FaTGE eobagg

a?(gkr?&' gqagf stl‘ygﬂﬁé) %&E%&ig}ﬁ so{ulggﬁ 3 1(2 %of i %Btﬁlg lgl?{é"xtegaﬁinssolutlon

t ageodled knd l:h%ﬁkxas%h@r@d (itﬂo @Z&gﬁain)oum‘ of methanol aqueous solution
2-vi nyl napht hal ene, _17.6 30 (0.20 no

n@pn@gmthp@cqﬂgragon 6‘(9‘}’4 b@ rrg\ss)ﬁp 6?3;13%31@&5 p)pe&mer and the polymer
d
TSASTBAR PSR By R 0200 b M o e gt plvc

d M@ﬁ@ﬂn\éﬁﬁred arddfouhe  bdy 500 andi@, 500, respectivalgk Thagbtained polymer
purged with nitro hete

" aka Facisspl G B R PrapY gﬁm% XeRbroaeBanybe rtE?fftseﬁ“ﬂl%a polymer (A-2)
r AGLibP oﬁH BRenf QncdifrdtoH! 26,59 hyi Hgss).t enperature of

e rea t|on solution was further |ncreased fol | owed
bﬂO%ﬂ]rrl ng the 37 reaction solution at 100C for 1

h r t o}S tai 635&3"&}3{ ?é@’j’% i&%‘ %Idorl\]/w( g?I |t ﬁecont ent

Obt ai ngglo raqlowaL tHRE Qe EASH! €410 g (0.09 mol) of 2-vinylnaphthalene, 6.0 g
(0.04 mol) of 4-vinylbenzoic acid, 60.0 g of cyclohexanone as a solvent and 1.0 g of
azobisbutyronitrile as an initiator were charged to be dissolved, and then the inside of
the flask was purged with nitrogen. The temperature of the resultant solution was
enhanced to effect the reaction at 80°C for 8 hours. Subsequently, to the reaction
solution, further 0.6 g of azobisbutyronitrile was added and the reaction was effected

at 80°C for 12 hours. The temperature of the reaction solution was further enhanced

and the reaction mixture was stirred at 100°C for 1 hour to obtain a polymer (A-3}
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and found to be 5,400 and 11, 200, respectively. [0054]
5 [Exanple 1] Into a 50 nL eggpl ant -shaped fl ask, the
pol ymer (A-1) solution (16.0 g), propylene glycol
mononet hyl ether (3.68 g) and Ppbopyl ene gl ycol
nononet hyl ether acetate (18.2 g) as solvents were
c hahgied (2616% B}emaﬁu Mmanid Mot off the nbtaied polymerdvent measured and
room t enperat ure, the solution, no insoluble matter
mé@“%@&ﬁﬁe%ooaﬁﬂigﬁgo §%?Pﬁ?t|“€?rﬁf 10 was honmpgeneous.
Sg@gﬁe]uently, a crosslinkabl e conpound of Fornula 4-2
a sensitizer of Fornmula 3-5 (where 50 nol %
of[Sﬁath&ns Exdoapletdu Sgothbsis af polgmeathtiloqui nonedi azi de

(0758 dptoamtpdiny hiesosesh Bt 1590 G o0 2250 BhMhpptone, 6.0 ¢
"30 @h%&l?b?ﬁeﬁc@h@a@ﬂr P@rg9(‘0| (HnﬁmK) @f Qﬂg'dﬂ)xy\éﬂﬂyﬁnﬁﬂﬁe@late 60.0

to the reacti Oon sol uti on rther stirred
atg ¢f®ﬂpxlenm§wmlun@mtbﬁtedm aaa S@‘églil@lndd 65 pzabigbutyronitrile

cont.ai nin Vi v, I
7 e amtgpr wbfe fhated o e B b e i G m‘?@éﬁ@% e wos
ﬂ%@%&%ﬂ?ﬁiﬂﬁ) 8R! Thé empieguriifahdReultaht pelutiornivas ereased to
sol uti on was Itered using a 0.45 mfilter and the

f |dﬁec%1ﬂle reggtion ae&Q°G fior & honwarfwbsesaapile ththerraction splapn, further

L5 § of pfohispuBienipgle s adisd wnd Bl echn 8RS A A3RC for 12
r %hfst ’l%gﬁﬂﬁéfahﬂé‘ of thk r@é?:ﬁbﬁ sBiufi8n Has ARy i'fﬁ:&ed@éﬁ/ hiiDthe reaction

2-Vi nyl'na al ene 'tered using a 0.45 pm
f isbhutionawd stitred i 100°€tfer \‘!véhsuﬂ tefdbtama@obdnwrﬁéel‘l)ssalmlloe (25.9% by

bottle _  for 2 days. Subsequentl t he resi
gl Mnghd )vqﬁ&%e SBFL BolaHeh weq Fegising found to be 4,300
Subk RBEB? met hyl si | azane (hereinafter, referred

to as’ atment at 25 100C for 1 minute, using
a[8Pps] coater and was cal ci ned (soft-baked) on a hot

| =) f : ] . £il
ndBefrefiee synibeein eanell SoRead of Pk BB Pog 111 m

WaS | T g 21 @PmI thieethebl flasly, 20aVg (101 ﬁﬂo?rdfadhﬁylhﬂ[ﬂithalene 12g
amount of 200 mi/cn? at a wavel en 365 nmusin

a (0014 ayol) ofmethacryig acigpes- 2g9f prapyens @iyop) monomethyl ether acetate
f t b
gaj‘g gi éig ) rq.r@ ? ﬁgfg%(g\%l ‘tﬁ.\gy%nitll?fe%g gﬂ é@tﬁt%?* Bvre{;?;(gﬁlr%ed ato be

0. cﬁ%hf)ﬁd rendshéreiheansiddvl therasi was pyrdedwittimitrogen. The temperature
(her ei nafter, referred to as "TMAH') aqueous sol ut

ofof zlmesdtanascdefmtams incrrasedotorsélegicibe F@p‘tl@ln atrfeD ecfer 18 8 Bours and

UH{"? %er at ahee? rggl? n 50 t??gs‘?r tfgﬁhg g@?é@:g f’(‘ﬁllhbved by stirring the

p%&cﬁbﬂ sﬁ\ﬁﬁoﬁ Qf TP Or @ ho8SR| dbidiR B f11)©fynlldr MALHrahRionf(sélid content
mw t hout pattern peeling atterned coating

f |cbn¢ahu'anmmt A500% Moy rsask). celn andﬂ\éw ofiths qbt:sued pglymer were measured
and found to be 4,500 and 9,500, respectively.
[0053]
[Reference Synthesis Example 2: Synthesis of polymer (A-6)]
Into a 100 mL three-neck flask, 3.5 g (0.023 mol) of 2-vinylnaphthalene, 17.6

g (0.20 mol) of methacrylic acid, 66.4 g of propylene glycol monomethyl ether as a

g

solvent and 1.1 g of azobisbutyronitrile as an initiator were charged to be dissolved,
and then the inside of the flask was purged with nitrogen. The temperature of the
resultant solution was increased to effect the reaction at 60°C for 18 hours and the

temperature of the reaction solution was further increased, followed by stirring the
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38 observed under a sodiumlanp and no foreign matter

was observed on the film In addition, the coating
filmwas subjected to an optical mcroscope

observation and no foreign math er was observed.
Subsequently, the whole surface of the coating film

Wasclion asluadest MOPQ for Uhourdo bbiaimapolRmen(A16) saldtiod (s0did content
anmount of 500 mJ/cnR at a wavel ength of 365 nmusing a

Usoncgptrationadd 806 hy maspaMe asd Moy Al thg pbiated polymer were measured
C he coating filmwas

g%@#lfq%‘glég%S%%%O%?qgﬁgp’emgqe%ggﬂ for 5 m nutes,

f pddsaped by subjecting the coating filmto an optical

m croscope observation. After the post-bake, this

stErame Whf er on which a pattern was forned was

i mrers ik 1Q. .f R :

was sutoar Oyt pReaR Hapey fisk the Ryt (AN} SRR 00

t peopyksalgtycobmonbmethyh etheaia8ng) anti erepylas ghixod moadmethyl ether
abnor ifference of the ttern between, before an
aﬁ?e&tgmg siﬁ?@m%s YFre; @sﬁ%@ aajf Hle resylagtiRplytigtvas shred at
gﬁtgin? fenfRrRAR! tTh ek {ohitiode o ARBlULRImSReravAUMséred and the solution

strate using a spin coater and was cal ci ned
( saf helpagedtpumwn a hot plate at 110C for 2 nminutes to

15 for coatjng filmhayi film.thick 0,40 ..
m supSuBaney? deress GHERE SrPynt b PO BSR f2e s psitizer
WaBFhiAdl B 3 @fhetd $0 md %N TRWadWbstithted by 4 | 2diaphihdguinonediazide

amount of 500 mJ/cnR at a wavel ength of 365 nm using
agtovprang S0mclth of Prgmaippdiese hydrogernatom) {0.9¢¢) and a surfactant

nuf act ur b n_|ne. t .ng fj
ot s R0 Tyl 825 3C; CHBbIBn {009 B added
Ctathe Aéactibh BdlvE6n Whidhheds akedstigted 20 Ao inp2Eat@@ to obtain a
mnutes (in_an air atnosphere). The transmttance of

t FREISE SRTPeRitian (lhcentamings eonobyner hayingiowingipeppigalene. In the
SROSHOE p P el AP Bnl pmogeneays st oy ovaned

Cor por atp=egf the golliornolat fltbred Asig al 04 Bpnki filkevand theefiltrate was
resi st conposition (1) was applied on a silicon vvafagr
n

ulsfiig aefllleaﬁsd ﬁa@ﬂﬁtb@&l% dOQA SeBpATaturRcler ég’gﬂ( @»gkae\lg);u
C 2 i ’
?ﬂ%%\%\‘,ha@f’ﬁ%? (LI Pcf) ?ﬁeén%eﬁé}i’] gv%]s Ioﬁgérv%ﬂ sequently

e surface o € “coa m was irradi at ed
Wi t h aThb/resiy compoditien @) contamitigpd cor@lanertrvingf 2-sih@Inaphthalene
mJ/ cnR at a wavel ength of 365 nm usi

uwv
| oo il eretl waing gy Sttt apiend istilmic, wasde i g clsaadd gsgnple botte

h . {.k- .
Py g AR 5 R A i
ofubljdtted todRkarmethi/isilazant (Rervimuf¢roreférhedohb a8 SHMIDS Wetseatment at

measured using a spectroscopic 30 el lipsoneter (?nd
f BISE foo ! meinutegusing p gpipspater and was calcined (so -baked) on a hot plate at

110°C for 2 minutes to form a coating film having a film thickness of 0.40 um. This
coating film was irradiated with a UV ray having an irradiating amount of 200 mJ/cm’
at a wavelength of 365 nm using a UV ray irradiating apparatus (PLA-501(F);
manufactured by Canon Inc.) through a test mask. Subsequently, the coating film was
immersed in a 0.3% by mass tetramethylammonium hydroxide (hereinafter, referred
to as “TMAH”) aqueous solution of 23°C for a certain time to be developed and was
further subjected to running water cleaning with ultrapure water to form a positive
pattern. The pattern was formed in a resolution of line/space of up to 2 um without

pattern peeling. The patterned coating film formed on the silicon wafer was visually
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[Exampl e 2] Into a 50 nL eggpl ant-shaped fl ask, the

pol ymer (A-2) solution (16.0 g), propylene glyco
nononet hyl ether (3.68 g) and propyl ene gl ycol

nmononet hyl ether 39 acetate (38.2 g) as solvents were
charged and the resultant solution was stirred at

r ashRetvedadatasodiun tanhandsiod fordigm matter wasolbsghied onghe Elm. In
was_ observed and the sol ut i enequs.

h |
Suditie eiopaitng 1 s FHRSHFL LB RFALTEFOROPT psgryptign and no
(Oﬁog r?)r%tt@r é@é%g}@ay 5 of Formula 3-5 (where 50

no 0%

was substituted by a ’ o ]
1, 2- nap$ubisequentiysthd ivdwlaisirfage ofifhe gnatimofilmWes dradited with a UV

T e R L
PQL R ik RtireCaP R (PIAL-§0 1BdU eflanifactufed byeGariondnc.) and the

solution. The résultant solution was further stirred
at caatingfilre s pastbaked oo adivt plate at 2008C der Twipses. follpwed by

(2) .containing.a ol ynmer . havi.ng 2-vi nyl napht h )

L CPobiFeRing AR AR .0 PR B Grapt P, S G post bake,
angl; Al FOEO I hRQ A4bdtRfh WaSfor@BY a8 almefsep i isopfopyl alcohol
the solution was filtered using a 0.45 mfilter .and

t hfer D minetes andiwas ulfiectedioangipbigplavicsessppecohssrvatign.gfis the result
roomtenperature for 1 .week. ' j
of or{{h%o enaﬁlgpe,&eﬁow?so?béfzrdfﬁd r@&%ﬁ?ﬁlo%{aﬁ’ Wt rerﬁ@%?gl’{ea%%t@fh between

er was opserved.

Thge£5R%ng tafie PR Ainteribn (Rsofr0parilni ng a copol ymer
havi ng 2-vi nyl naphthal ene was fil terepgipgsn ng a 0.45 n% .
filter Hradldition, the resistcompesitiop(l) Was apriicd SREHVELApRstrate using

bottle f days. .S Aedt _
c g?rfﬂig F??tg’irqa%z‘}’g%‘% mfé%‘ﬁﬁssf%@g’%g%d)?ﬂs% lflﬁ Efﬁé \!/1\12% 10°C for 2 minutes to
SURIEH &tihe il Reving @t InEMicknbss QAT @h, Bubtequesly, the whole

using a spih coater. The resist conposition was . |
c asurfane df theabatitgafib vas frradisted witha €Vaey hagas ap grragliating amount

{n h‘ir; %@8@% g{)amwgvég %ﬁ %ﬁ?@@%%llal I{pl haal;ﬁ;\fﬁ%y \%g%di!itmg apparatus (PLA-
T md{)l:ﬁt B8nufibthitddy Nadodinf Rud ghe @Batirg fleh aab postdaketon a hot

of 200 mJ/cn? at a wavel ength of 365 nm usi

ing a_UV
r aplaterat 260%2 ford mippitasatilis cOoRing Bloa wes furthgh b’ﬂﬁ»‘gta@ &g Gofpr 30

comumey @i fneth s iRy o5 it A7 HRGAkhY fhiaCa wavelength
aq Nad trhQBurell ugﬁ% allov ray-RIHlaiighttspe@rdphotaeneter (UV-2550;

devel oped and was further 25 s;;{ ected to _running
wamenufattaredi byShimatizw Comapiion) apd Eund &0 e PAYea positive

pattern The tter.n f j t j: .

P o 4 5 AR e BB e teruin
Padig toaet £RAAAGIdihddsbRbaRET) @R o Kt piitd atCIA0°Gabie? mivastes.
visually observed under a sodium |l anp and no f or,&l gG
naSttsequantlyothe svhobeisusface o€ thiej dopting film was irradiated with a UV ray

having an irradiating amount of 500 mJ/cm? at a wavelength of 365 nm using a UV
ray irradiating apparatus (PLA-501 (F); manufactured by Canon Inc.) and the coating
film was post-baked on a hot plate at 200°C for 5 minutes. The refractive index of the
coating film at a wavelength of 633 nm was measured using a spectroscopic
ellipsometer and found to be 1.61.
[0055]
[Example 2]

Into a 50 mL eggplant-shaped flask, the polymer (A-2) solution (16.0 g),
propylene glycol monomethy} ether (3.68 g) and propylene glycol monomethyl ether
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addition, the coating fil mwas subjected to an opti cal

m cr oscope observation and no 30 foreign matter was
observed. Subsequently, the whole surface of the

coating filmwas irradiated wiB® a W ray having an
irradi ating anmount of 500 mJ/cn2 at a wavel ength of
36dzctare (I8ig) B solsh‘ntsayere chardedhandhe afpspﬁalatsuhltlppl‘_vws stired at

(F); manuf actur d_by Canon Inc. n atl

Wargowotgmp g iop BB e s B0 b otuiion
Woé% 51‘% subjecting the coating filmto an

optl ca croscope observation. After the post-bake,

t hi s si Sutsequentfyca crosslinkallh campaumcetvfrfqmsﬂff‘bﬁr@ézmsa sensitizer

et s GRbsR eaPt A BRyBiide By Jut FintMig! fonedinzice
e@l’dhﬁ and®50 H¥UIIS Fetdih@ias d W@gémorﬁpﬁﬁgd@}imﬂm surfactant

abnornmal difference of the pattern betwee

anidradé nemet MegafaerBr10; Mﬁﬂuﬁﬁcﬂé‘@fbbb Péﬁ@ormrﬁtl‘a@c{pﬂ% rS) were added

the oatipng fi,l.m

¢ eggt‘ SOI%(Oa{hp % an t %ut%fhr ansm f@ll aér%ce 2‘3? ﬁg&mpemwe
C Ol@tdbﬂﬁn hirésnt %bmgomidﬁ (Brehhiihg 466pdl§im\aabavmg92t-srmydmhphthalene
and found to be 95% In addition, the coating fil mwa

 olorthel selntien woriasalnble mptter wasalserved e @ hemagRnecys soltition was
Ex(%{g 1 and the refractive index of the coating film
at a vvavel ength of 633 nmwas neasured and found to

be 1.62A pa2pQfFGhe sdlitk@mphefildred GilﬁgaOBIS prhﬁlter and the filtrate was
egg | ant -shaped flask, the polynmer (A: i LI bl on
(116 dn gcleane samaply betls agrmremﬂ;%%tfﬁy weeke BY @vigyl

%@gﬂmﬁ{)ﬁ) BY e Qﬁtrgéteyr?@for Er[&‘?t{e 4. acetate

as sol'ven wer e-char ge an the resul t ant
S ol ut i oThegsissEdmpeitiat (2) comamingrpepatymes. hawimgtﬂe'einylnaphthalene
solution, no insoluble matter wgs observ d and t

S O‘W@ﬁ filggred Hﬁgg BéByemddirs andhsJHHAE 135y e ina cleaned sample bottle

AR DL SRR e SO 9 R Bl gn e ver

S Uﬁrb]dcfddtts HNID Satrehtrderta MOGRTIfor N ahdicaasing a sgﬂh@:laateﬂ nhe resist
33 nol % of D remai ned as a hydrogen atorr])1 O 96 and

a Gumjcaittoanvas c(aimraﬁie(snﬁ%kedwg@ﬂm phtead; 1 18A lfma%mﬁlé%s to form a
- i Bt e 0o 3 IR LR g gpdiated
LAY o D SR Sk Gy g e o 65
2 - wsinpya DAphayherhdintng 2fparatus tI’éJﬁs-GO utf'),ananufect\md@w §sinen Inc.)
" toellrghva\ﬁgst(%r?;s ugse%rtlgnt%f, rhe coati b v?aglulﬂ}rllegsr}:d\elgg 0.3% by mass
TMAH aqueous solution of 23°C for a certain time to be developed and was further
subjected to running water cleaning with ultrapure water to form a positive pattern.
The pattern was formed in a resolution of line/space of up to 2 um without pattern
peeling. The patterned coating film formed on the silicon wafer was visually
observed under a sodium lamp and no foreign matter was observed on the film. In
addition, the coating film was subjected to an optical microscope observation and no
foreign matter was observed.

Subsequently, the whole surface of the coating film was irradiated with a UV
ray having an irradiating amount of 500 mJ/cm? at a wavelength of 365 nm using a
UV ray irradiating apparatus (PLA-501 (F); manufactured by Canon Inc.) and the

coating film was post-baked on a hot plate at 200°C for 5 minutes, followed by
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obtained. A part of the solution was filtered using a

0.45 mfilter and the filtrate was left in a cleaned

sanpl e bottle at roomtenperature for 1 week. By a

visual observation of the fil4date, no foreign matter

was observed. 30 The resist conposition (3) containing

a satipetingrthe coatirignfiinRtoanmypiticalphichescepreobsgrration | Adiepthe post-bake,
using.a 0.45 mfilter apd the filtrate wa t. |

c i Aos il amuticha rafgn o dapacd GifimtBiidinjsdfip alobol
r ?@ﬂ f mERARASIAWA S ubRLtedRS aﬁBFﬁiéaﬂ? ¢hi@scp8 iobbdroationa Ay the result
subjected to HVDS treatnent at 100C for 1 m nute,

usi the ebsepvation,dhtre vas Dheeryedkne abnogwakd exrenes of g pattern between
C%| f?i[rned étstof - baked) on.a hot | ate at 110C for 2

mogtRreand afier shemmgnsion I8 aPIOPAOY oy having a film

thi ckngg adamoaﬂﬂ@ cBatinpHilsn waeformgd in subswnadally thedame ehnner as in
with a UV ray having an irradi ati ng anount of 200

mBxemplet and theveanemétance of thesopfing s dg ya@lﬁﬂ%ﬁyof 400 nm was
irradiating.a rat yso{ PLA-501(F); manufactured by
Cé’ﬁ‘??ﬁuﬁeﬂ@n fo"?%ﬁS%&h%zé’test mask. Subsequently, the

coat i ngn hilfionethe icombiesfieh ivas forfied th bybstaatiallbthe siie manner as in
aqueous sol ution_of 23C for g%cer,t aiﬁﬁ time to

. 23 be
d Haphthevgiagtiednds ofdipreatpg flngt A (Piegethales nm was
cl %Emgaﬂ@%&nﬂlt%rbéﬁ%f water to forma positive
patt ern. e pa NV

tern was forned in a resolution of
| ifo@Iaipace of up to 2 mwi thout pattern peeling. The
patterned_coating filmformed on the silicon wafer was
vi[Eﬁﬂ'PPg‘iz’]observed under a sodium | anp and no foreign

mat t er IH% SPRET é’g?ggﬁﬂsﬁ frlabiNthd PolFRendrdizh bslatior 116.0 g),

coati ng m was jected to an optical mcroscope
olpsepytate giycod mbnomethiyd edieg (3. 6812) @1d puapylons glygelgnonomethyl ether

Sub Ly, t | f i i |
AT e A R S0 b v
aFBeH tterRperaife. I e Bolation ndusdlalle ituttef wabbbsemedsind ghesolution

W ray irradiating apparatus (PLA-501 (F);
mevesfh@otagerepusy Canon Inc.) and the 15 coating film

was post s baked i : itizer
e
MoFFRaaRRS -9 bekere &7imsl% &f Devastshbstipatsd bp ake2-naphthaquinonediazide
silicon wafer on which a pattern was f[&r@tg% was

i eupsedl 33 mplYe e Bhtpmained i g1 hydragen gty e anfl ¢ sypfactant
SURL ECA Skt 1906 Hanllh 119170.009 g} Were added
; QBB e AR Ban B SO 00 )

aho dienehetibinfsoutimnc dhefresubtentpatutenwdsdtitbenstined abegogy emperature

R N -
MRH A so"l’lftliqnnmng Fxﬁgml@mﬁﬁ@ﬂqast MRelve@BSdh hbABEEedls sdlftion was

coat'l ng wavel ength of 400 nfm was
obtained.

A part of the solution was filtered using a 0.45 pm filter and the filtrate was
left in a cleaned sample bottle at room temperature for 1 week. By a visual
observation of the filtrate, no foreign matter was observed.

The resist composition (3) containing a copolymer having 2-vinylnaphthalene
was filtered using a 0.45 pum filter and the filtrate was left in a cleaned sample bottle
for 2 days. Subsequently, the resist composition (3) was applied on a silicon wafer
subjected to HMDS treatment at 100°C for 1 minute, using a spin coater. The resist

composition was calcined (soft-baked) on a hot plate at 110°C for 2 minutes to forma
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measured and found to be 96% In addition, the coating
filmwas forned in substantially the sane manner as in
25 Exanple 1 and the refractive index of the coating
filmat a wavel ength of 633 nmtlvas neasured and found
to be 1.64. [0057] [Exanple 4] Into a 50 nL

egonigNfing haying affilmstkickidse of 0149rmm. (I"Atslb))amng filnh vas irradiated
(16.0 30 propyl.ene gl ycol nonanet hyl gt her ‘%% Eil ¢
g)vwgnaj r pyhaxing ag) iadieling ABARILRI 208 (Pm H@Wayelength of 365 nm

s éﬁéiré ag[)JVel%% ﬁ?%d{&ﬂ{gapg?fa&sc(bﬂAggﬂ (BJ %&rﬁ?ac'hﬁ‘éd’ b% @fhon Inc.)

ioh wa room t enper’at ure.
S Qhighzlo 8 tesd makks Bhbsaty@eniyt ﬂiercom filns eay ﬁ'dmarsdd ithe0.3% by mass
sol uti on was honmogenequs, Subse ugntl

a
cridddH snugpvesaldigoef” foo'% P?ﬁﬂl%tlme 8 ds‘}zlelg,sed agd was further

0y A Bl e g e

HEPaledf wid foeiBd iedlreasludon vilinggacabdop td D p,ﬁﬁwghomrpdttem
a surfactant (trade nane: Megafac R-30; manuf actured

bypeSing. @Wedwpa@nz Bl f@}ﬂﬂﬂ@ﬂéh@a&é@l wafes wag yisually
[ SRSLAEN SOk 48 BAG, LS fofltkn RRLU WGBSl YR Efim. In

nperature INn a resi

C QEIRIN! iheRo4tig Kl hak Bubjectéed wamalpticelr mitmmoge observatlon and no
2- V|nylnaphthalene In the solution, no insol uble

nePredgn Materopsrbseyednd a hom)geneous sol uti on was
obt ai n%qxb]géﬁ A, (B WhBR PR bORe LBRirlgl ARCPRELrRIAG Fith a UV

0. 45 trate was in a
c |r€ﬁhﬁdn§ anrraalidioigt dneowait of ﬁmnnﬂkn‘ﬁ @t atmweleﬁgth of 368 ek using a

ATV sty tad iagipe spnasaius (RLARId BF minidingn by Capsh thefand the
¢ %85@1'1%% Y nEQQO%\X% bn Q?ﬁﬁf @Qte%‘t‘?b@gd RRBhRRALRNRI10WaE by

['ter er and the filtrate was
| albjettingthe lceathafilna tpdreogtival dnécrodcope @bsdemesion. After the post-bake,

Subse uently, the resist co tipon (4) was,applied
ol SU1CPT R Bk Ich & REPORARTY PRDERFOS! RERP P! alcoko
109C16 Rinuted i sid’éfe' t? afi B) ﬁceﬁ %El%%cop-g%séﬁﬁﬂuﬁ{ As the result
conposition was ca ne baked) on a hot plate

atof 10D sEovatian, rthera tves olbserﬁ/cﬁ m abnomlat diffgremice af thg\pafigrndetween

fillmthi pf 0.40 m, This cpating film was
i rbiegii %aﬁer ?Hn@ewnrlg}}s%%aﬁﬁ?an i ?r adi ati ng anount

of 200 17344iBnothe %o?ﬁﬁié%l%ﬂ%@ftﬁfne&@@sdﬁﬁanﬁéﬂlﬁﬂw%aﬂd&’ manner as in
ray irradiating apparatus (PLA-501(F); manufactured

Cdixamplant al)d e tramsmittpnce of etcoatingfilnsataswayrlenath of ‘é%mn was
C?r?éa'sﬂl%d ‘Iirfr&l\ll\%sto mppsed in a 0.3%by mass
In addition, the coating film was formed in substantially the same manner as in
Example 1 and the refractive index of the coating film at a wavelength of 633 nm was
measured and found to be 1.64.
[0057]
{Example 4]
Into a 50 mL eggplant-shaped flask, the polymer (A-4) solution (16.0 g),
propylene glycol monomethyl ether (3.68 g) and propylene glycol monomethyl ether
acetate (18.2 g) as solvents were charged and the resultant solution was stirred at

room temperature. In the solution, no insoluble matter was observed and the solution

was homogeneous.
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TMAH aqueous sol ution of 23C for a certain tinme to be

devel oped and was further subjected to running water
cleaning with ultrapure water to forma positive

pattern. The pattern was forn#d in a resol ution of
line/space of up to 2 mw thout pattern peeling. The

pat t er iSatsamaitly)@ drodsiinkahigrecmpounidiod Ferhulach3 Wb p), wasnsitizer

aII 5 observed der_a sodi um | dn i ..
P’@ﬂeﬁﬁéﬁ Evhes &7 il th ofed Y Subbted B a P -napbihoquingnediazide
l%oeﬁﬁi PAnbich gfm%m%iﬁ&ﬂ%g% ?fdio%cﬁ‘ﬁto%t(b%l g) and a surfactant

m crdsco f

pe observation and reign matter was
olfsadeveaine: BldpnéapuRi30} manmfaauvdukﬁ)el)lm qumeato:fn) (1809 g) were added

L b TRk R T T
36® obtinkSieBBt ébml%)sltwﬁ (f4§¥oﬂt§.lh dpﬁgrxﬁéi%ﬁr glﬁsvmylnaphthalene
(PLA-501 (F); manufactured non

C (Iﬂathersgllﬂmlnnm\mmblbkt mmewsmbsa'ved)anqaa h@momnegmlmtmn was
1es, foll owed by subjecting the coating filmto
m@fﬂl tal m croscope observation. After the

post bakgart of ﬂhe%oﬁllubhm m@fﬁrusmg aM)ms mmaﬁnat atnartﬁe Whfate was
fornmed was i mrersed in isopropyl al cohol

niefunmclamEd\sampantqté@aterdomdempel@pm bl 1 weed« d%x:@pn;uai
of the observation

h It 43 )
0 Riserdtion ki ikl b St Mater JrastolPerie ot ¢ ho

pat t er IThe @ésit RBmpBSitioh e4)addtaddihgh cbpdlymeFREVEROD-viyInaphthalene
i sopropanol . In addition, the coating filmwas forne

i Wvag lﬁﬂigtedmsml 4 9.45 hen Sltensandethn Bltrate was lefiinarghtased sample bottle

nce, of, the coatin

R0 AR Bubdea0e i e G AP P ioh [ byl HR O water

agelijbdtedio NS RBAth{RAt 4t 1'001’@@& f AARE ushhg @&_&ér@h’fh)é resist
the same manner as in Exanple 1 and the refractive

i notlapogifion tvas calaihied (soft-baked}t orna hatvdbte agi H)°6T fof 3 3ninmies to form a

was . nmeasured and found to be 1.61. [0058] 10
= féﬂsl}avunﬁ i WCWS%Q%%W sHeip eeptmg-film wasigradiated
6 I
Prg\b]%lne A atfiﬂrgcgat rjlg s rng%y ol aYaXERheth of 365 nm

nnﬁngratlh\y h'a)eih'fadtatmg appahtas (RBAZS(QIF)aﬁlaﬁﬂfaXt&mé(Bbyl\em&)n Inc.)
charged and the resultant sol utj on was stirred, at .
r Beangherisst mastk: Subsequenty.dhe ceating Hlmowasigynersedin Q.3 % by mass

R SGHTE b8 250 e, OTPREARAR s e
( Suthecte) to ranpiap WdtérZdaningf witl umalpareaavdtex( totferra a@ositiot Yattern.
of D was substituted by a 1,2-naphthoqui nonedi azi de
The pattern was formed in a resolution of line/space of up to 2 um without pattern
peeling. The patterned coating film formed on the silicon wafer was visually
observed under a sodium lamp and no foreign matter was observed on the film. In
addition, the coating film was subjected to an optical microscope observation and no
foreign matter was observed.
Subsequently, the whole surface of the coating film was irradiated with a UV
ray having an irradiating amount of 500 mJ/cm? at a wavelength of 365 nm using a
UV ray irradiating apparatus (PLA-501 (F); manufactured by Canon Inc.) and the
coating film was post-baked on a hot plate at 200°C for 5 minutes, followed by
subjecting the coating film to an optical microscope observation. After the post-bake,

this silicon wafer on which a pattern was formed was immersed in isopropyl alcohol

for 10 minutes and was subjected to an optical microscope observation. As the result
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group and 33 nol % of D remai ned as a hydrogen aton)
(1.28 g) and a surfactant (trade nane: Megafac R-30;
manuf actured by DI C Corporation) (0.009 g) were added
20 to the reaction solution. ™k resultant solution
was further stirred at roomtenperature to obtain a
r f ilet obsavpien, ttheara was pbsawdinabigrmalodiffetenoeef the pattgn between
2-vinyl napht hal ene. _In the solution, no insoluble
fosp anghafteiae IYBErsIRInASIPETRYheous sol uti on was

obt ai nqg Fﬁ@gpﬁ[ﬂqe 9{3?@&??1 Pl foPRed S sdb iahfﬁalgﬂthe%ﬂe nfhnner as in

s
0.45 m and rate was 25 left 'in a
cIBxangpit kampihe tnsmittanat of the wostingafilmaatia wavelength o0, nm was

By a visual . observatjon of the filtrate, no foreign
wﬂ‘ﬂqaé?re_aé%dgﬁ’é’grtﬁ? Sgtsfhe resi st conposition (5)

cont al flg RAdifioh ORE Ly aRIp MY wAdfofmEd iy SubsRRAtiAg MBSaméAfanner as in
filtered using a 0.45 pmfilter and the filtrate was

| dxanipte hand teneflagimephdexinfithe eoating film agayeavelength of 633 nm was

Subsequent | the.,resi.st conposition (5) was applied
omERS Fﬁiﬂ%ﬁ"%&r glbegoéISUbj ected to HVDS treatnent at

1@63djor 1 minute, using a spin coater. The resist
conposition was cal ci ned (soft-baked) on a hot plate
at{EtaoplefSdr 2 minutes to forma coating filmhaving a

filmthick f i | ' :

v r o PGS VagBlghblped Rosic SRAR et (AT) ¥ition (16.0 o),
OfpraBer®l| $661 niinotetignt ethen GtI:.)W of %rﬁi((iﬁopj!lame gll]?bwi?nmdgwtt)hyl ether
ra Irradiatin appar at us - ;.. MAan cturea.
CAbSAIcI(35.2)2) 42 ol o WGFE ShofBeck ot s BOIEHR PPS S o

c %ééﬁaqgnééglfl{lwﬂﬁl thgg%ﬁ&f do"néb10b18 KaR¥r W8S SbsetMildnd the solution

aqueous onh © or a certain time to devel op
a vaatHogiogeagudiswas further subjected to running water

pat t or RoubTerepily st R Hae i b o FogBRLR K Sa ) a sensiizer
! 'oﬁ}%ﬁﬂag%éggwﬂé}g ts?inzom gL %’dtsu&tiﬁ%& 6y 8 1peaiihibquitBediazide

patterne tin I'mformed on the silicon wafer was
vigsaugl dnd 3%0inslk vé B renviredas sdyidiagen atnp)dA 288 and aspefpctant

b b the fil  Li R,
::TEH? qrﬁléa%a‘?s I%%gécvgégP E@Pgﬁc@éecg% fg& @%r{%ﬁoﬁﬂ 6%@@% g) were added
ORs BaVrRL R BNHioA0 ThE QERltaM soBitiod rwasdarthdyStiFr¢d dt room temperature

Subsequently, the whole surface of the coati,ng%fj I
wds obteimaalfestst dompesitien (3 containinga erpalyigerdaving Jiny qaﬁléthalene.

S% :I.lige;sol 1];40318 fqg?r]fjsﬁ&'f)gep%é}t%t\\g%v l %&g@ 811(9% kéﬁ%g&[@o% 5d18tidh was

meyptdiast ured by Canon Inc.) and the coating filmwas
post - baked on a hot plate at 200C for 5 m_nutes

f ol | owel pawg of thetsobusionnastiiterestising: 045 i filjensnd e fillzgte was
e L i
| B9 8thi 6F the BRFAPMo fatG@Phtter was observed.

The resist composition (5) containing a copolymer having 2-vinylnaphthalene
was filtered using a 0.45 pm filter and the filtrate was left in a cleaned sample bottle
for 2 days. Subsequently, the resist composition (5) was applied on a silicon wafer
subjected to HMDS treatment at 100°C for 1 minute, using a spin coater. The resist
composition was calcined (soft-baked) on a hot plate at 110°C for 2 minutes to forma
coating film having a film thickness of 0.40 pm. This coating film was irradiated
with a UV ray having an irradiating amount of 200 mJ/cm? at a wavelength of 365 nm

using a UV ray irradiating apparatus (PLA-501(F); manufactured by Canon Inc.)
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15 for 10 m nutes and was subjected to an opti cal

m cr oscope observation. As the result of the

observation, there was observed no abnornal difference

of the pattern between before4hnd after the immersion

in isopropanol. In addition, the coating filmwas

f ahmegh & tess mask. alubﬂtqutllyhﬁlemaﬂmg'lﬁdmm tremiersed Bxafgleby mass

PRI AR O TR

gb{i’t.?érré Pt{ea 't(? ﬁimﬁ%e‘rgﬁtgﬂlbﬁﬂn%%@ @ﬁvﬁﬁ:g td fbrm a positive

manner as |n anple 1 and the
?Eaftamt ITHe paﬁémas‘ fotthed foatesoigtibn biiad/spacevalep triypim without

633 nmwas neasured and found to be 1@211 E}’!o& ‘%
2 paftesaneplieg. 6The pattsraedsating S5y dermad anhp sikicen Rafer Wagyisually
' |
%%ﬁ%%&@e]’%gé&uﬁi%&sﬁ 895)1$% %1@ tgxﬁégésgtf}%emeﬁ ofthe film. In

maddiehhthk cohtiver filnaoat aﬁlge((té@to&mgjptmsl reizkaseopesobservation and no
charged and the resultant solution was stirred at
r dorRgreRAsT Vasebsevedt he sol ution, no insol uble matter

was obsgy eﬁgy' thd @«hﬁfé’ %Hba?egof R0 c%ﬁlgrmﬁp'@ﬁi‘%ﬁﬁted with a UV

Subsequent 1y, crosslin conpoun Formul a 4-3
( Ga)BBa\gl)g amirsetiatintg asount of S(F!bmmisvtré aBa wagelargth of 36 ofgsing a

o nkrd g apBB s Bl ED B L Byt b and th

( DR teaCfoloRed b
mjacﬁél?n turg% g‘;}ﬁbgaié@&cg?gg‘ﬁ’tf’%ﬁmoo 00 555)%91\%;?(3 agded Y

45ubjt°.otntg'nhe ceatirtg Him sodnueptizal midnescops abseavationo Adter the post-bake,
roomte ture bt.ain

wa rth t d. at
" B sticpr yagan Wk Bpab o PR GVEL FURBRE! TistAgy! alcohol
2-p4 Wﬁlﬂﬁﬁgg atiﬁll \?&esubjécfédttbﬁn%ﬁhéﬂl nABros&pel IBSAVERIIE As the result

matter was observed and ormgeneous sol uti on was
o lutf thenetervation, fhere vods otbhmscbnqu abrommakdiferance pEde pafterg between

a.0.45 filt and the. f.iltrate,was left in a
clbgﬁganni%ﬁgltg BRRErsionn 1?°6’5?Ratnghperature for 1 week.

By a vuﬁlaa&moﬁb&ewat _ﬁﬁ"lrtﬂfvai hembd it subis@antialdy fherseing manner as in
matter was observed. e resi st conposition (6)

c dixanipl hgmbﬂ@dr?@ISWCﬁ af/thggosting iim alpwerriengtizof 4Qknm was
filter mfilter and the filtrate was
Ié’f‘?asﬁlr%ggﬂ‘ilf&%ﬁa sarrp ‘e bottle 10 for 2 days.
Subsequaatdiyion} the costiigilnt wapfisined dmsytsiantially theshine ananner as in
on a silicon wafer subjected to H treat msnf ath ]f%(}g:

ength o nm was

f dixampig handthe eiragiivg lgéﬁxmféb%\?@ﬁmg 3t gayaye

measured and found to be 1.61.
[0059]
[Example 6]
Into a 50 mL eggplant-shaped flask, the polymer (A-1) solution (16.0 g),
propylene glycol monomethyl ether (4.77 g) and propylene glycol monomethyl ether

acetate (19.2 g) as solvents were charged and the resultant solution was stirred at
room temperature. In the solution, no insoluble matter was observed and the solution
was homogeneous.

Subsequently, a crosslinkable compound of Formula 4-3 (0.52 g), a sensitizer
of Formula 3-2 (where 67 mol% of D was substituted by a 1,2-naphthoquinonediazide
group and 33 mol% of D remained as a hydrogen atom) (1.28 g) and a surfactant
(trade name: Megafac R-30; manufactured by DIC Corporation) (0.009 g) were added
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conmposition was cal ci ned (soft-baked) on a hot plate

at 110C for 2 mnutes to forma coating filmhaving a
filmthickness of 0.40 m This coating filmwas

irradiated with a UV ray havi#yg an irradiating anount

of 200 mJ/cnR at a wavel ength of 365 nm 15 using a W

r 3y therreadioatsohgioap Erame a¢suitarftRoAriS0 Wak furtharstifrad atmoen tgynperature

Canon Inc.), through a test mask. Subsequent | th

bl § ebist SRTBPOSIuRIT G GOTRITIRES: SOsh eing Fgy raphithalene.

aqﬂﬁfb“s% Lg gb MboRiblZRattdiQNasdHREVERRRd 4 hdMokéhebEs solution was
devel ope was further subjected to running water

C lobtainealg vvlth ultrapure water to forma positive
pattern,

linels pAaE%“ 8? t}@psoiuglrog Wvﬁm%\?ﬁl{eggﬂes?rtggg P 2; s gktgrteellé} r}h&fﬂ]trate was
Thér RS El@{nfk?dsa& "f’é b&tfle bt IlongI t@frﬁ?@ﬁnﬁ‘@ f&hlewééli i B?E vivaher

was Vi sua served under a sodium |l anp and
f @bstrgatiomdftthe filvemte  closfereigometiertwas dhisenyed.| n add| tion,

i or o5 CACEBOPALTISN (BHPTHINInE &BPgFish bE Upe fadnyinaphthalene
ORGSR HRMd %9 %SQIA] dtef &1 0B Fl1Batd Wab i’éf?me ciédiRd sample bottle

coati ng S|rra lated wmth a UV 25 ray having
arfor 2 daybi. Subsgjuantbyrthe nefsmﬁﬁtﬁnpnlsﬁtmlﬂﬁaiwaaapﬂwdl araysilicasf wafer

365 o
( psybfé%"ﬁsaié Bl qampentan (AR Br | RGERRLTE L5hit PR T e
f 6’P h baked e?t(soq{ b ﬁ &n Q{h‘}?g}gﬁ qftQ'iOgC fﬂr@%ﬁﬁtes to form a

I ng e coa mto an opti cal

M GAMARCORE h@&iﬁg E\fﬁ&ﬂ Bidkndk bED.40hen, pllfﬁls-cbatli ﬁlnﬁ Rias irradiated
silicon wafer on which a pattern was rng

i it s B fay hasmgra@pymdnatmg)hmpu@@fﬁ@ﬂ n_ﬂécrm ﬁ@t\é&vebnwh of 365 nm

was. su cted t 0

TS S B0 PSSR ER Ry RRSHLEb) Shpn
ahm@hgﬁb tébt Friagk enelseqlerithethp@bathignfilne was anmetsed ar 2048f6by mass
after the immersion in isopropanol. 46 In additiaon,

t Iﬁfé\débhaqungua‘ sqlmqna@f 336€rfeua pW%mEmeéﬁ b deysjopadend yyas further

C (§H I tﬁg ?(? }'me.ﬂg \g l e@éﬁr@ﬂ% {vtht glfltré@gg Waie&- ?J]Fo?mog a%&sﬂfvg pattern.
aor Weﬁa&&% W& PP a ie@olaﬁéﬁ bf Riv/spdoe op@@td Donf WitﬁibM@‘ittem

in substanti al | Yy the same nmanner as in
Emalmhg Thegputitetried coefingifitn ﬁermedmﬁh@sﬂwmwg&maﬁ gisupllyn

b?er\ga S l%ég%?down\%%f%ﬁ%é %rg\g arh%elfv% r&ﬂ tltléjﬁlm In

eglﬁ@iti%ﬁt the ReRath filnf&ls sﬁﬂ?&t&pﬂo)ﬁﬁ&fptl(:zﬂ rhjcrcsebpt dlpBrvation and no
(16.0 g), 10 propyl ene gl'ycol nononethyl ether (4.77

g)fomgil pattgnywasrmbsevedol nononet hyl et her
Subsequently, the whole surface of the coating film was irradiated witha UV

ray having an irradiating amount of 500 mJ/cm? at a wavelength of 365 nm using a
UV ray irradiating apparatus (PLA-501 (F); manufactured by Canon Inc.) and the
coating film was post-baked on a hot plate at 200°C for 5 minutes, followed by
subjecting the coating film to an optical microscope observation. After the post-bake,
this silicon wafer on which a pattern was formed was immersed in isopropy! alcohol
for 10 minutes and was subjected to an optical microscope observation. As the result
of the observation, there was observed no abnormal difference of the pattern between

before and after the immersion in isopropanol.



10

15

20

25

30

acetate (19.2 g) as solvents were charged and the

resultant solution was stirred at roomtenperature.

In the solution, no insoluble matter was observed and

the solution was honpgeneous.46Subsequently, a

crossl i nkabl e conpound of Fornula 4-2 (0.52 234!

sensi t Izadditidrg thed cdétunglﬁlm \&szfo(mnbm@ubsaml%t SqEEENNer as in

I hth di
" ERorok e fad : BORREIA! 45 wALRHBIA0b fm vas
Sﬁ{esﬁ&&@ﬂ{dfoml&@@seame Megafac R- 30 manuf act ur ed by
DI C Cor porat i on g (0.009 g) were added to_the reactio

sol ut | bnaddlh@n, eoating dilmovas fosnediasubstaptially the ﬁ%ﬁﬂ%ﬂlaﬂw as in

(BB LR R et e R P MRS RL A F RARABHAD 8E43 om was

Z&eh@rgmg@fﬂuﬁait@ﬁelm i nsol ubl e matter vvas observed
and a honpbgeneous solution was obtained. A part of

t[\QQ@ibl ution was filtered using a 0.45 mfilter and
f|| te was left in a cleaned sanple bottle at
rature for 1 week. By a visual observation

of t he Ixitb lat30ahE, eggplaﬁxaslrapgmﬂm t}mrputmem(msé) sodution2%6.0 g),

Ig%g%ﬁbfcgomgﬁtﬁﬁfeﬁs? ool rdeferbaf ! Eboms i ther
%&ft& (Rf) PS éke Oﬁ Heritd @Eﬁsél‘@l?eh ahil the'vesul fhegnNesbsRaPitired at

ays. ently, the resist
cmmmsarmpemtu(ﬂ)ln\messcdwmn ad inmolublsinhiterorasweerved and the solution
subjected to HVDS treatnent at 100C for 1 m nute,
u?iaﬁ ORI e 0at er. The resist conposition was

cal ci ngdpded ?&ﬂtl}bﬁ"&?&khﬁ&bﬁb dhpddhad o Faimdld Q2 {0032 @), a sensitizer

m nutes to forma 30 coating filmhaving a film
t of Eameds 3a(vme4@83rmomcaf1was repdpced biavas naphtheguinasgdiazide

e oo 8 DAfAltsy o4 AR AikARaff TogR) kR surtuctan

| {teRid lﬁMenMe%ﬁ%'l@-B OSmamifacthfed (by) D10 otpoation y fﬂiOOWg) were added
Canon I nc. throu%h@a test mask. Subsequentl

c taathie nrgacnpn golution.| resuliant solation 3@s W §grre<¥—“}ﬂppm temperature

g&/%{%%§§%éﬁtaéo3gb°%¥tﬁ)r Xy ?Eé&ﬁa}ﬂmﬁ%bctogbpn{dér {ﬂgw?g r%%Wélnaphthalene

Wi e selugian) ﬁtgm%hbleuhatteammebmvm aridoa hamogeneposiolution was
pattern. The pattern was fornmed in a resolution of
IPh@l@ ace of up to 2 mw thout pattern peeling. The

patter l'}yg%—g&?‘&]' g uEbﬁ gJéxg PR C]E[h'%aa\ Gu5 hﬁpgltéﬁ%ﬁrthé’\ﬁﬁrate was

vi sual Servé r a so anp’ and no foreign

MRt fifa Medned @&ﬂplé&ibﬂ%attrbemftemmraime foddi weadn Byt heisBal
coating fil mwas subjected to an optic m croscope
obbsearvaiion® themfltrate, ne feselgn mefter ayas (\595@*'%5 erved.

\%;gs Ieg r@n tréa %t 85%%)#]%1 mscléfx{aﬁﬁﬁg 2 Cop1§mePRIVIRY2 vilyRaphthalene
was filtered using a 0.45 um filter and the filtrate was left in a cleaned sample bottle
for 2 days. Subsequently, the resist composition (7) was applied on a silicon wafer
subjected to HMDS treatment at 100°C for 1 minute, using a spin coater. The resist
composition was calcined (soft-baked) on a hot plate at 110°C for 2 minutes to form a
coating film having a film thickness of 0.40 um. This coating film was irradiated
with a UV ray having an irradiating amount of 200 mJ. fem? at a wavelength of 365 nm
using a UV ray irradiating apparatus (PLA-501(F); manufactured by Canon Inc.)
through a test mask. Subsequently, the coating film was immersed in a 0.3% by mass

TMAH aqueous solution of 23°C for a certain time to be developed and was further




10

15

20

25

30

ray having an irradiating amunt of 500 mJ/cnR at a

wavel ength of 365 nmusing a UV ray irradiating
apparatus (PLA-501 (F); manufactured by Canon Inc.)

and the 10 coating filmwas pokt-baked on a hot plate

at 200C for 5 mnutes, followed by subjecting the,

c cabjiectgd fd tumning watengleaning with alterpsepwatsh Keiopr ) Rogitive pattern.

o e gt tormghi s et oL ibaPEbEn B 1l iy patern
T Yeerith. %ﬂéﬁ"%ﬂ%ﬁr&ﬁ%om BIP FRfiel dntadiliddbnORdfet@hs visually observed

mcro servation. As the result of the .
ohmdenvasadium lathe aed ne oroigs enatist was obssiedran theifilme de pddition, the

of the pattern bet n 15 before and .after. .
s B e PUgeh e oPtieR B epaoRehligh 4 po foreign mater
fiddnoMesvE®r med in substantially the same manner as in
Exanple 1 and the transmittance of the coating film at

a wavelSaibgequently,4bo whelosusfacoeltbe peating feny waniraditggewith a UV

96% ., I n additi the ¢ j ' ' .

o R btod & A Ritine sl B S0P /chi” a8 3a QLB o B¢ nm psing a
t hev 8 radidting aggﬂﬁws @PLAS 1R trharmfidined &y Canon Inc.) and the
wavel ength of 6 nmwas neasured and found to

1 cating 01 s pplakpl en ol s 360 rford gy s, ORNERAY
X, . -2 i . 25
p rs?} F%lit% l%g%%rrrgem @)rr%r{ ?ij%afélﬁ‘ni]cg?sc%ég (#seggatlgﬁ. ] After the post-bake,

PrRRYIIRDE vl whieh arpaittn watfoshed waeinaherséd b iBomppylsalcohol
sol vents were charged and the resultant solution

. wa
stfpr Hemirutes ansonas Bibjseestio aa oplical nHEroseANGAbST VAt As the result
i nsol ubl e . '
h &igléeeﬁ)esgﬁvgaaéﬁté%r\éﬁagﬁ%?ﬁyfgo Mr{rﬁﬁﬁlg%*éﬂ:é gﬁthe‘fﬁﬁergfbetween

y, a crossli e conpound
Fayeratt and afler(tBe BAmM@)siomindsomopanobr 30 of Fornmula 3-1

(where 50 nol % of D was_substituted b . .
1, 2- nagReddiiennidecartng Ga vas &EEGEHHS%‘%HBF% the spme manner as in
I §iA i Vel BE4GUHm
(B0 300 Sl RMERoFRP: ol PN B fart s
Caongeugtiand Yol to®e S9Po.wer e added to the reaction

solutiaon. .The resultant . sol ution s furt til .
at rooradf Pa&‘ﬁr"@at“%ﬁ%bfvﬁ? kﬂr@eﬁ%f‘%}:{s{a@gﬁlﬂ% |et5|a{(i)1§(ilnanner asin
( ?xafrﬁﬂé fafl RfEQRR! HIR of 1R EdHing filinit larlehgihedt®33 nm was
4 the solution, no insoluble mtter was observed
ammeaautedrand dowoslte bedl.@lt.i on was obtai ned. A part of

tﬂgogﬁl ution was filtered using a 0.45 mfilter and
t Hitrate was left in a cleaned sanpl e bottle at

rqeRhhgEErature for | week. By a visual
Into a 50 mL eggplant-shaped flask, the polymer (A-2) solution (16.0 g),
propylene glycol monomethyl ether (4.77 g) and propylene glycol monomethyl ether

acetate {19.2 g) as solvents were charged and the resultant solution was stirred at

room temperature. In the solution, no insoluble matter was observed and the solution
was homogeneous.

Subsequently, a crosslinkable compound of Formula 4-3 (0.52 g), a sensitizer
of Formula 3-1 (where 50 mol% of D was substituted by a 1,2-naphthoquinonediazide
group and 50 mol% of D remained as a hydrogen atom) (1.28 g) and a surfactant
(trade name: Megafac R-30; manufactured by DIC Corporation) (0.009 g) were added

to the reaction solution. The resultant solution was further stirred at room temperature

to obtain a resist composition (8) containing a copolymer having 2-vinylnaphthalene.
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5 observation of the filtrate, no foreign matter was
observed. The resist conposition (8) containing a

copol yrmer havi ng 2-vinyl napht hal ene was filtered

using a 0.45 mfilter and the fitrate was left in a

cl eaned sanple bottle for 2 days. Subsequently, the,

r daitke sadwiigb s tinsshublematieswagphsergd end a hemopensipugaglution was
sukﬂﬁaglgt%{sd to HVDS treatnment at 100C for 1 mnute,

usi ‘spin coater. The resist 10 conposition was

cal ci neg tpﬁﬁ‘i’)ff&hebﬁ%lﬁ% Wik Ftdred udth@h 0.43tunt Hter A thé filtrate was

mnutes to forma coating filmhaving a film i
t Heft lime skeandd @umide beitle Bhicont tsanperagureifpn] waek.i By adisekd

with a W r ving ap i.rradi.atin ypt of 200
i & Ve SRV bpbh Bk Bl LS RERAE,, O Toy

i rradi arhegsigPaaiisitfon((Bl-dorllAlnk)a; copBlyeiea Ghving @ -Hiylnaphthalene
Canon Inc.) through a test mask. Subse&gent y, the

|
c owasi filteréd hsingva §.45nwme fdiedandthg fitrgoousy lefhinsa alsampgspmple bottle

GaOE? Het Sttt 5 ol bl o 2 v FBRIR oy iliegn water

Cl@pfekRd tWHNIDS theafReHt &t Y@I°EY fof @ nlifhie) @ilko$ bpih ¢Bater. The resist
pattern. The pattern was forned in a resol ution of

| icoedpopition vis calgiried (Rofirbakedh ont hpaplatrat 110%e Forr2ymirilikes to form a
patterned coati ng_fi Imformed on the_ siligon i/vafer,vva
vicepting film baaag adtim thiskpess of 9fi0ummy AR5 copting, Bl piag inggdiated
MRbPh PRy IS e G nBlialiRE afilolR of 200 2@ A d PBveldeldfh of 365 nm
coating fIr¥rmwas subjected to an optical m croscop
ohshigwalUVaay amgtisting dppasitg(Pivad-5@I(Fyasamifeeured y Canon Inc.)
Supsequently, the whole surface, of the coati n% tilm,
wdlrough gdeshmagk wSubseguendly, theywopting ign ¥as pmged i fﬁﬁb 7o by mass

WQ{I} :IQ:[qulgsosoqgtécﬁpgf ﬁbc%}“@}ffih%g_ﬂgagf&? E;E?;@%lgﬁgd%h%sqwher

adi‘ati ng apparatus

manbjeaed té Athniig Watapelehring withndiriguge Ratee anfarmg fdsitive pattern.
was post-baked on a hot plate at 200C for 5 m nutes,

f oiheqwgterngyas fouppdin # regolutan ebline/snace pf W to2 B Witheut pattern
m crescope gbser vation. .- '

PR i p Rl bl R KR ORI ARt R Bualy

| pEesrsedunder asodiuaPmpadndatacforeifiomattér wasolisevedod theiim. In
subjected to an optical m croscope observation. As the
r @ddition, e cosingoilon s suierted lRanopligal BISESEORSPYgrvation and no

a | ffer f the pattern between 30 before
ang‘n%ggﬁﬁg?t‘?%r R BRGSed

he i mersion in isopropanol. In addition,
t he codubsgukntlyntheshblersuefdced of the bedtmgtfilal wys irtadiasalmeith a UV

manner .as in [Exanple 1 apd the tpansmttanc he .

c 63X D3ing . Hradfating amAung Hﬁ?@? B/ o1 pveElenE oL d6s B sing =

anghy L 2 AlS0130ichdrRifactirB® b§ €BhbR thel) dnthe

vvaw;Iv r %fa?g@%g@%{%nﬁ?%l 'y Sﬁg same crrefnne? as in <)

Exampigefilin svasipdhidaked ome hovglaierat 280%T for lfeminates; fooved by

at a wavel ength of 633 nm was | )
subjecting the coating film to an optical microscope observation. After the post-bake,
this silicon wafer on which a pattern was formed was immersed in isopropyl alcohol
for 10 minutes and was subjected to an optical microscope observation. As the result
of the observation, there was observed no abnormal difference of the pattern between
before and after the immersion in isopropanol.

In addition, the coating film was formed in substantially the same manner as in

Example 1 and the transmittance of the coating film at a wavelength of 400 nm was

measured and found to be 95%.
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measured and found to be 1.62. [0062] 5 [Conparative
Exanples 1 ] Into a 50 nL eggpl ant-shaped fl ask, a

propyl ene gl ycol nononethyl ether solution (16.0 g,

solid content: 25% by mass, Mf#2 7,500, Mmx 15, 000) of

pol yhydr oxystyrene (nmanufactured by Maruzen X
Pet r oc readdition, @oe codting fiim wasdoyhedhia sustontélyfbe sarae ppnoer as in

ether (4. .77 d..propyl e | ycol

o ESempls e (b iRy SR D fheitokiRs SIRACH Bhlllendth 0633 nm was
I asdblradinfRudlit®Be Wae stirred at room tenperature.

In the solution, no insoluble mutter was observed and

t lROHI uti on was honobgeneous. Subsequently, a

L b d of F la 4-3 (0.52 :
LERpr iR b ERP LTS 311 (wnoro 50 mol 56 0f b was

su gStsiollM:b ?%M?L%ag@pﬁnﬁﬁﬂgédlﬂﬂsﬂ, g@g@.@ﬂmi glyeol ilrﬁnngmgt]p'l ;ethcr
an mol % o remai ned as a ro 0 .
S AeluBon (15 G ol conreRtE SHee e i Jos R Syt 15,6000 o 9
{ T
IS B A Bl BBl g

1 on tant sol uti on was
f glyicbemondethglethér (Aoting teadpespieneeglydod mutmpmicthyhether acetate

| 41438 Sofalvensn e hatasd gpadiesenaiRLio S SEERIPRE AEegm
a tt{hquﬁgtﬁf@ QH%@@IH&&P MotBsHItHN Alaft€wardhsérealahd e dolion was
sol Ution was filt

ered using a 0.45 mfilter and the
f hbiogéreowms |eft in a cleaned sanple bottle at room

tenpergture for 1 week. a Vi sual ~..observai | .o
the fi %(Ugsaqqgﬁl . af%?%hﬂ]fﬁ%?(}ﬂé?@.“ﬁé)f ngg e43§ t(ﬁ.ﬁle 8{, a sensitizer
r _%? F3im®Q gppﬁhﬁéré’ B0 GDISAGED Wak beistthitetE b g 12-Raphthofuinonediazide
filter and the filtrate was left in a cleaned sanple
betdupeankld0 @o¥aysD swieined ae ahygrogematoppdil 28 g) and a surfactant

o s Meshsa PO BPnERR L OUIC CELPo Ry VPO ) were added
Ush tHe rdactidhRok@idh € The TRl SbRition ave daithdratirradiat room temperature

| cined (soft- baked hot plate at 110C for 2
inabiein & S BLAOMBSAR (SN gOTAPIRETRITGra DR i ditoliion, no
o ol . | . .. | iy
¢ AgpONR sk R g ook SORHGh G thiined,

wavel engpirt f th3@blutith s Tteted Méirighy 0 46 uad fitted angl the filtrate was
apparatus (PLA 30 501(F); manufactured by non Incm)

t hefoinghclaanedsempisshottisatroem tempesature fr loysgk: nldy a sy

was i rs ipLa.l. 0% us sol ution
OPE%@&EO&O%%E‘}W%?’N% %%Yn%@gt%%%e%\%?‘gg&e{d and was

f ur t herpraybligCofposition (I wadfilsteusiag e @M ngniltehand the filtrate
ultrapure water to forma positive pattern. The

patasdefhinvaelefmedrmathplabettle 53 days o Subsequentlys theggsial Gemposition

g 2%{ %aqr}%l\gﬂqtofq 3:“ i %tvtva er's fe%teidqg HI\-EB% PAth&E fo0°C for 1

minute, using a spin coater. The resist composition was calcined (soft-baked) on a hot
plate at 110°C for 2 minutes to form a coating film having a film thickness of 0.40
um. This coating film was irradiated with a UV ray having an irradiating amount of
200 mJ/cm’ at a wavelength of 365 nm using a UV ray irradiating apparatus (PLA-
501(F); manufactured by Canon Inc.) through a test mask. Subsequently, the coating
film was immersed in a 1.0% by mass TMAH aqueous solution of 23°C for a certain
time to be developed and was further subjected to running water cleaning with
ultrapure water to form a positive pattern. The pattern was formed in a resolution of

line/space of up to 2 um without pattern peeling. The patterned coating film formed
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50 on the silicon wafer was visually observed under a
sodium |l anp and no foreign matter was observed on the

film In addition, the coating filmwas subjected to

an optical mcroscope observail on and no foreign

matter was observed. Subsequently, the whole surface .
obntinesiboat wafgr fvab miswaldy dbseewgidander aodiina lamp agl pgyfpreign matter

S 1818 BB R A Gl o o opica
apRaostdpe obSirdartiihlarddmo foripk heatiwedotigrveanon 1 nc.)

and the  coating filmwas post-baked on_a hot plate at
200C f Subsquentis, dae wholels afythe eonting dilmiyas iadiated with a UV

coating filmto an opti j C ¢ ' :
CPEL L  OPE SLo L FIBBCOEPIBIRF S8 v
PV By irdaRtihg bpFFatts 6PLL AR SBY ndhufRapedpy Candchivdland the
10 for 10 m nutes and was subjected to an opti cal
nceatingdtipewebpestbakeden a het plie at 280G for §minkies, followed by

observatipn, ther s _observed no abnorimal. di

PRI B9 B LG QPR B NO B T F gt P BRgRs:bake,
| Bhik SPREPRARR on WHlclRE ?h&érﬁ Ryasifheneioads ifgnérsddninvisspropyl alcohol
formed in substantially the sanme manner as in Exa

) I l e
1 fornld minaitasrand sydstsubiseied &9 an ppticabaicrasEope OhseaTation. As the result

wavel engt h_of 400

185 el 0 ML VBSH P AR B AL i beven
s bbfk@aid &ftdryhd ineme@ivn indsupespaasl.i n  Exanple 1 and the
refractive_index of fhe coati]gég fil m@t a,%vt?ll engt h .
of 633 lAdditian, the seningdilanwas Wimed insubstantially e SeB manner as in
2 ili % 4 R4m i e?é}fgt SEqRchm was
f%géﬁﬁfe%e p%f}ynegm'r%?%% oi%Fg?ébnnglflﬁéﬁg‘g‘gﬁ pr}gpyl ene
gmeasiredrand foembiyb bed%:. (6.7 g) and propyl ene gl ycol

nmononet hyl et he acetate (15,6 .as,.solvents were .
char ged? é%nf”ﬁé[l? %%ﬁnﬁ?mn ‘&?ﬂ ’T?tnpg‘i] ‘I\/\%@S@Pﬁelrye%e g¢me manner as in
r ‘Eﬁﬂ?ngfe'mﬁ{@&hl k&frackive idRx 2kt dRing Kifiniah s WavsleRathiR 683 nm was
was observed and the solution 25 was honpbgeneous.
Soizasgedand found te beod Ali nkabl e conpound of Fornula 4-3

(i)oq%g g), a sensitizer of Formula 3-5 (where 50 nol %

0 has substituted by a 1, 2- napht hoqui nonedi azi de

g{ﬁéﬂar@egigﬁgnﬁgll% of D remained as a hydrogen atom
(1.13 g) and a surfactant trade nane: Megafac R 3

0;
manuf adttarasd ml. epeplambshaped flagn fhe(mlpmerA-absalutigngd .0 2),

R e I e
I aGdtae (CNERYES §610¢hts e dharediand tig: @sulemoboloden waystirged at

2- vi nyl napht hal ene. . . .
room temperature. In the solution, no insoluble matter was observed and the solution

was homogeneous,

Subsequently, a crosslinkable compound of Formula 4-3 (0.56 g), a sensitizer
of Formula 3-5 (where 50 mol% of D was substituted by a 1,2-naphthoquinonediazide
group and 50 mol% of D remained as a hydrogen atom) (1.13 g) and a surfactant
(trade name: Megafac R-30; manufactured by DIC Corporation) (0.01 g) were added
to the reaction solution. The resultant solution was further stirred at room temperature
to obtain a resist composition (10) containing a copolymer having 2-vinylnaphthalene.
In the solution, no insoluble matter was observed and a homogeneous solution was

obtained.
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In the solution, no insoluble matter was observed and

a honbgeneous solution was obtained. 51 A part of

the solution was filtered using a 0.45 mfilter and

the filtrate was left in a cledned sanple bottle at
roomtenperature for 1 week. By a visual observation

of the A part ofthe soltioh ovasifidteradatsingra A4S pobElenand thefilirate was

o B SETRI L Ao LB S SPELITS bt
L'g %ﬁ?{erat?)glgofgﬁgﬁft}alté,rgattgreg%gﬁ%lﬁ?{/rfwds'bb@ew%.eaned sanpl e

days. bse the resist
CoNposiThe@esiét Lonposision & PPl coatiirong a cepdlywmenhavarig?-

T et PSS o35 085 S e B G et
¢ %ie%%lgc? gatné}ﬁg BB&!@%{%‘ g?ﬁ gs%fb%eﬁﬂlﬁ.ttﬁe fkist é&l%bsﬁtﬁfnk@ 0) was

m-nut es orma co aving a filmthickness )
Bl:a}pﬁi-i&pom sifiBbis whfer e objeétod) td HMDSvasatimentali 10080 fou 1 minute, using

O Mot a0 S8 ST 200 e S
PLA-501( F); : .

SR WA TR MR RS o

VRdatirt §a6 irtdllife® wiB D WY raREsvidd/Mirlireeieting answint b 200 mJ/em?

of 23C for a certain tine to be devel oped and wa

f @t 8 vavelsughef 868 nousinga Uﬁ@moafréqiiaan%ﬁm%u%ﬂ%g“I(F);

ul trapure [ , a I ol

o PG By Sl e Al 5 G AR SUBRGAUBE RS bt film was
| RingheRsedGn 412, 3596 Bl didss IMBEGqhbasksolutioa of @B Créor a(cdrtin time to
solution (15.0 g), propylene glycol nonopethyl . tfler
( 18 .devejppesthandpwaphirtharsubiagtes] to FERmRE WRIEK CloapiaR ng‘o“ trapure
acet at 6.8 Y . he

- 3G ol SRRl SR RNERERIARI RIS

t fgosgl ution, no insoluble matter was observed and the
solution was honbgeneous. Subsequently, a

cBsfsrensr Fp@pleotpound of Fornula 4-3 (0.57 g), a

sensi ti;zer F . L y
son s bS04 a0 0,
anfoplereil food indRonmitail vetdr ¢6. 2g)arm prgpylent glypol(momn@ngghyl ether

and a surfactant (trade nane; I\/btga

f R- 30, . .
eIRiS ) S B9IVERE ES5F PRAFREY K i Bl olkgipn vAg gtfged at room
]E S?I%IE%FI{US?C&I B0 sSIRti, I RNnsol e bttt (adbbsepledidng The\ution was

irred at roomtenperature to obtain a
r dongigeganposi tion (11) containing a copol ymer having
2-vi nyl napht hal ene. e solutio

: ' | ..
mat t er geqﬂgggy,\;leqog gképqﬁs%a%lﬂxgoﬁ? ogxglpt?{]f-g Igﬁ'\%zg), a sensitizer

of Formula 3-5 (where 50 mol% of D was substituted by a 1,2-naphthoquinonediazide
group and 50 mol% of D remained as a hydrogen atom) (1.15 g) and a surfactant
(trade name: Megafac R-30; manufactured by DIC Corporation) (0.01 g) were added

to the reaction solution. The resultant solution was further stirred at room temperature

to obtain a resist composition (11) containing a copolymer having 2-vinylnaphthalene.
In the solution, no insoluble matter was observed and a homogeneous solution was
obtained.

A part of the solution was filtered using a 0.45 um filter and the filtrate was
left in a cleaned sample bottle at room temperature for 1 week. By a visual

observation of the filtrate, no foreign matter was observed.
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30 obtained. A part of the solution was filtered using
a 0.45 mfilter and the filtrate was left in a

cl eaned sanple bottle at roomtenperature for 1 week.
By a visual observation of th&2filtrate, no foreign
matter was observed. 52 The resist conposition (11)

cont ai rfhegesistommpopition (hbvdontpiging aeppelamiet hatiegié- was
TSR L s AR5, AL M
on@%ﬁgg Fd}ﬁﬂ;né boktlefof 8HhFs. S’uﬂﬁ&?%h%ﬂe febist c&ﬂﬁosﬁﬂpﬂlg ®ehas

I con wafer subjected S treatnent at 100C
f aippliedroma sidicon siafiey sibrcteg ito) HMRS ereatrine at B¥I°Etfor 1 minute, using

conposition_was cal cined (soft-baked) aqn ot at

ata spin eratero Ths fﬁﬁlﬁﬁpg@"ﬁ%}g]ﬂ afaﬁwcslce’agt@ﬂ%bb%eah% 55}9@"“3 at

fil ' - Thi j feby; :
AR Bt Pl o£08% i Rt D . T
ofcogfil filhh vk irradiated withed BN hating @b imadiatiigramaunthvf 200 ml/cm

b arvavRlen ot A6 WP HoIDES LN ESv b peti 1ol P
c %ﬂtﬁ&t&fc{i %?@ﬁ’lon %9c2%@$1§§%§eétr}nﬁkp 'S%%e%m{ifgfs, gl'leeTMﬁfihg film was

agueous So Ion O certain ti

deeherpidn a2 aas rhagst A Hsagueend edution of B3AC Hor medrtain time to be
cleaning with ultrapure water,  however, an
adigseloagbandswaninther wibjpetadde sunpisg Hater sleappepath ultrapure water,

o her, WA BRI et neg MR ToR o1

(J606519), propyl ene glycol nononethyl ether (3.68 g)
and propyl_ene 9I col mononethyl ether acetate (18.2
g)[Rgteraie Famlel e charged and the resul tant sol ution

ti ¥ i C
was s 'Ifafoeeﬂs@m, é%g{ﬁng ggﬁg@&%%ﬁm %ﬂyk@?f&—‘?b Wo1ufon gm) g),

i nsol uble matter S ved and e solution wa

hqogdereogigcol MorBuiesied wther (3:68 g) andprobylnkaplyeolonomuathyl ether
et U3 s st aikke onisd Htth syt sEREBH wAs Fided e

1.rdomaahipliamivd. "BNGEs&4t8€ nodhsslebid AthtiePwiPbBéetVedand the solution
remal ned as a hydrogen atom a Mv was 5, 000) (0.96 Q)

arwhs lwmngehemisant (trade nane: Megaf ac R-30;

manuf a red by DI C Cor ' -
ot no TibaElieBl.AmorpRIE kAPt dtintly 470 %2 By dSnsidoer
f WitFaahust3-9 (WHerd 501N SED veispabAitited by @ 10bhaphth@uinonediazide
resi st conposition (12) containing a copolyner h bn%

2-grouman pla|o€ Rerematpedips ahyrpgen gtoma M%‘é‘b%’éyﬁé ) (0.96 g) and

T SiffactiRe 282 REMEMARATAE R -1 HRAGARAHE B DIE' ipdfafion) (0.009 ¢)

were added to the reaction solution. The resultant solution was further stirred at room

temperature to obtain a resist composition (12) containing a copolymer having 2-
vinylnaphthalene. In the solution, no insoluble matter was observed and a

homogeneous solution was cbtained.
[Chemical Formula 19]

oD

Formula (3-9)
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[Chemi cal Forrmula 19] OD | Formula (3-9) n CH3 53 A
part of the solution was filtered using a 0.45 gm

filter and the filtrate was left in a cl eaned sanpl e
bottle at roomtenperature for531 week. By a visual
observation of the filtrate, no foreign matter was

obser vedparTbRthe esiutivn easitsrediwmg(al®}5 ponfilkérnd ghefiltrate was

copolyner having 2 5 vinyl na thalen s f|| ered
G weioned il AT ARBPFAES Sre ek 1Y Vel

r e gs gfgloﬁmee 191%4 bﬁ? £§1% \ﬁaﬁnﬁ?&ﬁvas%%bé—%went ly, the

conposi applied on a silicon
waf er quib Jrﬁitedrripomﬂbﬁ)ﬁll) rcentaiteng a aepolyoer haying|2-
mnute usi ng aS|n coate

Th -
o A e il L AR o
t
: ﬁ{@ggne%aénplgbé@lr P AR SHBsdhub AN Agistedihbion (12) was
%liﬁdad:ﬁéisﬂ/ill:djmwaer‘shlﬁJeaedlmv]i{lvg)&treatmeaﬁatdtom@ ﬁmbmmute using

B
I
D408 i A ), 1 0 g .

agHARSHIRPWS irﬁﬁheﬁéd %ﬁaﬂ.@‘f/ tély Bﬁﬁﬁ@am}ﬁadl‘aﬂngmnhmnt of 200 mJ/cm’
devel oped and was further_subjected to runni n&qxaggfaz)

clabamianglengthlof 363 napesieg mbltvefaypﬂa@st%mﬁaaa%

pat te T a I

L e e
p?ﬁlhﬁ‘i‘:féﬁ@n 6 @af% g rhask mMAHIWem sohaiomidf |268ﬁ foved @ertain time to be
was Vi sually observed under a sodium | anp

f deeslgpedrandwas futbembiacteddo senningwater Flehnipg Vﬁﬁb‘!‘?%‘ﬁe water to

t he coat.i.
A h0% bl 0o AR B Rt s 0BG o fnsipce ot o
Qﬁ%‘bﬁﬁwu@ﬁat@ﬂ@ eslin ity ,paﬁ&ﬁhed\b@dtmgsﬂlrrf facrmed bn thessilicon wafer
coatlngfllm\/\IaS|rrad|ated with a U/ ray havin

i waadiiallngbsameedrndst as@@umﬂmn@ndmafowe%t served on
3 usin [a t
(e B T 88 G P i B B o B0 BRRTERO Rl oRepe.
m@)‘ésé}'@ﬁiorpﬁﬁ% fofeian hnittepvad ébsaivedDOC for 5 mi nutes,
foll owed by subjecti nlg t he Coﬁaﬁil ng fll to an Fa&]cg ha UV
ni cr os doibecaisnidy.ihe whale sprfagg okt %C%E'tg- g was geadigigawith a
SI 14 EQnoal & RV BRAgNRT 365 nm using a
ﬁ%"é‘&g %lrf%dgp}n%&éﬂ§8gﬁéq ﬁJ;?niA@g% m nut es and was s
S ubV e85 Rehdiing Apparatus @PLASO1qF g opmubivdeed dyiCanon bac.) ang the
resul t
coating film was post-baked on a hot plate at 200°C for 5 minutes, followed by
subjecting the coating film to an optical microscope observation. After the post-bake,
this silicon wafer on which a pattern was formed was immersed in isopropyl alcohol
for 10 minutes and was subjected to an optical microscope observation. As the result
of the observation, there was observed no abnormal difference of the pattern between
before and after the immersion in isopropanol.
In addition, the coating film was formed in substantially the same manner as in

Example 1 and the transmittance of the coating film ata wavelength of 400 nm was

measured and found to be 82%.
In addition, the coating film was formed in substantially the same manner as in

Example 1 and the refractive index of the coating film at a wavelength of 633 nm was

measured and found to be 1.62.
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of the observation, there was observed no abnor mal
difference of the pattern between before and after

the imMmersion in isopropanol. In addition, the coating
filmwas formed in substantiald4y the same manner as in
30 Exanple 1 and the transmttance of the coating film
at a wavel ength of 400 nmwas neasured and found to

be 82% In addition [ frir fornmed in
substantially the sgﬂ%8§g§%§;;ggqﬂgpﬁg¥gﬁ%le 1 and the
refractive index of the coating filmat a wavel ength

of 633 nmwas neasured and found to be 1.62. 54

| MIRGSTRI AL APPLI CABI LI TY [0066] 5 The positive resist
conposition .of th A ' i npter i :
appl | oAbt Boyibe s BEBE o OB ke iy RIS hlera

i Hﬂﬂioﬁﬂled@ﬂi&nﬁirﬁﬂdribaﬂdmg" a sotidistute Almagding gevicerangd having

vehi cl e-installatiqon_and the |ike and i,s excEIIent in

t Sfepwhersbility daro YRhidderinyrllatiop aad ﬁv«‘é @ngjgexcellent in terms of
¢ ro onsidd . .

o SABRRBR IR sl fhrEhd rpalerCy iRAddldh, URSpcBlive restet,
acempbdtiad of the ipraghtigvettioneen be apilieditha solidstatéBnaging device or
CLAI 1. A positive resist conposition conprising: an
afiedike: sol ubl e pol ymer (A) containing a unit structure
having an aromatic 5 fused ring or a derivative

t hereof; and a conpound (B) having an organic group

whi ch undergoes photodeconposition to yield an

al kal i -sol ubl e group. 2. The positive resist
conposition according to claiml1, wherein 10 the
polymer (A) is a polymer containing a unit structure
represented by Formula (1): [Chemical Fornula 1] 1nR
Foula (1) nmB8 (R7)mt (in Formula (1),
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15 Rt represents a hal ogen atom an al kyl group, an

al koxy group, a thiol group, a cyano group, an an no
group, an am de group, an al kyl carbonyl group or a

t hi oal kyl group, R2 represent¥ a carboxyl group, R3
represents a hydrogen atomor a nethyl group, n8
represents an integer of 1 6LAIM®0 when nB=1, nR
represents an integer of 1 to 7, and m represents an
integer satisfying 0:5m!5(7-n2), and when nB8=2, nR
_r@pAg,aamére%&twﬁlsgﬁﬁo@éoﬁpﬁsqn%, and m 1 represents an
integer satisfyihg O<_Um1 <_(9-n2)); wherein when the
total munatkeli-sofublmpalymer (fOtaontacning A gnitstruetye haying an aromatic

pol r (A) ,js. .25 assupmed, to be 1.0, the ratio of the
n g‘fmﬁ%r%fieﬂﬁ?tivegﬁ?rﬁ%{’fg?%s represented by Formul a
(1) Sahbéﬁlpeﬁl@(@!kﬁnirélan%rﬁﬁﬁc group Wiiclpasddrgoes resi st
conposi tion according to claim1, wherein the polyner

( photpdecampebifign to wh:? an sikalirselubligigrowt.r uct ure
represented by Formula (2): [Chemical Fornula 2] 1R3
Formula (2) / nB (R1)mt 5 (in Formula (2), Rl and R3
ap eThdosaFredst @aipositidniadedrdingud alairh)l, whainr epr esent s
an integer of 1 or 2, when nB=1, nm represents an

i nt egefiealMerd A) is a polyes RORBININE 3 Yif StFUCHITE Lenpsentyd by
i%@%ﬁﬁ(ﬂf O to 9, and a unit structure represented
by Formil’a (3): [Chemical Forrmula 3] R4 R5 Fornul a

( B¥henfical Formula 1]

N

(RZ)mZ

Formula (1}

m3

(R‘l)rm

(in Formula (1),
R, represents a halogen atom, an alkyl group, an alkoxy group, a thiol group, a cyano
group, an amino group, an amide group, an alkylcarbonyl group or a thioalkyl group,
R; represents a carboxyl group,
R; represents a hydrogen atom or a methyl group,
m3 represents an integer of 1 or 2,
when m3=1, m2 represents an integer of 1 to 7, and m1 represents an integer
satisfying 0<m1<(7-m2), and
when m3=2, m2 represents an integer of 1 to 9, and m1 represents an integer
satisfying 0<m1<(9-m2)); wherein

when the total number of unit structures constituting the polymer (A) is

assumed to be 1.0, the ratio of the number nl of unit structures represented by
Formula (1) satisfies 0.3<n1<1.0.



I (OOH (in Formula (3), 15 R4 and R5 individually
represent a hydrogen atom a nethyl group, a carboxyl
group or an al kyl enecarboxyl group having 1 to 3
carbon aton(s), Q represents &6single bond, an

al kyl ene group having 1 to 3 carbon ato ) or an
apoThd ﬂ)dsltgreaansm;mgit'ﬁmtwcdrﬁingao lolmdt sarsiein wher ei n

when t t al nber uni.t str. cture
Const | HEagmEHATIS fyaBing pniaginted v SrGE reprpeniedpy
tggﬂﬁggﬁ of t he nunber n2 of unit structures
represented by Fornula (2) and the ratio of the
n{ihemicalFormula?}t structures represented by Formul a
(3) satisfy 0.25n2< 0.8, 0.1-<n3!50.7, and
0.3Sri.2+053,0. 4. The positive resist conposition
accor R bm 1, wherein 57 the polynmer (A is a
)1l Ng besides a unit structure
repregsented py/Formula (1), a unit structure
repr esent ed la (MmuadChem cal Fornula 4] R4
R5 Fornul a /8 5 (in Fornmula (4), R4 and RS
i ndi vi dual | Rrregignt a hydrogen atom a net hyl
group, p or an al kyl enecar boxyl group
having I to 3 r ol aton(s), R8 represents an
unsubstituted & gﬂbstltuted al kyl group having 1 to
5 10 carbon atonm(s), a hydroxyal kyl group having 1 to 6
ﬁ{qgés) an epoxy group having 3 10 to 6
bon a an aromatic group having 6 to 20 carbon
alRQliiﬁddi& afe the gme as deﬁinedtlhébemﬁl)a (1B unit structure
represented by Forny [ Chem cal Formnul a 5]
MP%?%@?“F@"‘WG jor rn Fornula (5), RO and RIO
Mo TEY ted or substituted
aﬂﬂfﬁ grougﬁﬁgelng ?QﬁuﬂagyBﬁbkéﬂ
10 when m3=2, m] represents an integer of 0 to 9),

and a unit structure represented by Formula (3):
[Chemical Formula 3]

Rs R4

M Formula (3)
Q

éOOH

(in Formula (3),
R, and Rs individually represent a hydrogen atom, a methyl group, a carboxyl group
or an alkylenecarboxyl group having 1 to 3 carbon atom(s),
Q represents a single bond, an alkylene group having 1 to 3 carbon atom(s) or an
aromatic group having 6 to 10 carbon atoms); wherein

when the total number of all unit structures constituting the polymer (A} is
assumed to be 1.0, the ratio of the number n2 of unit structures represented by

Formula (2) and the ratio of the number n3 of unit structures represented by Formula

(3) satisfy 0.2<n2<0.8, 0.1<n3<0.7, and 0.3sn2+n3<1.0.

4, The positive resist composition according to claim 1, wherein
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10 carbon aton(s), a hydroxyal kyl group having 1 to 6
carbon aton(s), a hydroxyl group, a hal ogen atom a

car boxyl group or an al koxy group having 1 to 10

carbon atom(s)), or a unit stYucture containing a

combi nation of unit structures represented by 20

For mul ghe(p)lyrael(Ads mpblyn{es contatmingbesides ervnittieruciyretepresented

nunber of all unit structures nstituti t he pol yner
( By Fi°§““‘é§§hﬁé@“ttséwﬁré‘“ir.e@fes?‘htg‘%&? Pﬂn@f‘ (%ge number " nl

0 ' S represented by Formula (1)
sl?@ifcgl?%iégﬁf<_o 7, when the polyner (A) contains

a unit structure represented by Formula (1) and 25

the unit By uct represented by Fornula (4), the
ratio o he nunper of unit structures satisfies
0<_n4< ; eph the polyner (A) contains the unit

struc e repregentfed by For mPoanyd® and the unit
structure reprec\e(_nki by Formula (5), the ratio of the
nunber n5 of un ctures satisfies 0< _n5< 0.4,

and when the polyner (A) contains the unit structure

r epr by Formula (1) 5 and the conbi nati on of
uﬁ?’tfeog—?’%aggeires represented by Fornmula (4) and Formul a

( Ry.and Raéndividnaliy represbntof hydrogensttoaca methyl grovipsd Farboxyl group
0< _n4+n550.4 and 0. 3!5nl +n4+n5; 51 0. . 5. _.The positive

r 6% ps plkylenserrpexyd grap i ignyta HoaPol #PT S wher ei n t he

b . L } BBSn@ ] &l 0 carbon
s;ﬂ}% u?eé@ragp%ggﬁgg%%g%@%gﬁ%%dp%?aé??% and a unit .
s tatone(s) adydapayelkyh peup g visigrinto Gacat By, atem(f an epoKy graipdaving 3

represented by Fornula (4 a .uni I fatd
" abb sadin atprey, pgrarurts ey bivibE b g 26 UBbH ams,or a combination
CQRirgdfi Ng a conbination of unit structures

represented by Fornmula (4) and Fornula (5); wherein
whamittstructuot epresemtbé by Formaula (8hi t structures

c tituting the, polyner (A is 15 assunmed to be 1.0,
tﬁ@ﬁ?@l@tﬁ%‘%‘%g} number n2 of unit structures

represented by Fornula (2) and the ratio of the

n3 of it structures represented by Formul a
(3) safwsfy B12< n2< 0.8 and 0.1< n3<_0.7,

respec when the pol ymer (A) contains the unit

struct esent ed™BYtHrnul a (2), the unit

structupe™epresented by Fornula (3) and the unit
Ng(re rep ented by 20 Fornula (4), the ratio of

t he nunmber n4 of unit structures satisfies 05n450. 4,

when the polynmer (A) contains the unit structure

r i Baendef)pby Fornmula (2), the unit structure

{ 3%:33333% ggli'géuaﬁgrrr%grle%en(t %&éub%ﬂ%té& & slﬁgéﬁtulsé&%ﬂf}& Yfdup having 1 to
10 carbon atom(s), a hydroxyalky! group having 1 to 6 carbon atom(s), a hydroxyl
group, a halogen atom, a carboxyl group or an alkoxy group having 1 to 10 carbon
atom(s)), or a unit structure containing a combination of unit structures represented by
Formula (4) and Formula (5); wherein

when the total number of all unit structures constituting the polymer (A) is
assumed to be 1.0, the ratio of the number nl of unit structures represented by
Formula (1) satisfies 0.3<n1<0.7,

when the polymer (A) contains a unit structure represented by Formula (1) and

the unit structure represented by Formula (4), the ratio of the number n4 of unit

structures satisfies 0<n4<0.4,
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Formula (5), the ratio of the nunber n5 of unit

structures satisfies 05n550.4, and when the pol yner

(A) contains the unit structure represented by Formul a
(2), 25 the unit structure refesented by Formul a

(3), the unit structure represented by Fornmula ( l):

and t hevhenithe pelyoet m)ecmnse@emns@trbgtumpmmtquby erpanla (1)

n %ﬁ{ gl%gt-,%%ﬁg&%lf_%gge%qse& éy%tg ﬁ%égg%ﬁes fa’t1§ g)f &%%%b%p ng’ of unit
CQRRASHel b&&f‘%&@%@tm&l 4@ any one of clainms 1 to 5,

wherel n the O conpound (B) has a structure
r epres aﬂteadhdoyol?mwnﬁﬁ)acc(nt@ms l[he:tmamstrad:tummbqlt@] bjsﬁormula (1)

%& L}geéﬁggnnaatwa(f élé\gﬁtrg tBFﬁs T rrisezzft eéi[hy :laa(z4~§ 8%(1 SP% la {5),
0 "thaalgﬁﬁ%érmfrgy 61 L€ E)t?lﬂ;ftures &%ﬁé@@f@ﬁ%m 4@Rd 0.3<n1+nd+n5<1.0,

unsubstituted or substituted al kyl group having 1 to
10 carbon 5 aton(s), a hal ogen atom or an al koxy group

to 10 carbon.ato ent.s an
i st JEE%PO%‘FWOWW GOMRASLIP rr‘(“?%“r@ to ﬁ%anin 3%&“? s an
i nt ege"the%ol%m%ﬁ%@) ig ﬁ% %?@né’r%@hﬁﬁﬁﬂé Besi’dbs'aﬂlrﬁlgs@lﬁlcture represented
, is

sati sfying nb represents
ahy Fotreglar(2pbéndia umt stnamre n@rmpteélslyrﬁ @rw&a (3t strupgre

Zit%plg%f ﬁ{jﬁ%}(%ﬂﬁ@ i%@gauﬁtﬁmt %@%tdr%r%r%sgnt%g by F o%'hﬁfé&%) or a unit
1 sitndtiretRnREiA %h@emmuen 00 ini si@edtines tdpresehted by Formuola (4) and
an amount of 10 to 98 nmol % . 7. The positive resist

c Hapoela(P ) whgtadnr di ng to any one of claims 1 to 5,
et ! e SR SATRRL O By B LA e gotyer (4
( Bsanied td ba [1.5, aRld)iobf (Eﬁlnuﬁﬁﬁr ARbLL i StriictareF oepmesented By
( 9;?121{1?; (é)I and(tg%alt%SOfThg number n3 of unit structures represented by Formula
(3) satisfy 0.2<n2<0.8 and 0.1<n3<0.7, respectively,
when the polymer (A) contains the unit structure represented by Formula (2),
the unit structure represented by Formula (3) and the unit structure represented by
Formula (4), the ratio of the number n4 of unit structures satisfies 0<n4<0.4,
when the polymer (A) contains the unit structure represented by Formula (2),
the unit structure represented by Formula (3), and the unit structure represented by
Formula (5), the ratio of the number n5 of unit structures satisfies 0<n5<0.4, and
when the polymer (A) contains the unit structure represented by Formula (2),
the unit structure represented by Formula (3), the unit structure represented by
Formula (4) and the unit structure represented by Formula (5), the number n4+n5 of

unit structures satisfies 0<n4+n5<0.4 and 0.3<n2+n3+n4+n35<1.0.

6. The positive resist composition according to any one of claims 1 to 5, wherein the
compound (B) has a structure represented by Formula (6):
[Chemical Formula 6]



12m1 0 (OR11)n® (in Formula (7), R and R12 are the
sane as defined in Formula (6), 20 R 3 represents a
hydrogen atom or an al kyl group having 1 to 10 carbon
atonm(s), 60 nb represents an i%teger of | to 5, nb
represents an integer satisfying 0:5nm6<_(5-nb), m O
represents an integer satisfying 0:5m O 5(5-n8-nD),

nv represemfz)rag integer of 0 to 10, 5 nB represents

0

an integer r 1, nP represents an integer of 0 to
5, and payal OR, 1 groups existing in the conmpound
(B, 2- qU| nonedl azide group or a

deri vatjv of i"™%H" anount of 10 to 98 nmol %9 . 10
8. The posi en hesi st conposition according to claim

6 or 7, whefein in each of the conpounds (B)
represefﬁﬂ@)hs Formula (6) and Formula (7), R11 in the
formulae is represented by Forrmula (8): [Chemi cal
Formula 8] R15 0 N2 Forrmula (8) 14 15 (in Fornul a
( @h.Fothdlar(6pr esents a singl e bond or - SG3- group, R15
represents a hédro gen atom or, an a @%rou avin

%

1
t Bull@p&?rgﬁﬂ hy 9EeR piom, agl. Z-q;HléloB Ml PROT 8 erlvatgfe thereof,
ﬁg\%ﬁgk&%ﬂg aﬁﬁﬁ&fb@?fﬁl%dt& sabtited aﬂkfg% §lob Mvihg1Q080 carbon

coatl ng m properties a refractive
i aten(sxh halogaw etoemgt in dko:G3Gonprhaving 160 0 carbor atcami(d), a
transmttance. at wa ngths of 400 to 730 nm of 80%
o isPEssenigan iaieger O \éﬁr‘?rilorm ng method conpri si ng:

ARk nfis oh ﬁlsaeﬁgsegéxwaﬁ Bivdgdt of PIPS Ghd mrre?&saﬁmebgw
any one of clai 25 on a substra dryi ng

t bais€ying OsmbE(RMS),
when m4 is 1, mS represents an integer of 1 to 7 and m6 represents an integer
satisfying 0<mé<(7-m5), and
in all -OR;, groups existing in the compound (B), Ry; is a 1,2-quinonediazide group

or a derivative thereof in an amount of 10 to 98 mol%).

7. The positive resist composition according to any one of claims 1 to 5, wherein the

compound (B) has a structure represented by Formula (7):

[Chemical Formula 7]
(R12)me (R12)ms
" T13 e /
(R1 1O)m5 _}— /_ l : _z (OR1 1 )ms Formula (7)
(CH2)m7

|
7'\

/_l @—(ORM)mS) _
(O

(R12)m1 0
R11)me

(in Formula (7),
Ry and Ry, are the same as defined in Formula (6),

Ri3 represents a hydrogen atom or an alkyl group having 1 to 10 carbon atom(s),
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exposi ng the conposition to light; and devel oping the
conposition. 30 11. A pattern form ng nethod
conprising: 61 applying the positive resist
conposition as clained in any @he of clainms 1 to 9 on
a substrate; drying the conposition; exposing the

c efixepreseminan imtégeglof ] tabd 5 devel oping the

P HERPeSS 7 1 4<5oME S SRS Hsiod as. ol ai mod (1
c oM TedRsegeth fese pARL e LRSI hoa o
C bl i@Bfbsérits & fiteged of 0 to 10,
m8 represents an integer of O or 1,
m9 represents an integer of 0 to 5, and
in all -OR,; groups existing in the compound (B), Ry, is a 1,2-quinonediazide group

or a derivative thereof in an amount of 10 to 98 mol%).

8. The positive resist composition according to claim 6 or 7, wherein in each of the
compounds (B) represented by Formula (6) and Formula (7), Ry in the formulae is
represented by Formula (8):
[Chemical Formula 8]
Rqs O
X N
[ I Formula (8)

A
R
S

(in Formula (8),
R4 represents a single bond or -SOs- group,

Rys represents a hydrogen atom or an alkyl group having 1 to 10 carbon atom(s)).

9. The positive resist composition according to any one of claims 1 to 8, having
coating film properties of a refractive index at a wavelength of 633 nm of 1.6 or more

and a transmittance at wavelengths of 400 to 730 nm of 80% or more.

10. A pattern forming method comprising:

applying the positive resist composition as claimed in any one of claims 1 to 9
on a substrate;

drying the composition;

exposing the composition to light; and

developing the composition.

11. A pattern forming method comprising:



61

applying the positive resist composition as claimed in any one of claims 1 to 9
on a substrate;

drying the composition;

exposing the composition to light; and

5 developing the composition.

12. An LED display device comprising:

a planarized film formed by the method as claimed in claim 10.

10 13. A solid-state imaging device comprising:

a microlens formed by the method as claimed in clam 10.



