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DESCRI PTI ON RADI ATI ON- SENSI TI VE RESI N COVPOSI Tl ON
TECHNI CAL FIELD 5 [0001] The present invention relates
to a radiation-sensitive resin conposition-wth-4ew
out gas emi ssion for formng a mcrostructure
radi ation |ithograph. Mre specifically, ﬁmmﬁﬁ%ﬂ“ |H“‘
invention relates to a radiation- sensitive
conmposition which, when it is used for an insul*a®istg
filmof an organic el 8e¥¢BFfbRfA8scent el ement or the
i ke, generates snall anmount of out gas after an
|nsulat|n%A@?$ﬂ$%%I$%¥%I?BVBeRE$BNn@@MP@SE@é@Nburnt
and affords an insulating filmwhich can inhibit the
generation of a dark spot and pi xel shrinkage, which
15 is a degradati on phenonenon of an organic
TECHREEAD| UhEhescent el ement. BACKGROUND ART [0002] 20
Radi ati on-sensitive resin conpositions are w dely used
[0§@k) form ng a microstructure by radiation |ithography
in the formation of, for exanple, a circuit board of
a seheqnokddr inofera dldruied atrepstal apanel at Abhhedghitive
novol ac resin-based resin conpositions are w dely
reysﬁdc@mpéﬁﬂtﬁ@mO@I@En§®&|&@tr§§éneﬁ§s§98ﬁo§b2'98§mhﬂgaa
phot oresi st mask application and so on (see, 1

miexedptect Pt epy Boguaents i1i andg2) hth%&%ﬁvs%géﬁ?éally,
novol ac resin-based radi ati on- senS|t|ve resin

th&Qﬂﬁ9§éﬁﬁ(¥H%éﬁﬂloﬂi rd 1308 %%PH”EaQEaQHEngéénEEQQbe resin
| ms after heat burning, so

composition which, when it is used for an insulating film of

an organic electroluminescent element or the like, generates
small amount of out gas after an insulating film pattern to be
formed is heat-burnt and affords an insulating film which can
inhibitthegenerationofzadarkspotandpixelshrinkage,which
is a degradation phenomenon of an organic electroluminescent

element.

BACKGROUND ART
[0002]

Radiation-sensitive resin compositions are widely used
for forming a microstructure by radiation lithography in the
formation of, for example, a circuit board of a semiconductor
or a liquid crystal panel. Although novolac resin-based resin
compositions are widely used as radiation-sensitive resin

compositions in a photoresist mask application and so on (see,

1 IIIIIIIIHII"III"IIIIIIII"IIHIIIIHI
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pollution of Iight emtting el enents and so on wll
pose a 5 problem [0003] Radi ation-sensitive resin
conpositions are used not only as photoresist nmasks
but al so as constituent conponents of electronic
devices. Organic el ectrolum nescent elenents, for 10
exanpl e, have been attracting attention as |ight

tti nt.s in dis Vi ces because they
rof Bhenble AT aRr s PEED Sdcimimb R o i peTgLac
as the re aple of self ht em ssion and bein
rese%&etrt%%ﬂa arff et %%%%Jstﬂa\ﬁ%ergm FOPRRT FLBRT n%mlg a

onpl ete solid elenments, however it is to 15 be
al‘rﬁﬁ PORFTthat ybi 3t IfF Ihéy Lmsck fier stedie tures ngic hoashat
I nsul at i films. In applications for formng
PO} Kkt en iwg Ligh ekt i ¥ o3t eORR 1P e3N@f Sorganiell pose a
el ectrol um nescent elenents, a radiation-sensitive
prosgm- filmis required (1) that the cross-sectional
shape of the filmformed on the substrate 20 is a
[OWd¥hal | y-t apered shape, (2) that it can be heat-burnt
at 230C or |ower tenperatures, and (3) that |ess out
gas Radig tdretsedgom tdheceesi dofipdsn af bes aheatised not only
burni ng. [0004] Conventionally, by the use of a

as It ad f 8- SeNsd 4 ky ot sd Iso 25s COMPOSL t 1O NBEEpH ROt &No £
al kal i -sol ubl e polyimde, |Iow 2 tenperature burning

eld@srdeconevpessi.bl ergpdithel d@sidl ukOPOsi it M ARSits, for
been used wi dely for sem conductor applications or

ex&hSPd AVh LY i g PPt ¢ £2L4 dﬂﬂ? bECaNSE-h €SS PUEnPasSmi Sting

emtted fronta coat nma herefrom after heat burning

c1d88 s O EXGHP n% dévf £nte Doculrent s 3}~59e5guc%0" the
exa

ot her hand, | es o using an epo y conpoun

chﬂMﬁgwésata%dnggﬁgrﬂl% 27 x?isibillty as they are capable

of self light emission and being excellent in impact resistance
due to their being complete solid elements, however it is to
be noticed that typically they include structures such as
insulating films. 1In applications for forming insulating
films or microstructures of organic electroluminescent
elements, a radiation-sensitive resin filmis regquired (1) that
the cross-sectional shape of the film formed on the substrate
is a normally-tapered shape, (2) that it can be heat-burnt at
230°C or lower temperatures, and (3) that less out gas is emitted
from the resin film after heat burning.
[0004]
Conventionally, by the use of a radiation-sensitive resin

composition made from an alkali-soluble polyimide, low
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thermal | y-reactive conpound in the case of using a
phenol resin have been reported (see, for exanple,
Pat ent Docunents 6 and 7). According to studi es done
by the present inventors, however, 10 it has been
found that a filmformed by curing such a conposition
emts a Iarge anount of out gas and the generated out
as_damm ht emtting elements or the |iKke,
teniR eggfr Posh U © JaPRS5PoEsabe phgeFesin
shrinka%g Patent Docunment. 1: JP 5-94013 A 15 Patent
Das e Speeedsn e 4 L patssitl RRdifRT gppjpcations
1- 60630 A Patent Docunent 4: JP 3-209478 A Patent
or Sacprent I5V1ige FPpblaeiFns Le@uit 1pscurehtg®E 1ypemitted
2002- 169277 A 20 Patent Docunment 7: JP 2006-201653 A
fr o 8@ ESUREJEF T  IVERTIEON PREBLENS ITQ BEeSOIfYEDERYmple,
THE I NVENTION [0005] 25 In view of the
Patayov @odegenitised tpr esent Osithmtdtdmer hhed, Sxyamgskesd of using
invention is to provide a radiation-sensitive resin
an capposi congrownd hot 14l kexouwt tlgasaeat ssedbamfnonaa aesin
filmafter heat burning even when a novolac resinis
thersedll 1 o- MANS. OB ohPoVInNG. i HEh PBEBLEM 1[sQ0@63 pH@iol resin
present invention provides a radiation-sensitive
ha Ve Sdere aEpasi d 0N Lt dHoH BG a1 <3 PRAYRIACDHeSBnts 6 and
having repeating units represented by fornula (I)

) 9i'vercheliew & Brudli c50ideasl, e pt-heengl |r%érﬁ§§rt§ VBowever,
conpound sel ected fromthe group consisting of

1t:E%B@Q&Q?EB%n@qgﬂ9@@p§1hﬁ§BQ9QkfH}Q§uﬁgﬂPQHQQ§1comp051tlon

CcoO

emits a large amount of out gas and the generated out gas damages
light emitting elements or the like, causing defectives such
as dark spots or pixel shrinkage.

Patent Document 1: JP 5-94013 A

Patent Document 2: JP 2001-75272 A

Patent Document 3: JP 1-00630 A

Patent Document 4: JP 3-209478 A

Patent Document 5: JP 2005-196130 A

Patent Document 6: JP 2002-169277 A

Patent Document 7: JP 2006-201653 A

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

In view of the above-described present situation, the
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triazinethiol conpounds, and bisnal ei m de conpounds,
(C a radiation-sensitive conpound, and (D) a
solvent. [0007] OH R R4 15 RZ R3 R5 [0008] In
formula (1), RL to R3 each independently represent a
hydrogen atom a hydroxyl group, an al koxyl group
having 1 to 2 carbon atons, or an al kyl group havi ng
| to 10 carbon atons, 20 R4 to R5 each i ndependently )
Pr G e SRR HY i GueTP 4U0H - 4n Al RYH-© G Ohips vt hve Fesin
5 carbon atons, or. a phenyl group that may have a
COMRADgerPatdm A TR 8% 9T 6P Sevt anf 5Pk rgp byp L1 1lm after
having 4 1 to 5 carbon atons as a substituent. Among
heaft |Ibywnine eegeaiien @ umwielaeprestnt &8l bsedornul a (1)
in the resin, the plurality of R's, the plurality of
R2s, the plurality of R3s, the plurality of R4s, and
the plurality of R5s individually nmay be the same 5 or
MEANT fEQR QL PNy i W&l RRGBLEMDNg all of the repeating
units, at least part of Rds and R5s is a nethyl
[0QGft@up, a phenyl group, or a hydroxyphenyl group.
[ 0009] Anot her enbodi ment of the present invention is
a liradimddart lithogriaphiErstIaes us erddi i eh-ddesitive
above-described radiation-sensitive resin conposition
resih us@tbod DONAY Anotdrediepbod] nentopbliderds BseMiving
invention is an organic electrol um nescent el ement
rede 1y anfiadi abheBsbht 8BS @R Gnu kD ($HTHETAE &1 Whi@h at
t he above-described radi ation-sensitive

least one thermally-reactive compound selected from the group
consisting of benzoxazine compounds, carbodiimide compounds,

triazinethiol compounds, and bismaleimide compounds, (C) a

radiation-sensitive compound, and (D) a solvent.

[0007]
OH
R1 R
S

L w IJ (1)
R R3O

[0008]

In fermula (I), R1 to R3 each independently represent a
hydrogen atom, a hydroxyl group, an alkoxyl group having 1 to
2 carbon atomé, or an alkyl group having 1 to 10 carbon atoms,
R4 to RS each independently represent a hydrogen atom, an alkyl
group having 1 to 5 carbon atoms, or a phenyl group that may

have a halogen atom, a hydroxyl group or an alkyl group having
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resin conposition is used. EFFECTS OF THE | NVENTI ON
[0011] 20 According to the present invention, it is
possible to provide a radiation-sensitive resin
conposition which emts |little out gas from a coat
made therefrom after heat burning. Such a resin
conposition can be used suitably for m croprocessing.

Especially, by using the.resin conposition _25 for an .
g RO PO SR RBRTEAF CE ErerPtond S b EBEpTER o ing
5 produce an el enment with no fear of deterioration in .
un G o quET: 6 O3t gad 1) Thar BRBr S5t Re T i uraLity
conmposition excels articularly for radiation .
of BFFh&gW@arﬁiayz—’aéha;p!g%F altihe PbrTa} b wiodgR asr ithsub ekl ty
filmof an organic_electrolum nescent 5 elenent. The
of Rddi-abnenthethbgfaphty &f Mg ureliofl dusd lpr egnbe the same
i nvention can be processed w thout causing pollution
or g fa driegltt, pepivitedgtebermemenguel t ofouhegaspgehénatedits,
froma filmafter heat burning. 10 The organic

at dkecttr phum sleSdentndl knents af méheypreesent, a peenyilogroup,
emts little out gas froman insulating resin film

or & theyddreatpHamyl ngrang. t her ef ore causes no defectives
such as dark spots or pixel shrinkage. 15 BRI EF

[OMBSCRI PTION OF THE DRAW-NGS [0012] [Fig. 1] A graph
illustrating the out gas properties of Exanples 1 to

12. Afdthe]erd@iiaphd |dustnatd ngdhie QUled@on is a
properties of 20 Exanples 13 to 24.
radiation lithographic structure in which the above-described
radiation-sensitive resin composition is used.
[0010]
Another embodiment of the present invention is an organic:
electroluminescent element having a radiation lithographic

structure in which the above-described radiation-sensitive

resin composition is used.

EFFECTS OF THE INVENTION
[0011]

According to the present invention, it is possible to
provide a radiation-sensitive resin composition which emits
little out gas from a coat made therefrom after heat burning.
Such a resin composition can be used suitably for
microprocessing. Especially, by using the resin composition

for an organic electroluminescent element, it is possible to
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[Fig. 3] Agraph illustrating the out gas properties
of Conparative Exanples 1 to 16. BEST MODES FOR
CARRYI NG QUT THE I NVENTION 25 [0013] 6 The

radi ati on-sensitive resin conposition of the present
i nvention contains (A) a novolac resin having
repeating units represented by fornmula (1) given

above. In formula (1) , Rl to R3 each independently
prcfcg’pcree%rﬁrieé“fﬂldr‘”&&gn‘)‘%tf&ﬁr 8T ROy B b, PRt ofmance
al koxyl group having 1 to 2 carbon atons (nethoxy,
QUG iRt G2 % he THEREYCTEr ARCalRPH g COUP FAVFiRG EXE1F0
carbon atons, and preferably represent a hydroxyl
Pagrigid &l Yarf al KsAdiafricup Hahiggraphy Ardrdireatohby for
(methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
fonmamg Bt yinswatireg |1Ke) of and omganidOepreferhbhinescent
represent a hydroxyl group or a nmethyl group. [0014]
eldRerand R5 each independently represent a hydrogen
atom an al kyl group having 1 to 5 carbon atons, a
hal dpen ratdOmt(ison chltdragmpatiomstarudtherd ike)thorpmesent
phenyl group which may have 15 a hydroxyl group or an

inwdriyilorgtatfbd @tiorg sk eldow b Eat baa i 0B po@Sudion to a 1ight
substituent. Anong all of the repeating units

enirepiresentrenthyud eaonth@ oels) gbRethtcBoMQInaE fE5h B fEA) heat
at least part of Rds and R5s is a nmethyl group, a

buieny! group, or a hydroxyphenyl group. Preferably,
in the novolac resin (A), the proportion 20 of the

repeald RgJuHis él%M&lmﬁ%%J%X%%ﬁ& Jethyl .psreZ%ent

group, a phenyl group, or a yphenyl group

i ndhh 1060 [0 1S] i, the gg\g%@gmrg ! “néAiatif}”D.D? Al eiim
of the repeating units epresente %y forml a { f,
afgé¥eﬂga%rgL%EXn%fag%sthégg%£4é”égd§é% no defectives such as

dark spots or pixel shrinkage.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

[Fig. 1] A graph illustrating the out gas properties of
Examples 1 to 12.

[Fig. 2] A graph illustrating the out gas properties of
Examples 13 to 24.

[Fig. 3] A graph illustrating the out gas properties of

Comparative Examples 1 to 16.

BEST MODES FOR CARRYING OUT THE INVENTION

[0013]
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25 of R2s, the plurality of R3s, the plurality of R4s,
and the 7 plurality of R5s individually may be the
same or different. [0016] The novolac resin (A) to be
used in the present invention can be obtained by
maki ng a phenol react wth an al dehyde or 5 a ketone
in the presence of an acidic catalyst (e.g., oxalic

aci d, or t ol uenesul f oni.c aC|d£ [0017] nP of
thedfé'l-?eﬁgijl? cPBaéeBﬁéﬁbVe Lok %§8anoﬁ}l&lé’§o the present
. cresol, 3- xyl enol , - xyl enol, 2,5- xernoI
ln\gerbtjﬁ;} é:ﬁ)élltalm éAA ?()ﬂ%‘ﬁcb]rac 3re§w|h§1ﬁrd_|ng repeating units
2,3,5- trlnethylphenol 2,3,6-trinethyl phenol
represantasioy pRemeLa (B tErteh@bAvshensh, tormula (I), RI to
4-tert-butyl phenol, 2-nethylresorcinol,
R3 ah hwdwcternmy ot dEn ezorydneyen atom, a hydroxyl
4-tert-butyl catechol, 2-nmethoxyphenol,

grdhpnndnnqhﬁuxyﬂ,gﬁbumr@pwﬁphﬁﬂokp 25c3rponpytphenomethoxy,
4- propyl phenol, 2-isopropyl phenol,

etIxget oxyhle- dekeyl, phenath ,a Ry erdrdub \Hab-metihybphénobrbon
and pyrogallol. These may be used solely or two or

atamy,e a0fd tgreme vyl e cpseddrit ComBidiaiiangrpbdl8)r ar0alkyl
In the present invention, in view of the performance

gr@fp avimsul atd ng dd el %tb@m@btraéﬂepll iéth$l, propyl,
preferable to use, as the phenol, pyrogaIIoI or

1 sdPpEIBED) b@ﬂg'lan%@%u@Paneartekﬁlfayl a&rlt%%silgélf and more
pheno sel ect ed fron1anDng p cresol, 2,4-xyleno

pr@fe’sfa‘ﬁdzygnx%pr@é@n‘@ ) P ¥1§&g¥l éPo&ﬁngantﬂngf]}?ﬁ/

case t he wei ght used anmount
Odp4pnother phenol 8 is preferably from25 : 75 to 85
. 15, nore preferably from 30

R4 and R5 each independently represent a hydrogen atom,
an alkyl group having-1] to 5 carbon atoms, a halogen atom (a
chlorine atom, or the like), or a phenyl group which may have
a hydroxyl group or an alkyl group having 1 to 5 carbon atoms
as a substituent. Among all of the repeating units represented
by formula (I) in the novolac resin (A), at least part of Rds
and R5s is a methyl group, a phenyl group, or a hydroxyphenyl
group. Preferably, in the novolac resin (A), the proportion
of the repeating units in which R4 and/or R5 is a methyl group,
a phenyl group, or a hydroxyphenyl group is 20 to 100%.
[0015]

In the novolac resin (A), among all of the repeating units
represented by formula (I), the plurality of Rls, the plurality

of R2s, the plurality of R3s, the plurality of R4s, and the
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70 to 70 : 30. [0019] Exanples of the al dehyde include
formal dehyde, formalin, 5 parafornmal dehyde,
acet al dehyde, propional dehyde, benzal dehyde,
phenyl acet al dehyde, a- phenyl propi onal dehyde,
( 3- phenyl propi onal dehyde, o-hydroxybenzal dehyde,
m hydr oxybenzal dehyde, p-hydroxybenzal dehyde,
0- ﬂlorobenzaldeh de, mchl orobenzal dehyde, 10

PLUTaht bY oBENB AP debytel dp2 kY hFRBeRgal Hehyaee or different.
n}nethylbenzaldehyde p- met hyl benzal dehyde,

O%1§ hyl benzai dehyde, p-n-butyl benzal dehyde, and
t er epht hal al dehyde. Exanpl es of the ketone incl ude
acet dpe novipdtasy Feeiny({Akétohe, ush@tiyt hketmarentandvention
di phenyl ketone. 15 These may be used solely or two or

campre @btaiveed ney reskiused iphercobigwatt ont GO2@Ldenyde or
the present invention, it is preferable to conbine,

a lestame aldethdemwrsemdestaen acaidine car algrzal(delygeoxalic
with 20 formal dehyde or hydroxybenzal dehyde, e.g.,

acbd hydr pxybenzat dehyoei cmabydny oxybenzal dehyde, or
p- hydr oxybenzal dehyde. In this case, the ratio of used

[o@opunt of acetone or benzal dehyde to fornmal dehyde or
hydr oxybenzal dehyde, expressed by the weight ratio of
acetoagp 28s off benpakdehyde-iudopmehdehyde-Aso1, m-cresol,
hydr oxybenzal dehyde, is 9 preferably fromO : 100 to

050 e B 2 BLAPLIOT), 2y A 00 T,
3,h3¥§féhgf, 3,5-xylenol, 2,3,5-trimethylphenol,
2,3,6-trimethylphenol, 2-tert-butylphenol,
3-tert-butylphenol, 4-tert-butylphenol, 2-methylresorcinol,
4-methylresorcinol, 5-methylresorcinol, 4-tert-butylcatechol,
2-methoxyphenol, 3-methoxyphenol, 2-propylphencl,
3-propylphenol, 4-propylphenol, 2-isopropylphenol,
Z-methoxy-5-methylphenol, 2-tert-butyl-5-methylphenol, and
pyrogallol. These may be used solely or two or more of them
may be used in combination.

[0018]

In the present invention, in view of the performance of
an insulating film to be obtained, it is preferable to use, as
the phenol, pyrogallol or m-cresol and another phenol, e.g.,
at least one phenol selected from among p-cresol, 2,4-xylenol,
2,5-xylenocl, and 3,5-xylenol, in combination. 1In this case,

the weight ratio of used amount of m-cresol to another phenol
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5 can be obtai ned by nmaki ng the above-descri bed pheno
react wwth the above-described al dehyde or ketone by
a conventional nmethod in the presence of an acidic
catal yst, such as oxalic acid or p-toluenesulfonic
acid. It is noted that since the requirenment that
anong all of the repeating units represented by

. formula 10 (1), at least part of R4s and R5s is a
lS:ﬁﬁ%%%fﬂﬁﬁau%FOQ %%ényﬁ Cyfoup, Lor "Ry BEEXFpREAYI Trom 30 :
group is not satisfied when a conpound in which R4
7Oahﬂ'g@ Wi $9- becone only hydrogen atons after reaction
ée.g., formal dehyde) is used solely, it is necessary
[0fB%Use in conbination at |east one conpound in which
at least part of R4 15 and R5 can becone a net hyl

gr oupxamp bhemfl tlye edplehydeal hytivox yphemildgroign €ergalin,

correspondi ng al dehydes anong those 1|isted above).
paf8022haltehyadel attonaseéasydieyepresi anadtpagdei on of

the present 20 invention contains the

bet hel dahyye | epicéhyta €00RDUEEYES) &PpREHSIprbpi6HESdahyde,
coat by heat burning. The t%ernally-reactive

B-SIEREURES, { B2 1 Qe REasised-t pat Be, SONPLSELHE PR Of the
present invention is at |east one conpound sel ected

m-my@ﬂbkysegf@y@eh9@@§i§thg@r@£yp@ﬂzgz@éh gegonpounds,
carbodi i m de conmpounds, 25 triazinethiol conpounds,

o-&Rtlo PhisaR) £1 8E 864 € ONROURISr o1 4R, T1 k87 RSt hi 0
conmpounds and bi snmal ei m de conpounds are preferable.

o~£0032b0 The. beozoxaz! benconpoNads. auen)aL Testricted S

particularly and conpound NDONoMer s, goners, or
- QILATPESN q 0MAD0. 2 BEREBRDELIE R0 cgm o vood,
p—g€%§98gﬁ§§§§g%y§é?ng—gggyg§5£g££deehyde, and '
terephthalaldehyde. Examples of the ketone include acetone,
methyl ethyl ketone, diethyl ketone, and diphenyl ketone.
These may be used solely or two or more of them may be used in
combination.
[0020]

In the present invention, it is preferable to combine,
as an aldehyde or a ketone, acetone or benzaldehyde with
formaldehyde or hydroxybenzaldehyde, e.g.,
o-hydroxybenzaldehyde, m-hydroxybenzaldehyde, or
p-hydroxybenzaldehyde. 1In this case, the ratio of used amount
of acetone or benzaldehyde to formaldehyde or

hydroxybenzaldehyde, expressed by the weight ratio of acetone

or benzaldehyde : formaldehyde or hydroxybenzaldehyde, is
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avai |l abl e products can al so be used. [0024] 10 The
carbodi i m de conpounds are not restricted
particularly and conpounds having a carbodiinm de group
can be used. Moreover, comercially avail able
products can al so be used. For exanpl e, the products
of the series of Carbodilite (commercial nane,
roduced by leshlnbo Chenmical Inc. ) can be 15 used.
Preffiﬁ??éil &s of 100n&ot LPAzi nBt hBF BeRPoRRYES F el vigerom
trithiol-1,3,5-triazine,
20 Z-CHQTé't%ya%m n%ﬁa4 6-di thiol-1,3,5-triazine, 20
2-di butyl am no-4, 6-dithiol -1, 3,5-triazine,
[Oqg%ﬂhenylanino-4,6-dithio|-1,3,5-triazine. [ 0026] The
bi smal ei m de conpounds are not restricted
par tiheuharby acands coni@er co abe ysavai hatile ppesduct sneamtion
al so be 25 used. Exanpl es thereof include the
carpbeduict sioéd themskei hex ef ahivBViebeeiBRHG IdndlamRact with
produced by Dai wakasei Industry Co., Ltd.). [0027] In

thd hbovenpesttiibrdod 1 ddtey iy eseld t oy @it 4 @dnviehe iDnal method
i ncor porated anount of the thermally-reactive conmpound

in Bl btesphetebabhy Heildi® dxPafds, BWuWiGhbxadhd HBLE or
preferably 0.5 to 10 parts by MEIght relative to 100

p- fteh 2y Mt aefi gt her+ RavVRhagy rt%%'tnsiﬁ%eftrn‘én}éwlrement
viewpoi nt of alkali solubility. [0028] 10 The

thd @Rl LA1SEBH ke (LE8LR ;i GGTRASEE Qgpggsgngeﬁr}§§eﬂgrmula

(I), at least part of R4s and R5s is a methyl group, a phenyl
group, or a hydroxyphenyl group is not satisfied when a compound
in which R4 and R5 will become only hydrogen atoms after reaction
(e.g., formaldehyde) is used solely, it is necessary to use in
combination at least one compound in which at least part of R4
ana RS can become a methyl group, a phenyl group, or a
hydroxyphenyl group (e.g., corresponding aldehydes among those
listed above).

[0022]

The radiation-sensitive resin composition of the present
invention contains the thermally-reactive compound (B) in order
to cure a coat by heat burning. The thermally-reactive
compounds (B) to be used in the composition of the present
invention i1s at least one compound selected from the group
consisting of benzoxazine compounds, carbodiimide compounds,

triazinethiol compounds, and bismaleimide compounds.

10
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i nvention may be made into either a conposition for
positive type radiation |ithography or a conposition
for negative type radiation lithography. [0029] 15
In a conposition for positive type radiation
l'ithography, it is preferable to use a

napht hoqui nonedi azi de sulfonic acid ester as the

radi ation-sensitive co nd . A, compound
TG | rORRRIE G epdr s Tt wUr e 11 DR 1= The
hydr oxyl groups of a pol yhydric phenol wth
pr?@%ﬁ- iStone di azi de sul fonic 20 acid can be used as
t he napht hoqui nonedi azi de sul fonic acid ester.
[0085Hci fically, a conpound resulting fromesterification
of 20 to 100% of the hydroxyl groups of a polyhydric
pherdle WS oxa 2nfui qrome Wi ag i aee St orf st micttde®an be
used. [0030] 25 Exanples of the esterified quinone
pa i igai e linehddeotpodids 1namorst £r idliicgmivieos produet yoérs)
tri hydroxybenzophenone wth 1, 2-naphthoqui nonedi azi de
hawiuld amen zaciad i nfecr 209 @an lesterid.i cBkanpl ps athecte odf include
t et rahydr oxybenzophenone with

+ thel ,maphidoquistdnredicazindeps 2bD6RBG58C01LdR 48d JPomiebcially

esterification product of pentahydroxybenzophenone
avall Tdb1d,p2-sapht ogun noneslive i @gegul foni c acid, (c. 4)
an esterification product of hexahydroxybenzophenone
[ooddh 1, 2-napht hoqui nonedi azi de sul fonic acid, (c.5)
an esterification product of

bi S(ﬁqé'dﬂﬁb’@fi‘?ﬁ(ﬂ’c{g‘%ﬁdﬂ ne.J0, 3 gfbs(tcriﬁ ted

1, 2- napht hoqui nonedi azi de sul foni c aci an

pa%?%i?ﬂ%%%?%hl cﬁ%%gﬁﬁhso%agkﬁ gég%q%9§%BE%Q%%@Qbea?gn be

napht ul nonedi azi oni c acl
terificatiqon product of _.
uségg(gﬁﬁy Pg%ypﬁgﬁyﬁfﬁéﬁﬁg e%m%ﬁ%able products can also be

used. For example, the products of the series of Carbodilite

(commercial name, produced by Nisshinbo Chemical Inc.) can be

used.
[0025]

Examples of the triazinethiol compounds include
2,4,6-trithiol-1,3,5-triazine,
2-dimethylamino-4,6-dithiol-1,3,5-triazine,
2-dibutylamino-4,6-dithiol-1,3,5-triazine,
2-phenylamino-4, 6-dithiol-1,3,5-triazine.

[0026]

The bismaleimide compounds are not restricted

particularly, and commercially available products can also be

used. Examples thereof include the products of the series of
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1, 2- napht hoqui nonedi azi de sulfonic acid, (c.8) an 15
esterification product of

1,1, 1-tri(p-hydroxyphenyl)ethane wth

1, 2- napht hoqui nonedi azi de suifonic acid, (c.9) an
esterification product of bis (2, 3,

4-tri hydroxyphenyl) nethane wth

t hogui nonedi azi Ifon C. ac c n
BMf‘ Ee?m%%%& ﬁ%?%’dlﬁ?o LPC%% alwa aée£ gasgry Co.,
2 bi s(2, 3, 4-tri hydroxyphenyl ) propane wth
naphthqu|noned|a2|de sul fonic acid, (c.11) an
esterification product of
[09%1]3 tris(2,5-dinethyl-4-hydroxyphenyl) - 3-phenyl propa -
ne wth 1, 2-napht hoqui nonedi azi de sul fonic acid,

(c. 12 & %Hﬂﬁﬁﬁkﬁiqmcﬁﬁ|Emep?©@%%mto¥n1%ntlonr the
4,4" -[1-[4-[1-[4- hydroxyphenyl ] - 1- net hyl et hyl ] phenyl ] e
in¢<hlyﬂ>¢ra1d©¢1e?ﬂntﬂtsm1@ﬁothwttmezlmalhﬁpmm@qWWﬂmMCamCHdB) is

sulfonic acid, and (c.13) an esterification product
pregferably 0.1 to 15 parts by weight, and more preferably 0.5
bi s( 2, 5-di et hyl - 4- hydr oxyphenyl ) - 2- hydr oxyphenyl net ha
toned framid byl Ww2irgphtdedguiinened d0i0deastlsf by @edaghd. of the
[0031] (c.1) Esterification product of
noteldydrexybenzpphesonehe W ibwho2ntapht Horyl hosedubzidey.
sul fonic acid: specific exanples include 10
[0@28] 4-tri hydroxybenzophenone- |, 2- napht hoqui nonedi azi de
-4-su Ifonic acid ester,

2, 3,%nd rrlaMQEQémb%%%aQa&@W§eélg -Jaidequnerediagi-dgent
-5-su fonic acid est er,

m@eﬁt@oﬁ%é‘;{ drOxyhenz 310%2%9&%& % RARRLROQUIROREY! BEkde; ve

-4-su fonic aci ter

ty@g?%{?féﬂfl%gHQKXQEH%&HHﬁQQnQ éoﬁpggfyfgﬁqﬂhp%%%%k%%%d%ype

radiation lithography.

Lt

[0029]

In a composition for positive type radiation lithography,
it is preferable to use a naphthoquinonediazide sulfonic acid
ester as the radiation-sensitive compound (C). A compound
resulting from whole or partial esterification of the hydroxyl
groups of a polyhydric phenol with 1,2-quinone diazide sulfonic
acid can be used as the naphthoquinonediazide sulfonic acid
ester. Specifically, a compound resulting fromesterification
of 20 to 100% of the hydroxyl groups of a polyhydric phenol with
1,2-quinone diazide sulfonic acid can be used.

[0030]

Examples of the esterified quinone diazide include (c.1)
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| fonic acid ester. [0032] (c.2) Esterification product
of 20 tetrahydroxybenzophenone with

1, 2- napht hoqui nonedi azi de sulfonic acid: specific
exanpl es incl ude

2,2' ,4,4" -tetrahydroxybenzophenone- 1, 2- napht hoqui noned
iazid e-4-sulfonic acid ester,

4, 4 -tetrahydroxybenzoghenone |, 2- napht hoqui noned
an|%&F%Fl%EF%FEP%U?¥%%?%ta%fd Eé?égroilbenzophenone with
2,3,4,3 -tetrahydroxybenzophenone-1, 2- naphthqu|noned

1, a7eh thoaeinentitaakde eetépnic acid, (c.2)
2, 3,4, 3" -tetrahydroxybenzophenone- 1, 2- napht hoqui nonedi
es@grgélcagg@@|p@@d@c@CQﬁ @gteahygroxybenzoohenone with
2,3,4,4" -tetrahydroxybenzophenone- 1, 2- napht hoqui nonedi
1,%2md@hthdq@um¢@ﬂdtaatdd esléonic acid, (c.3) an
2,3,4,4" -tetrahydroxybenzophenone- 1, 2- napht hoqui noned
esagrtficabisnl pondecacol psheashydroxybenzophenone with
2,3,4,2" -tetrahydroxy-4'-nethyl benzophenone- 1, 2- napht h
1, peuapht Adqoihechadi de: dessalf 6ohtcaatddester 4) an
2,3,4,2" -tetrahydroxy-4'-net hyl benzophenone- 1, 2- napht h

es@@ﬂiﬂlc@ﬂﬁﬂma@té@uétséff@8k§h9@kgx§§bﬁ&ophenona with
2,3,4,4" -tetrahydroxy-3' - net hoxybenzophenone- 1, 2- napht

1, hoﬂyphtn@@@gh@ﬁéd@aélaélEQME@na@IQc@ater @nda;5
2,3,4,4" -tetrahydroxy-3' - nethoxybenzophenone 1, 2- napht

es@@ﬂyflcQQDSQ'BEb§§%§ sel fegis, @CLglﬁ H%Bx bﬂgﬁgh ) € tBhne

Esterification product of penta xy e zop none

w1@ﬁtf,é*gaﬁﬁgﬂgaggHbﬂgg§gk?éédgulfonlc acid, (c.6) an

esterification product of bis(p-hydroxyphenyl)methane with
1, 2-naphthoquinonediazide sulfonic acid, (c.7) an
esterification product of tri(p-hydroxyphenyl)methane with
1, 2-naphthoguinonediazide sulfonic acid, (c.8) an
esterification product of 1,1,1-tri(p-hydroxyphenyl)ethane
with 1,2-naphthogquinonediazide sulfonic acid, (c¢.9) an
esterification product of bis (2,3, 4-trihydroxyphenyl)methane
with 1,2-naphthoquinonediazide sulfonic acid, (c¢.10) an
esterification product of
2,2-bis(2,3,4-trihydroxyphenyl)propane with
1,2-naphthoquinonediazide sulfonic acid, (c.1ll) an
esterification product of
1,1,3-tris(2,5-direthyl-4-hydroxyphenyl)-3-phenylpropane
with 1,2-naphthoquinonediazide sulfonic acid, (c.12) an

esterification product of
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20 sulfonic acid: specific exanples include
2,3,4,2",6' -pent ahydr oxybenzophenone- 1, 2- napht hoqui non
ediaz ide-4-sulfonic acid ester, and
2,3,4,2',6" - pent ahydr oxybenzophenone- 1, 2- napht hoqui non
ediaz ide-5-sulfonic acid ester. 25 [0034] 15 (c.4)
Esterification product of hexahydroxybenzophenone
g’p | ?%gy%lonxoy% delnay Jd—el S#e'tk?ﬂet aC_JL pher%?l]l yli
- hexahydr oxybenzqgphenone- | , 2- napht hoqui n
de%%sﬁg% d85h. {PYonPLt AGrd 8eneR 12710 Satfonsd adia,
6, 3' 4", hexahydroxybenzophenone |, 2- napht hoqui n
andoné?on13 aﬁruee%t%mﬁm@oabumr%%%f
, 3,4 ,5" - hexahydroxybenzophenone |, 2- napht hoqui n
blsdr?eoﬁ dlafzqtdéflzrwymwmwbm?eThyWWenylmethane
3,4,5,3 ,4",5" - hexahydr oxybenzophenone- |, 2- napht hoqui n
Wiwmédﬁ-Hﬁﬂhﬁ?QﬁQﬂndnﬂﬂkﬁ%ﬂﬂqi$ﬂ&ﬁwni¢06381-(c.5)
Esterification product of
[00591d( 2, 4' - di hydr oxyphenyl ) met hane with 15
1, 2- napht hoqui nonedi azi de sul fonic acid: specific
exanql.ds FEismelrude cation product of trihydroxybenzophenone
bi s(2, 4' - di hydr oxyphenyl ) net hane- 1, 2- napht hoqui nonedi a
withi dg-2 4ragif iy i raigt esdiele @Nlfonic acid: specific
bi s(2, 4" -di hydroxyphenyl ) net hane- 1, 2- napht hoqui nonedi a
exaiplers 2hBsid fonic acid ester. [0036] (c.6)
Esterification product of

2,3,4-trihydroxybenzophenone-1, 2-naphthoquinonediazide-4-su
lfonic acid ester,

2,3,4-trihydroxybenzophenone-1, 2-naphthoquinonediazide-5-su
lfonic acid ester,

2,4,6-trihydroxybenzophenone-1, 2-naphthoquinonediazide-4-su
lfonic acid ester, and

2,4,6-trihydroxybenzophenone-1, 2-naphthoquinonediazide-5-su
lfonic acid ester.

[0032]

(c.2) Esterification product of
tetrahydroxybenzophenone with 1,2-naphthoquinonediazide
sulfonic acid: specific examples include
2,2",4,4’ —-tetrahydroxybenzophenone-1, 2-naphthoquinonediazid
e—-4-sulfonic acid ester,
2,2’,4,4’—tetrahydroxybenzophenone—lﬁ2—naphthoquinonediazid

e-5-sulfonic acid ester,
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bi s( p- hydr oxyphenyl ) net hane with

1, 2- napht hoqui nonedi azi de sulfonic acid: specific
exanpl es i ncl ude 25

bi s( p- hydr oxyphenyl ) net hane- 1, 2- napht hoqui nonedi azi de-
4-sul 16 fonic acid ester, and

bi s( p- hydr oxyphenyl ) net hane- 1, 2- naphthoquinonediazide-
5-sul fonic acid ester. [0037] 5 (c.7

2 Bstet .ﬁ%%ﬁ%wﬂﬁwzwheww pt h%d%&wh%wm%?%%lde
with 1, 2-napht hoqui nonedi azi de sul fonic acid:

-4 sPEEF I EC eX@HPI @3t el ude

tri (p-hydroxyphenyl ) nmet hane-|, 2- napht hoqui nonedi azi de-

2, ahguf —fohi eh sdf ok ¥et ez opladaon®-1, 2-naphthoguinonediazide
tr_(p- hydroxyphenyl ) met-hane- 1, 2- napht hoqui nonedi azi de-

-S5ssufonfomciacesitest er. [0038] (c.8) Esterification
product of 1,1,1-tri(p-hydroxyphenyl) ethane with 15

2, 3, 2~ fapte thromjuy donegh @z ckeh snbfienl £2 acagh tispeei fibtediazide
exanpl es include

-44sdl fleid (e hy dsoxgyphenyl ) et hane- 1, 2- napht hoqui nonedi a
zide- 4-sulfonic acid ester, and

2,3, 4, 4~ 1 £ £ PabydF OXYIREeRY, ﬂ§ﬁ8§891122 phk HQAYHBRBEUL 81 d
zi de- 20 5- %meonlc acid ester. [003%?9( ? e

-sEest esh{d cati@neprogduct of
bis(2, 3, 4- trlhydroxyphenyl)nethane with

2, §;@ ?ap@é@PQHy@PQQQL@ziﬂgtﬁykﬁgpkgpﬁ&hgneSpe§'ﬁéﬁhthoqu1n

exanpl es

onediazide- 4-sulfonic acid ester,

2,3,4,2’ -tetrahydroxy-4’ -methylbenzophenone-1, 2-naphthoquin
onediazide-5-sulfonic acid ester,

2,3,4,4’' -tetrahydroxy-3’ -methoxybenzophenone-1, 2-naphthoqui
nonediazide-4-sulfonic acid ester, and

2,3,4,4" -tetrahydroxy-3’ -methoxybenzophenone-1, 2-naphthoqui
nonediazide-5-sulfonic acid ester.

[0033]

(c.3) Esterification product of
pentahydroxybenzophenone with 1,2-naphthoquinonediazide
sulfonic acid: specific examples include
2,3,4,2’,6" -pentahydroxybenzophenone-1, 2-naphthoquinonediaz
ide-4-sulfonic acid ester, and
2,3,4,2',6" -pentahydroxyberzophenone-1, 2-naphthoguinonediaz
ide-5-sulfonic acid ester.

[0034]
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bi s(2, 3, 4-trihydroxyphenyl ) net hane- 1, 2- napht hoqui noned
iazid e-4-sulfonic acid ester, and

bi s(2, 3, 4-tri hydroxyphenyl ) nmet hane- 1, 2- napht hoqui noned
iazid e-5-sulfonic acid ester. 5 [0040] (c.10)
Esterification product of

2, 2-pbis(2,.3,4-tcihydroxyphenyl)propane with
e R Ea e b S R S B RN B v gophenone
. examples .include 10 . , , o
Wltg} %éa@@%q%w%@m%ywﬁweaﬂ% nSpE hbHEi n
onedi azide-4-sulfonic acid ester, and
exzoLef; sYpc3ide t ri hydr oxyphenyl ) pr opane- 1, 2- napht hoqui n
onedi azide-5-sulfonic acid ester. [0041] 15 (c.lI)
21 &2 6t'i £4'cati drefatadirg=x Wienzophenone-1, 2-naphthoquinonedi
1,1,3-tris(2,5-dinmethyl-4-hydroxyphenyl) - 3-phenyl propa
azime-4n 3l for2-naphthozptigonedi azi de sui foni ¢ aci d:
speci fic exanples include
2, 4,4, 3- 4" S22, o xch hged thyst yide iy als oeryqaikeny ) J - 13a pitvenydppt opee d i
ne-1, 20 2-naphthoqui nonedi azi de-4-sul fonic acid
azest-€Fsuantbnic acid ester,
1,1, 3-tris(2,5-dinethyl-4-hydroxyphenyl)-3-phenyl propa

3, 065 137, £- rephihesynenesdaz sen S sl £ Db 6 A6h th €5t Bhoned:
[0042] (c.12) Esterification product of 25

az A . dul o e [A-hydsoxyphenyh ] - 1- net hyl et hyl ] phenyl ] e
thyli 18 dene] bi sphenol wth

3,@wé?jwuﬁnnguﬂé§55§ﬁf8§§Eé§£%5ﬂ%“&n@£if&—néﬁﬁ%ﬁ&&&inonedi
exanpl es i ncl ude

azide-5-sulfonic acid ester.
[0035]

(c.5) Esterification product of
bis (2,4’ -dihydroxyphenyl)methane with
1,2—naphthoquinonediazide sulfonic acid: specific examples
include
bis (2,4’ -dihydroxyphenyl)methane-1, 2-naphthoquinonediazide-
4-sulfonic acid ester, and
bis(2,4’-dihydroxyphenyl)methane-1, 2-naphthoquinonediazide-
S5-sulfonic acid ester.
[0036]

(c.6) Esterification product of
bis (p-hydroxyphenyl)methane with 1,2-naphthoquinonediazide
sulfonic acid: specific examples include

bis (p-hydroxyphenyl)methane-1,2-naphthoquinonediazide-4-sul
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4,4' -11-[4-[1-[4- hydroxyphenyl ] -I-nethyl et hyl ] phenyl ]e
thyli
dene] bi sphenol -1, 2- napht hoqui nonedi azi de- 4-sul foni c
acid 5 ester, and
4,4' -11-[4-[1-[4- hydroxyphenyl ] -I-nethyl et hyl ] phenyl]e
thyli
£ dene;bisphenol-1,2-naphthoquinonediazide-5-su|fonic
ORET dPCESteTEeT 0023 10 (c.13) Esterification product

_of
Pigirrhydren eyl inetiroxyphenyephohagyiorypaéagiderhasul
ne wth 1, 2-napht hoqui nonedi azi de sul fonic acid:
forpeciti@ eekampl es incl ude
bi s(2, 5-di met hyl - 4- hydr oxyphenyl ) - 2- hydr oxyphenyl net ha
(0p@Zl, 15 2-napht hoqui nonedi azi de-4-sulfonic acid
ester, and '
bi s( 2¢ 57 di et dwyl £ dednytbsroxypbanyt ) e2- hydr oxyphenyl net ha
ne-1, 2-napht hoqui nonedi azi de-5-sulfonic acid ester.
tr] 004uydMox eovertiy 1 Dhdehagei motrdl az+fepgtbopuenbhatNnhBPde
20 conpounds, e.g., orthobenzoqui nonedi azi de,
suDféhonapbihoqabaenedt agkgep1 88t hpantheaqui nonedi azi de,
and orthonapht hoqui nonedi azi de sul fonic acid esters,
trﬁﬂ@—ﬁ?@téxyﬁHéﬁ?PﬁméH@§ﬁé1y;@dngﬁﬁtMaﬁhY§§heéﬂgzide—4—Sul
reaction products of orthonaphthoqui nonesul f onyl

foghborbde mithycoppgunds having a 25 hydroxyl group or
an am no group, can also be used. Exanples 19 of the

- SEDRUIES, NP 5 YELARNL BL0UR, 0 O FELIS SLOME-- s

i nclu p oxypheno €no
foH¥Qr§8 5n§9fér bi sphenol A, naphthol, carbinol,
pyrocat échol ,  pyrogal l ol , pyrogallol nononethyl

[O§§$ r, pyrogallol 1,3-dinethyl ether, 5 gallic acid,
galtic acid esterified or etherified with its

(c.8) Esterification product of
1,1,1-tri(p-hydroxyphenyl)ethane with
1,2-naphthogquinonediazide sulfonic acid: specific examples
include
1,%,1-tri(p-hydroxyphenyl)ethane-1, 2-naphthoquinonediazide-
4-sulfonic acid ester, and
1,1,1-tri(p-hydroxyphenyl)ethane-1, 2-naphthoquinonediazide-
5-sulfonic acid ester.

[0039]
.(c.9) Eesterification product of
bis (2,3, 4-trihydroxyphenyl)methane with
1, 2-naphthoguinonediazide sulfonic acid: specific examples

include
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hydr oxyl groups partly remaining, aniline, and
p- am nodi phenyl am ne. [0045] Anong these are
preferably used 10
2,3, 4-tri hydroxybenzophenone- 1, 2- napht hoqui nonedi azi de
-4-su Ifonic acid ester,
2,3,4-tri hydroxybenzophenone- 1, 2- napht hoqui nonedi azi de
. -5-su |fonic acid ester, , o
Pin(y, 4, 4 LF Y ARYEY RS BehZephbadael 122nARPRPAGYLNABALHRZ1d
azide 15 -4-sulfonic acid ester,
e-d-zqulfanic et ebfiyels okybedzdphenone- 1, 2- napht hoqui noned
azide -5-sulfonic acid ester,
bigd (2, 3r4ris{RySrdinehéyylindydanzyphenybph8hphenpbpedpazid
ne-1, 2-napht hoqui nonedi azi de-4-sulfonic acid ester,
e-20sulfonic acid ester.
1,1,3-tris(2,5-di methyl-4-hydroxyphenyl) - 3-phenyl propa
(0001, 2-napht hoqui nonedi azi de-5-sul fonic acid ester,
4,4' -11-[4-[1-[4- hydroxyphenyl ] - 1-net hyl et hyl ] phenyl ] e
thyl{c.10) Esterification product of
dene] bi sphenol -1, 2- napht hoqui nonedi azi de- 4- sul foni c
2, 20005 (et el aNHdydPoxyphenyl) propane with
2,4 S T AT 1-[ 42 Ry ar SRy ohehy P o0 et iyl 6t hyl ] phenyl ] e
1,ihﬂéﬁhtggquinonediazide sulfonic acid: specific examples
dene' _: bi Sphenol -1, 2- napht hoqui nonedi azi de-5-sul foni c
in@fhge ester. Moreover, regarding these quinonedi azide
conmpounds, two or nore conpounds nmay be used in
I hat Lon. 5 2- Qui nonedi azi de_sul fonic. .
2 L B R Rhasde 4B u ey Pheh i e caitps Cubinonea
obt ai ned, .for exanple, by esterifying a halide of
aZig?faDFH%hSH?ﬁz?SSBSEFFﬁﬁrcaﬁgid with a corresponding
5 Egﬁxgygrgc phenol (pol yval ent hydroxy _caonpound

4—tr1hydroxyphenyl)propane—l,2—napht%oquinonedi
azide-5-sulfonic acid ester.
[0041]

(c.11) Esterification product of
1,1,3-tris(2,5-dimethyl-4-hydroxyphenyl)-3-phenylpropane
with 1,2-naphthoquinonediazide sulfonic acid: specific
examples include
1,1,3-tris(2,5-dimethyl-4-hydroxyphenyl)-3-phenylpropane-1,
2-naphthoquinonediazide-4-sulfonic acid ester, and
1,1,3-tris(2,5~dimethyl-4-hydroxyphenyl)-3-phenylpropane-1,
2-naphthoquinonediazide-5-sulfonic acid ester.

[0042]

(c.12) Esterification product of

4,4’ -[1-14-[1-[4-hydroxyphenyl]-1-methylethylilphenyl]ethyli
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in the presence of a base catalyst. 10 [0047] More
specifically, for exanple, the above-described
2,3,4,4" -tetrahydroxybenzophenone-| , 2- napht hoqui noned
azide -5-sulfonic acid ester is obtained by
condensing 2, 3,4,4'-tetrahydroxybenzophenone and 15
1, 2- qui nonedi azi de-5-sul fonic acid chloride. [0048]
In a conposition for posi tive type radiation _
dens kivghhpyt Widih Rodgh aPhé Tasteriveratied igfoght fer ichacid:
radi ation-sensitive conpound (C) varies depending
SP{fpoint ¢ X Favuntn ¢ 1% used, it 20 is preferably 1 to
30 parts by weight, and nore preferably 10 to 25
4, Yar ts by Wet ghthyddt et ymleenr vyl 100-parh gl dyhwei ghenpl 1 eheyli
novol ac resin (A), in the case of a
dernmlght $ennbned araplet hcghfnoneddgr ddeséesylfonic acid
exanple. [OC49] 25 Ina conposition for negative type
estraadi aanadn |ithography, 21 a photoacid generator that
generates an acid by the action of radiation, such as
4, Oni LA B&t 155 [ hath pgens goind @y hi AY-eetppLetisyl Jphenyl]ethyli
di azonet hane conpounds, sul fone conpounds, and
dersdll § Db i€ 1861 €1 , ZONPOWIESqu CAPN 881 88 E8e aS-EWBfonic acid
radi ati on-sensitive conpound (C). 5 Exanples of the
estgr um salts include iodoniumsalts, sulfonium salts,
di azonium salts, ammonium salts, and pyridiniumsalts
o®fzfriflate or hexaflate, and exanples of the
hal ogen- cont ai ni ng conpounds i ncl ude hal oal kyl

gr OuPé.‘:’.Pi‘)t%ﬂé‘ﬁiﬁygg@f&“gﬁ%‘o&@@%f‘ds or hal oal kyl 10

gr oup- cont ai ni ng heterocycii ¢ conpounds, e.g
bid [4) €DL RO Pyl Dy §a L) 3208, FPrbvaLLves, RU

with 1,2-naphthoquinonediazide sulfonic acid: specific

£

examples include
bis(2,5—dimethyl—4—hydroxyphenyl)—2—hydroxyphenylmethéne—l,
2-naphthoguinonediazide-4-sulfonic acid ester, and
bis(2,5-dimethyl-4-hydroxyphenyl)-2-hydroxyphenylmethane-1,
2-naphthoquinonediazide~-5-sulfonic acid ester.

[0044]

Moreover, other quinonediazide'group—containing
compounds, e.g., orthobenzoquinonediazide,
orthonaphthoquinonediazide, orthoanthraguinonediazide, and
orthonaphthoquinonediazide sulfonic acid esters, and their
nucleus-substituted derivatives; and reaction products of
ofthonaphthoquinonesulfonyl chloride with compounds having a

hydroxyl group or an amino group, can also be used. Examples
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phenyl - bi s(trichl oronmethyl)-s-triazine and
nmet hoxyphen__yl -bi s(trichloromethyl)-s-triazine,
brom ne conpounds, such as tribronmoneopentyl al coho
and 15 hexabr onohexane, and iodi ne conpounds, such as
hexai odohexane. Exanples of the di azonet hane
conpounds i ncl ude
bi s(trifluoronethylsul foni umdi azonet hane and
OF KT cHLTRNEXGT st FHRF ut) By Az 8rEE haFeuP ERENPIedMEROt HECUP
. _sul fone conpounds include (3-ketosulfone and _
1ngRude PheRpil  sRirfeReoxYRBeRAY  ekaiffihes RffenicHe BhRfeaRgnone,
~acid conpounds include alkyl (Cl1_12) sulfonic acid
bigrieragl halwapkiyhol Cc=capyiralfonvroastdchest epgrogallol,
arylsulfonic acid esters, and i mnosul fonate. These
Py phot bhel dugeoree g pt setByr bepusedasiogl ¥, drdameahyl ether,
m xture of two or nore of them 25 [0050] 22 In a
gatbihposctidpongdblinegatdvestyperiadi ati eohbirt hogdapbyh its
t he i ncorporated anmount of the radiation-sensitive
hydoopplngr §)s pabiTh vemisesigdepeadi hgnegpoantihe
compound to be used, is preferably 0.1 to 10 parts by
p-avei gbdlipleagy renenpreferably 0.5 5 to 5.0 parts by
wei ght relative to 100 parts by weight of the novolac
[ooesin (A). [0051] The radiation-sensitive resin
conposition of the present invention is dissolved in
a SOANERY &ﬁ@s@ngrésﬁﬁef§r§b§%a&§e§f 10 solution. For
exanpl e,” a radiation-sensitive resin conposition in a
tat ' repar di ssol vi a. .,
S e e e
lf5gf£ngé£g-r @g}ive conmpound (B), a radiation-sensitive
compound™ ( antl, as necessary, a surfactant (E) or a

2,g?h9{99£ydroxybenzophenone—l,2—naphthoquinonediazide—5—su
lfonic acid ester,

2,3,4,4'-tetrahydroxybenzophenone-1, 2-naphthoquinonediazide
-4-sulfonic acid ester,

2,3,4,4' -tetrahydroxybenzophenone-1, 2~-naphthoguinonediazide
-5-sulfonic acid ester,
1,1,3-tris(2,5-dimethyl-4-hydroxyphenyl)-3-phenylpropane-1,
2-naphthoquinonediazide-4-sulfonic acid ester,
1,1,3-tris(2,5-dimethyl-4-hydroxyphenyl)-3-phenylpropane-1,
2-naphthoquinonediazide-5-sulfonic acid ester,
4,4"-[1-[4-[1-[4-hydroxyphenyl]-I-methylethyl]phenyl]ethyli
dene]bisphenol-1, 2-naphthoquinonediazide-4-sulfonic acid
ester, and

4,4"-1{1-[4-{1-[4-hydroxyphenyl]-1l-methylethyl]phenyljethyli
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15 (F) , such as a dye or a pignent, in prescribed
proportions, just before use. [00521 Exanpl es of the
solvent (D) include al cohols, such as nethanol and
et hanol ; ethers, such as tetrahydrofuran; glycol 20
et hers, such as ethylene glycol nononethyl ether,
ethylene gl ycol dinethyl ether, etherne gl ycol net hyl

et.h her., _and eth | ene gl npnoet hyl _ et her;

e RSB 1y ol T o SR o B SURH B e acid
net hy Icellosolve acetate and et hylcell osolve acetate;

eSS fitet htﬂPéﬁQV&ch&egaré&eﬁ h8eFiceiNERe GiaFdsle gompounds,
mononet hyl et her, diethylene glycol diethyl ether,

EWQYi Ut MRATSh & oD WA oA i et dsAd et thePombli 72 idTene
gl ycol ethyl nethyl ether, diethylene glyco

[0 oet hyl ether, and diethylene gl ycol nonobutyl
et her; propyl ene glycol al kyl ether acetates, such as
pr opy|Zeii iglopeasl 1 awsitdwy | sudtfimeri @cet iad ee sirelk priopid erfese
glycol 5 ethyl ether acetate; aromatic hydrocarbons,

desucibeabs aalwemenabe okybéned, kébanesampiieh lag éetdwyl fying
et hyl ketone, nethyl amyl ketone, cycl ohexanone,

a leriddtenyd axy2-4ruteidtyd d ta2-ipent s @nose] c aaek @Sk ef1s,a  such
as ethyl 2-hydroxypropionate, nethyl

co2rdBraxihr paR t/AyHRh ephiedad B, (@ipwa ldht hydroxy compound)
2- hydr oxy- 2- net hyl propi onate, ethyl ethoxyacetate,

in etlylprdneiaxyscel adLse iyl yst .
2- hydr oxy- 2- net hyl but anoat e, nethyl

(oGt hoxypropi onate, ethyl 3-nethoxypropionate, methy
3- et hoxypr opi onat e, ethyl 3-ethoxypropionate, ethyI

oS SRS T P00 e
2,%}1& S_’teﬁéeﬂjf)ge/ Cr[?%(oﬁheel% fleergfhg e‘étlacgcqetino*ledlaZLde
-5-sulfonic acid ester is obtainead by condensing
2,3,4,4" -tetrahydroxybenzophenone and
1,2-quinonediazide-5-sulfonic acid chloride.

[0048]

In a composition for positive type radiation lithography,
although the incorporated amount of the radiation-sensitive
compound (C) varies depending upon the compound to be used, it
is preferably 1 to 30 parts by weight, and more preferably 10
to 25 parts by weight reiative to 100 parts by weight of the
novolac resin (A), in the case of a naphthoquinonediazide

sulfonic acid ester, for example.

[0C49]

In a composition for negative type radiation lithography,
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di et hyl ene gl ycols. Ethyl 3-ethoxypropionate, ethyl

| actate, propylene glycol nononethyl ether acetate,
et hyl ene gl ycol 20 nonoethyl ether acetate, nethyl

anyl ketone, and diethylene glycol ethyl nethyl ether
are nore preferred. Such solvents may be used singly
or two or nore of them may be conbined. [0054] The
radi ation-sensitive resin conposition of the present

2 P39 ARt |g&ﬁeﬁﬁ§OEoEPaan%n§E?F§ét%Iﬁta%lé} bys thg action of
optional conmponent 24 in addition to the

radipiviee e SSGhad BESEN SR SToRPARERTS CPRTaéndeg gempounds,
prevent striations (application streaks) to inprove
dizge dmiorrgreperdsy eulifiprsy gemposinidspr ene shéfonic acid
devel opability of a coat, for exanple. 5 [0055]

corpxanpies coh eicised @Jrchacztca@tatE@nfﬂemaﬂ‘eimemommcomd (C).
surfactants, e.g., polyoxyethylene al kyl ethers, such

Exaepl eolofoxyet hyl emesd bius yiln cfudy i qooindoxy ekhylkensulfonium
stearyl ether, and pol yoxyethyl ene ol eyl ether;

salpod yakiyetdryl enesard, etlmersiunl@aduch asd pyridinium salts
pol yoxyet hyl ene octyl phenyl ether and pol yoxyet hyl ene

o nonyf pheaydr ehdes £1 ang, pohyoxyehpytensrdigbkyl esters,
such as pol yoxyet hyl ene dil aurate and pol yoxyet hyl ene

haTbhgdRarhi€ainfhyocbsobased; surhastaat sa1gyy., F TOP
EF301, 303, 352 (conmmercial nanes, produced by Shi n

gréﬁﬁl@oﬁa§§h1%§Kh}dro&@%%%%m;éépgﬂKés g}7galgéZ§ 1R- 08,

(commerci al” nanes, produced by DIC Corporatlon)

grﬁy@é@ﬁtg&@? {&éé&#f?g?g&%@%&gsur b P oduced by

Sum t onp h S-382,

R T e Rt )
OSI|Q¢ E gﬁ[ nmer KP?él (connercia

P2 b e 85 tap o
methoxyphenyl-bis(trichloromethyl)-s-triazine, bromine
compounds, such as tribromoneopentyl aicohol and
hexabromohexane, and iodine compounds, such as hexaiodohexane.
Examples of the diazomethane compounds include
bis(trifluoromethylsulfonium)diazomethane and
bis(cyclohexylsulfonium)diazomethane. Examples of the
sulfone compounds include B-ketosulfone and B-sulfonyl sulfone,
and examples of the sulfonic acid compounds include

alkyl (Ci_1z)sulfonic acid esters, haloalky> (C:o;z)sulfonic acid
esters, arylsulfonic acid esters, and iminosulfonate. These
photoacid generators may be used singly or as a mixture of two
or more of them.

[0050]
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Co., Ltd.); and (neth)acrylic acid-based copol yners
Pol yFl ow Nos. 57 and 95 (commerci al nanes, produced
by Kyoei sha Chemical Co., Ltd.). Two or nore of these
may be used together. [0056] 25 Such a surfactant is
incorporated in an anount of 2 parts 25 by weight or
| ess, preferably 1 part by weight or less relative to
100 parts by weight of the radiation-sensitive resin
co Fﬁgﬂgoayﬁgﬁﬂfosqﬂﬁqﬁﬁﬂﬁprﬁéadlatlonllthography,
radi ation-sensitive resin conposition of the present
thg apeptPeRafa] B aTdheorafdantiprysensighvascanrpyand (C),
or a pignment, as an optional conponent. [0058] The
whig®t ofante§ Rleperdighy agpen dyke opomP pilgdene , beaysed, 1is
either 10 an inorganic pignent or an organic pigment.
pr¢ D058 1 THe Icaiwpdfi paohsaby tvel griesenmtd movwenpirefieirsbly 0.5
prepared by using the above-described sol vent (D)
to Al thheughtsaby aeppgbprrat et $oki to cohtendrtad iton wedryhheof the
used dependi ng upon the 15 intended purpose of use of
notdeacomgposht (N, the solid concentration may be
adjusted to 10 to 50% by wei ght, for exanple. The
[oe®nposition liquid prepared as described above is
usually filtered before use. Exanples of the neans of

the fid that k@R onlBehude &ML Pergdddti@lorhay it Bresent
pore diameter of 0.05 to 20 1.0 m [0060] The

inv &gt oL O SERSIIEG | BSL N GOMAOS H)0RnSOLYELOM Of stlhe of
present invention prepared in such a way Is excellent
sof&éfbn. For example; a radiation-sensitive resin
composition in a state of solution can be prepared by dissolving
a novolac resin (A) in a solvent (D) and mixing a
thermally-reactive compound (B), a radiation-sensitive
compound (C) and, as necessary, a surfactant (E) or a colorant
(F), such as a dye or a pigment, in prescribed proportions, just
before use.
[0052]

Examples of the solvent (D) include alcohols, such as
methanol and ethanol; ethers, such as tetrahydrofuran; glycol
ethers, such as ethylene glycol monomethyl ether, ethylene
glycol dimethyl ether, ethylene glycol methyl ethyl ether, and
ethylene glycol monoethyl ether; ethylene glycol alkyl ether
acetates, such as methylcellosolve acetate and ethylcellosolve
acetate; diethylene glycols, such as diethylene glycol

monomethyl ether, diethylene glycol diethyl ether, diethylene
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in ternms of long-termstorage stability. 25 [0061] 26
When the conposition of the present invention is used
for radiation |ithography, a coat can be formed by
first applying the radiation-sensitive resin
conposition of the present invention to the surface
of a substrate, and then renoving the 5 solvent by a
nmeans such as heating. The nethod for applying the

Ilycent Aitikehsithsfe Bt effoSiticen €6 Hemstpacether,
~of the substrate is not particularly restricted, and

dig@hy beike et fods, morgeehhus atBprayanst dédthalenel glycol
coating nethod, a slit nethod, and a spin-coating

momebhod] <drebe uswryldte [0062]1 Subseqeentry aceltetesat such
is usually heated (prebaked). Although the heating

as qongivtlicons ouary ldepehdilngt hé ora exiasmpt esnd ppopytilkee glycol
ki nds and the conpounded ratios of the conponents, a

eticphttttar Heeobt ap redrusiia hydbycpebbasmdigtheattoluene and
treatnment at 15 70 to 120C for a prescribed tinme, for

xy Bx@@plketohes, Isti®nh 2@ mét iyl €3 hgn e t®ie phat@yoraky@r kd@one,
to 30 minutes in an oven. [0063] Next, a prescribed

cyPRbhExAesh£0alnd 8-houpBdy DY -APPhYIDg-_pEadhabhen {{PEsters,
exanple, ultraviolet rays, far-ultraviolet rays, 20

sudhl aYSet ﬁciLQ%dP@ﬁ?%roﬂ@HH@té?yﬁetQleynChrOtrQn
radi ation) to the prebaked coat through a prescribed

2-lgyawweﬁ-ﬂ%%ylppsg&gggicgg Qﬁxghopm‘v‘nt with a

evel oper, renovi unnecessary portions. As the
SR E R R e T A S R g e
hygggg§§ég€é@¥9rﬁé£g§l §9g§H¥B§§59938%3y1%895H35t%7 methyl
3-methoxypropionate, ethyl 3-methoxypropionate, methyl
3-ethoxypropionate, ethyl 3—ethoxypropionate, ethyl acetate,
butyl acetate, methyl lactate, and ethyl lactate.
[0053]

Among these are preferred glycol ethers, alkylene glycol
alkyl ether acetates, diethylene glycol dialkyl ethers, and
diethylene glycols. Ethyl 3-ethoxypropionate, ethyl lactate,
propylene glycol monomethyl ether acetate, ethylene glycol
monoethyl ether acetate, methyl amyl ketone, and diethylene
glycol ethyl methyl ether are more preferred. Such solvents
may be used singly or two or more of them may be combined.
[0054]

The radiation-sensitive resin composition of the present

invention may contain a surfactant (E) as an optional component
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silicate, sodiumnetasilicate, and amoni a water;
primary am nes, such as ethylam ne and n-propyl am ne;
secondary am nes, such as diethylam ne and
di -n-propylam ne; tertiary am nes, such as
triethylam ne and net hyl di et hyl am ne; al cohol am nes, 5
such as dinethylethanolanine and triethanol am ne;
. ernar ammoni um salts, .such as . .
in Qe T oa N Ay e PET (RIS AARRATRATS o
h droxi de, and choli ne; ¥C|IC am nes, such as
or r|t8l @reﬁpﬁgr ﬁgph@tlons application streaks) to improve
8- di azabi cycl o[ 5, 4, J - 7-undecene, and
appﬂlGﬁﬁﬁéfaEF@9§F§V4N3l@]Osdﬁéﬁéﬁémpf@VFOGBﬂJGqXﬁkﬁﬁﬁﬁl1ltY
an aqueous sol ution prepared by adding, to the
of aquestis dldkalsixag@lligt-i on, an appropriate anount of a
wat er - sol ubl e organi c sol vent, such as nethanol or
[00étHanol, a surfactant, and so on can be used as a
devel oper. The developing 15 time is usually 30 to 180
secaxdsmp land dfheunst koduaff adevseltopr@ntinataydebencanyonic
net hod, e.g., a puddle nethod, a shower nethod, or a
surcﬂamlam@srreteh@d /iﬂ‘dl@foﬁyl‘e&kﬂ,ﬂ\@i@mm{‘m e Hatd erqudrs as
formed by perforn1ng runni ng water washing for 30 to
po19Q:5RG0NAS 10 1 AV ELHBRECEE$ b Y yBORY L ONE afdhdyyidther,
the resultant with 20 conpressed air or conpressed

andﬂbbnggﬁg}e%y@e%%@gl Aflsr; that oxy%twl%@hecgeylc@@hers,
tai ned by subjecting t he pattern to

sucthr gat ﬂ@@ﬂ%o?%e’c‘ﬁ%ﬂ@n@ J‘%%}lr;{e}gecr?gf’g%r&%te‘is andYed Asx lene

pl ate or at a’p tenperature or

nongﬁg% gil %§9e%9 %gor%y‘;?%r a4 1%%”%8%%5"%3 td® such as

polazfoxtyhet%o lene unr an, o ve lgy&%hg%%lehﬁe < oséfé

resent n 1 on

£1. RS NS JHPe L 2 at s e”S'“"Ee 155" é‘F&S’{ fzodi“ “952

(commercial names, produced by Shin Akita Kasei K.K.), MEGAFAC
F171, F172, F173, R-08, R-30 (commercial names, produced by DIC
Corporation), Fluorad FC-430, FC-431 (commercial names,
produced by Sumitomo 3M Ltd.), AsahiGuard AG710, Surflon S-382,
SC-101, sC-102, sSC-103, SC-104, SC-105, SC-106 (commercial
names, produced by Asahi Glass Co., Ltd.); an organoSiloxane
polymer KP341 (commercial name, produced by Shin-Etsu Chemical
Co., Ltd.); and (meth)acrylic acid-based copolymers PolyFlow
Nos. 57 and 95 (commercial names, produced by Kyoeisha Chemical
Co., Ltd.). Two or more of these may be used together.
[0056]

Such a surfactant is incorporated in an amount of 2 parts
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an insulating filmof an organic el ectrol um nescent
el emrent and 5 al so can be used as a negative type
radi ati on-sensitive resin conposition for electronic
conmponent |ithography. EXAMPLES [0066] 10 The
present invention is illustrated concretely on the
basi s of exanpl es and conparative exanples, but the

b gre % invention_is not limted to the exanples. In

Y VR IPGI POV BXEMBFES-dnd RonpaYay F¥el expres, relative
part" means "part by weight." 15 [0067] Exanples 1
to tlooozzpafc&fnﬁ%x A Bt 11a<fiba%onra_€5n%%‘veacresm

resins 1 to 6 hbvolac resins (resin 1 to resin 6) were
cCompapiay e i n the conpounded ratios given in Table 1.

20 10068] 29 [Table 1] Phenol Al dehyde or ketone
[OQWbllecul ar weight Resin m-Cresol p-Cresol

For mal dehyde 100% by wei gh: 1600 1 60% by wei ght 40%

by weighivdiesithemr@desaali op—Greesalt iker relsdehydeposition of

| o- Hydr oxybenzal dehyde 1800 2 60% by wei ght 40% by
thempirglzte n@0%m bynweoghia 2 0%y ive e ghd 1 dResitn (M Cr 880h as a dye

p- Cresol Benzal dehyde 100% by wei ght 1400 3 60% by

or i im0 bys weh ot Resd n Bokpeseht Or esol
0- Hydr oxybenzal dehyde 1800 4 60% by wei ght 40% by
[oowsg ght 100% by wei ght Resin m Cresol p-Cresol
3enzal dehyde o- Hydr oxybenzal dehyde 1300

The colorant (F), such as a dye or a pigment, may be either
an inorganic pigment or an organic pigment.
[0059]

The composition of the present invention is prepared by
usiﬁg the above-described solvent (D). Although an
appropriate solid concentration can be used depending upon the
intended purpose of use of the composition, the solid
concentrationmay be adjusted to 10 to 50% by weight, for example.
The composition liquid prepared as described above is usually
filtered before use. Examples of the means of the filtration
include a Millipore Filter having a pore diameter of 0.05 to
1.0 pm.

[0060]

The radiation-sensitive resin composition solution of
the present invention prepared in such a way is excellent also
in terms of long-term storage stability.

[0061]
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5 60% by wei ght 40% by wei ght 60% by wei ght 40% by

wei ght Resin ?yrogall ol 100% by wei ght Acetone 100% by

wei ght 1700 6 [0069] The resins given in Table 1

respectively represent, in fornmula (A), 5 Resin 1. R

to RB3=H H nethyl, R4, RS = H Resin 2. RL to R3 =

H H, nethyl R4 R5 = H, phenyl Resin 3: RlL to R3 =

H H netg phen Resin 4. Rl to R3 =

H, n‘@f?ﬁllt el'\‘&om%sj-th9ﬂ %ﬁé?ﬁﬁsentRé&Vﬁn%loﬁl%dlsﬁﬁ for

= H nmethyl, R4, RS = phenyl, 10 hydroxyphenyl; and
ra%%*fh@% Ligh %y 389 GHCORE, CRB benféftlH%ﬁfd by 6676 epplying

Preparation of radiation-sensitive resin conposition
thRabrat # bhoRerel$ i vEve es¢dle 0ApOBP 1 DRENWef et PEeparaant

in 15 conpounded anounts (parts) given in Table 2.
inTeet hearfingbeosurf hecabbregihtitonsegi ¥en tiren kenoaliing the

are as follows. Resins 1 to 6: The novol ac resins
soprepariey a mga)s sdevcrddbhéctabove (Resi methbd Resi apf)ying

30 Benzoxazi ne conpound: bi sphenol A type benzoxazi ne
th€arhdditiimndes et@ipdwrdresin composition to the surface of the

bi s(2, 6-di i sopropyl phenyl)carbodiimde Triazinethio
susotpeuad:s Rod, At d i o +l r3shrlikic@dl, Ngnd Srarious methods,

Bi smal ei m de conpound:

sudhdas i phenyl rethagebksidl i b eindbiddiat ed relianhBehod,
conmpound: Met hyl ated nel anmi ne produced by Sanwa

an§h§n§§§ﬁ—£@atiﬁ§dmethod, can be used.

[0062]

Subsequently, the coat is usually heated (prebaked).
Although the heating condizions vary depending, for example,
upon the kinds and the compounded ratios of the components, a
coat can be obtained usually by performing heat treatment at
70 to 120°C for a prescribed time, for example, for 1 to 10
minutes on a hot plate or for 10 to 30 minutes in an oven.
[0063]

Next, a prescribed patterned coat is formed by applying
radiation (for example, ultraviolet rays, far-ultraviolet rays,
X-rays, electron beams, gamma rays, or synchrotron radiation)
to the prebaked coat through a prescribed patterned mask,
performing development with a developer, and removing
unnecessary portions. As the developer can be used agueous

solutions of alkalies, e.g., inorganic alkalies, such as sodium

hydroxide, potassium hydroxide, sodium carbonate, sodium
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Epoxy conpound: bi sphenol type epoxy resin produced by
10 N ppon Kayaku Co., Ltd. Qui nonedi azi de conpound:
2,3,4,4" -tetrahydroxybenzophenone-| , 2- napht hoqui noned
azide -5-sulfonic acid ester Photoacid generator: 15
2- (p-nmet hoxystyryl)-4,6-bis(trichloromethyl)-s-triazin
e [0071] 31 [Table 2] (A) Conponent ,B) Conponent

sn_fc?‘affei’ <3mr£§’?_”?_m <pa”smg§g%§%bgﬁga  olinan

such _as .diethylamine .and .di=n=propylamire;_tertiary-amines,

Exanple 2 Resin 2 100 Carbodii m de conpound 5
suuiaronedeabivdendogpoenddn@dhyEdaaphgldmife; alcoholamines,
Triazi nethiol conmpound 5 Qui nonedi azi de conpound 20
such as dimethylethanolamine and- £riethaneolamine; quaternary

ammoenrtum-salts, such as tetramethylammonium hydroxide,
tetraethylmﬁ%ﬂﬂﬁ@ﬁh%dl@&iabsﬁ@h@kﬂkﬂﬁjﬁﬂnﬁ§bmﬂc5ndngs, such
Qui nonedi azi de conmpound 20 Exanple 5 100 Benzoxazi ne

as GOPPRIME, Ponee azi de- g oapenngy 290 ;601=7-undecene,
--------- §?§%%- --------- Exanple % 100 Carbod||n1de

an@OPOUDch Qe pensel A7) dp- SopOURg. 20 - - oornenees
Resin 3 ------"----- -~ Exanple 7 100
OJ@4@Z|neth|ol conpound 5 Qui nonedi azi de conpounds 20

______________________________________________ | e
3 100 B ot *PHEEamRUG & dicHoiied B 8 AR cne
ounﬁ 29 f | e 9 100 Benzoxazjne co gung
|noned?%z% 2o %uhdaﬁoap@-r?@;}?---?mOu

- Wafc;ée%%%%H#R}%é%}?&'lsje@}vnaﬁsa. aﬁ.rééﬁ%a%ﬂjp&ﬁq&t%@nolf a

surfactant, and so on can be used as a developer. The developing
time is usually 30 to 180 seconds, and the method of development
may be any method, e.g., a puddle method, a shower method, or
a dipping method. After the development, a pattern is formed
by performing running water washing for 30 to 90 seconds to
remove unnecessary portions and drying the resultant with
compressed air or compressed nitrogen with blowing. After that,
a cured coat can be obtained by subjecting the pattern to heat
treatment by using a heating apparatus, such as a hot plate or
an oven, at a prescribed temperature, for example, 150 to 250°C,
fér a prescribed time, for example, for 2 to 30 minutes on a

hot plate or for 30 to 90 minutes in an oven.
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------------------------- - - - - Exanple 1i 100
Triazi net hiol conmpound 5 Qui nonedi azi de conmpound 2G

LT Exanpl e 12 100
B°dnal ei ni de conpound 5 Qui nonedi azi de conmpound 20
Exanpl e 13 100 Benzoxazi ne conpound 5 Qui nonedj azi de
conggﬁhBOQBOSEiéﬁBH§ﬁfﬁeRB§Pﬁe§tlb@V%%$b%%ﬁ???PPd%ultablY
conpound 5 Qui nonedi azi de conmpound 20 .
used as_a_pesitive type radiation~sensitive resin.for forming
' Exanple 15 100 Triazi nethiol conpound 5
an ufnbatdnNaAiden edrijpandardc Ekadprel usinggpcent element and
Bi smal ei m de conpound 5 Qui nonedi azi de conpound 20
S5  alsexaapl beluFed (s Benegraiivee typrpoaddabiui-aenedi avedeesin
compound 20 -------------m-mooama o oo
composi-ti-on -£or -electroni-c -compenrent Lkithography.
------------------- Exanpl e 18 100 Carbodii m de

conmpound 5 Qui nonedi azi de conmpound 20 ----- Resin 6
------- e e -
EXAMPLES ------------- Exanpi e 19 100 Tri azi net hi ol
compound 5 Qui nondi zi de conmpound 20 - - - ---
[0066) -~~~
10 7" THe present invention is illustrated concretely on the

223G o A e COMpOUR 20 - EXanp! & D1 300 BanbkaB 7"

Sl g Resin 5 Exanple 23 100 Tri azi nethio
Wel%hpound 5 Photoacid generator 3 ----- ------==2"----
-------------------------------------- Exanpl e 24

[00%0 3i snal ei i de conmpound 5 Photoacid generator 3
Conparative 100 Met hyl ated nel am ne 5 i nonedi azi de
conpoiAitP F BExetmpd & ICTerpounty Corpaitrt¢vel Exahpl e 2
100 Epoxy conpound 5 Qui nonedi azi de conmpound 20

(1) Novolac resins 1 to ©

15

Novolac resins (resin 1 to resin 6) were prepared in the
compounded ratios given in Table 1.

20 [0068]
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-------- Conpar ati ve 100 Benzoxazi ne conpound 5
Qui nonedi azi de conpound 20 Exanple 3 _ Resin 1

[Table L1 oo
B l;h-e;u;l """" oottt A-lc-:t- C T Molecular
| e s I T eh@@‘?rﬁérkﬁf?r\?e 100 weight
res Gl Dedi-dnide] cgnpeend D Ul nonedi azl de_conpound 20
. o .. Forma:dehyde 100% by weight 1600
1 EX{armp be wdignt [40% by-wedgned - - - =25 552 2R 2o A TR
Restm|- - m~Cresoil- - - p-Crescel- - 1 -Formaldehyde - c-Hydroxybenzaltdehyde 1800
2. _|£0% by weight|40% by weight| 80% by weight 20% by weight
ReSinf- - =Cresol- - | - p=Cres6l- = § = = = o = = = 0 & o & D e s o e e m e m e = - -
. . enzglde yde 1C0% by weight 14C0
3. |50% by welamnidA? AVivPactTl i azi nedi thi ol -~ 100 ‘onpound 5| Q
ResWon@d%rasﬁ‘de c@#ﬁ@ﬁﬂd 20 Ex&nbﬁidémﬂb%“alcmycle 180
4 |160% by weight|40% by weight|_ _ _ __ 1 100%_by weight
Resin| _m-Cresol _| _p-Crescol _ | 3enzaldenyde lo-Hydroxybenzaldehydel 5.,
5 60% by weight 405 by weight| 0% by weight 40% by weight
Rez:__rl - 2yrogaliel- 160%-by welght 4 - - - - - Acetone 160%- by— we;-gﬂt ----- 17006
oo, - . [ Fad 00 1.
"""" WIl}Jal altl vieo LA IIPI C U 1UUVU Dl Dllﬂ.l CI III UC

[O@®pound 5 Qui nonedi azi de conpound 20 Conparative 100
Met hyl at ed el am ne Qui no:, edi azrde conpound 20 e 7
CONPINE; r & ifrs giverr 1rX@aplle 1- re¥peBeSkB1Y represent, in

P

-------------- Exanpl e 8 E ox com ound 5 Qui nonedazi de
5 com gauch 20. Compared vey Compagad i dyf eﬁw,\ﬂ@@e&i H;

mel am ne 5 Qui nonedi az de corrpoun xarrp e 9

conmpoing, 5?3'}5@13 1 10z Epox O%Wgnyl

5 Qui nonedi azi de conpound 2 npar at’i ve et hyI at
”E' 3&%&% Exanp] eto“R? > 19“ ”O”Iﬁgtﬁzidem’o “”d R ny/le

Epo conpau i nonedj azi
12 npa:rglt \gg Ny al?egjl gﬁ?’ﬁéngg non%gl 5?fqggﬁenyl
corrpo fd 20 . Fxanl ¢ 13, c0mpound 1 Rs, RS = phenyl,

10 hydroxyphenyl; and
Resin 6: R1 to R3 = OH, R4, R5 = methyl.
[0070]
(2) Preparation of radiation-sensitive resin composition
Radiation—sensifive resin compositions were prepared in
15 compounded amounts {(parts) given in Table 2. The meanings of
the abbreviations given in the table are as follows.
Resins 1 to 6: The novolac resins prepared in (1)

described above (Resin 1 to Resin 6)
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-------- Exanple ai4 4 1 100 Epoxy conpound 5
Qui nonedi azi de conmpound 20 Exanpl Conparative 100
Met hyl at ed nel am ne ,i Qui nonedazi de conpound 20
Exanpl e-' 1 conmoounc Resin 6 Conparative 100 Epoxy
conpound 5 i nonedi azi de conmpound 20 Exanple 16 32
[ 00 72 2SR En & TP FHH ‘atd GIREEIRY th VierResi§fzoxazine
conpositions were prepared respectively by dissolving
theQﬁﬁﬁﬁﬂhﬁﬂﬁPQHﬁQﬂHQH%g given in Table 2 in
propyl ene gl ycol nononethyl ether acetate 5 so that
bl%%%& i 1P argTTenr o aA frd beeiode 30% by wei ght
followed by filtration wwth a MIlipore filter of 0. 5
m i Ifperzd neditarrelt eromd@0iB] 4,3), Farmeth onl of, 3 pattiernine
10 A solution of a radiation-sensitive resin
conpusintdlen micld aiowggburmi:each exanpl e or conparative
exanpl e was applied to a 5-inch silicon substrate
4 , Afi tchi eh espl Inieerh sareeb 1 dvedll enasi gk ebaked  at 100C for 90
seconds on a hot plate, so that a coat with a
thi eknessl afed .md Mmas dipmehd :Thee f1epLd ¢ dd gnenahi vas
exposed 15 to |light by using a stepper, NSR 1505g4C
promtd@ciurechhy M&erncaCarpoy ation (NA = 0.42, X = 436
nm and then was devel oped by a puddle nethod at 23C

for Q) :secontsuMd N AR AQURAUS yrleEthd t?¥E§ PbYMEed b
hydroxfécsl\e ( TMAH) solutfgh Ther%]p thg Q? P Y

Nippon Kayaku Co., Ltd.
Quinonediazide compound:
2,3,4,4" -tetrahydroxybenzophenone-1, 2-naphthoquinonediazide
—-5-sulfonic acid ester
Photoacid generator:
— (p-methoxystyryl)-4,6-bis(trichloromethyl)-s-triazine

[0071]
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was washed with running water and dried,

pattern was 20 forned on a wafer.

positive type

Mor eover,
radi ati on-sensitive conpositions

so that a
for the

(Exanmples 1 to 20 and Conparative Exanples 1 to 16),

the resulting pattern was
and the anount of
at was observed in a space part

in a 50-um 25

observed by a m croscope
I i ght exposure at

whi ch no resi dual
i ne

[T §]space pattern was defined as a sensitivity. On

the  SPapehgbndiad, for—the e dll VE Ly pE

r adi at |'ea=tsensi t |'Ve SPESIHT CBrbUsi ti ons CEREHF e$2DF!
Exarpe 24) | onl y| Wirtel Irenzaxhgne dospandc plabt [@dimhonddi fi0tie Waspound| 20
Exanpheckefkebyn bl-£%%5 Eenrbelinticeeympindn bel@aingeedisdige compound| 20
CEaRhbve-flescri ped-pYARUARTOAL cetcE hof - Be MgRf AR gonIInd. 20
xa'q.phg-.\_gﬂ . v L 100 B qma eimjae compornd, | 5 |Quing ne;_dlaZJ_ge cormpound| 20
_.anl.p‘fé’ =Ive) T Y_ iaﬁ'ng SN o'“uﬁ"&" 5T 5u1n8r\"ed,1<§4za e compound| 20
ExanpeelSUT ,rlent Pod béﬂbb@ﬂmﬂe é‘on{ngLHdd[t £ 00 SERE 111 ¥E cbﬂ%%'uhli 20
ExapOEP0S | t-F 8> 0Bt Bi-nefinbih;: 68 ChneXaNE 8 ool kR PAt At nd| 30
Examgodadpl ¢ was apil | eégseieirgiebedmpetnds| b emowbsztiﬁatcempound 20
Exalmi? T,Qa— spi nneﬂ-g‘% &egb}%ﬁhkﬂd%,§oﬁ?%%k ed jPoingtedigmice fegproopd; 20
Example 1 Ao Py Gprbpdiinide compound | uip.oquqiia_.,zidc compound| 20
Exan‘%:fé’ iy ot a Iy Frigzinktnigl co‘_p,gpurn’gdl_céa uinonediazide compound| 20
Examphlé ‘-1'2”355 of I"154 BiéﬁﬂaY\@mldeUbdﬁEb‘unq e LESHL T s Q@ 5una] 20
ExanfpdS 130gVel opedody =mopidohe JREnad |ab 23 aohdh a Hde compound| 20
Exar@@@ gAds$ e\é\,h{ |g asp B&DO_W:L%‘@GE@_Q_U@“ e b r lamebmgl @a1e roound | 20
Exampyelridx] de ( TMAM) | EGaRiiteEnRcl wirdeond | BePnigosadhpaids esdrgognd| 20
Exanplepd Lo ooc it 40C ﬂ-ﬁmml%lﬂbdepaompovg § 5|OWRePREd2 3428 fpompound| 20
Exampld 7 [7F 106, (BénZoxazine ,gompo | S lQuinonediazide compound| 20
Exadgd0NEMY Wt ef ot tedodantht ey o B L QYR 8o oana] 20
Exanpd8 ol DTS 60 ° b ©8210eWHifl Bobol b ElohBbn BV (UatbRfbund] 20
Exarfje09 28] | (5) Qutogasifmeasivlenediol@r| Eheuiasiisaae itbn@iind| 20
Exampye 2dag, thelt eeatrreinparrars ed s 2cbeam &G aror 3
Exampdm @2 hderm a__a%@g - S@rbgfiipateutarpayndll O khorgaciPagensiafner 3
Example. 29, (t her hTriazinethiol compound | 2 éh,ot%%lsl generatdr 3
Exampre 24 ' "TO0 Y BPsmaleimide ‘c’é"m?:\o’ﬁrfduogq do=dacid generator 3
Compal LGk PHET T Methylated melami . .
Exa;nple 1 100 ¥ caon?pcos\:]ed amine 5 |Quinonediazide compound| 20
c -
Ezzri;i:t;ve 100 Epoxy compound 5 |Quinoneciazide compound| 20
gzgmgiztgve fesin 1 100 Benzoxazine compound 5 |Quinoriediazide compound| 2C
g:r;i;iztzve 100 | Carbodiimide compound 5 |Quinonediazide compound| 20
Comparati Tri inedithi
E::;:lz 5ve 130 rlaczoﬁpeoquln;lOl 5 |Quinonediazide compound| 20
gi?ﬁ:iztgve 100 | Bismaleimide compound 5 |Quinonediazide compound| 20
Comparative Methylated melamine = A g s s
Example 7 ceein o 100 compound > |Quinonediazide compound| 20
giiﬁ;izt;ve 100 Epoxy compound 5 |Quinonediazide compound| 20
C ti hylat lami .
;igﬁ;iz 9ve resin 3 100 Metay caomepdcifed rine 5 |Quinonediazide compound| 20
gigﬁ?iitige 100 Epoxy compound 5 |Quinonediazide compound| 20
C v 3 ! i
Ei’;;zf:tie _. 100 \“ethylcaotmepco‘;edlamlne 5 |Quinonediazide compound| 20
Comparative Resin 4
Exainple 12 100 Epoxy compound 5 |Quinonediazide compound| 20
Comparative Methylated melamine . C s o
Example 13 o 100 compound 5 |Quinonediazide compound] 2C
Comparative Resin >
Exafnple 12 100 Epoxy compound 5 JQuinonediazide compound] 20
Comparative Methylated melamine N el m o e .
Zxample 15 fecin @ 100 compound 5 |Quinonediazide compound| 20
E:I;ﬁ;i:t:ige 100 Epoxy compound 5 |Quironediazide compound] 20
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"WA1000SW ( manuf actured by ESCO, Ltd.)", and then the
peak intensities of out gas of water (mass nunber 18)
and carbon dioxide (mass nunber 44) at 300C were
measured. The results 25 are shown in Figs. 1 to 3 and
Table 3. 34 [0076] |[Table 3] Sensitivity Peak
intensity at 300C mJ/cn2 Water Carbon di oxi de (nass
Q%gber 18) (mass nunber 44) Exanple 1 70 3.98E-10

[00749oE-10 “Exanple 2 18C .,.79E-10 4.52E-11 -- -- -
------ - Exanple 3 50 2 ¢ .15E-10 3.31E-11 ------
---Salutions of radiation-sensitimgrphen4£09pos isgRmgwere
4.81E-11 Exanple 5 80 7.84E-11 9.87E-12

prepared respectively by dissolving fhe-compounded materials

given -in Tabdle- 2-in -propylene glyceol- monomethyl ether acetate
-------------------------------- Exanpl e 6 200

so GHEBE-tHe @l Idbncentration might become 30% by weight,

- - -3y ESrmafion of Xl & £,100 1.74E-11 5. 12E-12
Exanple 9 <20 2.89E-10 1.67E-11

_________________________________________

a Sl'i%Sc _%ngég'%%u]blstfa_fe_ Ev_ii:_h_é_s:ﬁi_nner and then was prebaked

at _1QQ°C. for_ 90_seconds_on.a _hot _.plate, so that a coat with a

--------------------------------- Exanple 11 <20
thiiclgiesg @9l gBEIM was formed. The resulting coat was exposed

to light by using a stepper, NSR 1505g4C manufactured by Nikon
Corporation (NA = 0.42, A = 436 nm) and then was developed by
a puddle method at 23°C for 60 seconds with an aqueous
tetramethylammonium hydroxide (TMAH) solution. Then, the coat
was washed with running water and dried, so that a pattern was
formed on a wafer. Moreover, for the positive type

radiation-sensitive compositions (Examples 1 to 20 and

Comparative Examples 1 to 16), the resulting pattern was

observed by a microscope and the amount of light exposure at

which no residual coat was observed in a space part in a 50-um

line and a space pattern was defined as a sensitivity. On the
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--------- Exanpl e 12 <20 1.32E-10 4. 11E-12 Exanple 13
60 9.74E-11 1.18E-11

T T Exanpl e 14 180 .
compogigippsg (Framples 21 to 24), only whether there is a

the above-described evaluation -Gould Exanpie dér d@rmed.
4. 87E-11 9. 83E-12

- - - -(4)- -‘Prepaeration of -substrate -for out gas measurement
---------------------------------- Exanpl e 16 80 -
3. 48E-sbll A i9BECK2 2 Peaipl e dn/- s sk 38k 1 2 Rddborddosition

a 5=inch-siIfcon substrate with d spinnerEXAAR R ®at40rebaked
1.27E-10 1. 98E-1 |

wt% agqueous tetramethylammonium hngo%&%‘@%%) 6%)olution

.. 8. 73E-11 4. 98E: 12 ampl.e 21 positive 8. 67E-11
wi .O_I_LBtEpf]].‘ng subjected to light exXposure. Then, the coat was

---------------------------------------- Exampl e 22
23@6sifoirveé06M4BELES Q08 Eel2 a sample for evaluation.

from $0°C -t 300°C under a-degree of vacaufd TRl 8 24077 pa using
positive 2.89E-11 5. 74E-12 Conparative Exanple 1 90
TD&D@&t@@ﬁﬂﬂS%&%rption spectroscopy-mass spectrometer)

“WATO00SW ™ (manufactured "By "ESCO, Ltd.)”, and then the peak

L e e e e e e e e e mm mim mm mm m e, m . — . m - - a 'Ve
intensities ol Oo%t. 4%aE°i 1OC,f 1vtza_;|_t4@EE08nass r%h%’@f ié) and carbon



Conparative Exanple 4 300 8.01E-10 9. 67E-10

(00761 _ o __.
[Table 3) ... Conpar ati ve Exanpl e
6 1003 43?1'0'_7'._5;5'5- iG’ Wllb)dlkd]}nlt(\alncsj_%})/\aaltlp:aooo T
6. 08E-1G 9. 98E 1@55;;:11:} Waterxr Carpbon dioxide
_______________________ (mass number 18)|(mass number 44)
T Example 1 | 70 3.98E-10 7.90E-10
- NN WL N 5 RPN WY =T N
NSO SON M RIS R E??“?'ifg do
8100 35, 94E-1p—9-80 CrERr R KA
I ERhmptd 590 O Y g0 7.84E-11 9.87E-12
" Example 6 200 6.43E-11 7.61E-12 i
"7 Example 7 70 3.01E-17 5.02E-12
Conpatatiove Exprphe, 101206 7oE 101 16E 697
SIS T A W 2
L,Utl}t.ém_olal. !LOVC AT C]OJ'J' = \i g.:egELl B ULT.le—ll
" Example 11 <20 1.81E-10 9.88E-12
Example 12 <20 1.32E-10 4,.11E-12
Example 13 60 9.74E~11 A 1 18E-11
----- LONPat-at v-e
EXAITDE 612 70-B- 126 10-31-01E- 10  Jcompar-ab iye - Exanpl e
13040 F bE-10] 3. 548 10 | L0l ~aE
Example To B0 3.48E-11 4.58E-12
Example 17 30 1.39E-10 2.24E-11
Examp.e 38 140 1.27E-10 1.98E-11
" Example 1§ <20 7.64E lbonpara B Eya ol e
+4_B0°5 4E-101-2-98E 10 Cofpatati-ve Bxaigte 15420
S };‘5 XalLp e nnrl 1 gositive gl E&E-11 2. 1BE-11
" Ex amof'e 22" e J"1'5051t:.ve 6.43E-11 9.87E-12
Example 23 positive 3.28E-11 8.76E-12
Example 24 positive 2.89E-11 5.74E-12
Comparative Example 1 %0 0 9.20E-10 (‘nrrn:-ﬂ' QPE0A FYarrpI e
Comppres g Pt 8] 2. 788 10 RS, CLAEMS. 1| AL 145-05
Compgrr@t'\fel Eﬁ‘?mgléng_ | £ _é_ﬂf__ecl cdntEsition r‘n?’n%?@ <P ng (A a
Comparas e ERmRl SR 19,\,4__,1%?___.{@9@3“ nYEuH ts |rept:&deated oy 5
P SIS ey SgPden. B8l ow, | (BY - Sf-1%ast ong 5811
Compyrgt m i ve % onpbund: L8 ¥cted frbattRe grloup
”ome?aﬁ‘?él“‘ée[ F’ﬁﬂmrff 7 1@_[129_6)9&_2_;__ ne ﬁn%nlrphde car: I%Pﬁ‘hlpm e
Com Mole § bai ndtthi ol | compiinlls, | and® BP%AS eilni de
co“P%%ﬁnEP?mm{e(‘? a.radiation- QP]‘?@I 19 \/p r‘nrﬁwﬁpﬁn@lo nd
Comr ati egﬁﬁﬁpﬂﬁflo 120 6.75E-10 1.168-00
Comparative Example 11 <20 6.32E-10 4.02E-10
Comparative Example 12 76 8.12E-10 3.012-10
Comparative Exampie 13 40 7.58E-10 3.54E-10
Comparative Example 14 80 6.42E-10 2.98E-10
Comparative Example 15 <20 7.21E-10 3.00E-10
Comparative Example 16 50 6.31E-10 2.78E-1C
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OH R R4 (1) 10R RBR5in formula (1) , RL to R3
each independently represent a hydrogen atom a
hydr oxyl group, an al koxyl group having 1 to 2 carbon
atons, or an al kyl group having 1 to 10 carbon atonms,
R4 to R5 each independently represent a hydrogen
atom an al kyl group 15 having 1 to 5 carbon atons, or
a phenyl group that may have a hal ogen atom a
hydroxyl group or an al k§F2g4MSup having 1 to 5 carbon
atons as a substituent, wherein anong all of the
repeating units represented by formula (I) in the
resin, the plurality of R's, the plurality of RZs,
t he lpl uParpeyasforssengdtine pkaial FoyrosiRien aemptheing
plurality of R5s individually my be the sane or
(Aldief frerenitac preovidethtive zewpegt ohy ofitherepepsatied by
units, at least part of R4s and R5s is a methyl group,
forg@ila pHenylivgmobgloor, dBhydroxgphéenyhegrivepmaRlyTheactive
radi ati on-sensitive resin conposition according to
compaind lse wheresi ntram thee noveb@accoresi st {) dhebenzoxazine
proportion of 5 the repeating units in which R4
comgrudirats Racd oad et iyd @miund8, phenytigs sl ofopounds,
hydr oxyphenyl group is 20 to 100% 3. The
and BkAkl eAms 6Bt dthy@uK @S] NCGONRRSIi AR NAEERditNGe ¢O&npound,
claim1 or 2, wherein anong all of the repeating units
an®f(p)11Q; the nayol ac resin (A) at |east part of R4s and
R5s is a phenyl group. 4. The radiation-sensitive
resin ﬁonposition according to any one of clains 1 to

3, wherein the thermally-reactive 15 conpound (B) is
t#li 4zi nerhiol conpound or a bi snal ei ni de
N
L ‘j;(QXJ I J (1)
RS

R2 R3

in formula (I), thx>R3eachindependentlyrepresenteihydrogen
atom, a hydroxyl group, an alkoxyl group having 1 to 2 carbon
atoms, or an alkyl group having 1 to 10 carbon atoms, R4 to R5
each independently represent a hydrogen atom, an alkyl group
having 1 to 5 carbon atoms, or a phenyl group that may have a
halogen atom, a hydroxyl group or an alkyl group having 1 to
5 carbon atoms as a substituent, wherein among all of the

repeating units represented by formula (I) in the resin, the
plgrality of Rls, the plurality of R2s, the plurality of R3s,
the plurality of R4s, and the plurality of R5s individually may
be the same or different, provided that among all of the

repeating units, at least part of R4s and R5s is a methyl group,
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conpound. 5. The radi ation-sensitive resin conmposition
according to any one of clains 1 to 4, wherein the
conposition is to be 20 used for positive type
radi ati on |ithography. 6. The radiation-sensitive
resin conposition according to any one of clainms 1 to
5, wherein the radiation-sensitive conpound (O is a
napht hoqui nonedi azi de, sul fonic acid ester. 25 37 7.
a p?ﬁ%yﬂa&ﬁé?ﬁbnﬁgéﬁbmMQﬁ9ﬁy T ¥orfiddiRi on accor di ng
to claim5 or 6, wherein the conposition is to be used
for formng an insulating filmin an organic
el ectrol um nescent element. 5 8. The o _
r adi‘at i 6hesErdiat van Tei sl tbnpasitiironoreedt Hifg agerrding
any one of clainms 1 to 4, wherein the conposition is
to réaba lusdefoin negabieveovgpecraeat i @1 Ehehpgeaphyion of
9. The radiation-sensitive resin conposition according
thelGepeadanycomaidafs ¢hawidch Rd 8ndfort Rerisoampnesing ¢Eup,
a surfactant and/or (F) a colorant. 10. A radiation
a dhearhogreaphipc st ucthyorddypteghl tdmeoup is 20 to 100%.
radi ati on-sensitive resin conposition according to any
one of 15 clainms 1 to 9 is used. 11. An organic
el ectrol um nescent el enment conprising a radiation
|'i t lagr aphi €2 &1 £ CE AW Lo i WV EN- 18 composition according
radi ati on-sensitive resin conmposition according to any

to MN&ief 1 29 ¢l aiRBrlit0aBohs H3edor38ne repeating units of
the novolac resin (A) at least part of R4s and R5s is a phenyl

group.

4. The radiation-sensitive resin composition according
to any one of claims 1 to 3, wherein the thermally-reactive
compound (B) is a triazinethiol compound or a bismaleimide

compound.

5. The radiation-sensitive resin composition according
to any one of claims 1 to 4, wherein the composition is to be

used for positive type radiation lithography.
6. The radiation-sensitive resin composition according

to any one of claims 1 to 5, wherein the radiation-sensitive

compound (C) is a naphthoquinonediazide sulfonic acid ester.
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7. The radiation-sensitive resin composition according
toclaim 5 or 6, wherein the composition is to be used for forming

an insulating film in an organic electroluminescent element.

8. The radiation-sensitive resin composition according
to any one of claims 1 to 4, wherein the composition is to be

used for negative type radiation lithography.

9. The radiation-sensitive resin composition according
to any one of claims 1 to 8, further comprising (E) a surfactant

and/or (F) a colorant.

10. A radiation lithographic structure in which the
radiation-sensitive resin composition according to any one of

claims 1 to 9 1s used.

11. An organic electroluminescent element comprising a
radiation lithographic structure in which the
radiation-sensitive resin composition according to any one of

claims 1 to 9 is used.
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