1 DESCRI PTI ON PCsI Tl VE PHOTOSENSI Tl VE RESI N
COVPOSI TI ON TECHNI CAL FI ELD The present invention
relates to a positive photosensitive resin
conmposition which can be used for forming the relief
pattern of a heat-resistant reesin 5 material used for
the insulating material of electronic parts and
di splay el ements, as welDEsgRIHTEQassi vation film
buffer coating and interlayer insulation film of
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It is wdely known that polyimde resin, which
conbi nes excel |l ent heat resistance, electrical
properties and mechani cal properties, is suitable for
applications as the surface protection filmor an
&E hs%ﬁﬁ&l sulatlon filmof a sem conductor device.
& rédith used in such applications is
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However, when using the above-describ
parts and display elements, as well as the passivation

film, buffer coating and interlayer insulation film of

semiconductor devices and the like.

BACKGROUND ART

It is widely known that polyimide resin,
which combines excellent heat resistance, electrical
properties and mechanical properties, is suitable for
applications as the surface protection film or an
interlayer insulation film of a semiconductor device.
Polyimide resin used in such applications is usually
provided in the form of a photosensitive polyimide
precursor composition, which is coated.on a substrate
such as a silicon wafer. By successively subjecting to
patterning-exposure with active rays, developing and
thermal imidization treatment, a heat-resistant resin
coating having a fine relief pattern can be easily
formed on the substrate.

However, when using the above~-described



phot osensi tive polyim de precursor conposition, during

t he devel opi ng step, a | arge anobunt of organic sol vent
has to be used for the devel opi ng solution. Fromthe
perspectives of cost and safety as well as the recent

5 increasing interest in envigronnental problens,

nmeasures for providing a non-organic solvent are
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photoresists, recently various heat-resistant
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phot osensi tive PBO precursor conpositions are draw ng
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phot osensitive polyimde precursor conpositions. In 25

addhtsen, phbepeehai e iges aebdan compy sitdposalcomo sed of a
heat -resi stant photosensitive resin conposition
capablybengbxbebdg dbeekdpedtey aedielrued aguesus'PBO")
alggggﬂisor, which is a polyhydroxyamide that is soluble
in dilute aqueous alkaline solution, and a photoactive
component (PAC), such as a photosensitive
diazonaphthoguinone compound (hereinafter referred to
as "NQD") have recently been drawing attention.
Photosensitive PBO precursor compositions easily form a
relief pattern and have good storage stability.
Further, since the same thermosetting coating
properties as those for a polyimide can be obtained,
photosensitive PBO precursor compositions are drawing
attention as a promising substitute material for
photosensitive polyimide precursor compositions. In
addition, there have also been many proposals as a
heat-resistant photosensitive resin composition capable

of being developed by a dilute agueous alkaline

solution, such as the combination of a polymer having a
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solution, such as the conbination of a polyner having
a 3 phenolic hydroxyl group introduced on its main
chain and a PAC, the conbination of a polyner having
a phenolic hydroxyl group introduced on a side chain
and a PAC, and the conbination of a polyi m de-PBO
precursor 5 polyner having polyimde precursor units
ang®heBOl igr dyirRy luinairal itrdrraduecddh arhel tsk edastrorchpin
using a trinellitic acid and a PAC. Polyners used in
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resin conpositions are all 10 polyimde or PBO
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However, as for MRAME or ot her semni conduct or

devi ces whi cipclgnR dseeRld Vi rARPRA R b vd -4 HUTE RS Yot -
20 heat treatnment at such a high tenperature cannot be

comdedednt! pholte sabhede-i6es adsied deplodintdain®enird 211
conducted at a | ow tenperature, the cycl odehydration
repofivamite blre FBOl pirmicther soir st.he TRBObte iimsufdimdentelief
whereby the obtained cured relief pattern usually has
25pattiasadvimdchanisc ghepregdnt iaesl mEoheefioed 1l yweseelient,

after the relief pattern has been formed from exposing
and developing, such precursors must be subjected to a
heat treatment to carry out a cyclodehydration reaction
for subsequent conversion to the heat-resistant resin
pelyimide or PBO. At this stage, the required
temperature is generally high, exceeding 300°C.
However, as for MRAMs or other semiconductor
devices which have recently appeared, in some cases a
heat treatment at such a high temperature cannot be
conducted. If the above-described heat treatment is
conducted at a low temperature, the cyclodehydration
reaction to the polyimide or the PBO is insufficient,
whereby the obtained cured relief pattern usually has
reduced mechanical properties. Therefore, when the
heat treatment is conducted at a low temperature,
depending on the application cracks may appear in the

coating or peeling can occur, giving rise to the



heat treatnment is conducted at a | ow tenperature,
dependi ng on the application cracks may appear in the
coating or peeling can occur, giving rise to the 4
problemthat reliability cannot be obtai ned.

Therefore, there is a strong4need for a heat-

resi stant photosensitive resin conposition in which

t herobderwerthiatn red iabtiddttyr esirgtcantba editeigpedd/i ni de or

to 5 PBO sufficiently progresses by heat treatnent at

a low tenpefhemedoste,300Crsy less stamnd magd dipx e heat-
mechani cal properties can be sufficiently expressed.
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whi ch introduces an ethynyl group, which is a heat 10
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possi bl e by using a conposition which is a
phehegeastkisvanr e%hgnwm&%iutﬁ,omhtimlt idoes it 20

require a cycl odehydration reaction via a heat
10t r eabsedtinkinghgasubn dnzat the endoxdza iPAA ipgcursor
soluble in an organi c solvent and can be devel oped by
anpagymeushakbkbkene psopotsicdn. Koewrvegxanditds hefatsuch a
treatment at a temperature even lower than 250°C, for
instance, the cyclodehydration reacticon to the oxazole
may itself not go to completion.

15 Accordingly, the present inventors considered
that a heat treatment at a temperature that is just low
enough t¢ remove residual solvent from the relief
pattern would be possible by using a composition which
is a photosensitive resin composition that does not

20 require a cyclodehydration reaction via a heat
treatment, such as imidization or oxazolization, is
soluble in an organic solvent and can be developed by
an agqueous alkaline solution. Known examples of such a
composition include compositions composed of a

25 polyimide having a phenolic hydroxyl group and a PAC
(e.g. Patent Documents 1 to 4), and compositions

composed of a copolymer of an imide having a phenolic

hydroxyl group and a benzoxazole having a carboxylic
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conposition include conpositions conposed of a 25
pol yi m de having a phenolic hydroxyl group and a PAC

(e.g. Patent Docunments 1 to 4), and conpositions

conposed of a copolynmer of an imde having a phenolic

hydr oxyl group and a benzoxazpl e having a carboxylic 5
acid group, and a PAC (e.g. Patent Docunents 5 and 6).
Patedtl Dooumentant deswd bes g CatEosd tDorumadnprd samg 6) .
a polyimde formed by pol ycondensation of an aromatic

t et r acar boxy Piat eadi docomgorierit derdt rHipesr gnatdmposition

di am ne conponent having at | east one hydroxy
supsmprrdeAng an@od yRnddeHdwawmad mhedacondensation of an
photosensitive efficiency is insufficient against the

i - PrAB3 tdSed oty acRe beaprliicadcdd siaapasteny: and an aromatic
segtcbnductor devi ce. 10 Patent Docunent 2 descri bes
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a jethaearboxylic acid conponent and a di am ne
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sul fonic group; and a PAC. Although this conposition

hasompriigpngved oppodgintidenspapesey] off tnkts formed by

copol yi m de
dehydration condensation of a tetracarboxylic acid
component and a diamine component having at least one
group selected from the group consisting of a phenolic
hydroxyl group, a carboxyl group, a thiophenol group
and a sulfonic group and units formed by dehydration
condensation of a tetracarboxylic acid component and a
diamine component which does not have a phenolic
hydroxyl group, a carboxyl group, a thiophenol group or
a sulfonic group; and a PAC. Although this composition
has an improved optical transparency of the copolyimide
as a result of using a specific compound for the
tetracarboxylic acid component when the diamine
component has a phenolic hydroxyl group or a thiophenol
group, the PAC photosensitive efficiency is
insufficient.

Patent Document 3 describes a composition

composed of a solvent-soluble polyimide having a
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as a result of using a specific conpound for the
tetracarboxylic acid conponent when the di am ne
conmponent has a phenolic hydroxyl group or a
t hi ophenol 25 group, the PAC photosensitive efficiency
is insufficient. Patent Docunment 3 describes a

a
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ving “a I"c hydroxXyl group, a polyamc acid

avi a sidicone bhond i he I :
bomgdl\éi %ea “ES;CI?) elyca < a%rllcg %?%(?th ]%gs&g&isri? i% %f%%)@gci %é(ld
iy ST i SO oot 1R et OUGE AERRSL e on nas

descri bed conbi nation of a sol vent-sol ubl e polyimde
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phot osensitive efficiency is insufficient. In
witladdig idrgct Heed Ccdieimat 1 @x pahsi osoboertf + edbublof pehpimide
obtai ned cured coating is high due to the inclusion

haviolg & psHetadl o agfd- SO anenip hdeddgibead sahd caneA®pnd
in the.nolecule. Pat ent Document 4 describes a

photCUIRAsi {40 LOMOsat.y of s 3 POhFEddent Or Al d¥dition, the
pol ycondensation of a cyclic 15 tetracarboxylic acid

theﬁ%\gpgy ? nﬁ]cgn ac%]ffi&t%ﬁ@r@)f]et k%?tgﬁg@@n&g}e{fﬁ(\é%gging is

oXy Subs uen and a wever,

. _.speci fic exanpl whi ch obt ai ned gpod_properties were .
high (G4 diP 1 AL HRT Y B0 o GPThDrac by comporenthdving
hexaf | uoro-2, 2- bi s(3-am no-4-hydroxyphenyl ) propane as

a siher | hendi B ke P20 onponent ~ and

3,31, 4,4' -di phenyl sul fone tetracarboxylic dianhydride
as t he Radnt Detumert bbxJeser Heed zoppopepition composed

of a polyimide formed by polycondensation of a cyclic
tetracarboxylic acid component and a cyclic diamine acid
component having two hydroxy substituents, and a PAC.
However, the specific examples which obtained good properties
were limited to cases usging 50 mol% or more of hexafluoro-2,2-
bis (3-amino-4-hydroxyphenyl)propane as the cyclic diamine acid
component and 3,3',4,4'-diphenylsulfone tetracarboxylic
dianhydride as the cyclic tetracarboxylic acid component.
Cases of using other tetracarboxylic acid components and
diamine.components are only described in the comparative
examples.

In Patent Document 5, examples are described in which a
composition composed of a solvent-soluble polycondensate and a

PAC is irradiated with light rays




Cases of using other tetracarboxylic acid conponents
and di am ne conponents are only described in the
conparative exanples. 25 In Patent Docunent 5,
exanpl es are described in which a conposition
conposed of a sol vent-sol ubl & pol ycondensate and a _
PACis irradiated with Iight rays 7 on copper foil to
cupe thepeat tferird, twhicalrd S Hehgrattdenrel apeicciwi 1 tehéaD%
aqueous sol ution of am noethanol. However, the
pheeysdapied wd téf fa dlénagusousuciolwonmposif iagniricethanol.,
insufficient. 5 In Patent Docunment 6, exanples are
deSerened , ithewmhett osasspdsia iedhf icumsae ®ofsuch

sol vent - sol ubl e pol ycondensate and a PAC is coated on
a SPMPeSH th@rert s dndutfisdieitted with ight rays to
cure the pattern, . which is then devel oped mﬁth6§%5@@

aqueous sol utiPok a0 HOSHMET 1Ryl SHagH RF§r &3 bed
S ifl ly, | Ex | 2-2 to, 2-8, it
ohatio bR B £ PReet RS SOTHAR (o SE R b e
gpgbﬁggﬁngengg %C%%%e%$%&?:qg L SRILER ROXYIIGon wafer
i anhydri'de and an afomati ¢ di-am ne havi‘ng an am no
. G115 i
oo TSR biEn LABEY Welle FRRER Feftorn,

ot Bk cht Re €ARPOSkledBRAY WG a FAl I3Qu@fous solution of
tetracarboxylic dianhydride to aromatic di am ne of

101: teapedmatWeilghinoRd emags drelxaeiel.ar speicgti cefl 1y33,1600
to 55,200. However, upon further investigation 20
caEramglest 2bY the 2pBeseanpoisitdmteo pho tiolies sdaives irteisdm
composition is described which contains a
polycondensate of a tetracarboxylic dianhydride and an
aromatic diamine having an amino group and a phenolic
15 hydroxyl group which are located at ortho positions
with respect to each other, the composition having a
ratio of tetracarboxylic dianhydride to aromatic
diamine of 1:1 and a weight average molecular weight of
33,000 to 55,200. However, upon further investigation
20 carried out by the present inventors, this composition
had insufficient solubility in agqueous alkaline
solution and the obtained pattern had a low resolution.
In addition, the photosensitive efficiency of such
composition which is combined with a PAC as described
25 in the examples is insufficient.
Further, in the exposure step during

fabrication of a semiconductor device, a reduced

projection exposure apparatus known as a "stepper" is
P
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had insufficient solubility in aqueous al kaline

sol ution and the obtained pattern had a | ow

resolution. 1In addition, the photosensitive

ef ficiency of such conposition which is conbined with

a PAC as described 25 in the gexanples is insufficient.
Further, in the exposure step during fabrication of a
semadoriductsed .deviltcies steapgiiceids frwgectaxperexpos uigchine,
apparatus known as a "stepper” is 8 mainly used. This

st epylerthius 4 fvdihe e@hwdresians inuichs e s iranmbnpesi i fon eas a
photosensitive resin conposition has a |ow
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relief pattern |engthens, so that the nunber of 5
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I nvention. [Patent Docunment 1] JP-A-64-60630 [ Patent

Document 2] &R=Ar3140946% rhrdnftalydundyrentt3li2 are
JP- A-11- 84653 [ Patent Docunent 4] JP- A-2001- 249454
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Docunent 6] W0O2003/ 060010 Panphl et
with a suitable PAC, and are cited in the below-

described Best Mode for Carrying Out the Invention.
[Patent Document 1] JP-A-64-60630

[Patent Document 2] JP-A-3-209478

[Patent Document 3] JP-A-11-84653

[Patenﬁ Document 4] JP-A-2001-249454
[Patent Document 5] W02001/034679 Pamphlet
[Patent Document 6] W02003/060010 Pamphlet
{Patent Document 7] JP-A-2001-109149
[Patent Document 8] JP-A-2001-92138
[Patent Document 9] JP-A-2004-347902
[Patent Document 10] JP-A-2003-131368
[Patent Document 11] JP-A-2004-109849

[Patent Document 12] JP-A-2001-356475

DISCLOSURE OF THE INVENTION
It is an object of the present invention to

provide a photosensitive resin composition which can
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[ Pat ent Docunent 7] JP-A-2001-109149 20 [ Patent
Docunment 8] JP-A-2001-92138 |[Patent Docunent 9]

JP- A- 2004- 347902 [ Patent Docunent 10]

JP- A-2003- 131368 [Patent Docunent 11]

JP- A-2004- 109849 [ Patent Docunent 12]

JP- A-2001- 356475 25 DI SCLOSURE OF THE I NVENTION It is
anobltjad et ao0thitghe sarasieritviitverdosn el idgf @attdeen, and
phot osensitive resin conposition which can 9 obtain a
hi ghisénsiani wikthaingeodursld aefelpaf grattermd bwha chowan
obtain a cured relief pattern by a | ow tenperature
hefempegatmmet heat itsestawerdn objtects oflsa an priebesit of
invention to provide a nmethod for formng a 5 cured
r eltN&f PEFEBEEtn 16 em s thoa i AL de |eoxmettgr@ﬁbeﬁcatt urerming a
heat treatnent using such conpogsition, and

a
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pokgggggﬁnsate having a structure fornmed from
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| ocated at ortho positions
molecular weight can be lowered by shortening the

reaction time when obtaining a solvent-socluble
polycondensate having a structure formed from
dehydration condensation of one or more tetracarboxylic
dianhydrides and one or more aromatic diamines having
at least two pairs of an amino group and a phenolic
hydroxyl group which are located at ortho positions
with respect to each other, with a 1:1 ratio between
the tetracarboxylic dianhydride and the aromatic
diamine, the storage stability of the polymer is
insufficient. However, the present inventors
discovered that storage stability and polymer
solubility could be improved by varying the ratio
between the.tetracarboxylic dianhydride and the
aromatic diamine to lower the molecular weight, whereby
a high-resolution, good relief pattern could be
obtained. As a result, the present inventors

discovered that the above-described properties could be
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with respect to each other, with a 1:1 ratio between
the tetracarboxylic di anhydride and the aromatic 20

di ami ne, the storage stability of the polyner is

i nsufficient. However, the present inventors

di scovered that storage stabihity and pol yner

solubility could be inproved by varying the ratio
betsssers flikeed ,t attreandyib a1 it anhyichié deredsht hen@éntion.
aromatic diamne to | ower the nol ecul ar wei ght,

wher eby a hiSpedaidsigtaitlan,crppabpett eff patd epresent d
be obtained. As a result, the present inventors
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be 10 satisfied, thereby arriving at the present
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i nvention is a photosensitive resin conposition
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structure fornmed from dehydrati on condensati on of, as
15 tbheatcht vatarhoxpleire it amky ddldeoraierlseast @e has a
Sehiigi% average molecular weight of 3,000 to 70,000.

The polycondensate (A) preferably has a
structure formed from dehydration condensation of, as
the tetracarboxylic dianhydride, at least one selected
from the group consisting of bicyclo(2,2,2)-oct-7-ene-
2,3,5,6-tetracarboxylic dianhydride, 2,2-bis(3,4-
dicarboxyphenyl)hexafluoropropane dianhydride and
bis(3,4-dicarboxyphenyl) ether dianhydride and, as the
aromatic diamine, at least one selected from the group
consisting of bis(3-amino-4-hydroxyphenyl)sulfone, 2,2-
bis(3-amino-4-hydroxyphenyl)hexafluoropropane and 3,3'-
dihydroxy-4, 4'-diaminobiphenyl.

Among these, the polycondensate (A)
preferably has a structure formed from dehydration
condensation of a tetracarboxylic dianhydride
comprising bicyclo(2,2,2)-oct-7-ene-2,3,5, 6-

tetracarboxylic dianhydride and an aromatic diamine



fromthe group consisting of bicyclo(2,2,2)-oct-7-ene-
2,3,5,6-tetracarboxylic dianhydride, 2,2-bis(3,4-

di car boxyphenyl ) hexaf | uor opropane di anhydri de and

bi s( 3, 4-di car boxyphenyl ) ether dianhydride and, as the
20 aromatic diamne, at |easfjone selected fromthe
group consisting of

bi sbApaishagdbhydBexyheryl-hsuddosyehety2-) sul fone.
bi s(3- am no- 4- hydr oxyphenyl ) hexaf | uor opr opane and

3, 3' - di hydr Bxgnd pddndi daimesehi psepeydialAwpraitvesesd tie

pol ycondensate (A) 25 preferably has a structure
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tetracarboxylic dianhydride conprising )
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di anhydri de and an aromatic di am ne 11 conprj sing
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especiallly preferred is. where the pol ycondensate (A
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am no- 4- hydi oxyphenyl ysul fone is in a range of 20 to

1060md03mBk %0l ahk ¥h& maAVeFakar mdnoMeeIeENd &GOSt
preferred is where during charging of the raw materia

t hprbfstdedniBowhAelyddarypge rplakginiord ithe raaw tatgerial
of 20 to 40 nol % of all the raw material nonomers, a
the bis(3-amino-4-hydroxyphenyl)sulfone is in a range
of 20 to 40 mol% of all the raw material monomers, a
ratio between the total number of moles of the

15 tetracarboxylic dianhydride and the total number of
moles of the diamine is in a range of 1:0.75 to 0.87 or
0.75 to 0.87:1, and the polycondensate has a weight
average molecular weight in the range of 5,000 to
17,000.

20 Further, the photosensitive resin composition
is preferably such that the photosensitive
diazonaphthoguinone compound (B) is at least one
compound selected from the gfoup consisting of a 1,2-
naphthoquinonediazide-4-sulfonate of a polyhydroxy

25 compound represented by one of the following general
formulae (1) to (6) and a 1,2-naphthoquinonediazide-5-

- sulfonate of the polyhydroxy compound represented by

one of the following general formulae (1) to (6),



rati o between the total nunber of noles of the 15

tetracarboxylic dianhydride and the total nunber of

noles of the diamne is in a range of 1:0.75 to 0.87

or 0.751to 0.87:1, and the pol ycondensate has a

wei ght average nol ecul ar wejght in the range of 5,000

to 17,000. 20 Further, the photosensitive resin

conposition is preferably such that the

phot osensitive di azonapht hoqui none conpound (B) is at

| east _one conpound sel e ted fromthe group cons(ihbng
) n

(1)

g
Y1 9 YZR1@ Y3 RS R ( ]
Ra mhereinlk, 1, m antt n each |ndépendently represent
1l or 2; RLto Ro each independently represent at
Ieast one nonoval ent group selected fromthe group

Eﬁ%%&ﬂgk"f 12 & ByAraoen 2l Qe AYA98Y, HelBestht 1 or
2: R; to Ryp each independently represent at least one
monovalent group selected from the group consisting of

5 a hydrogen atom, a halogen atom, an alkyl group, an
alkenyl group, an alkoxy group, an allyl group and an
acyl group; and Y; to Y3 each independently represent at
least one divalent group selected from the group
consisting of a single bond, -0-, -5-, -80-, =-30:-,

10 -C0-, -CO;-, cyclopentylidene, cyclohexylidene,

phenylene and an organic group represented by the

following chemical formulae,




al kenyl group, an al koxy group, an allyl group and an
aryl group; and Y1 to Y3 each independently represent
at |least one divalent group selected fromthe group
consi sting of a single bond, -0-, -S, -SO, -SO2-, 10
-CO, -Q02-, cyclopentylidengy cyclohexylidene,
phenyl ene and an organi c group represented by the
foll owing chemcal fornmulae, 11 -C Rl12 13 T15
-~-(CHDW Rla R16 13 7 T19 Rrr18 R20 wherein R11 and
R12 each gd pendgntly represent at |east one
5? f géPected fromthe group consisting
n al kyl group, .an al kenyl group,
; a substituted allyl group; R13 to
R16 5 reBngsent aRBydrogen atom or an al kyl group
which may be the sane or different; w represents an
integer of 1 to 5; and R17 to R20 represent a
hydrogen atom or an al kyl group whi ch may be the sane
ordHfaeM'(RM)a(mac _(cH2)b, i(CH2)b (HO

( W%Qfefg éL and &E egc% independently represent at least

one monovalent group selected from the group consisting
of a hydrogen atom, an alkyl group, an alkenyl group,

an allyl group and a substituted allyl group; Ris to Riye

5 represent a hydrogen atom or an alkyl group which may

10

be the same or different; w represents an integer of 1
to 5; and Ri;7 to Ry represent a hydrogen atom or an

alkyl group which may be the same or different:;

(RQOa (Rzﬂc

@—(CHz)b /(CH2)b‘C>
(OH)g (2)
(CHp
3 @M’
HOW (Ra3)a (OH);
wherein Z represents at least one tetravalent group
selected from the organic groups represented by the
following chemical formulae; Rzi1, Rzz, Rz and Rpg each
independently represent a monovalent organic group; b

represents 0 or 1; a, ¢, d and e each independently

represent an integer of 0 to 3; and £, g, h and i each



O (R23)d (R24)e (HOh \ (OH)i wherein Z represents at
| east one tetravalent group 10 selected fromthe
organi c groups represented by the follow ng chem ca
fornmul ae; R21, R22, R23 and R24 each independently
represent a nonoval ent organig group; b represents 0O
or 1; a, ¢, d and e each independently represent an
I N egebhedlded tiyy Fepartdbent gn Hreveddr eacld b 2;

i ndependently represent an integer of 0 to 2; CH3 3
~~OHHCC~~CH3 YHOCH3 pOOH (3 ) H); Kk
wherein k represents an integer of 3 to 8; kxj L's

each i ndepeng |y represent amp dﬁﬁlv r.gani c
group haNéng 0 pre ca <@> = €present s
an 5 integer O to 5; and“k > . each

i ndependent |y represent
fromthe grQup copg sti

g of a hydrogen atom and a

e

monoval ent
HG

CH;
HO_~ I/OH i (3)
X (CH),
. L
S k

wherein k represents an integer of 3 to 8; kxj L's each
independently represent a monovalent organic group
having one or more carbon atoms; j represents an
integer of 1 to 5; and k T's and k S's each
independently represent a monovalent group selected
from the group consisting of a hydrogen atom and a

monovalent organic group;

H M OH
(4)

o= >0 o= =0



O ==<A=0 15 wherein A represents a dival ent organic
group containing an aliphatic tertiary or quaternary
carbon atom and Mrepresents at |east one dival ent
group selected fromthe groups represented by the
followwng 5 chemcal formulge; 3 01 I CF3 0 HO ~/ \
13 _ OH (R5)q (R5)q CH3- -CH3 (5) (R25)q OH
wheheire i@aah riddhr eseptas antds va Iraro vedganti og regpap
represented by the follow ng chem cal forrmula, and may
be coh&aganegoardisflfipherttic dedteaoty i mueendeamy ycarbon

represents an integer of 0 to 2, 6)r -CH2 OH 16
whetems eadhMRIErre¢epdvd érit |12 asdp rodse itisradierite ggouine
nonoval ent. organi ¢ group selected fromthe grou ,
CoRSIECTRY SOl LARK TS5 S4HE SR G IS graddspring

5 chemical formulae;

T i i

——
CF; O

CHs—C—CHs
(5)

(Ras)q

OH

wherein each Rys represents a monovalent group
represented by the following chemical formula, and may
be the same or different; and each q independently

represents an integer of 0 to 2,

Ra6)r

OH



10

15

and each r independently represents an integer of 0 to
2; and 27 HOHOOHOHCH/ CH(6) | I CH3 CH3

wherein R27 represents at | east one nonoval ent organic
group selected fromthe group consisting of a hydrogen
atom an al kyl group, an al kpxy group and a cycl oal kyl
group. 5 Another aspect of the present inventionis a
nmevhedefiar ehehnirng ndepattient 1 ef raat¢eems s cotpieésshgone
a coating step for form ng the above-descri bed
phoboseadienitv e rgasiic goopgs iselecten £ mubdtheateEriup a
formof a layer or a film an exposure step for 10
expossngtihg ldyen el kil mneivh aast isniay Flaysst Rk clighiRy
mask or for directly irradiating the layer or film

wi erd eiaght L dpslepgndanddyr GiRRFERRNGS A1 o asm o 0 to
devel oping step for eluting or renoving the exposed
pofti 8RS or irradiated portions with a devel opi ng 15
solution, and a heating step for heating an obtained
relief pattern. 17 Another aspect of the present
invention is a sem cond or device conprising the

cured relief pattern obtained by the above-descri bed

f or mat Hi HO. OH
Gh\T:::::]\\ﬁI %I ' (6)
CH; CH;

wherein Ry; represents at least one monovalent organic
group selected from the group consisting of a hydrogen
atom, an alkyl group, an alkoxy group and a cycloalkyl
group.

Another aspect of the present invention is a
method for forming a cured relief pattern, comprising a
coating step for forming the above-described
photosensitive resin composition on a substrate in a
form of a layer or a film, an exposure step for
exposing the layer or film with actinic rays through a
mask or for directly irradiating the Iayer or film with
light rays, an electron beam or an ion beam, a
developing step for eluting or removing the exposed
portions or irradiated portions with a developing
solution, and a heating step for heating an obtained

relief pattern.



5

10

15

20

25

nmet hod. 5 The conposition according to the present
invention is a photosensitive resin conposition which
can obtain a high sensitivity, good relief pattern
which is free fromswelling during the devel oping step
w th a devel opi ng sol ution (ggueous solution of 10

t et ranet hyl ammoni um hydr oxi de) generally used in the
fabrication ghephefr aspemitc@Tduticoprdadre, inMurthids is a
cured by a heat treatnent at 300C or |ess. Further,

t heepieseducitorediivikec aomprdwicey &bheetchored are Ifigf ng
a cured relief pattern on a substrate by a | ow 15

t eppékatror ebltednedr bat st aboviehalesomidsia iformadricdra
sem conduct or device conprising the cured relief
pafeéhad. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1
shows the 13C-NMWR spectra neasurenent 20 results of

the pol ymer VRt FEEPPSd LiRTRECSCEEEIEEMTNE Pressnf

2 shows the 13C—NN§ ;pectra measur enment resu“}s ofh. h

t h&PBERYABP $9nfhBECLER I 1RFE SRS EXARCS Lt o gvhic

Fig. 3 ows the.13C NVR.spectra sure te I | ts

of SEReoRURTer By AEhEETTaaT (Rt Gt d M YT g

Fi 4. Sk e - r f I

W15 A% f1:'].‘?1 MRy NS st

ofg?ﬁéhpggyﬁé%gsgéﬁﬁégygeg |§t ef er ngggtxanﬁ{e & step
with a developing solution (aqueous solution of
tetramethylammonium hydroxide) generally used in the
fabrication step of a semiconductor device, which is
cured by a heat treatment at 300°C or less. Further,
the present invention can provide a method for forming
a cured relief pattern on a substrate by a low-
temperature heat treatment of the composition, and a

semiconductor device comprising the cured relief

pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the 13C-NMR spectra measurement
results of the polymer synthesized in Reference Example
5;

Fig. 2 shows the 13C-NMR spectra measurement
results of the polymer synthesized in Reference Example
7:

Fig. 3 shows the 13C~NMR spectra measurement
results of the polymer synthesized in Reference Example

8;



9; Fig. 5 shows the 13C-NWR spectra neasurenent 5
results of the polyner synthesized in Reference
Exanple 10; and Fig. 6 shows the 13C-NWR spectra
measurenent results of the polyner synthesized in
Reference Exanple 11. 10 BESE MODE FOR CARRYI NG OUT
THE | NVENTI ON <Phot osensitive resin conposition> The
conponents calisd ) tatdiigvd Rehe P -QRERS e MErd @fiédsurement
conposition according to the present invention
( herexulafd erf sdnretpaieserefgmidtedizeat b Reofesemte Example
conposition") will now be described. [Polycondensate
(A)9: The pol ycondensate (A) used in the present

invention (hereinafter sonetines sinply referred to as
"pol ycondensdti® -A"Y Sy €ie i@l iRt ¥8 ghg@ourement
dehydrati on condensati on of one or nore

et Y50, itdre RAMAN i Ehat itk ot Bbferancetmtrenple
diﬁrlnes(gaving an am no group and a phenolic

hydroxyA"%r oup which are located at ortho positions

ith t 1. h.other. T b |
5175 R SR e
se r e P it
oA FoME SR SRR PP, amcn

atgne and alicyclic 19 tetracarboxylic dianhydrides
having 8 to 34 carbon

10 BEST MODE FOR CARRYING OUT THE INVENTION
<Photosensitive resin composition>

The components constituting the
photosensitive resin composition according to the
present invention (hereinafter sometimes referred to as

15 T"present composition") will now be described.
[Polycondensate (A)]

The polycondensate (A} used in the present
invention {(hereinafter sometimes simply referred to as
"polycondensate A") has a structure formed from

20 dehydration condensation of one or more tetracarboxylic
dianhydrides and one or more aromatic diamines having
an amino group and a phenclic hydroxyl group which are
located at ortho positions with respect to each other.

The tetracarboxylic dianhydride is preferably

25 at least one compound selected from the group
consisting of aromatic tetracarboxylic dianhydrides

having 10 to 36 carbon atoms and alicyclic



atons. Specific exanples include 3,4,3 ,4'-

bi phenyl t et racar boxyli c di anhydride, 2,3,3 ,4'- 5

bi phenyl t etracar boxyl i c di anhydride, 3,4,3,4'-

benzophenonet et racar boxyl i ¢ di anhydri de,

bi cyclo(2, 2,2)-oct-7-ene-2,315, 6-tetracarboxylic

di anhydri de, 2, 2-bis(3,4-dicarboxyphenyl) propane

di aehydidad®oxRils(B ddisardiaephanyins W flaned arbon

di anhydri de, bi s(3, 4-di carboxyphenyl) ether

di anloydr.i de, cycl obut anet etracar boxyl i ¢ di anhydri de

and 2, 2-bi s(3, 4-di car boxyphenyl ) hexaf | uor opr opane

di anhydri de. Steesd itceterromrlssx yilnial ueanhyidrd 'des' tan be

used al one or in conbination of two or nore. In the 15

abbiehemyditg trise ardaratdarh shiyanhy di gty dri ek - £ 2-

bi s( 3, 4- di_car boxyphenyl ) hexaf | uor opr opane di_anhydri de,
Spi Bpeheny 1k erracarbpride-o B anhydeidecatind/1it -

di anhydride and bhis(3,4-dicarboxyphenyl)) . ether

i AR GE oS FueA R o A EREARE T o havi ng 20

hi gh sol.ubil ity .in the organj I t,. .of .

po??f@ﬁ&@ﬁga@é&AT%ﬁfﬁmn 'géggégf%%%féégﬁﬁﬁ$§xﬁﬁ%ms

whi I mal.)| t ' U Le.

Thg&% o?’glr]r:g%{%’or%ég }?Lo 3?'?10 d&%am ne iﬁg\%ﬂr?}glg?nr amérzlo

9" QYR nARAI A dRNeRAld &, YA QML EPHRE W )Fu 1A 25

| ocated at ortho positions wthrespéct to each ot her
10( her anhdkir8 s OHAlY (53 RIcIrRk Yithedsy 1 )Phamai C

di am ne"™), specifically, the phenolic diam ne used
hegg anhgsirdrie , hyge@opu i te i vaddbandniat idi arimgiride and
2,2-bis (3, 4-dicarboxyphenyl}hexafluoropropane
dianhydride. These tetracarboxylic dianhydrides can be
used alone or in combination of two or more. In the
15 above, among the tetracarboxylic dianhydrides, 2,2-
bis(3,4?dicarboxyphenyl)hexafluoropropane dianhydride,
bicyclo(2,2,2)-oct-7~ene-2,3,5, 6-tetracarboxylic
dianhydride and bis(3,4-dicarboxyphenyl) ether
dianhydride are especially preferable due to having
20 high solubility in the organic solvent of
polycondensate A and high transparency to the i-lines
which are normally used as the exposure light source.
The aforementioned aromatic diamine having an
amino group and a phenolic hydroxyl group which are
25 1located at ortho positions with respect to each other
{hereinafter sometimes referred to as "phenolic

diamine"), specifically, the phenolic diamine used

here, has one hydroxyl group in the aromatic ring



20 (specifically, a phenolic hydroxyl group) and one
amno group in an ortho position to the phenolic
hydroxyl group, and further has another am no group
in a separate position. Preferably, this aromatic
diamne 5 has 6 to 30 carbonzg@tons with at | east two
pairs of am no groups and phenolic hydroxyl groups
whi(Glpearief i daddat,ed atheordiia pogitd:ors gydup i espkoing camino
each other. Specific exanples include 3,5-diam no-1I-
hy groxaypbemnz eme 0 4 e gicartitrie 3> ditey driendlenz énadroxyl
3,3 - 10 di hydroxy-4, 4'-di am nobi phenyl ,
4, QTO@Phy@W@&ﬁugﬂyennhﬁﬁlﬂﬂﬂﬁhﬁﬁnﬁmlno group in a
3 4-di hydr oxy-3', 4" - dlanlnoblphenyl , ] o

0, SEPRSEALAFOSE-tIOMy dr RERIIRERAYYor Jévalrﬁe,aromatlc diamine

no-4- hydr oxyphen ul fide, bIS 3-am ho- 4-
Sh Egéxépﬁghﬁp)§@qhﬁﬁeatﬁﬁ§¥§E£% egst two pairs of
hydro phen th n b|s 4- a
hy& ﬁg IQQE{%ﬁ#iugggups which are

hy r%’é%% enyl )o%%)ﬁ%f lp%%rl%e.ro%a%tlé}%fﬁjy}(@ t"%a[“éf!_“aoch“ other.

hydroxyphenyl Yhexaf Fuoropropane

am nophenyl ) Q= de 3,5-di 1-
hydr oxyphenyl ﬁg% EL%rSpfagﬁhé‘“ﬁf%f% amluiiﬂlno

hy gg@; &b&ﬁ%@)ﬁ'z)—:&lé'fqn%—@ﬁ%nﬁ'n%(—‘i AUNnBtroxybenzene, 3,3'-
hydr oxyp nyl)sulfone These phenollc di am ' nes can be

10us ed hgli@oe you , i4n —eiq i halbii @hedfy 1t, Wat " “Hilterd ok -85 3" -
above, anong { he phenol i ¢ di am nes, 2,2-b|s(3-an1no-4

25dhwai axoippiplenivilh e Bafl-dd hgpirepans, ' , 4 ' -~diaminobiphenyl,

3, 3" -di hydroxy-4, 4' - di am nobi phenyl and

bi 8¢ 3-aisr{d-amipdr-Sxydewyyrhenydigropane, bis{3-amino-4-
hydroxyphenyl)sulfide, bis(3-amino-4-
hydroxyphenyl)sulfone, bis(3-amino-4-

15 hydroxyphenyl)methane, bis{(4-amino-3-
hydroxyphenyl)methane, 2,2-bis(4-amino-3-
hydroxyphenyl)hexaflucropropane, 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane, 2-{3hydroxy-4-
aminophenyl) -2~ (3~amino-4-

20 hydroxyphenyl)hexafluoropropane, bis(3-amino-4-
hydroxyphenyl)sulfone and bis(4-amino-3-
hydroxyphenyl)sulfone. These phenolic diamines can be
used alone or in combination of two or more. In the
above, among the phenolic diamines, 2,2-bis(3-amino-4-

25 hydroxyphenyl)hexafluoropropane, 3,3'-dihydroxy-4,4'-
diaminobiphenyl and bis(3-amino-4-hydroxyphenyl}sulfone
are especially preferable due to having high solubility

in the alkaline developing solution of polycondensate



are especially preferable due to having high
solubility in the al kaline devel opi ng sol uti on of

pol ycondensate 21 A. Especially preferred exanpl es of
the polycondensate A used in the present conposition
i ncl ude conbi nati ons of a tetyacarboxylic dianhydride
5 conprising at | east one selected fromthe group
coldsi sting of bicyclo(2,2,2)-oct-7-ene-2,3,5, 6-
tetracarboxylic dianhydride, 2,2-bis(3,4-

di car boxypheBpPecieddyl poedgrosahexdinmdiegddiddhend
bis(3,4-dicarboxyphen%%g'ether di anhydri de and an 10
ar gpatcendeasiate CoNessl & FhenPre)s SEdmHoHaRg Een

| east . one selected fromthe group consisting

bi 4pSLEAENSOTRIRGEAGRPpRENF S HIAGHREPoXY1ic hi3nnyaride
2, 2-bi s(3-am no-4- hyd h L) h fl
andORP3 AP oy oh, PACH AR AR oes Shiher

I d t.e hayi I d ti t t
whEPBEASTAE% 8¢ RAGHbaxyPr 87 i Snttydr s 782796

L

I an

i Sefyarraeoaa ha phlghadey Zppu st ¢

bi §( 3z28ba9phehydn eekBiFeRYbpohane S aMPsiahidRf ered,
20 as such”conpound has high solubility in the organic

sobyent, 4hijgkarbaRspakenay kehkhe daupesdra dd @td an
source and a | ow thermal expansion coefficient of the

l10cuaedmatikndiaminel |(phgnbavicngliamingh eehphiilsing iat least
the al kali ne devel opi ng sol ution and good resol ution
one selected from the group consisting of bis(3-amino-
4-hydroxyphenyl)sulfone, 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane and 3,3'-dihydroxy-
4,4'-diaminobiphenyl.

15 Further, a polycondensate having a
polycondensation structure wherein the tetracarboxylic
dianhydride is bicyclo(2,2,2)-oct-7-ene~2,3,5, 6~
tetracarboxylic dianhydride and the phenolic diamine is
bis(3-amino-4-hydroxyphenyl}sulfone is most preferred,

20 as such compound has high solubility in the organic
solvent, high transparency to the exposure light source
and a low thermal expansion coefficient of the cured
film, as well as having a high solubility in the
alkaline developing solution and good resolution

25 performance of the relief pattern.

The dehydrating condensation reaction can be

carried out, for example, according to the method

described in Patent Document 5, by heating the above-




25 performance of the relief pattern. The dehydrating
condensation reaction can be carried out, for

exanpl e, according to the method described in Patent
Docunent 5, by heating the above 22 descri bed
tetracarboxylic dianhydride amd phenolic diamne in

the presence of an acid or base catalyst to 30 to

220Es canthepr efedrralslartox vIZAG tdi 200G r iEkarpid phesfo laicgt d
catal ysts which can be used include inorganic 5 acids
sudhaad neuliturthe agiepenne erigan @cdd @ datalyst to

p-toluenesuLfonic acid, which are usuaII% used for the
pr 88uéci er O6€ pangi Rraésrapdieter 170né9e280d- FExamples

catal ysts remain in the pol ycondensate solutjon after ,
coRpl i Ot A4S % 4YBh Caihieh Urﬁai‘FF calfsdi et Nfr9anic
degradati on, of the osi ti.on acgcording to t.h
or ESERE SRS G TRTerersre. NG 1 Grbs ryly guch as
repo h | yst Y Rre6i pitat]
repd?éggglle\%?e%éll&%téﬁ%o CysiLr?gn er%gﬁa} %g%ﬁluéggalﬁ:}pt%seed for the
pr adugtian (of Jol RRAL e Aoyt Gdhg
ca?gpggfgaqﬁ Fgoﬁ¥§$g%ﬁé to eﬁ%ioy dn1§g$ﬁ9 group
geperat§d tish st b\ riC ey i yldnddis ARORs1 esa] idadr
dehydrafion condensation in the presence of a
| acbapaeRase o3 ahestreadReed, aalilch nesy thmscitthe
catalyst it is preferred to enploy a catal ytic system
1020 debirkbidaitignt o€ ftoled @wimpe sdquiidn rdammdigartionthe present
between a | actone, a base and water. {Lactone} +
{ Baggpntipviat elThereffagied it is necessary to remove these

o

catalysts by precipitating and re-dissolving the
polycondensate.
Thus, in the production of polycondensate A,
15 as the acid catalyst, it is preferred to employ an acid
group generated in situ by carrying out the above-

described dehydration condensation in the presence of a

lactone-base catalyst. Specifically, as the acid
catalyst it is preferred to employ a catalytic system
20 wutilizing the following equilibrium reaction between a
lactone, a base and water.
{Lactone} + {Base} + {Water} = {Acid
group}*{Base}"”
Dehydration condensation may be carried out
25 with the {acid}'{base}” system as the catalyst. The
produced water is eliminated from the reaction system
by azeotropic distillation with toluene. When the

imidization in the reaction system is finished, the



group} *{Base} Dehydrati on condensation may be carried
out 25 with the {acid} {base}- systemas the

catal yst. The produced water is elinmnated fromthe
reacti on system by azeotropic distillation with
toluene. When the imdizatipr in the reaction system
is finished, the 23 {acid}'{base}- is converted to

t hé acadttoheaaal” tie davesrtadierebyhe hbgctose ahdi the base,
catalytic activity and are renoved fromthe reaction
sywhemehivt fihelye losleudhel rmive tadaibicomddnissttey And are

sol ution produced by this nethod can 5 be industriallyT

us 8y eds fxomg the yeawddtPatsy ssemutiidd e HHiypne-
puri because t he abqve-described catal ytic
suﬁgggﬁ@é‘ge&sétﬁo@ SO BER e D A% i thide &g gD
after ,the reacti,on. As the ,(lactone used here, )
). b8 APGRSCEdRd N USE Brere AR RS e Tigisate solution
pyri.dine.and/or . e |.nor phel i i.s(are r.ef er .
ATAG S e R R g o R e
es [ dding pal i c VAP r :
R e o S atire o (RS Poac s ditfeion
soLbtkkenthe HRLRGAILRed equal to or higher than the
tenperature at which an i mdization reaction occurs,
wherei n wat epspraduceetbyiet g edeMedicat yonaleaclizefond is
elimnated fromthe reaction system by azeotropic
10di prelfkeatiedn ofRst hdesblhwent pyirtiklinee anat/err t 0 conpl et e
20 the imdization dehydrati on condensati on reaction.
Thwethylmorpholine is(are) preferred used.

he

In addition, more preferred is a method
without especially adding a polycondensation catalyst
or the like, in which the temperature of the reaction

15 solution is maintained equal to or higher than the
temperature at which an imidization reaction occurs,
wherein water produced by the dehydration reaction is
eliminated from the reaction system by azeotropic
distillation of the solvent with the water to complete

20 the imidization dehydration condensation reaction. The
polycondensate A solution produced by this method can
also be industrially used as is as a polycondensate
solution with high purity because the catalytic
substances are not contained in the polyimide soluticn

25 after the reaction.

Preferred reaction solvents used for the
dehydration condensation reaction ‘include, in addition

to toluene, which is a solvent for organic azeotropic



pol ycondensate A solution produced by this nmethod can
al so be industrially used as is as a pol ycondensate
solution with high purity because the catal ytic
substances are not contained in the polyimde solution
25 after the reaction. Prefergded reaction solvents
used for the dehydration condensation reaction

i ndisdé ]l lbniaddwtithn wattert, olpwdre, omgiacti d sl wltheerftor
for organic azeotropic 24 distillation with water,
poHasseiganigc thel pedvsondensditssdl.vi fgapdes of such a
pol ycondensate A. Exanples of such a polar sol vent

i nePhas ypoBueptoriacdsse, YNCURELAYREYPREKi Hone,

di met hyl.f ormam de, 5 dji nethyl acetam,de,
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reaction, th ncen i_on.,of tetr [ [ _
i anhydri de 12 S3SERorbRLs %, anety T dag R d frgne
th n L atio f. the [ I a

o PaSE EaR Rkt gr, Yol pERRORR Ch i Mo

i spRkefieealhy t8R0WEgQ nrlifg0 o3%0the WRI@Hiod,N the
pol ycondensate A, the physical properties 15 can be

meenappteptiaheby ¢oet reltiredahbdgiiingildithydride is

pol ycondensat e by copol ycondensing a tetracarboxylic

di prbydiriadé ywabbuthd @bo2&%descmdiehtphahe icordieartinad-ion

and the diam ne which does not have a phenolic

hydfoxyke lactone is preferably about 0 to 0.6% by weight
and the concentration of the base is preferably about 0
to 0.9% by weight.

In polycondensate A, the physical properties
can be more appropriately controlled by forming the
polycondensate by copolycondensing a tetracarboxylic
dianhydride with the above-described phenclic diamine
and the diamine which does not have a phenolic hydroxyl
group (hereinafter referred to as "non-phenolic
diamine"). Examples of the the non-phenolic diamine
include an aromatic diamine which has 6 to 30 carbon
atoms and does not have a phenolic hydroxyl group, and
a diaminopolysiloxane.

Specific examples of the non-phenolic diamine
include aromatic diamines such as 4,4'-(or 3,4'-,
3,3'-, 2,4'-)diaminodiphenyl ether, 4,4'-{or 3,3'-
)diaminodiphenyl sulfone, 4,4'-(or 3,3'-

)diaminodiphenyl sulfide, 4,4'-benzophenonediamine,
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group (hereinafter referred to as "non-phenolic 20

di am ne"). Exanples of the the non-phenolic diam ne

i nclude an aromatic diam ne which has 6 to 30 carbon
atons and does not have a phenolic hydroxyl group, and
a di am nopol ysi | oxane. Speciffc exanples of the

non- phenolic diamne 25 include aromatic di am nes

sudh dsbéndophandhiedli-aming,3'4,,4 ‘2 (9-dhiraim opdtirphegnyphenyl
ether, 4,4 -(or 3,3 - )diam nodi phenyl sulfone,

4, sulfone3, ¥,4 "Ydiidhwodinspderosiichede;l sulfone, 4,4'-
4, 4" - benzophenonedi am ne, 25

3, isddmasinerbeagixaniciehenyl, 1,4-bis (4~

4, 4" - di (4-am nophenoxy) phenyl . sul fone

4, BIGOPPERFHYO PREFSHFY pHe iy ISt 46 nophenoxy) benzene,
bi - am h ') bi ph |, 1,4-his(4- . .
o BaR R B b e sy e
5 2, 2-bis{4- (,4-,ani,nonh .phenyl T S N S
e bebrarRy o G L SRR IR0, 228 Bl

' I el Lot il ey oy
R e R R L
di an-RARI-RNISMENy12, 2126, Gl dheldatifdiygranethyl - 4, 4°
10 di am nobi phenyl’, “bi s{(4-ani nophenyl - 2- propyl } 1, 4-

benz ene noB.i Shieing(14- anionqehenyloddreenama.uckchetitg 44, 4 ' -

am nophenoxyphenyl ) fl uorene, 3, 3'-dinethyl benzidi ne,

103, diadiimebiekehenzi tiisd (@rdmindphienyiln)clremraipsyy 1adi ,d -
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di am nes such as 2, 6-di am nopyridine, 2,4 15
di arnzeper,i &, 9ebilsi(d-dmdmoptyemarly IF120meamy| )2,B-bis (4~

benzene and di am nopol ysi | oxane conpounds. The non-
aminophenoxyphenyl) fluorene, 3,3'-dimethylbenzidine,
3,3'-dimethoxybenzidine and 3,5-diaminobenzoic acid,
diamines such as 2, 6-diaminopyridine, 2,4-
diaminopyridine, bis({4-aminophenyl-2-propyl)-1,4-
benzene and diaminopolysiloxane compounds. The non-
phenolic diamine can be used alone or in combination of
two or more.

In general, polyimide resins having a high
modulus of elasticity are straight rigid polymers which
have a low scolubility in solvents, and often have a low
transparency to i-lines. Therefore, it is important to

"design the polymer so as to have a molecular alignment
which meets demanded properties contradicting each
other, i.e., solubility in the solvent and high modulus
of elasticity. To this end, the polycondensate A is

preferably a block copolycondensate having a defined

molecular alignment composed of blocks formed by
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phenolic di am ne can be used al one or in conbination
of two or nore. In general, polyimde resins having a
high 20 nodulus of elasticity are straight rigid

pol yners which have a |low solubility in solvents, and
often have a |low transparengg to i-lines. Therefore,
it is inportant to design the polyner so as to have a
o lpedylcamdarisgrirteont ofivs @harestisc dbrearidel gnrbperti es
contradicting each 25 other, i.e., solubility in the

s olt@&nia cardp o YgH hrsHianiy diifdes | ad ikolagks Heimed kshd,
the pol ycondensate Ais preferably a bl ock
coplycondensitd Fanihg fLAemhrae ! ifoldaRdle A1y rient
conposed of bl qcks f.orned, by 26 pol ycondensati on of a
ph&FSEACAF PR Ye S an b -ar boxyl i ¢ di anhydri de

and bl ocks f d.b l.ycgndensat.ion. of, a

non- phenol i c%gméjl*ﬁlﬁ'é fﬁ%’léjcqi e(-iorpaogl § eorx'yIJinc the blocks
di ry I j bl.0 0 /1 ! S
b!%@EﬁQK%gS%é%ﬂﬁ§xhz#§%%%déﬁggﬁ%%%Qg%yg$%%¥é%%éJﬁ§ﬁﬁ%ne
di apdNG +ARG R L8l qrcb%ﬂdrg,&i%my% Urorftic

aromatic tetracarboxylic acid is preferable fromthe

St aRARQICAr by 10kt ddlidg Nighte Rl RH UL Ainom Qhd e HdpIint
hand, from 10 the standpoint of solubility in the
soberbtand ing disparedacyt itcd iyl | mes,than cligahatdred, from
tetracarboxylic acid is preferred, and

10bi ¢pel et2n2ip?)indgc tof7 -seietil i3y5,i6: tidter scdrviaonty lansd

di anhydride is especially preferred. Fromthe '
st arépsipat epfcyobcaiimldges ,p@rydriphatic tetracarboxylic

acid is preferred, and bicyclo(2,2,2)-oct~7-ene-
2,3,5,6-tetracarboxylic dianhydride is especially

preferred. From the standpoint of cobtaining a polymer

15 with an aromatic diamine having high elasticity, a non-

phenolic diamine is preferred.
Further, as a block formed by the
pelycondensation of a phenolic diamine and a

tetracarboxylic dianhydride, a block having a structure

20 formed by the polycondensation-of a tetracarboxylic

25

dianhydride, which is at least one compound selected
from the group consisting of 2,2-bis(3,4-
dicarboxyphenyl)hexafluorcpropane dianhydride,
bicyclo(2,2,2)~-oct-7-ene-2,3,5,6-tetracarboxylic
dianhydride and bis(3,4-dicarboxyphenyl) ether
dianhydride, and a phenolic diamine, which is at least
one compound selected from the group consisting of 2,2-

bis (3-amino-4-hydroxyphenyl)hexafluoropropane, 3,3'-
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15 with an aromatic diam ne having high elasticity, a

non- phenolic diamne is preferred. Further, as a

bl ock forned by the polycondensation of a phenolic
diami ne and a tetracarboxylic dianhydride, a block
having a structure 20 forned2By the pol ycondensati on

of a tetracarboxylic dianhydride, which is at |east

ondl IbyAreRYt sl "evtiemhirfakomheny yranup kiohe’ san e of -

2, 2-bi s(3,4- dicarboxyphenyl) hexafl uoropropane
digaﬁﬁgﬁymgenyl)sulfone, is 'preferred from the standpecint
bicyclo(2,2,2)-o0ct-7-ene-2, 3,5, 6-tetracarboxylic 25

di ErhFaived Lty bins ESURMT ARy A ) tet

di anhydri de, and a ,phenolic djam.ne,. which is .at |east

on & EHTEa R ol 60 B RS AL SO Hoer S | THE IS TYent
2, 2-_his(3-am nqg- 4- ro henyl ).hexaf | uor

3, 3o e S TR LR S R ormed
bi ' - r ¥ngﬂ¥[ I [ 4 r _ _
fr%ﬁ??zﬁg sﬁt%gﬁlgﬁ%\ﬁ%towof SO u%ﬁc{rgqffn Bé% eolgg%'l {'g%_ ) A
sohulh@np 3t FARSRAEREE Myl ides SOl didnd Yoi 41 3-
the sol vent. 5 Anpong t hese, a pol ycondensat e having a

st e hier-a ~heidiesk ypbenif19 stahsiet ivie ot efsaty o Pfamino-
bi cyclo(2,2,2)-oct- 7-ene-2,3,5,6-tetracarboxylic

di @rhydiriostepauath i) Su3-foma e 4rhywheoxygphen\d ) sal fianego

wherei n the bis(3-am no- 4-hydroxyphenyl)sulf one is

10i nmplR& pdngdeofto2@lt @ f6@hED mpl Wadfetikd twiraimenfs,t hies

raw material nononers, is preferred due to having
sobgbifkrred duenhdocohgaiing sedinpddtl tahdint rtaies FErgaTeS t 0

i-lines, as well as having o )
solvent and transparency to i-lines, as well as having
high developability when a 2.38% agueous solution of

tetramethylammonium hydroxide, which is the developing

15 solution that is generally used in the fabrication step

20

25

of a semiconducter device, is used, and a low thermal
expansion coefficient of the cured film.

Forming condensate A into the block
copolycondensate can be achieved through a two-stage
polycondensation method in which excess tetracarboxylic
dianhydride is reacted with a phenolic diamine during
the above-described condensation reaction to obtain
blocks, and then the non-phenolic diamine is added (so
that the mole ratio between the total of the phenolic
diamine and non-phenolic diamine and the
tetracarboxylic dianhydride is 1:1.5 to 0.7). 1In this
case, the corder of adding the non-phenclic diamine and

phenolic diamine may be changed. Variations of this
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hi gh devel opability when a 2. 38% aqueous sol uti on of

t et ranmet hyl ammoni um hydr oxi de, which is the devel opi ng
15 solution that is generally used in the fabrication
step of a sem conductor device, is used, and a | ow
thermal expansion coefficief8 of the cured film

Form ng condensate A into the block copolycondensate
caipIge sEshicae SRafidUgHR Bl it Wipsaigeed 2n the following
polycondensatlon met hod in which excess

t eCFAERUSSey | ife HPRARNIRNTAES SR vt d"phnol i c

di am ne durin t he above-descri bed condensatlon
st S R i Cflﬁav CHU S D EBh T er Of
m ne i s added (so that,the nole ratio between the
SRR L e 5 3 el TNl | G
di d tr 1
i ne and s JEACARONIdS, ARl S de Todn

to 0.7). Int C e or

”0%1%%6‘%@ 'ﬁrﬁ’de@i“d%%r?j“dcwoo@%dfé %&?J@af@éfxybflc

changed. Vari ations 28 process are
SpeGlahnGAldiede s ithes d ridie fgHdRING qmmmles. A
copol ycondensate having 4 or nore conponents may be

pr eute e )y theC reasidiy tihergitier if ndt MeSnidfed to a
successi vel y addi ng each nononmer. 5 Oobviously, the

bl ddlockopoippdondenisatsa tzan s lale sl dorined nesaigidved.  In
or nore tetracarboxylic dianhydrides or two or nore

10ph&hel icasdi @ff mhargifg ttharee tde mems araw imat@tiols i sthe

not limted to a block copol ycondensate using
su&ads giafe riadét mais be wher adfe sdayd tomeawlm gl igitthridee

or nore raw materials, the
reaction system to form a random copclycondensate.

The ends of the peolycondensate A may also be

modified with an organic group having an unsaturated

15 bond. Modification of the ends of the polycondensate A

20

25

can be carried out by adding a suitable amount of
maleic anhydride, succinic anhydride, cinnamic
anhydride, norbornene anhydride, 4-ethynylphthalic
anhydride, phenylethynylphthalic anhydride, 4-
aminostyrene, 4-ethynylaniline or 3-ethynylaniline
during the synthesis of the polycondensate A.

Regarding the polycondensate A weight average
molecular weight and developing solution, the weight
average molecular weight is preferably 3,000 to 70,000
in terms of polystyrene and the polycondensate
preferably is such that it can be developed by an
aqueous solution of ethanolamine, a 5% aquecus solution

of tetramethylammonium hydroxide or a 2.38% aqueous
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raw materials may be charged sinultaneously into the
reaction systemto forma rggdonmcopolycondensate. The
ends of the pol ycondensate may al so be nodified
with an organi c group having an unsaturated 15 bond.
Modi fication of the ends of the polycondensate A can
be carried out by adding a suitable anount of nmaleic
solwuniyré Tl e traned iyl amhget i ehydrembde e Makrgdprggerably,
nor bor nene anhydri de, 4-ethynyl phthalic anhydride,
whep hetiy | 8 hydyhddr deat & chashy ds t dect dr@ 0fanmedst yomrne,
4-ethynyl aniline or 3-ethynylaniline during the
deh @Y NEsh Scdiddhea Poby CONASIGRE Bo £, Regprdbng7tbre-2,3,5,6-
pol ycondensate A wei ght average nol ecul ar wei ght and

.0J: SO ' ' \Y; _hol ecul ar
tet%é?%ﬁﬁﬁ%i?%ﬁe g%%. %rgago%&?gg%%F%O%ﬁg%Si%Dterns of

ol yst yrene t he pol ycondensat e r bly is such
nyaf R n e S ot Bt ) e Rl L bRt on o
et hanol anj ne, a 5% aqueous, sol uti on _of o
hydyyRireRny) SnhEemeind RytR okitaerdrde of 389, hgueBueossg of the
sol ution of tetranEthylannDniun1h droxi de. More
totpk edforilg yraw wheher hel peppenrtensbhe Wasghtsavasedfe
formed from5 dehydrati on condensati on of
moldxyat of2igh2) iecs; Foenee 213, 806- inetennar bbxpbilygstyrene.
di anhydri de and bi s(3-am no-4- hydroxyphenyl ) sul f one,
If whersbledhBabi wéSgrei 06-9; obydooxyphenyngsnubhionelis in
the range of 20 to 60 nol % of the total of the raw

proﬁ@%@fé@!aP@nP%%féve&heaM@ithtﬁéehégécﬁ@aﬂnhéﬁgh@ris 17,000
weight is 5,000 to 17,000 in terns of polystyrene.
or less, dispersibility in a 2.38% aqueous solution of
tetramethylammonium hydroxide and the resolution performance
of the relief pattern are improved. To control the weight
average molecular weight, the reaction is preferably carried
out so that the molar ratioc between all of the tetracarbkoxylic
dianhydride and the total of the phenclic diamine and non-
phenolic diamine is 1:0.75 to 0.87, or 0.75 to 0.87:1, and
particularly more preferably 1:0.75 to 0.87. As described
above, while it is possible to control the molecular weight by
charging in a 1:1 ratio, and shortening the reaction time, in
this case the room temperature storage stability of the
composition is not good.

Since the polycondensate A produced according to the

above-described method is obtained in ligquid form in the

organic solvent (hereinafter sometimes referred to as




If the nol ecular weight is 5,000 or nore, nechanica
properties. are i nproved, a i f the nol ecul ar wei ght
is 17,000 or |ess, disper3|%|llty in a 2.38% aqueous
solution of tetramethyl anmoni um hydroxi de and the
resolution performance 15 of the relief pattern are
i nproved. To control the weight average nol ecul ar
"polprgpdensafec r caB®l WRLPBR" pr eP®r abiBokAReY ed S@lgtien"),  the
that the nolar ratio between all of the
compet I abtamn baxgdrdingi tohybe i deeaedtt he total of the
phenol i ¢ di am ne and non- phenolic diamne is 1:0.75
to 0.87, or 0.75 to 0.87:1, and 20 particularly nore
> preferably 1:0.75 to 0.87. As described above, while
it is possible to control the nol ecul ar wei ght by
charging in a 1.1 ratio, and shortening the reaction
time, in this case the roomtenperature storage
stability of the conposition is not good. 25 Since the
pol ycondensate A produced according to the
above-descri bed nethod is obtained in liquid formin
the organic solvent (hereinafter sonetinmes referred
to as 29a "pol ycondensate solution" or "polyner
10 solution"), the conposition according to the present
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invention may al so be produced by addi ng the bel ow
descri bed phot osensitive di azonapht hoqui none conpound
(B) thereto. The pol ycondensate A concentration in the
5 pol ycondensate solution is preferably 5 to 50% by
wei ght. The solution may al spobe further diluted wth
t he bel ow descri bed organic solvent (C), if desired.
Fuinhent iphempyoddsed bgopyodudents diye asiglivg die dedow-
not have to be used as is, and nmay be used by 10
suﬁFé@FFh@dlPhpéoéeﬁ§ﬂ¢ﬁyen§l§ﬂ@93P@th9@uam@nﬁh@Ompound
ol ycondensate and then redi ssolving again in the
6éé 8B&EPEBed or ganic solvent (C). A specific

L L AR B S0
15

51 neSRkEhoushaat e sBiv éﬁ%ﬁﬁ??%&g AE1YCS Bt Bai s
thﬁelgﬁﬁycoﬁﬂgnggﬁﬁt ﬁagngﬁsgbb %%gtﬂ Qdﬁi ut%d with

redrs ved'1n a goo utyrolactone

ortﬁbnBémxhnaégekaseaeorgaﬁﬁe'§59b @ %ehutﬁ%ndbgl%%d.

passed t hrough a col um ed wth ion-éexchange resin

to remove |OFhEthHEurthée§r05h8@5|ﬁol?ﬁ@nébﬁ%@%&egolution
solution is charged into pure water he resul tant

presepi hat ehasefl tbt bat adedndst hig, obhdi Ne¢ peodeed by

dried under vacuum As a result of this purifying 25
10 mreshioglect bmg nbt etal ar puei fpi ngospepenbsiandatenthe

inmpurities and the like can al so be elim nated.

[ PPl peendensabedandohbpht hedusaoheingnpgand (B) the
above~described organic solvent (C). A specific
example of the purifying method is to first charge a
poor solvent such as methanol, ethanol, isopropanol or

15 water into the polycondensate solution obtained by the
above-described production method to precipitate the
polycondensate. Next, the obtained product is
redissolved in a good solvent, such as y-butyrolactone
or N-methylpyrrolidone. The dissolved solution is

20 passed through a column filled with ion-exchange resin
to remove ionic impurities. Finally, the dissolved
solution is charged into pure water, the resultant
precipitate is filtrated and the obtained product is
dried under vacuum. As a result of this purifying

25 method, low-molecular weight components and ionic
impurities and the like can also be eliminated.

[Photosensitive diazonaphthoquinone compound (B)]

The photosensitive diazonaphthoquinone
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The phot osensitive di azonapht hoqui none 31 conpound
(B) used in the present conposition (hereinafter
referred to as "NQ conmpound B") is at |[|east one
conmpound sel ected fromthe group consisting of a

1, 2- napht hoqui nonedi azi de- 4-sul fonate of a 5

pol yhydr oxy conpound havi ng the bel ow descri bed
specmpbanst (B¢t usedand ahk Presethaguipreriddicari de- 5-
sul fonate of such pol yhydroxy conpounds. This NQD
cotpeurdnBften befebraidnéd iy "M@Dhioggpeund B") 1s at
napht hoqui none di azi de conpound as a sulfonyl 10
chilleppiiecnsi AEMERNOLoSEILESHSE £aicoh dhea KoM CMrStde9
accaording_to a common net had, .and subj.ectin

th
obPéi Red RaPAPREBAANGRE NG AAZE S FYMACT DA to a
cX BB B REYNEBTEBAG G V8 PEh o SO 9 By S
fui : H ¢ ) |
PP PAERG B R PoAE o i I i o e S -
d - ' di azi de- 5-
P B o R Rt o o 4
sul fonyl chl epijde Ngbn RmpOLEENE $eh RS WIS 1P
acetone or tetrahydrofuran, then washing and drying

t heorpiaguat naphe htyghi eefeo Wi @ Z8 dehicoipduhd ks B esarfionyl
conmposition, can be conbined with the pol ycondensate A

t ochbbaideaugitg ehloebspaifioerin shiieh cexphdssgd kitdloride

25 sensitivity and does not swell from an al kaline
according to a common method, and subjecting the
obtained naphthoquinone diazide sulfonyl chloride to a
condensation reaction with a polyhydroxy compound. For
example, the NQD compound B can be obtained by
esterifying, in the presence of a basic catalyst such
as triethylamine, predetermined amounts of a
polyhydroxy compound and 1,2-naphthoguinonediazide-5-
sulfonyl chloride or 1, 2-naphthoquinonediazide-4-
sulfonyl chloride, in a solvent such as dioxane,
acetone or tetrahydrofuran, then washing and drying the
product.

The NQD compound B which, in the present
composition, can be combined with the polycondensate A
to obtain a good relief pattern which expresses high
sensitivity and does not swell from an alkaline
developing solution, will be described below.

(1) NQD compounds of the polyhydroxy compound

represented by the following general formula (1)



devel opi ng solution, will be described below (1) NQD
conpounds of the pol yhydroxy conpound represented by
the followi ng general formula (1) 32 (HOi Y1 RO
YZRio Y3 (OHHn RE . / RT R6 (HOk (OHmRs R R2 R3
R4 In formula (1), k, 1, mapd n each independently
represent 1 or 2; RL to R o each independently
represent at |east one nonoval ent group selected from
the group consisting of a hydrogen atom 5 a hal ogen

atom | kyl group, an ke group, an alk
gr oup, m greyp aelgsh \aéi/lo gL oupy; and ?%HYS

each i ndepeg Yy e BNt

group ski-e rom-t dup c- Hre

bond, -0-, - SO, (1)
cycl opent gl4 dene,(HOY| o exylldene 4y gRean

organi c gr ug{represent d by the f i m ca

f or nul ae, 1 R12 13 (CH2) w ~19

In formula (1), k, 1, m and n each
independently represent 1 or 2; R; to Ry each
independently represent at least one monovalent group
selected frém the group consisting of a hydrogen atom,

5 a halogen atom, an alkyl group, an alkenyl group, an
alkoxy group, an allyl group and an acyl group; and Y,
to Y3 each independently represent at least one divalent
group selected from the group consisting of a single
bond, -0-, -8-, -80-, -850;-, -CO-, -COz—,

10 cyclopentylidene, cyclohexylidene, phenylene and an

organic group represented by the following chemical

formulae,



Rao wherein R11 and R12 each independently represent
at | east one nonoval ent group selected fromthe group
consisting of a hydrogen atom an al kyl group, an

al kenyl group, an allyl group and a substituted allyl
group; R13 to R16 5 represent3a hydrogen atom or an

al kyl group which may be the sane or different; w
represents an integer of 1 to 5; and R17 to R2o
represent a hydrogen atomor an al kyl group which may
be the sRye _Ar ?ﬁfrent Speci fic exanpl es of the
conpounds (1 yde 0 the NQD conpounds of a

pol yhydr HpeQre-described in Patent Document 7.
Among t hosey. ND ¢onpounds of the foll ow ng
ponhydﬁBMy ompopy are preferred, as they have high
sensitivity and hardly precipitate in the

phot osensitive resin conposition. HH3 H MI CH | |
HO OH CH3 CH3 CH3 CH3 34 (2) NQD compounds of the
polyhydroxy conmpound represented by the foll ow ng

?ﬁ%a%»% ?gﬁﬁglZ(dﬁaggc%?i§g@%égd?ﬁt5¥%g§?ggs%&%?%kbleast

(Rgabdmonovalent group selected from the group consisting

of a hydrogen atom, an alkyl group, an alkenyl group,
an allyl group and a substituted allyl group; Riz to Rig
represent a hydrogen atom or an alkyl group which may
be the same or different; w represents an integer of 1
to 5; and Ri7 to Ry represent a hydrogen atom or an
alkyl group which may be the same or different.
Specific examples of the compounds include
the NQD compounds of a polyhydroxy compound described
in Patent Document 7. Among those, NQD compounds of
the following polyhydroxy compound are preferred, as
they have high sensitivity and hardly precipitate in

the photosensitive resin composition.

3 Hs H
CH CH:
HO OH
CI{3 CH3 CH3



(OH); In formula (2), Z represents at |east one
tetraval ent group selected fromthe organic groups 5
represented by the follow ng chem cal formnulae; R21,
R22, R23 and R24 each i ndependently represent a
nonoval ent organi c group; b3#4epresents O or 1; a, c,
d and e each independently represent an integer of O
to () &P fcompountdsamf itheage lividehmrde mdmpauwpt esent
an integer of 0 to 10 2. CH3 H/ OH H3C?/c /~\ /| cH3
CHrgpresentegphdu file odeiwed1ofIanssadorfsdunts? ak% 35
described in Patent Docunent 8. Anong those, NQ@D
compounds of the foll ow ng pol yhydroxy conpounds are
preferred, as they have high sen5|t|V|ty and hardly
preci pi tate {(Reidshe photosenS|t|ve Bsdn conposition.

HO OH H3C H3C CH3 HO OH H3C CH3 ~3
(CHz)o, /(CHz)b
(HO)¢ (OH)g (2)

(CH)y “(CHa)y

@ o
(HO)y, (R23)d (OH);

In formula (2), Z represents at least one
tetravalent group selected from the organic groups
5 represented by the following chemical formulae; Rz, Raz,
Rz3 and Rps each independently represent a monovalent
organic group; b represents 0 or 1; a, ¢, d and e each
independently represent an integer of 0 to 3; and £, g,
h and i each independently represent an integer of 0 to

10 2.

?Ho .
Hi (f OH ch-'—\c—@- /—CH3
CHy /

Specific examples of the compounds are



CH3 H3C ~H3 HOOH CH3 H3c ( ( H3C /CH3 C:':: HO
\' I OHHO 36 HO OH OH HX3H3CCH3 HOH HO OH (3) NQD
compounds of the pol yhydroxy conmpound represented by
the followi ng general formula (3) 7THOCOH (3) k In
formula (3), k represents an3bnteger of 3 to 8; Kkxj

L's each independently represent a nonovalent 5

or desice Lipedu g nh&@iteg to e comargr 8 .cafBsmattdipse,) NQD
represents an integer of 1 to 5; and k T's and k S's

ea€RTPRYBEEN @dntthE ToPrlesemy R HolFHIH GBipnds are
selected fromthe group consisting aof .a . hydro at om
anBY5IREAGFal &t tH aﬁia_e'egr*&%% SRS T BRLET e
o2 1S3 LR Tyl oA RPN BindI PG on.

HO OH

HO OH
HO OH
o I
(O
CHj
e e




10

37 follow ng conpound are preferred, as they have
high sensitivity and hardly precipitate in the

phot osensitive resin conposition. HO OH H3C(H21C)p
(CH20HH3 HO HO OH H3C(H2C)p ~ (CH2) pCH3 HO COH
(wherein p represents an intgger of 0 to 9) 5 (4) NQD
conpounds of the pol yhydroxy conpound represented by
the followi ng general formula (4) HMOH- - (4) O
O=<A>-OIn fornula (4), A represents a dival ent
organi ¢ gé®up containing an al@phatic tertiary or

quat er nary =M represents at | east one
m Hfe groups represented
mulae. 38 CF3 0 O -C
-- -G CF3 3 pl es of the conpounds are
descri bed |H3’ . §SACH10. Anong those, NQD

(3) NQD compounds of the polyhydroxy compound

represented by the following general formula (3)

‘HO OH  + (8)

/

(<;H),
. S L Jk

In formula (3), k represents an integer of 3
to 8; kxj L's each independently represent a monovalent
organic group having one or more carbon atoms; J
represents an integer of 1 to 5; and k T's and k S8's
each independently represent a monovalent group
selected from the group consisting of a hydrogen atom
and a monovalent organic group.

Specific preferred examples are described in

Patent Document 9. Among those, NQD compounds of the



conmpounds of the follow ng conpounds are preferred, as
they have high sensitivity and hardly precipitate in 5
t he photosensitive resin conmposition. OO 3 C3 NN
OO HOOH OO RgO1\ 1 IVO NOHOO (5 NQ
conmpounds of the pol yhydroxy3zgonpound represented by
the followi ng general forrmula (5) 39 HOIl i aCH

( RZblla owRaD) Gompldind ald?® (Eh)e fo(22=),q «3H tHay florvrullaigh
(5), each R25 represents a nonoval ent group

r epeesaéntiod thyy arnle Hagldlowiprpadilpdrtiacd 1irf dvul a, and
may be the same or different; and each g

i nppeodensiiy ivepresdm soapdasittdgsr- of 0 to 2,

(wherein p represents an integer of 0 to 9)
5 (4) NQD compounds of the polyhydroxy compound

represented by the following general formula (4)

o=>=0 o= o

In formula (4), A represents a divalent
organic group containing an aliphatic tertiary or
quaternary carbon atom; and M represents at least one
10 divalent group selected from the groups represented by

the following chemical formulae.



(R26)r -CH2 OH 5 wherein each R26 i ndependently
represents at | east one nonoval ent organi c group
selected fromthe group consisting of an al kyl group
and a cycl oal kyl group; and each r independently
represents an integer of 0 t®88 2. 10 Specific exanples
of the compounds include the NQ conpounds of a

pol yhydr oxy conpound described in Patent Docunent 11.
Anmong t hose, NQD conpounds of 40 the follow ng
conpound{Bse preferred, @ they have (high
sensitiviky and hardly précipitate in tlhe

phot o LtTve resin compfsittion. Hea~CH—CHs- -CH3 OH
HC Zz~ Hl H3 OHHO & CH2 CH2 OH CH3- CH H CHz
CHz 0 OHCF41 CHB 3 HOz HZ OH

Specific examples of the compounds are
described in Patent bocument 10. Among those, NQD
compounds of the following compounds are preferred, as
they have high sensitivity and hardly precipitate in

5 the photosensitive resin composition.

4{25i2;;<p f? Q,
N ﬁ N

{5) NQD compounds of the polyhydroxy compound

represented by the following general formula (5)



10

HOH HCHz | \ CH2 OHCH3- CH3 :b- | ~ H3 HCH2 CH2
- OH (6) NQD compounds of the pol yhydroxy conpound
represented by the follow ng general fornula (6) 27
HOHOOH OHHHHH (6) | I CH3 CH3 In formula (6), R27
represents at |east one nongval ent organi c group

sel ected fromthe group 5 consisting of a hydrogen
atom an al kyl group, an al koxy group and a

cycl oal kyl group. ggecific exanpl es of the conpounds
are descripethin Docunment 12. Anong those, NQD
42 coyf

as they ha Ai : ivity and hardly precipitate
in th stxive resfaaconposition. HO/ HO\ OH
\' OH CH3 CH3 In the present

(5)

OH

In formula (5), each Rys represents a
monovalent group represented by the following chemical
formula, and may be the same or different; and each g

independently represents an integer of 0 to 2,

(Ehdh
—CH,
OH

wherein each Ry independently represents at least one
monovalent organic group selected from the group
consisting of an alkyl group and a cycloalkyl group;
and each r independently represents an integer of 0 to
2,

Specific examples of the compounds include
the NQD compounds of a polyhydroxy compound described

in Patent Document 11. Among those, NQD compounds of



5 napht hoqui none di azi desul fonyl group or a 4-

napht hoqui none di azi desul fonyl group can be used for

t he napht hoqui none di azi de sulfonyl group in the NQB
conmpound B. 4- Napht hoqui none di azi desul fonyl ester
conpounds have absorbance in40he i-line region of a 10
mercury lanp, and are thus suitable for i-Iline
expésuriel Imwigsh asapauisife aieardairehy|aedthey have
conmpounds have absorbance extending as far as the g-

| i B 9he§iee® 1651 va tie o Y atshhy, RERFIREaTRIsIBuiR%abl e
for g-line exposure. In the present invention, it is
15 PEPEPEFRFIE 1YE 8% A HdYti none

di azi desul fonyl ester conpound or 5-naphthoqui none

di azi desul fonyl ester conpound according to the

wavel engt e? ba, = Further, a naphthoqui none

di azi desukf esté spgind can be obtained in

whi ch a yaph{ hoquinone di azi desul fonyl group and
a 5- napht hoqui poreydi azi desul fonyl group are conbi ned
in the sane no e. In addition, a 4-naphthoqui none
43 di azi desul f ester conpound and a

5- napht hoqui none | di azi desul fonyl ester conpound nay
be m xed t ogétherC—bls use. In the present

conposition, the Anount of the 5 NQD conpound is in

t he range of, on 100 parts by mass of the

pol ycondensat e to 100 parts by mass, preferably
3 to 40 parts by~fass and nore preferably 10 to 30
parts by nass. OH

Oy 2 O
Ht OH -
HOO—CH; O m;@— OH

H CHz CH; OH



[Organic solvent (C)] 10 Exanpl es of the organic
solvent (C) used in the present conposition include
the pol ar solvents N nethyl-2-pyrrolidone,

N, N- di met hyl acet ami de, N, N- di net hyl f or mam de,

di met hyl sul foxi de, tetranetdlylurea, y-butyrolactone
and norpholine. In addition to these 15 pol ar

sol vents, conmon organi ¢ solvents, such as ketones,
esters, |actones, ethers, hal ogenated hydrocarbons
and hydrocgapons may al so be nmixed. Exanpl eggphi ch
can be used iyclude acetone, nethyl ethyl kétone,"
nmet hyl i sqbut ket one, cycl ohexanone,

acet at e, "PTHY f »
oxal ate, ethy
propyl ene gl ycol
gl ycol nononet hy

gl ycol, etAyTane gl ' yT
gl ycol H2 a\ ytCHdt her
di chl oronet karé, 1, 2- dich

1, 4-di chl or obut ane, chl orob o- dichl orobenzene,
ani sol e, hexane, heptangy,-bgnzeng, toluene, xylene
and nesitylene. 44 |In the gresent conposition, the
amount of thgorganic sol yey (C) is i he range of,
based on 100 ‘ t he pol ygondensate A
100 to 1,000 p
parts by H#d

by mass. [(D)\ { tiéEB]

e: propyl ene
, phenyl

(6) NQD compdunds of the polyhydroxy compound

represented by the following general formula (6)

27
HO HO OH _~_ _OH
O‘f i (8)
| T 7

CH; CH;3s

In formula (6), Rz7 represents at least one
monovalent organic group selected from the group
consisting of a hydrogen atom, an alkyl group, an
alkoxy group and a cycloalkyl group.

Specific examples of the compounds are

described in Patent Document 12. Among those, NQD



In the photosensitive resin conposition according to
the present invention, additives such as a dye, a
surfactant and a stabilizer may optionally be 10 used.
These additives will now be described in nore detail.
Exanpl es of the dye include #thyl violet, crystal
viol et and nal achite green. Exanples of the
surdonpamndy mdl Jde & Wigl campaund ante Jorsterreqy as
of a polyglycol such as polyprqulene gl ycol , or 15
pol 5% &A¥A &g ARVAIEHEY, B DX R R HeeDIn
a fluorine surfactant such as Florard (trade nane,
mariFa & EF B SUim& G IMIFw st fac (trade
name, manufactured by Daini ppon I nk And Cheni cal s,
I ncorporated), or Sulfron (trade nane, manufactured by
' d an organi c sil oxane
e yarre, - manuf act ured by
(trade nane,
), or danol (trade
Chem cal Co., Ltd.). 25
<Met hod for formGHs cured cliief pattern> one exanple
of the method for formng a cured relief pattern on a
substrate using the present conposition (hereinafter
sonetinmes referred to as 45 "present nethod") wll
now be described. First, a coating step is carried out
for form ng Irhé&hsr eyresendompewiasidnan @idllsn rat%e in
the formof a layer or a film Exanples of the
Ssupephgthequinone diazidesulfonyl group or a 4-

naphthoguinone diazidesulfonyl group can be used for
the naphthoquinone diazide sulfonyl group in the NQB
compound B. 4-Naphthoquinone diazidesulfonyl ester
compounds have absorbance in the i-line region of a
10 mercury lamp, and are thus suitable for i-line
exposure. 5-Naphthoquinone diazidesulfonyl ester
compounds have absorbance extending as far as the g-
line region of a mercury lamp, and are thus suitable
for g-line exposure. In the present invention, it is
15 preferable to select 4-naphthoquinone diazidesulfonyl
ester compound or 5-naphthogquinone diazidesulfonyl
ester compound according to the wavelength for
exposure, Further, a naphthoquinone diazidesulfonyl
ester compound can be obtained in which a 4-

20 naphthoguinone diazidesulfonyl group and a 5-
naphthoguinone diazidesulfonyl group are combined in

the same molecule. In addition, a 4-naphthogquinone



5 on which the coating is carried out include a

silicon wafer, a ceram c substrate or an al um num
substrate. At this stage, a bonding auxiliary such as
a silane coupling agent may be coated in advance onto
the substrate in order to i#&prove adhesi on between
the 10 relief pattern to be fornmed and the substrate.

Ex &fsizdsiesfuiffpnwlo gty mamsiinchdandie shimmrivategiginone
using a spinner, spray coating using a spray coater,

di ﬁ%ﬁaﬁgl,deﬁrqlﬁfHng ﬁfd:%mow%g@aw%,mw cﬁﬁ%ﬁ‘?ﬂ'@er
istried by prebaking at 80 15 to 140C, foll owed by

cardi MPSut an exposure step for exposing the |ayer

or filmw th_.actinic rays . through g . mask .using a
exposur e appgaattﬁlse splfce}‘?ye b S EERS %tlor};{l |KC eer“:'}n'(f:i?a“‘nnt of the

' |-ector. or. f ' t4
T ST el S RS e 1 ays COPaRS b

el 6Glsk0RB 08D Yo13dRANEAB EXaMes @f Jdias 3Gf Ml s,
rays which may be “used i nclude X-rays, an” el ectron

be ¥ aAYs 3 @lo Wesidda d ilhinds andWodd S rd@isably 10
prg?grably have a mavé?tngtﬁggf 200 to 500 rgk. Fromy

t he osBangeeitat of maadd.ern resol ution and 25

handl eability, the light source wavelength is

pr éegalliy tslod veprit N€9,] h-1ines or i-lines of a

mercury |anp. Such rays may be used singly or in

10conbi nat i on. ExBepdeisaldly threefosraaed asaliverdxpdunsed in

15

20

25

apparatus is a 46 contact aligner, a mrror projector

or thespaggent NeRpPosd tdeveligsilngiestitdse ipelegy sodyanits N-
o&ethyl—Z—pyrrolidone, N,N-dimethylacetamide, N,N-
dimethylformamide, dimethyl sulfoxide, tetramethylurea,
y-butyrolactone and morpholine. In addition to these
pelar solvents, common organic solvents, such as
ketones, esters, lactones, ethers, halogenated
hydrocarbons and hydrocarbons may also be mixed.
Examples which can be used include acetone, methyl
ethyl ketone, methyl isobutyl ketone, cyclohexancne,
methyl acetate, ethyl acetate, butyl acetate, diethyl
oxalate, ethyl lactate, methyl lactate, butyl lactate,
propylene glycol monomethyl ether acetate, propylene
glycol monomethyl ether, benzyl alcohol, phenyl glycol,
ethylene glycol dimethyl ether, diethylene glycol
dimethyl ether, tetrahydrofuran, dichloromethane, 1,2-
dichloroethane, 1,4-dichlorobutane, chlorobenzene, o-
dichlorobenzene, aniso%e, hexane, heptane, benzene,

toluene, xylene and mesitylene.



eluting or renoving the exposed portions or irradiated
portions with a devel opi ng sol ution. The devel oping 5
nmet hod can be sel ected from di ppi ng, paddling and
rotational spraying. Exanples of the devel oping
solution include inorganic akkalis such as sodi um
hydr oxi de, sodi um carbonate, sodiumsilicate and
anmoni a wat erLn drigarm e sen thesorgerst wsoret igttammeuntiof the
di et hyl am ne, triethylam ne and triethanol am ne, an
aq@Eedn isolanliventof (G diusatier ridrey manami ofn seagedueh Ha0
t et ranet hyl anmoni um hydr oxi de and tetrabutyl anmoni um
hy eI &Y Fad sarpfadilieo e sstanduratt Pamntth & 1,000
sui tabl e ambunt of water-sol ubl e orgggic sol vent such

f

15 PAL tfefaMAS Sor RSFETAP Andt 4P st f Att At Y mass and
tionally . added. t lution of
S SEPAToERAS ok Ty o U B LA havi ng o

concentrati on .of ,.Q..5 ta 10% and nore preferably 1.0 to
5.3¢?ﬂAfﬁ%Fgﬂé¥%F%ﬁgﬁ§a washing is carried out with a

20 11 nSing SGILIHAN I LR ARYE] ORIl SO1 L o,

whereby a relief pattern forne e substrate can

be 5 LRLEARRA + PIHP BT Rntt hgvdiiSidlg, sl Ohed NSlardens a

distilled water, nethanol, ethanol and isopropanol,
Whigg/e ,may sk fasednd QR QF JUaLAL IGOIEN Nedy Wbt Zdnally be

Finally, a heating step is carried out for heating

10t hesklus - abhleaien edidialiweenddrisatreow da efesquaitieat nin Tiere

heating tenperature is preferably 150 to 400C

wheletlay 1t.he Epfaoipdsensift ithe dlyaz dmapihtdeoquetone vivlet,
crystal violet and malachite green. Examples of the
surfactant include a non-icnic surfactant consisting of
a polyglycol such as polypropylene glycol or

15 polyoxyethylene lauryl ether, or a derivative thereof,

a fluorine surfactant such as Florard (trade name,

manufactured by Sumitomo 3M Ltd.), Megafac (trade name,

manufactured by Dainippon Ink And Chemicals,

Incorporated), or Sulfron (trade name, manufactured by

20 Asahi Glass Co., Ltd.), and an organic siloxane

surfactant such as KP341 (trade name, manufactured by
Shin~Etsu Chemical Co., Ltd.), DBE (trade name,
manufactured by Chisso Corporation), or Glanol (trade

name, manufactured by Kyoceisha Chemical Co., Ltd.).

25 <Method for forming cured relief pattern>

One example of the method for forming a cured
relief pattern on a substrate using the present

composition (hereinafter sometimes referred to as



conmpound and the diluent solvent are volatized to
obtain the cured relief pattern. In a generally-used
nmet hod for formng a cured relief pattern using a
pol yi m de or a pol ybenzoxazol e precursor conposition,
5it is necessary to heat t04300 to 400C to make the
cycl odehydrati on reaction progress for converting to

t héppelginti detdoddol widnz oxar diee dedowsisd . because
this is unnecessary in the present nethod, the present
met hod can b&1pséfesalsioptided sden iforcadanisshitfctinr
10 devices or the like which are easily affected by

he&PIMipEyitHGsPFeSeRs GREROFL oM cafssdFaie ddedhe
OSBER, pebErdny it & et B0 R T S e
sPref IO PELERRIAY SRS IR0 BT L B
R At e S el L
bepeaghi@dstQuk, ak BonAMey ta%EEqui%tz’#»; &udhh@ NeatdiNGne

may be carrie out under “reduced pressure by

ut Ebligl REgaayaaduieRUER c2Bted Hhe akdve@cePonto the
sem conduct or device can be fabricated by wusing the
absubsdeacei badomrdehodof ampirera Bghasdvwhetetildrefthe

pattern together with a nmethod known in the art for
10f abeltafi pgtaesentoobducbomedeande the tshestetited 25
for formng the buffer coating and interlayer _
i nEgampilea ofl khef cohgingnineshadctioclyde spinfis@ating
present method can be especially preferably used for
using a spinner, spray coating using a spray ccoater,
dipping, printing and roll coating.
Then, the coating is dried by prebaking at 80
15 to 140°C, followed by carrying out an exposure step for
exposing the layer or film with actinic rays through a
mask using an exposure apparatus such as a contact
aligner, a mirror projector or a stepper, or for
directly irradiating the layer or film with light rays,
20 an electron beam or an ion beam. Examples of the
actinic rays which may be used include X-rays, an
electron beam, UV rays, or visible light rays, but the
rays preferably have a wavelength of 200 to 500 nm.
From the standpoint of pattern resolution and
25 handleability, the light source wavelength is
preferably the g-lines, h-lines or i-lines of a mercury

lamp. Such rays may be used singly or in combination.

Especially preferred as the exposure apparatus is a



fabricating sem conductor devices which cannot be heat

48 treated at 250C or nore. [Exanples] Exanples of

t he enbodi nents according to the present invention

wi Il now be described in nore detail 5 with the

foll ow ng Reference Exanpl esqes Exanpl es and

Conpar ati ve Exanpl es. (Production of polyner

sokenitars) aldBefear, erc eibranpiper oliecAk drounr- reckegper.

separabl e, glass flask 10 provided with a stainless

st eel anchor Negityr @ dsxelopguigpsdepniitsh ca ridee Sty Kor

tra and a nitrogen inlet tube. The flask was heated
SPﬁﬁpﬁganr§m§Vﬂﬁéoﬁh§|EXPﬁéﬁﬁ PedeEd ofs o g nAdilaged

a55|n nltro%g gas therethrough 15 Char ged )

toBQFﬁanﬁeWé 636§e§e@@@lﬁﬁbﬁP §t-ion. The developing

G BrRbaisan %?%%ﬂs%fsﬁ”%ﬁp EHa e Zﬁ%a@%%mg a6t g
4

(nsptsdPRar Berdviug®: oEReRlaiade B eI BN )

gfs 389u¥f1>5ﬁ' ghehgateoqaorlga 1% g}%am' %fh %r;' U418

N- et pyrroli done &reinar erred to
aShyHNBxideangoagu& EErbth%ﬁe’s@ﬁ@uhh%lﬁg%%kkaﬁhd
m xture was heated at a silicon oil bath tenperature
of akiB0FiwhivheerpasshRaibi bm@ges gasht Aer ethQuahnender
stirring at 180 25 rpmfor 1 hour and 40 m nutes.
10Dudieghyhemira¢t t@fiethylamine and triethanolamine, an

U‘I

aqueous solution of a quaternary ammonium salt such as
tetramethylammonium hydroxide and tetrabutylammonium
hydroxide, and an aqueous solution into which a
suitable amount of water-soluble organic solvent such

15 as methancl or ethanol and a surfactant are optionally
added. Among these, an agqueous solution of
tetramethylammonium hydroxide is preferred, having a
concentration of 0.5 to 10% and more preferably 1.0 to
5.0%. After developing, washing is carried out with a

20 rinsing solution to remove the developing solution,
whereby a relief pattern formed on the substrate can be
obtained. Examples of the rinsing solution include
distilled water, methanol, ethanol and isopropanol,
which may be used alone or in a combination.

25 Finally, a heating step is carried out for
heating the thus-obtained polycondensate relief

pattern. The heating temperature is preferably 150 to

400°C, whereby the photosensitive diazonaphthoquinone




o

distillate of toluene and water (toluene 25 g, water 3
g) was renoved. An aliquot of this solution was

diluted with NWP, and the nol ecul ar wei ght of the 49

pol ycondensat e was mneasured usi ng gel perneation
chromat ogr aphy (TSK gel Supepht RC, TSK gel Super HM M
manuf act ured by Tosoh Corporation, devel opi ng sol vent:
NV ofpE)ndT e cp alhec aiderssat esdiacerse veert & hto el g8 £

nol ecul ar wei ght of 25,000 based on pol ystyrene

st @rdarigs the tduredsinglie St airst ributd arercuralkl y-used
showi ng a single conposition. This reaction solution
wadeidesd toro gwirsd ndo & qursfd viestleire Ui krt g hassipep
stlrrlng, wher eby the polynmer dispersed and 10

pr 8GLIIECEd OrTiHe p@rldmzqwaé:@mwm qcrmpmtlon,
sui,tably washed with water. The water

théﬁ f enﬁﬁ?&ﬁ&%&so dSadd i %%J&Lﬁﬂ%ﬁdtph@ake the
iRt i s U B s e ”""fsf-‘oprow?ﬂ%e”\%r'v%‘é%lsto

h [y | ut h
C o CREC oty iy P%ﬁ%%&%@sfagz%% ey pERd R
<R%E§%eﬁgeu5%%%%%%a v Ad W %%%% éwﬁgi uHﬂﬁ?%resent

with a stirring ro a Dean- trap and ‘a it ogen

I nh@tnbub@awageZQr@ff@&%qw&é%dl‘év%% %(zﬁ%e?ﬂltwnd?fctor
bi cyclo(2,2,2)-0oct-7- ene-2,3,5,6-tetracarboxylic

10di dekbydesder( thauflakeuked chby rdl dashy EFRGEH b )heat.

15

20

25

wei ght of 248.19, hereinafter referred to as "B
antb8idhsdy( 3@henpkEeseht( eatiodocan also be used in heat

treatments to 300 to 400°C. Examples of such a heat
treatment apparatus include a hot plate, an oven or a
temperature-programmable heating oven. Air or an inert
gas such as nitrogen or argon may be used as the
ambient atmosphere during the heat treatment. Further,
in cases which require the heat treatment to be carried
out at a lower temperature, the heating may be carried
out under reduced pressure by utilizing a vacuum pump
or the like.

A semiconductor device can be fabricated by
using the above-described method for forming a cured
relief pattern together with a method known in the art
for fabricating a semiconductor device as the method
for forming the buffer coating and interlayer
insulation film of the semiconductor device. The
present method can be especially preferably used for

fabricating semiconductor devices which cannot be heat



4- hydr oxyphenyl ) sul fone (manufactured by Konishi 25

Chem cal Ind. Co., Ltd., nolecular weight of 280. 3,
hereinafter referred to as "S02-HOAB"). The system was
charged with 0.9 g of y-valerolactone and 1.44 g of
pyridine as the catal yst, andg50 g of GBL and 30 g of

50 toluene as the solvent. First, the m xture was

St itveart edata t1 @h 0°Emofromoz@ .m nut es under a ni trogen

at nrosphere at roomtenperature, and then heating was

st ditzedhddyes Idi pping in a 180C oil bath. The entire
solution was 5 stirred at 180 rpm During the

reaction, wattetampresduded s eniypimeniet aeeording to the
elimnated by azeotropic distillation with toluene, ,
an®oSFENkatidtvaiian vHeldumfvatkel dRSehidedrinmere tPrtall
reflux tube was drained off every 30 m nutes. One

hotht ¥ (e thiod LRy HchtAHF Q6% SR A Di | A SR sand

renpved tq .stop. the. heating. Stirring was continued
at %ﬁﬁ%lWﬁ{hﬁamQﬁq%Ting for -30 mnutes at room

ter@q_,ro%lgt%, naot -olxnf%reé:@tgﬂ%v\as started. The

systém was "charge nmol ) of

3, 4rdH a0 nadi |, ether 15 (manufactured by
kRé@é?@ﬂa% ﬂ¥%§§%$ %gh’

Wakayama Sei ka Ki Ltd., nolecular weight of

200. 00, her ein@dfl-deRHRId et du@ble MAAEY £ Padd O

(30 mmol ) of 4, 4'-diam nodi phenyl ether (nmanufactured

10by phékayiaah wieitka KAain1eks diddbl arBNEC WAl r Mt G s
of 200.00, hereinafter referred to as 20 "p-ODA"),

8. &gud ppad mrinlh) a0Dedn3FStark -tHapley/ |d etitassrdroxiniet

di anhydri de (manufactured by
tube. The flask was heated by dipping in a silicon oil
bath under stirring while passing nitrogen gas
therethrough.

15 Charged together were 26.66 g (60 mmol) of
2,2-bis (3, 4~dicarboxyphenyl)hexafluoropropane
dianhydride (hereinafter referred to as "6FDA"), 10.8 g
{50 mmol) of 3,3'-dihydroxy-4,4'-diaminobiphenyl
(hereinafter referred to as "HO-AB"), 0.6 g (6 mmol) of

20 fy-valerolactone, 1.8 g (18 mmol) of pyridine, 150 g of
N-methylpyrrolidone (hereinafter referred to as "NMP")
and 30 g of toluene, and the resultant mixture was
heated at a silicon o0il bath temperature of 180°C while
passing nitrogen gas therethrough under stirring at 180

25 rpm for 1 hour and 40 minutes. During the reaction,
distillate of toluene and water (toluene 25 g, water 3

g) was removed. An aliquot of this solution was

diluted with NMP, and the molecular weight of the



Ube I ndustries, Ltd., nolecular weight of 294. 33,
hereinafter "BPDA") and 2.98 g (12 mmol ) of BCD. The
system was further charged with 72 g of GBL and 30 ¢

of 25 toluene. The m xture was stirred at 180 rpmfor
30 mnutes at roomtenperatgyse, and then heating was
again started by dipping in a 180C oil bath. During

t hgolheaeidediatiehtrad siddduater] afsiirlip Jedlaqidmmeation
byproducts 51 water and toluene was renoved. After
heatirogatodeaphst | (MSEngedt SIGEHRE,0rTSX hymilr SwgierHM-M
180C, the oil bath was renoved to stop the heating.
Theanhdecpuaede by Tipsiopmeio tipadt 2 dwei g Ifte wadenaigey solvent:
nmol ecul ar weight in terms 5 of polystyrene of 21, 500.
ThiV¥Pr 48C€1 on TheubPPbHCRRgengasedhadopwiveédahs sveIrgge
wat er under hi gh-speed stirring, whereby the pol yner

5di §pérsEdagndeighdciof tardP0 PR est QuROMERE ¥ er ed
e B R R T R
w EHOREHE 5 S EaET C OB b D SR i, oo
Eoas) gag gl sde e S AE e el Sl peed
thgt i $aARGDT QRRIWESS ta% b1 N LD IME. A

four-necked flask équipped with a stirring rod, a
10Dephestipikatedn amthed pHodiRdewdsricdwdiedvamd drasrged

with 14.89 g (60 nmmol) of BCD and 8.41 g (30
suitably washed with water. The water was removed,
then the product was dried in a vacuum and the
polycondensate was recovered (hereinafter sometimes
- simply referred to as "polymer"). This polymer was
15 charged with NMP to prepare a polymer solution having a
resin concentration of 30% by weight (P-1).
<Reference Example 2>
A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrcgen inlet tube was
20 charged with 14.89 g (60 mmol) of bicyclo(2,2,2)-oct-7-
ene-2,3,5,6-tetracarboxylic dianhydride (manufactured
by Aldrich, molecular weight of 248.19, hereinafter
referred to as "BCD") and 8.41 g (30 mmol) of (3-amino-
4-hydroxyphenyl)sulfone (manufactured by Konishi
25 Chemical Ind. Co., Ltd., molecular weight of 280.3,
hereinafte; referred to as "S0Z2-HOAB"). The system was

charged with 0.9 g of y-valerolactone and 1.44 g of

pyridine as the catalyst, and 50 g of GBL and 30 g of



(8]

20 mmol ) of S02- HOAB. The system was further charged
wth 0.9 g of y-valerolactone and 1.44 g of pyridine
as the catalyst, and 50 g of GBL and 30 g of toluene
as the solvent. Then, the mxture was stirred at 100
rpmfor 20 m nutes under a ghtrogen at nosphere at

room 25 tenperature, and then heating was started by

di ppilugnen asa tROGdiverhiat h.Fithe ,erdhd enisalukid Geyvastirred
stirred at 180 rpm During the reaction, water

pr eduddd apma fday@loduictubeess widear ratred tnygear edtmagploere
distillation 52 wth toluene, and the water which

ac @mylogre d eap eriad unisot taod dfherhdiaadfing washestverted by
drained off every 30 mnutes. One hour after the

he StiPRg "6t 4t éd 18t0h€ eitl bphhn wiber erbiee solytépnt Was
heat i,n Stirri g was 5 continued at 180 rpn1 Adter

st e %&df Gt é@ nitRt-es DA I dhe diRs&tdtQie W

t wo- stagg chargl was, started. .The system was char ed

wi PR 8UGEY 3F3 )Oldalf:t W@B‘AAllél tged(&y 46) %T ic
f%ﬁﬁﬁl@%&éﬁ%&%@% oAnh e Safedub i el )
GBLaceuﬁl ggtg of, +1 %hqgeg%tt!;&eofmtﬁewr%m Stubref gﬁdtsﬁ

O rpm m nutes at room tenperat ure,

heaﬁ:bﬁﬂe\ﬁaéfigékr@r“gﬂ a0t @4 n¥ esdi PRINRY Hora an%QeQ Yre
bath. During the réaction, the distillate of the

10r eaebit@Aghypaededl s that eh 1283 thohAeN @ kB VRS Hif el the

After heating under stirring at 180 rpm for 3 hours

at h#88Cngt he seiikrbaghwaas coaniveedd atstiep riphe After

heati ng. The thus-produced pol yner had a wei ght
stirring for 30 minutes at room temperature, a two-

stage charging was started. The system was charged

with 6.01 g (30 mmol) of 3,4'-diaminodiphenyl ether

15 (manufactured by Wakayama Seika Kogyo Co., Ltd.,

20

25

molecular weight of 200.00, hereinafter referred to as
"m-ODA"), 6.01 g {30 mmol) of 4,4'-diaminodiphenyl
ether (manufactured by Wakayama Seika Kogyo Co., Ltd.,
molecular weight of 200.00, hereinafter referred to as
"p-ODA"), 8.83 g (30 mmol) of 3,3',4,4'-
biphenyltetracarboxylic dianhydride (manufactured by
Ube Industries, Ltd., molecular weight of 294.33,
hereinafter "BPDA") and 2.98 g (12 mmol) of BCD. The
system was further charged with 72 g of GBL and 30 g of
toluene. The mixture was stirred at 180 rpm for 30
minutes at room temperature, and then heating was again
started by dipping in a 180°C ¢il bath. During the

reaction, the distillate of the reaction byproducts




average nol ecul ar weight in ternms of polystyrene of
9,800. This reaction solution was added dropwise to 5
20 L of water under high-speed stirring, whereby the
pol ymer di spersed and precipitated. The product was
recovered and then suitably sypashed with water. The
wat er was renoved, then the product was dried in a

vageueragedt Belpehgniaswasmoeealer ed.tekh el ivige undsr
25 charged with GBL to prepare a polymer sol ution

hagthgrangr asi d86omrpanttoat Bohoalrs35% B ORE|, ghhe( Bi3) bath
<Ref erence Exanple 4> A pol yner sol ution was produced
usiwag thmo%58d sanetppotéeuhesitdsngi.n Réfee ténce MBcaiyyicsl

2. A four-necked flask equipped with a stirring rod,

a E@émmsﬁahadtaayeagataaﬁﬁﬁﬁ@@eWOﬁ@m@ﬂa¢UM@nﬂﬁi in terms
charged with 17. 37 70 mmol ) of BCD, 6.41 g (30
5nn@ﬁ)pgl§ﬁtgggnﬂog§ 2 §O§ (9 |ye@ptlon solution was

|.er .ol act one, i.dine, 78 g of
ﬁaﬁﬁgl §PPUFF80§8 Qn& g% WﬁtGF)PGF€éyélgfh§Hﬁ ure
was, heated at, a_s bat h .t enperat ure, of 180C

unﬁEFr&LPPru B8 aEbys PR o e smtesd W Ty the
BELERBscgLall || 2he BLolctoluene and el ehRs ne

€ nixture stirre

”‘EHE%%?Q% hggﬁbﬁegﬁﬁhahﬁkér.an@h%h%%te%h%%%eQéMd#éd
BPDA, 12.98°g (30 B

104, ﬂheﬂlEﬁeaﬁkﬂﬁgbﬁnﬁéﬁ)ﬂhﬁaﬁ|§H|Eoﬁﬁcuhﬁﬁ%%bn%hbegslymer
referred to as "BAPS"), 6.01 g (30 nmol) 15 of p- ODA,
10Qag ekcEBbrand 20hg pblypkwenas tharged with GBL to

prepare a polymer solution having a resin concentration
of 30% by weight (P-2).
<Reference Example 3>

15 A polymer solution was produced using the
same procedures as in Reference Example 2.
A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 14.89 g (60 mmol) of BCD and 8.41 g (30
20 mmol) of SO2-HOAB. The system was further charged with
0.9 g of y-valerolactone and 1.44 g of pyridine as the
catalyst, and 50 g of GBL and 30 g of toluene as the
solvent. Then, the mixture was stirred at 100 rpm for
20 minutes under a nitrogen atmosphere at room

25 temperature, and then heating was started by dipping in
a 180°C oil bath. The entire solution was stirred at
180 rpm. During the reaction, water produced as a

byproduct was eliminated by azeotropic distillation



m xture was stirred for 1 hour at room tenperature,
and then heated under stirring at 180 rpmfor 3 hours
at 180C. The reflux liquid was renoved. The thus-
produced pol ymer had a wei ght average nol ecul ar wei ght
20 in ternms of polystyrene of~,22,700. This reaction
sol ution was added dropwise {0 5 L of water under

hi ghtrsReAdeHd ! T t W ST ARt 10| A0 Imel SRS S8d the
and preC|p|tated The product was recovered and then

SUidcatom was ek wWdil watieibe s WitLineWmSo ety 2P
then the product was dried in a vacuum and t he pol yner

wasimet@ser edinel e uolafterr was: deartgedy dtidriEl, tithe oil
prepare a polynmer solution having a resin

coledmit mats aremoofed30% Bopeitgie heRtd)ng 54 St<IRefigrences
Exanpl e 5> A pol yner sol ution was produced using the
Ssamenprigeedurads 18 inprRef dvidmue Shdanpirg 1o 30 minutes at
four-necked flask equipped with a stirring 5 rod, a
Deéﬁogtéﬁﬁmﬁﬂﬁﬁlﬁﬁﬁ @-mwgﬁﬁiﬁQQIﬂhﬁrQ%R&e%Qﬁ;Sﬁﬂﬁﬁiﬁm

2 St »;%4%9%@ oEon 20 14 (%2 ml) of
S e i a%@ww 2P i S <
g %21 st 15 con %eroqﬁat%ft :agr!;f)g?at ur%ﬁﬁwmwfd

mQS%‘fﬂa erc‘i' Wi9e 2095 deh el UGy lagu%ee“ tSitdidd N9 e

r our 40 m nut es. ring
mixture was stirred at 180 rpm for 30 minutes at room
temperature, and then heating was again started by
dipping in a 180°C o0il bath. During the reaction, the
distillate of the reaction byproducts water and toluene

15 was removed. After heating under stirring at 180 rpm
for 3 hours at 180°C, the oil bath was removed to stop
the heating. The thus-produced polymer'had a weight
average molecular weight in terms of polystyrene of
9,800. This reaction solution was added dropwise to 5

20 L of water under high-speed stirring, whereby the
polymer dispersed and precipitated. The product was
recovered and then suitably washed with water. The
water was removed, then the product was dried in a
vacuum and the polymer was recovered. The polymer was

25 charged with GBL to prepare a polymer sclution having a
resin concentration of 35% by weight (P-3).
<Reference Example 4>

A polymer solution was produced using the
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the reaction, distillate of toluene and water was 15
renoved. The thus-produced pol yner had a wei ght
average nol ecul ar weight in terns of polystyrene of
24,600. This reaction solution was added dropwi se to 5
L of water under hi gh- speed girring, whereby the
pol yner dispersed and precipitated. The product was 20
I eGARY @ RRAUReN itraHeravashaed middpvater. The
wat er was renoved, then the product was dried in a
vacuum and t e feinHiRiceas Tlety e pgdte wially rerstiasring
charged with GBL to prepare a polyner sol ution having
a reesi a Cerceritaatk dragf By vedagdn (11Dt Afe was
<Ref erence Exanple 6> A polyner solution was produced
usichgrgles widie 1r.édedured awndll Ref ed@hceb -Bilanpl 8@ . mmol)
A four-necked flask equi pped with a stirring 55 rod,
a BEaROSHORE,r &b %ad @ mmalogerf invedergBackase, 1.2 g
charged wi_ith 22.34 g (90 mol) of BCD, 25.64 g (70

% gpogpaet (E’Ygflﬁil(@ it )9 off W m@ﬂ%%dws and

toebeﬁe e sy o M iy e oo ok -t Len
Cend Beife Ferketel ré‘o Of 1 o §F5rﬁé§“’—“%}na. g1 g0 o

t erper atur e, |m\m
' nfo? %%Oﬁiﬂhl e@f"}t h. th't e q:esa@éitdnon 1L e
8 e rea i on, wat er uce as a

1010t9m(ea@ughdwa;§t%lf wa@atr%%o%oazeqtﬂeomﬁtdix% 'da!satétci'}red

with toluene, and the water which accunul ated at the
at 180 rpm for 30 minutes at room temperature, and then

charged with 8.83 g (30 mmol) of BPDA, 12.9%8 g (30
mmol) of 4,4'-di(3-aminophenoxy)phenylsulfone

(hereinafter referred to as "BAPS"), 6.0l g {30 mmol)

15 of p-ODA, 100 g of GBL and 20 g of toluene. The

20

25

mixture was stirred for 1 hour at room temperature, and
then heated under stirring at 180 rpm for 3 hours at
180°C. The reflux liquid was removed. The thus-
produced polymer had a weight average molecular Qeight
in terms of polystyrene of 22,700. This reaction
solution was added dropwise to 5 L of water under high-
speed stirring, whereby the polymer dispersed and
precipitated. The product was recovered and then
suitably washed with water. The water was removed,
then the product was dried in a vacuum and the polymer
was recovered. The polymer was charged with GBL to
prepare a polymer solution having a resin concentratien

of 30% by weight (P-4).



bottom of the ref |ux tube was drained off every 30
m nutes. One hour after the heating started, the oi
bath was renoved to stop the heating. Stirring was 15
continued at 180 rpm After stirring for 30 m nutes at
roomtenperature, a two-stage,charging was started.
The system was charged with 200 g (10 mmol) of m CODA,

2. leqegggd@nﬁgbmyiéaggDA 2. 94 g (10 mol ) of BPDA
and 2.48 g (10 nmol) of BCD. The system was further

20 char ged Wi bo3gn10ls BBl 30 vH) Profduclaiansinghene

m xture was stirred at 180 rpm for m nutes at room

t egparaptioeedai@d st Ren ihe #d ey et ay@nplst art ed by

di pping in a 180C oil bath. During the reaction, the
distillate ofA tioeireectkiean fygwhocupntippeat evitdnd stirring
tol uene 25 was renoved. After heating under stirring

Sat rog0 epPeahoiStaodrapaentB@Chitthrogsinl iydtdt viadbe was
renoved to stop the heating. The thus-produced
popiﬁﬁﬂflgeﬁaéflﬁhv\@l%l@@ gav(éroa@f@qq:dl eduldiPAmeidthtl4 g (55
ternms _of polystyrene of 56 10,700. This reaction
soW@Pﬁénoﬁag gdﬁéé(éréﬂwn§b4to 5 L of water under

anVpR BV BrERbad o rae ba%[;%b Lhe o PQLYTEr, di.sher Setapn,
S0 U e PR R AR o

1op°k¥z'ﬁﬁl‘ﬁ@s 1860Y%e! ‘%dNMEh% 918{3]\02? S o172 Hed i

to prepare a“polyner §O having a resin

COgQﬁEgE@;WQ% Bkade¥ Ry Weisdhli coR Bl PReAfRrature of
lgg°c while passing nitrogen gas therethrough under
stirring at 180 rpm for 1 hour and 40 minutes. During
the reaction, distillate of toluene and water was

15 removed. The thus-produced polymer had a weight

average molecular weight in terms of polystyrene of

24,600. This reaction solution was added dropwise to 5

L of water under high-speed stirring, whereby the

polymer dispersed and precipitated. The product was

20 recovered and then suitably washed with water. The

water was removed, then the product was dried in a

vacuum and the polymer was recovered. The polymer was

charged with GBL to prepare a polymer solution having a

resin concentration of 30% by weight (P-5).

25 <Reference Example 6>

A polymer solution was produced using the

same procedures as in Reference Example 2.

A four-necked flask equipped with a stirring



5i

10

10 A polyner solution was produced using the sane
procedures as in Reference Exanple 2. However, in

this reference exanple, as well as in the foll ow ng

Ref erence Exanples 8 to 12, 14 and 15, y-val erol actone
and pyridine were not used asgthe catalyst. As a 15
result, the ends of the polyner had an acid anhydri de
St keal uaeoeénf-@h&rarrke%&%% fARsle eQUWRRRRM WrHlketd tube was
stlrrlng rod, a Dean-Stark trap and a nitrogen inlet

t ubBawasd e:lmhged Bidt ky 14.08 %@ 106 fmEaln), &5 .BE2D andro
6.01 g (30 20 mol ) of p-ODA. The system was further
chamgéd wift 6FA®S. B.¢ of (Bmmenid 3E g-vhleobdentoas,tAed> g
solvent. The mxture was stirred at 100 rpmfor 20

m fdBesmedderfapymidiogen latlmgs pifeGBlatancbdfi g of
tenperature, and then heating was started by dippin

i ntalugoe.oi Thatixtore ¥8semtilmreashlalt i1 vian Shax r

at 180 rpm During the reaction, water produced as a
by PLBUGEE WESeEl PPA&Eegenh R tHASHPNESRS @tdi%a9™ | ati on

1 Lhgtokuene, ol I et S Sl 3% sl oo
tud-4P25% tharBF i ""féﬁét%??éage%‘-%eug1%25‘2%@35@““ at
?228 egﬁw trnhgta%rlgév\gggg%erre fndr w%q%cﬂ?&%g@w the
/SR VIR MIS B R ST oo
(herehnablaenesf ahtedheO waterONPACh adifuldid R the
bottom of the reflux tube was drained off every 30

minutes. One hour after the heating started, the oil

bath was removed to stop the heating. Stirring was

15 continued at 180 rpm. After stirring for 30 minutes at

20

25

room temperature, a two-stage charging was started.

The system was charged with 2.00 g {10 mmol) of m—-QDA,
2.01 g (10 mmol) of p~CDA, 2.94 g (10 mmol) of BPDA and
2.48 g (10 mmol) of BCD. The system was further
charged with 30 g of GBL and 10 g of toluene. The
mixture was stirred at 180 rpm for 30 minutes at room
temperature, and then heating was again started by
dipping in a 180°C oil bath. During the reaction, the
distillate of the reaction byproducts water and toluene
was removed. After heating under stirring at 180 rpm
for 3 hours at 180°C, the oil bath was removed to stop
the heating. The thus-produced poclymer had a weight

average molecular weight in terms of polystyrene of



under stirring at 180 rpmfor 3 hours at 180C, the oi
bath was renoved to stop the heating. During the 10
reaction, the distillate of the reaction byproducts
wat er and tol uene was renoved. The thus-produced

pol ymer had a wei ght averageggol ecul ar weight in terns
of polystyrene of 12,000. A polyner solution having a

resion 7oencentiat ireR @i 030 %d tWRIrdilad Rrd@e dVasr dgitissel o 5

obt ai ned. <Reference Exanple 8> A pol yner solution was

pr odugedatisirngnidee hIgie speecedyies iagy,| wHefanente

Exanpl e 2. A four-necked flask equi pped with a

st priymgr 20spedsea BeahpStearilpittaaedand Thenigfraaert was

inlet tube was charged with 14.89 g (60 muvl) of BCD

ande6o@ergd( and rmimen) sefi tabADA waERe & ywittdmwedse of .ur tTey

charged with 95.5 g of GBL and 30 g of toluene as the

SsoWRERE. WHe refiovedy e thes $thier Pagdarct1 0@ s phaifest izp a

m nutes under a 25 nitrogen atnosphere at room

t eMPEHETUPBS ARG PRANMCHe #FiSh g oReyedieal-t ed MYy RAPMaTy was

in 180C oi,l .bath. The entire sol ution s stirred,

ot CRBETPEnF Ll PRY £fle PTEBACE Gn PAIISE SRUdoed e Eng

byproduct, was el i m.nat e azeotropigc

R ST L AT R LT T

ac a ott.om of the reflux tube was
Qﬁwgégﬁge EXEBF}S%% e

dr al ne ever m nutes. Two hours after the

1afesti 00, 2R IS Rt S che
SOgale™Brocedures as in Reference Example 2. However, in
this reference example, as well as in the following
Reference Examples 8 to 12, 14 and 15, y-valerclactone
and pyridine were not used as the catalyst. As a
15 result, the ends of the polymer had an acid anhydride
structure,

A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 14.89 g (60 mmol) of BCD and 6.01 g (30

20 mmol) of p-ODA. The system was further charged with
95.5 g of GBL and 30 g of toluene as the solvent. The
mixture was stirred at 100 rpm for 20 minutes under a
nitrogen atmosphere at room temperature, and then
heating was started by dipping in a 180°C oil bath. The

25 entire solution was stirred at 180 rpm. During the
reaction, water produced as a byproduct was eliminated

by azeotropic distillation with toluene, and the water

which accumulated at the bottom of the reflux tube was




and the resulting m xture was stirred for 1 hour.

Next, the systemwas charged with 15.34 g (49.5 mmol)

of ODPA. After heating under stirring at 180 rpmfor 3

hours at 180C, the oil bath was renoved to stop the 10

heating. During the reactiongythe distillate of the

reacti on byproducts water and tol uene was renoved. The

t huE-=r Rl GEE RalarnEr3 dadh riu ties ghtTy e ages NpFesrl elie

wei ght in terns of polystyrene of 12,000. A pol yner

solh#tatdmdhatiart el ,r esitwaeatcard refaoniod Bhdo byayeéght The

15 (P-8) was thus obtained. <Reference Exanple 9> A

polsyreegrens odast iadranggesi pridducedl 85 ing( §henmsbimeof SO02-HOAB,

procedures as in Reference Exanple 2. A four-necked

fl asid &g pesdh Miing aristtiveed mps 28 ¥oekd of Geah-18var k

trap and a nitrogen inlet tube was charged with 14.89
Nea e GY BB 47F EIFEIPG 30tk 3619 LD el )

system was further charged with 103.1 g of GBL and 30

o' 9 Bilona st ey e Tr e
t ,100 r. 20 m nut it ,
ot AR B LT GRS (1, P en ATHE | PP Vo

A g5ih . n PR |
orir e S BRY e 1P Rt AR Dl o MK ou1

Wagl HPAdu g,%%o%da oY R Gl M A 1Y 1 attﬁﬁ%ﬁ?%t%e

azeotropic distillation wth toluene, and

10Whireh G eu e G iate itihe thotdo gmkg hrtélﬁ:triféfrl Lay;%fh&éfud@s%

drai ned of f every 30 m nutes. ours after
water and toluene was removed. The thus-produced

polymer had a weight average molecular weight in terms
of polystyrene of 12,000. A polymer solution having a
resin concentration of 35% by weight (P~-7) was thus

15 obtained.

<Reference Example 8>
A polymer soclution was produced using the
same procedures as in Reference Example 2.
A four-necked flask equipped with a stirring
20 rod, a Dean-Stark trap and a nitfogen inlet tube was
charged with 14.89 g (60 mmol) of BCD and 6.01 g (30
mmol) of m-ODA. The system was further charged with
95.5 g of GBL and 30 g of toluene as the solvent. The
mixture was stirred at 100 rpm for 20 minutes under a
25 nitrogen atmosphere at room temperature, and then
heating was started by dipping in a 180°C oil bath. The

entire solution was stirred at 180 rpm. During the

reaction, water produced as a byproduct was eliminated




heating started, a two-stage charging was started. The

5 systemwas charged with 16.82 g (60 mmol) of

S02-HOAB, and the resulting m xture was stirred for 1
hour. Next, the systemwas charged with 19.32 g (43.5
mmol ) of 6FDA. After heatinggunder stirring at 180
rpmfor 3 hours at 180C, the oil bath was renoved to

st oy tHeckG-digat idist DUrd tibd Rei 1eacdihe f Mehd the water
distillate of the reaction byproducts water and

t ohtligrh wRS-UrRIIRMR® afthe hd Mec iU B eshe ot hagh@ was
wei ght average nol ecular weight in terns of
poldrstivreehe iff eWAGOR0 Aipoiteer Bal Hdwnrs hefteay tehe
resin concentration of 35% by weight 15 (P-9) was

t hireaditral e@.r teRef er dnce shagmpldhatriny palgynerarted. The
sol uti on was produced using the sane procedures as in

ReFadeEe WBeaglag ged Alftdurlndcked fGdhsinadgui phePIvHPAB,

a stirring 20 rod, a Dean-Stark trap and a nitrogen

i nlP&d (tiise BRA L tdmer JEE i vE et iF b Gl htuppA
12. 97 30 | f .
e Sk el g Sharaed idhe 154 & ndd e mmol)
f t "BARPS")... Th t . f t
e D A T s LU o
the 3@lsvent 1ghke, Myt uB?lV‘BQtFt hﬁ%egeﬁbv%gggéfn@tfogr the

20 m nutes under a nitrogen atnosphere a

10t erRetahyd. e, pAd nighemengatkidiy ouas &Iear&i%%i%adéaomfﬂgcne

in a 180C oil bath: The entire solutlon was stirre
at re@ctlide bYroBucitR whlt@ r' @3Et it uakd §aPRGHAMN aS The
a

thus-produced polymer had a weight average molecular
weight in terms of polystyrene of 12,000. A polymer

solution having a resin concentration of 35% by weight

15 (P-B) was thus obtained.

20

25

<Reference Example 9>

A polymer solution was produced using the
same procedures as in Reference Example 2.

A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 14.89 g (60 mmol) of BCD and 6.01 g (30
mmol} of p-ODA. The system was further charged with
103.1 g of GBL and 30 g of toluene as the solvent. The
mixture was stirred at 100 rpm for 20 minutes under a
nitrogen atmosphere at room temperature, and then
heating was started by dipping in a 180°C o0il bath. The
entire solution was stirred at 180 rpm. During the

reaction, water produced as a byproduct was eliminated



byproduct was elimnated by azeotropic distillation
with toluene, and the water which accunul ated at the
bottom of the reflux tube was drained off every 30 5
m nutes. Two hours after the heating started, a two-
stage chargi ng was start ed. %ge system was char ged
wth 16.82 g (60 nmmol) of S02-HOAB, and the resulting

M OGWUIE AS o i & reids £ 011 sk @Urmﬁ\'?xéoldé}?e SYSIEMNE@Srater
charged with 12.29 g (49.5 nmol) of BCD. Aft er heati ng

10 wiiGer adduntilng e aBGHPMBI o dPUlse ate ARUC, tuhe was
oil bath was renpved to stop the heating. During the

reaaiomd tdfef diwetnyt |3 eniofutidee. r eBod ifosuty prbiductshe

wat er and tol uene was renoved. The thus-produced
polheserinad ta nEdyhta dawer-sfm g dangimowiaghtstartetd s The
15 of polystyrene of 11,000. A polyner solution having

Ja  syediem ewsc eltargadwidgth I8 gvel ghtme 10 W2 -HOAB,
thus obtained. <Reference Exanple 11> A pol yner

solafd 6@%@%@@&@%% RS SOl et %ﬂbc}ed’tﬁ@é as

in Reference Exanple 2. A four-nec ed flask e pped
wi ExE st |Sr¥gSt%d’a5a Pegest pi- 3}nd'J a‘qﬁ f

ando 515 (35 il ot Stelgfs{zﬂ il iﬁ%g"r 3
argss 1251092 = g, 30ngoth L8l UERs R

t he solvent ture was s |rr

1052#%'3?&%%1ur eu andm%h tHd %ﬁ?ﬁ%ﬁ%&%l [ popfl ntghe
|nr%a%%qgnpﬂyﬂ¥3dﬁctgh%ater and toluene was removed. The
thus-produced polymer had a weight average meclecular
weight in terms of polystyrene of 17,000. A polymer
solution having a resin concentration of 35% by weight
15 (P-9) was thus obtained.
<Reference Example 10>
A polymer solution was produced using the
same procedures as in Reference Example 2.
A four-necked flask equipped with a stirring
20 rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 18.61 g (60 mmol) of ODPA and 12.97 g (30
mmol) of 4,4'-di(3-aminophenoxy)phenylsulfone
{(hereinafter referred to as "BAPS"). The system was
further charged with 109.7 ¢ éf NMP and 30 g of toluene
25 as the solvent. The mixture was stirred at 100 rpm for
20 minutes under a nitrogen atmosphere at room

temperature, and then heating was started by dipping in

a 180°C oil bath. The entire solution was stirred at




61 entire solution was stirred at 180 rpm During the
reacti on, water produced as a byproduct was elim nated
by azeotropic distillation with toluene, and the water
whi ch accunul ated at the bottom of the reflux tube was
5 drained off every 30 minutgg. Two hours after the

heating started, a two-stage charging was started. The

sysgemrpas Charded WH QA3 ¢h,( 3 te®lpraduddd\fas and
the resulting mxture was stirred for 1 hour. Next,

t heypysdastwas sC karigacthardd) th3. a8 ok ol dinad )1 I t iléh
CDPA. After heating under stirring at 180 rpmfor 3
howr¢ hatt c18@Ge ,t adbittheb atat eva sviriertoeert unou Isttogyd tdie the
heating. During the reaction, the distillate of the

r edotiton ipfprtbguces st dukenwasoldraiaathe flemwany Jthe

t hus- produced pol ymer had a wei ght average nol ecul ar

315 miauges -i n Twer faougts pditadt yhen dest iy GOR T R $ol ) ngfo-
solution having a resin concentration of 35% by MEiégH

(PSERPensS AN o MRS FERT LRkt erldifc S ¥SGET S Bhar
I I Ut i d [ th .
DT 1501, o P S P PR i ing
‘;' a3k qaul pRed ¢ itr*}:e%t gl G, f 0y %gé?e%es%gméé{ s
aving bal 's"and™a nrtrogen “inlet tube 'was ch rge
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s Kbl 000 b Sl oyl ane g g ing

10( 1Qneee! )stg.frr@égs-at-rh% OSYPERoas Hotldh et chayegedthe oil
with 100 g of L and 20 g of
bath was removed to stop the heating. During the
reaction, the distillate of the reaction byproducts
water and toluene was removed. The thus-produced
polymer had a weight average molecular weight in terms
15 of polystyrene of 11,000. A polymer solution having a
resin concentration of 35% by weight (P-10) was thus
obtained.
<Reference Example 11>
A polymer solution was produced using the
20 same procedures as in Reference Example 2.

A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 26.65 g (60 mmol) of 6FDA and 6.01 g (30
mmol} of p-ODA. The system was further charged with

25 109.7 g of GBL and 30 g of toluene as the solvent. The
mixture was stirred at 100 rpm for 20 minutes under a

nitrogen atmosphere at room temperature, and then

heating was started by dipping in a 180°C oil bath. The



toluene. The m xture was stirred for 1 hour at room
tenperature, and then heated under stirring at 180 rpm
62 for 3 hours at 180C. The reflux |iquid was

renoved. The thus-produced pol ymer had a wei ght
average nol ecul ar wei ght r§terns of pol ystyrene of
20,300. This reaction solution was added dropw se to

5 En@ﬁré g@&ﬁElBﬁd%ésh%QEr%%ﬁegtsﬁgbrrﬁglprﬁﬁh by e

pol ymer I spersed and precipitate ct "was
regeyecedn, andtbbeprodutabl ¥ swasRed rWdulktWaker e 1@ nated
water was renoved, then the product was dried in a
vapyuazasdrbpec Hekyfel avasns eeevereduckis Rkl tefe Water
charged with 10 GBL to prepare a polynmer sol ution
havhhghaaresmnlacedcent taki bntabm36% hheweiefitix( Rubz) was
<Ref erence Exanple 13> A pol yner solution was produced

Sustlnginhd ofanevprycéfumeésuaesi.n Rebehence BEXdepl ¢hz.

15 A four-necked flask equipped with a stirring rod,

a Deahispaskartag, aadtuonptrageshptibéngt wos ﬁé@rted The
charged with 24.82 (100 mmol ) of BCD, 26.91 %
MmBYFLern wps- Fbasga%dm% ﬂﬁe98a9a|<9§t mmp .o @f(f AP, and

BU?F%- ﬁélfsa?ﬂé13'9851§%%§%§”§s?3%ﬁ§r§f 1ggro;m Next,
ea5ogBphy BincRE4RE hikb,od- Thal el Sanaply bf

105'59%” Ohk Q?t QE ETRe BEHEE gE%%Q%Qgt Hﬂ‘iggo E}H 'fBQ
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rpm es,

M AYLes- aE“iBUqC}r%hée%Hﬁ'Eghh was removed to stop the
heating. During the reaction, the distillate of the
reaction byproducts water and toluene was removed. The
thus-produced polymer had a weight average molecular
weight in terms of polystyrene of 11,000. A polymer
solution having a resin concentration of 35% by weight
(P-11) was thus obtained.
<Reference Example 12>

A polymer solution was produced using the
same procedures as in Reference Example 2.

A four-necked flask equipped with a stirring
rod, a Dean-Stark trap having balls and a nitrogen
inlet tube was charged with 11.76 g (60 mmol) of
cyclobutane tetracarboxylic dianhydride, 16.50 g (45
mmol) of 6FAP and 4.33 g (10 mmeol) of BAPS. The system
was further charged with 100 g of GBL and 20 g of
toluene. The mixture was stirred for 1 hour at room

temperature, and then heated under stirring at 180 rpm



25 distillate of toluene and water was renoved. The

t hus- produced pol yner had a wei ght average nol ecul ar
weight in ternms of polystyrene of 74,000. This
reaction solution was added dropwise to 5 L of water
under high 63 speed stirring, whereby the polyner

di spersed and precipitated.'%he product was recovered

angGdhen noitid aftl i ggrehed ret Rewaler 11518 dVaker adved.
renmoved, then the product was dried in a vacuum and

t hehROIOHRY -y MR @ISRk HEE Dol t Vise s ged

wth GBL to prepare a polyner solution having a resin
comeariduAlarove iafht25% merwed gl fdiyis})yretRefef enk,e300.
Exanpl e 14> A pol yner sol ution was produced using the

10 Tdérse neaatedur e lag lian Referais] Beaoptis2.tAAS L of
four-necked flask equipped with a stirring rod, a
SDe &L Stra i darah dghiapgashldtsl tinidicr  Whersish themlymer
tube was charged with 21.98 g (60 nmol ) of 6FAP and

9. g4 spers@iniild roted A-tHtAE nodigheHAMAY o Dy vIgred
g of NMP and 40 of toluene,, and the m xture was

st ialntde(ifh&ln Sorh &Rtk Wite WAL e Wik WateT was
o1 SRERYICCI FARY (T REATDISTy A Gl il e TG et the
T YRR R 2 A S TR Sy

10 Pt 8 B X P e e RS
concentration of 30% by weight (P-12).
<Reference Example 13>

A polymer solution was produced using the
same procedures as in Reference Example 2.

15 A four-necked flask equipped with a stirring
rod, a Dean-Stark trap and a nitrogen inlet tube was
charged with 24.82 g (100 mmol) of BCD, 26.91 g (96
mmol) of S0O2-HOAB and, as the catalyst, 1.0 g (10 mmol)
of y-valerolactone and 2.4 g (30 mmol) of pyridine and,

20 as the solvent, 171 g of y-butyrolactone (hereinafter
referred to as "GBL") and 30 g of toluene. The mixture
was heated at a silicon oil bath temperature of 180°C
under stirring at 180 rpm for 65 minutes, and then at
100 rpm for 35 minutes. During the reaction,

25 distillate of toluene and water was removed. The thus-
produced polymer had‘a weight average molecular weight

in terms of polystyrene of 74,000. This reaction

solution was added dropwise to 5 L of water under high-




distillation with toluene, and the water which
accunmul ated at the bottomof the ref |ux tube was 25
drai ned off every 30 m nutes. The thus-produced
pol yi m de pol yner had a wei ght average nol ecul ar
weight in ternms of polystyrgne of 26,800. This
reaction solution was added dropwise to 5 L of water

ungeechi @it 164 i rspesthetdyy it pherely dhgdalydeing

di spersed and precipitated. The product was recovered
angriehem i tawddabl yrisaghediugd hamt@fcovedvadef vesn
renmoved, then the product was dried in a vacuum and

t heuddlapier washesl medoy eragdr . Therhpo lwaterr wass charagest ,
with GBL to prepare a polynmer solution having a resin
coftbent itae errodofct3Mshynisidyhin (BP-vibuumxRefergme ol ymer
Exanpl e 15> A pol yner sol ution was produced using the

310 wegmE eFrIeaedr-es Tas D9 1natesr etice dbedrgsick WA tIA GBL to
four-necked flask equipped with a stirring rod, a .
DeRAEBPELK 8t PRF YHRF $¢ iR fyidthia mefa GHigantration

(488, Y55, GUPRASOOH 1,02 0, (50 ol of, 02, ho

108588 T 29t 9,95 [ol ene, e i ature vas then,

b Bheny! s BBSHRA AR el e 0 e
10Thghmnet geo%ah%% Was 1ReRleed AR Filnid1len® at 180 rpm
20 for hours at 180C. The reflux 't quid was renoved.

A four-necked flask equipped with a stirring
rod, a Dean-Stark trap having balls and a nitrogen
inlet tube was charged with 21.98 g (60 mmol) of 6FAP
and 9.94 g (30 mmol) of 4,4-diaminodiphenylsulfone, 196

15 g of NMP and 40 g of toluene, and the mixture was
stirred at room temperature. The mixture was then
charged with 35.82 g (100 mmol) of 3,3,4,4-
biphenylsulfone tetracarboxylic dianhydride, and the
mixture was stirred for 2 hours at room temperature.

20 Then, the mixture was heated under stirring at 180 rpm
for 3 hours at 180°C. During the reaction, water
produced as a byproduct was eliminated by azeotropic
distillation with toluene, and the water which
accumulated at the bottom of the reflux tube was

25 drained off every 30 minutes. The thus-produced
polyimide polymer had a weight average molecular weight

in terms of polystyrene of 26,800, This reaction

solution was added dropwise to 5 L of water under high-




The thus-produced pol ynmer had a wei ght average

nmol ecul ar weight in ternms of polystyrene of 29, 200.
This reaction solution was added dropwi se to 5 L of
wat er under hi gh-speed stirring, whereby the pol yner
25 di spersed and precipitateg, The product was
recovered and then suitably washed with water. The

Wafs%e\aa%tlwmged,wr{e@% haPrRAUsSTe Masi Siid ©fbd Mardd

vacuum and the "polymer was recovered. The pol yner was
charged paitlalt et  @Ble prRIRRAME P R Efed Al | tHen
having a resin concentration of 30% by wei ght (P-15).
<Refudtebde Rezhaide wifh lwatzrsepartsblwatfd mskahandmegred,
capacity of 2 5 L, 183.2 g (0.50 nol) of 6FAP, 71.2 g
(0t@empltheoprogpcitdives aitd 8D ry sofvadivwet yrldidstarpaleymer
(hereinafter referred to as "DMAC") were m xed and
st WESedegovEsed. t dgeratlymey 266 ahamissk Ve tdRL to
di am ne. Next, the m xture was cooled to 8Cwith a 10
waPEEPBEEN 2 PO LRIET ﬁQ%HE%QﬂMﬂ?WHﬂ91%uﬁﬂﬁ#QﬂQﬂﬂﬁ%&¥%ﬁtlon
sep% % ol ution of 135, 8 g (0.46 nol) of 4,4'-

ﬁ e & hgﬁlapéarﬁb Pate dichloride dissolved in

f diet | | dinmethyl eth h ft
¢ oRBPrEaePsEa B RoBRRE P th . roppi ng funnel . The 15
time requirenfop, iy %rdrs%awtq%n% SR IAPES o che

maxi mum r eac nperature was hour

1021 58t %%o%@iﬁ&'e‘%g alsl QS '?z“ég’e ro“‘ce i@&%l%eszc“ bed

reaction solution was pw se t :
A four- necked flask equipped with a stirring

n

rod, a Dean-Stark trap having balls and a nitrogen
inlet tube was charged with 14.02 g (50 mmol) of SO2-
HOAB, 12.42 g (50 mmol) of 4,4-diaminodiphenylsulfone,

15 164 g of NMP and 40 g of toluene. The mixture was then
charged with 27.92 g (90 mmol) of 3,3,4,4-
biphenylsulfone tetracarboxylic dianhydride, and the
mixture was stirred for 2 hours at room temperature.
Then, the mixture was heated under stirring at 180 rpm

20 for 3 hours at 180°C. The reflux liquid was removed.
The thus-produced polymer had a weight average
moleculér weight in terms of polystyrene of 29,200.
This reaction solution was added dropwise to 5 L of
water under high-speed stirring, whereby the polymer

25 dispersed and precipitated. The product was recovered
and then suitably washed with water. The water was
removed, then the product was dried in a vacuum and the

polymer was recovered. The polymer was charged with




12 L of water under high-speed stirring, whereby the
20 pol yner dispersed and precipitated. The product was
recovered and then suitably washed with water. The

wat er was renoved, then the product was dried in a
vacuumto obtain a hydroxypog%anide. The t hus-

synt hesi zed hydroxypol yam de had a wei ght average 25

noleegultay pieiiite ian goavide 0fs DAY NenRe i 23adh

The polyner was charged with GBL to prepare a polymer
Solagnicen thating & f SN gonearihtat (ro+1 Bof. 30% by wei ght
(P-16). 66 (13C-NMR Measurenent) The 13C-NWR of the
pokRediersemlogt iForasnp(le- A&>0 P-11) synthesized in

Ref erence Exanples 5 and 7 to it was neasured, and

t hese resul t $rarce ssipamabile Hlgsk inat‘tir& G R By NMR 2
neasurenent conditions are as foll

SAppar a8ds 2adari®e S000ospe &tfr SiétFar 7ri‘ar?ufgac(t%-r9e dipy) ©

Bruker, Bi ospin Sol vent: The pol yner solutlon servin

as pﬁ’ﬁék‘jslélﬁplaléd e @ eordiee thy lacptanidy 0 (Rghgina

t t NVR Test, tu {
(. FREe e fonmso, QAR )2 Vs R, ane erel?eucffofe room
‘E%hge%%‘t&i‘r' b MERSHET . &ogdgﬁg"gag}ﬁner ot on

decoupli mes "Measuri ng

tenperature: %@t%mem&%%e( WL LG P gec with a

(Production of photosensitive naphfhqu|none a2|é
10CORR@WRdBhth. To this mixture was then added dropwise a
separate solution of 135.8 g (0.46 mol) of 4,4'-
diphenyl ether dicarboxylate dichloride dissolved in
388 g of diethylene glycol dimethyl ether (hereinafter
referred to as "DMDG") with a dropping funnel. The
time require for the dropping was 80 minutes. The
maximum reaction temperature was 12°C.

Three hours after the dropping finished, the
above-described reaction solution was added dropwise to
12 L of water under high-speed stirring, whereby the
polymer dispersed and precipitated. The product was
recovered and then suitably washed with water. The
water was removed, then the product was dried in a
vacuum to obtain a hydroxypolyamide. The thus-
synthesized hydroxypolyamide had a weight average
molecular weight in terms of polystyrene of 23,700.

The polymer was charged with GBL to prepare a polymer
solution having a resin concentration of 30% by weight

(P-16) .




<Reference Exanple 17> In a 1L, separable flask

equi pped with a stirrer, a dropping funnel and a
thernoneter, 30 g of a 20 conpound of

3, 3" - bi s(2-hydroxy-5-net hyl benzyl) -4, 4'

di hydroxy-2,2',5,5" -tetranet gyl di phenyl net hane

(manuf actured by Asahi Organic Chem cals Industry Co.,

Lt d13cprBduteasareneBtPC- Bl 25X-F) as a pol yhydr oxy
conmpound and an anount equivalent to 50 nol % of the OH
25 groups the&heofl3¢~NMR of the polymer solutions (P-6 to
1, 2- napht hoqui nonedi azi de- 4-sul fonate chloride were

di 8sdlvedynihdsadzgdofinaRetferennsd Examgtlios iingndlbe to 11
flask was then adjusted to a tenperature of 30C using

a vhermessared,barh. tN@)‘éle repud tef a@e shows Hyl diigre 1 to
was di ssolved in 12 of acetone, and this mxture
Swas - chgpﬁeé3FnNHRam@ﬁ§H§FW&nFuﬁﬁ&dltFﬁ@s o8 @e fpdslows.

t hen added dropw se er. 30 mnutes into_the fl ask
AT pEr uafaﬁgpﬁs 00" BPRELROme to SaRvfAatire Yy

g ug L anot her 30 m nutes. Hydrochloric acid was
t h&h 85e aﬁgﬁﬂnse and the mxture was stirred for

a Eyi L hgt . 30 B%E”Efan 2 eg%‘&%t Schhg ﬁe%%t L SHip1e

m Xt ure was to renove

tr h ydroghhogi h t _
f.*«?%a?g@a,gz@ga 41057 82%) 98,30 g, ek Btk gl cone

10St NMRi Ngs8nduBEXbBdbMet Rubeb4@nee®f tRYeE Ms@r-dfja%%_ 22
g of hydrochloric acid to obtain a precipitate. This

prgé6tRi taleenas wvasbedtubkh wahelearsdliitibnated, and
then the resultant product was dried under reduced
Measuring method:Complete proton deccupling method
Total number: 3,000 times
Measuring temperature:Room temperature (about 25°C)
15 (Production of photosensitive naphthoguinonediazide
compounds)
<Reference Example 17>
In a 1L, separable flask equipped with a
stirrer, a dropping funnel and a thermometer, 30 g of a
20 compound of 3,3'-bis(2-hydroxy-5-methylbenzyl)-4,4"-
dihydroxy-2,2',5,5'-tetramethyldiphenylmethane
{(manufactured by Asahi Organic Chemicals Industry Co.,
Ltd., product name: BIPC-BI25X-F) as a polyhydroxy
compound and an amount equivalent to 50 mol% of the OH
25 groups thereof of 1,2-naphthoguinonediazide-4-sulfonate
chloride were dissolved in 300 g of acetone under

stirring. The flask was then adjusted to a temperature

of 30°C using a thermostatic bath. Next, 12 g of



15 pressure at 40C for 48 hours to obtain the

phot osensi ti ve di azonapht hoqui none conpound (B) (PAC
1). <Reference Exanple 18> In a 1L, separable flask
equi pped with a 20 stirrer, a dropping funnel and a
thernoneter, 30 g (0.0565 5) of a conpound of the
follow ng conpound (nmanufactured by Asahi Organic

Cherpicalrs, 1yt r%s%::ssd—]k%d Jﬁ{oﬂu% @%etone, and
Bl PC- Bl 25X- TPA) as a pol yhydr oxy ound and 48.6 ¢

(0th8% miltdfe ad Zharged into a dropping funnel, The
napht hoqui nonedi azi de-4-sul fonate chloride, which is

anmiammit wedlittaredddedl 8- ap ibeofodde IH i upsSs into
thereof, were dissolved in 300 g of acetone under
st ithel rig.askhe Hfltaesk thees drvgpiad) wsted il shed, this
tenperature of 30C using a 68 thernostatic bath.
SNe Xt 2 tge3 wg sofs timinstchycamiare s 30 gsisiwezls in 18 g
of acetone, and this m xture was charged into a

dr Spidiceghlomiel ackik wasktihen wdsach el omdaer drubvie
over, 30 mnutes into the flask. After_5 the dropping

Wagllf“ltr'ﬁr?hé’&s Sl ok thare awa%lrstther-‘? etf Mymutgdtier 30
e S TR R
t .Th t th
e S L L

1ohy%‘E‘é%%' ‘%%115?3%%’ wfa*ée %h%el NG diildd At Ao was radded . -

ropvvlse e strrring an X1 ng

W ihRill 649310k B‘rﬁﬁem\&@(tl%@ N2, B4 S ‘iﬁﬂlé)rv}éter

aC;ndtgz g of hydrochloric acid to obtain a precipitate.
This precipitate was washed with water and filtrated,
and then the resultant product was dried under reduced
15 pressure at 40°C for 48 hours to obtain the
photosensitive diazonaphthoquinone compound (B) (PAC-
1).
<Reference Example 18>
In a 1L, separable flask equipped with a
20 stirrer, a dropping funnel and a thermometer, 30 g
(0.0565 mol) of a compound of the following compound
(manufactured by Asahi Organic Chemicals Industry Co.,
Ltd., product name: BIPC-BI25X-TPA) as a polyhydroxy
compound and 48.6 g (0.181 mol) of 1,2~
25 naphthoquinonediazide-4~sulfonate chloride, which is an
amount equivalent to 80 mol% of the OH groups thereof,
were dissolved in 300 g of acetone under stirring. The

flask was then adjusted to a temperature of 30°C using a



obtain a precipitate. This precipitate was washed wth
water and filtrated, and then the resultant product
was 15 dried under reduced pressure at 40C for 48
hours to obtain the photosensitive

di azonapht hoqui none conpoundgs(B) (PAC-2). HO OH KH3C
CH3 CH3 HO OH 69 <Reference Exanple 19> In a 1L

S e R AR tfd AKX 1R0H PPa W t M 3 & Idf &fpi &K ORRIAY was
funnel and a thermoneter, 30 g (0.0474 nol) of a

corpaasd vafd tihe fold @ n-amounthd (e ul aed wike dedry
Honshu Chem cal Industry Co., Ltd., product nane:

TelkdargdBPAntas sa dralpghivdy donreanpoulice mainck W #asg then
(0.152 nol) of 1,2-naphthoqui nonedi azi de-4- sul fonate

c hlagidede dneipivdled ovarr dfoumitnuggs vialtentthteo Blaskol Bifer
the OH groups thereof, were dissolved in 300 g 10 of
Sac éthenanprdem s tas ingiisties f |t weisk i walj stiegred for
to a tenperature of 30C using a thernostatic bath.
Nediothery 39 & nutas-hy Hdaechdes i ssoid atps -hen gdsed
acetone,, and thjs m xture was charged ipto a droppi,ng

f uRHFEPY e n"‘ir%it e e t4Fen “‘cﬁfde%tldfrf(?ﬁufifé? cﬁ/efrul%cﬁef‘s 30

IIER 441, RSl A0 el S PO SR s v

M YLes £ M0 Ud GAtE iR 18N adARHhYLOPW Se,

10 hydrochloride. Then, the obtained filtrate was added
dropwise to a 3 L beaker while stirring and mixing with
1,640 g of pure water and 22 g of hydrochloric acid to
obtain a precipitate. This precipitate was washed with
water and filtrated, and then the resultant product was
15 dried under reduced pressure at 40°C for 48 hours to
obtain the photosensitive diazonaphthogquinone compound

{B) (PAC-2).




and the mxture was stirred for a further 30 m nutes
to termnate the reaction. The m xture was then
filtrated 20 to renove the triethylam ne

hydrochl ori de. Then, the obtained filtrate was added
dropwi se to a 3 L beaker whihe stirring and m xing
wth 1,640 g of pure water and 22 g of hydrochloric
acCidhd e Al ey RCipit ate.  This precipitate was
washed with water ‘and filtrated, 25 and then the

resul tant product Mas skpechpislefldsdus@dippe@ssitie at
40C for 48 hours to obtain the photosensitive

di azdnapht,hegud roprel rep npournsl (&)d (PAGe Romeer HAB ©OHy
ckii::: C HO OH <Reference Exanple 20> In a 1L
sepdr.dil % fmalsk etjE ppepaund af steé rfel] owlng oppipound
funnel and a thernoneter, 30 g (0.0423 nol) of a
Econergwmf.@tu,g:,egj 15 glonghat r(}h@pr@(qal;, Industry Co., Ltd.,

(TR, TV G B e b FH S
tg%ﬁ%%ogﬁt%g(aoggl%T%%ggnpﬂ ,)Za%}aaal?tg‘ll_gc?l}/ﬂ{gﬁ(gdiazide-4 -
reglLfiegu s e el SO S lee o o
(VB or YRLP ol SSOMEM A 0 e SPL AR EE 300
10t e RN R LIuBRE UG ig. The flask was then adjusted
to a temperature of 30°C using a thermostatic bath.
Next, 15.4 g of triethylamine was dissolved in 15 g of
acetone, and this mixture was charged into a dropping

funnel. The mixture was then added dropwise over 30

15 minutes into the flask. After the dropping was

finished, this mixture was stirred for another 30
minutes. Hydrochloric acid was then added dropwise,
and the mixture was stirred for a further 30 minutes to
terminate the reaction. The mixture was then filtrated

20 to remove the triethylamine hydrochloride. Then, the
obtained filtrate was added dropwise to a 3 L beaker
while stirring and mixing with 1,640 g of pure water
and 22 g of hydrochloric acid to obtain a precipitate.
This precipitate Qas washed with water and filtrated,

25 and then the resultant product was dried under reduced
pressure at 40°C for 48 hours to obtain the

photosensitive diazonaphthoquinone compound (B} (PAC-

3).




thernostatic bath. Next, 13.7 g of triethylam ne was
di ssolved in 14 g of acetone, and this m xture was 15
charged into a dropping funnel. The m xture was then
added dropwi se over 30 mnutes into the flask. After
the dropping was finished, this mxture was stirred
for another 30 m nutes. Hydrochloric acid was then
added dropw se, and the mixture was stirred for a
further 30 20 minutes to termnate the reaction. The
mxture w71 then filtrated t @H enove the
triethylani/ hydrochl ori de. n, the obtained
filtratgona ed dropw se H; beaker while
stirring anc=mxjn 0“9 of pure water and 22
g of hydrochl or} gbtain a precipitate. This
precipitate wag water and filtrated, and
then thgeg J under reduced
pressure at Mg - obtain the
photosens%&&ve di azonapht hoqui none. conmpound (B)
(PAC-4). <Ref erence Exanple 2I> In a 1L, separable
flask equipped with a stirrer, a dropping funnel and
a thernmoneter, 30 g (0.0482 nol) of a conpound of the
foll ow ng compound (manufactured by Asahi Organic

Chegi d 515 Ltd., product nane:
BIPgég%kg?bg E§tafn'éﬂ'yhy r oxy conpound and 64.75 g

(0.241 nol) eh &, 31, n@BBEQQ%E%”Qﬁ%@k@%@?ﬁg@e@PHEQ&@E@

chloride, which is an  anounf equival en 62 mol %
of stherek, JaOHRSpping funnel and a thermometer, 30 g

(0.0423 mol) of a compound of 3,3',5,5, "-tetrakis(2-

5 hydroxy-5-methylbenzyl)-4,4'~dihydroxy-diphenylpropane

10

15

20

(manufactured by Asahi Organic Chemicals Industry Co.,
Ltd., product name: TEPC-BIP-A) as a polyhydroxy
compound and 36.3%9 g (0.135 mol) of 1,2-
naphthoquinonediazide~-4-sulfonate chloride, which is an
amount eguivalent to 80 mol% of the OH groups thereof,
were dissolved in 300 g of acetone under stirring. The
flask was then adjusted to a temperature of 30°C using a
thermostatic bath. Next, 13.7 g of triethylamine was
dissolved in 14 g of acetone, and this mixture was
charged into a dropping funnel. The mixture was then
added dropwise over 30 minutes into the flask. After
the dropping was finished, this mixture was stirred for
another 30 minutes. Hydrochloric acid was then added
dropwise, and the mixture was stirred for a further 30

minutes to terminate the reaction. The mixture was



5

10

15

20

25

thereof, were dissolved in 300 g of acetone under 20
stirring. The flask was then adjusted to a tenperature
of 30C using a thernostatic bath. Next, 24.4 g of
triethylam ne was di ssolved in 24 g of acetone, and
this mxture was charged intp; a droppi ng funnel. The
m xture was then added dropw se over 30 mnutes into

25thbe fhaskatAll @6 LRfoHORPING YWRT Hyilinshed, this
m xture was stirred for another 30 m nutes.

Hydraebkanioeidel.d wasnt hehecadted igkep\Hile.raard wdie added

m xture was stirred for a further 30 mnutes to 72

t edrbpatiect he medcli beakElre wiiidteuse iwas nighemd inlitriateedvith
to renove the triethylam ne hydrochl oride. Then, the
obflaibd@d of bIft patre waseaddad @2ogwiose hydlrachlotigalaarid to
while stirring and m xing with 1,640 g of pure water 5
andb8eig ef PhpdipéiRsei-c Fbilg pyeshpditats pescivsishade with
This precipitate was washed with water and filtrated,
anHatgénapRe fidsuptafy predidennadedresydlidddr Prafinedd was
pressure at 40C for 48 hours to obtain the

pth 6§EnEPfLYe TaANSEHaPRERSYE P Bive “@oﬁp‘gaﬁd‘l BRoppACte

108 g e O ST TGRS o
(B) (PAC-4).
<Reference Example 21>

In a 1L, separable flask equipped with a

stirrer, a dropping funnel and a thermometer, 30 g
(0.0482 mol) of a compound of the following compound
{(manufactured by Asahi Organic Chemicals Industry Co.,
Ltd., product name: BIPC-PDAB) as a polyhydroxy
compound and 64.75 g (0.241 mol) of 1,2-
naphthoquinonediazide-4-sulfonate chloride, which is an
amount equivalent to 62.5 mol% of the OH groups
thereof, were dissolved in 300 g of acetone under
stirring. The flask was then adjusted to a temperature
of 30°C using a thermostatic bath. Next, 24.4 g of
triethylamine was dissclved in 24 g of acetone, and
this mixture was charged into a dropping funnel. The
mixture was then added dropwise over 30 minutes into
the flask. After the dropping was finished, this
mixture was stirred for another 30 minutes.
Hydrochloric acid was then added dropwise, and the

mixture was stirred for a further 30 minutes to



Di ssol ved into 920 nL of ethanol were 102.4 g (0.92

nol ) of resorcinol and 92.0 g (0.92 nol) of hexanol.

The resultant solution was cooled to 0OC, and 15 then

148 nL of 12 N hydrochloric acid was added dropw se
thereto under stirring. Thisypixture was then stirred
for 10 hours at 70C under a nitrogen atnosphere. The

t enRenAIH R Watke Nneldddiesh t 0 TIROM] taRena dirthe@nth 1t rated
then the mxture was filtrated. The 20 precipitate was

r enfay @Gmokhie tHd tomited Wasanviash ety dtddh 176301 BOQC VBHet, the
then dried. The obtained solid was recrystallized

usiohd: aa nadk e Istatentwaaf avtdhrdgpwimxane antl L beaker
acetone. The resultant product was dried wunder vacuum

t o whitla st ifrgd l2owl mgixiesprcitioll 164y g 50 f pueaeratar

a 50%yield. HO OH H3C(H2Op ( (CH OHH3 HO HO/ OH
H3eM2 Q% 9 CH-peIEroghd A © (afhet dich Phiasim)a Nes@clrrgtate .
g (0.1 nol) of the thus- synthesjzed resorcinol, rin

t etlfdfePrepIPita q (73 mAshedstidrh fakhy GG ateltofated,

t he napht hoqui nonedi_.azi de 10 sul foni c acj d. equi val en
| oGEs Bt e PRI cradit iy g e S S duced

Ch&%%%%%r%ﬂ%thQﬁE %or 48 hours to obtain the
photosensitive diazonaphthoquincne compound (B) ({PAC-

10 5).

<Reference Example 22>

Dissolved inteo 920 mL of ethancol were 102.4 g
(0.92 mol) of resorcinol and 92.0 g (0.92 mol) of
hexanol. The resultant solution was cooled tc 0°C, and
15 then 148 mL of 12 N hydrochloric acid was added
dropwise thereto under stirring. This mixture was then
stirred for 10 hours at 70°C under a nitrogen
atmosphere. The temperature was returned to room
temperature, and then the mixture was filtrated. The

20 precipitate was removed. The filtrate was washed with




of tetrahydrofuran were charged together and dissol ved
under stirring at 20C. Then, a solution of 53.14 g
(0.525 nol) of triethylamne diluted with 266 g of 15

t et rahydrof uran was added dropwi se to the m xture at a
constant rate over 30 minutesg During the dropping,

the tenperature of the reaction solution was

comigrol lieleri, NtBchalggcal, 2@nk0 cBREiENGANd R sNat er
bath. After 74 the dropping was finished, the
Solrglaregms teds. iddd ned rfpra el fad tdelvedte mhuleshaio0C,
then left to stand. The solution was then charged in
ondegans tamdb .82 tpref. Athue aress hiywhroc hbordwctacrals dried
havi ng a concentration of 36% 5 by mass. The reaction
solumdiean Wsaiuthée cdidiagich ddiengfo ldow iowy viedsordindl ring
Precipitated solid matter was separated by suction

5 i tetaemer. atha £50% ndteddbbtained at this stage was

10

15

added dropw se over 1 hour under stirring to 10 L of
aqueous hydrochl oric acid having a 10 concentrati on of
0.5% by nass togpyeci pitat OHhe desired conmpound,

whi ch was then recoy py suction filtration. The

obtaln ﬁg =red ,(nﬁggtﬁgmas again
di sper gﬁ% ‘

the resultant

solutio and then the 15
product was [ on. This water-
washi ng ope at| hee times. The

photosensEﬂDve o C ui nogygyg conpound ( B)
(PAC- 6) -H3C(H2C)p

{wherein p is 4)

Next, 76.9 g (0.1 mol) of the thus-
synthesized resorcinol ring tetramer, 134.3 g (0.5 mol,
esterification rate of the naphthoguincnediazide
sulfonic acid equivalent to 62.5%) of 1,2~
naphthogquinonediazide-4~sulfonate chloride and 1,057 g
of tetrahydrofuran were charged together and dissoclved
under stirring at 20°C. Then, a solution of 53.14 ¢
(0.525 mol) of triethylamine diluted with 266 g of
tetrahydrofuran was added dropwise to the mixture at a
constant rate over 30 minutes. During the dropping,
the temperature of the reaction solution was controlled

in a range of 20 to 30°C using an ice water bath. After



20 <Reference Eanple 23> A separable flask having a
volume of 1 L was charged with 109.9 g (0.3 nol) of
2, 2-bi s(3-am no-4- hydroxyphenyl) - hexaf | uor opr opane,
330 g of tetrahydrofuran (THF) and 47.5 g (0.6 nol)
of pyridine. 25 The resultang m xture was charged at
roomtenperature wth 98.5 g (0.6 nol) of

5- RMID AIRETS Il ERIMPIBHEBL echandydid ¢ aga . POVEREd for

The m xture was reacted as is under stirring at room
t eppaiatiived 3 mdrdsyess afhea0°Ccy5 thepon eGenfiior bR ofThe
the reaction by high performance |iquid

chsorimttdgmaplays (tHRrC)chanayeed afn tdres rgaw wibttlerés 283 g wef e
detected, and the forned product was detected at a
purigueosfs $9%rashd oyiinglas gk dla v ifid <3 reaantdrdnraiolon ioh 36%
5 was added dropwi se as is under stirring to 1 L of
SdeboniBSE -watldie DARTERn 99l Yloafe V¥ ddift Gesled using
preci pitated. Next, the precipitate was separated by

fi Pfr dGCoM 2 tedd Rartd -r e ARG tRIRA oMkt i e d'at t h
B L I LS LS ST AR TS coratne
il EPEE 55T 2T B AR G CorbOroHT G %
i S SRt o hion AR L IR RS AR AR o
100ei-8R28¢ AR MM B by MR SO RIAPUG s MBS he |
preci pitated. The product "was separated by filtration
andelsherddcofh g’ WhAGHURAO then recovered by suction
filtration. The obtained cake-like recovered product
was again dispersed in 5 L of deionized water, the
resultant scolution was stirred and washed, and then the
15 product was recovered by filtration. This water-
washing operation was repeated three times. The
ultimately-obtained cake-like product was dried under

vacuum for 48 hours at 40°C to obtain the photosensitive

diazeonaphthoquinone compound (B} (PAC-6).

20 <Reference Eample 23>

A separable flask having a volume of 1 L was
charged with 109.9 g (0.3 mol) of 2,2-bis(3-amino-4-
hydroxyphenyl)-hexafluoropropane, 330 g of

tetrahydrofuran (THF) and 47.5 g (0.6 mol) of pyridine.

25 The resultant mixture was charged at room temperature

with 98.5 g (0.6 mol} of 5-norbornene-2, 3-dicarboxylate
anhydride as a powder. The mixture was reacted as is

under stirring at room temperature for 3 days. Then,




obtain an i m dophenol conpound (NI) having the

followng structure at a yield of 86% O OF3 N HO

OH 20 The imdization of the formed product was

confirmed by the facts that the characteristic 76
absorbance of imde groups ofgl,394 and 1,774 cm

appeared on the IR chart, the absence of the

chajpaat efdrtil enabis hanagofrdn @t dle 9F aidgh | Pet f€rmance
vicinity of 1,540 or 1,650 cm1, and that the absence

of la quriel e pesek frddtey afArie )ancthass hoxythe Bk hhatdrials
the NMR chart. Next, 65.9 g (0.1 nol) of the above-
desenmiched iaritdshhenal tenpiumded MD)qdeS: Wap (det2eadd at a
of 1,2- napht hoqui nonedi azi de- 4-sul fonate chloride and
56@Ugrldfy ¥ &bt ave avsrigleampek + oddtierreagidiethesolution
resultant m xture was dissol ved under stirring at
DomasTRelsled deRutiisen &g im undpr (?tﬁﬂzlflrﬁﬁ)tfbf L of
trlethylan1ne diluted with 106. 2 of acetone was

ad FEd “FGHR $&@ %S t SR 8 ot £ CF S h RS A S er

30 n1nut ring the dropping, the tenperature of
thng§3€F|€ﬁe%g sol uti on was controlled in a range of

20 to 30C usw&g( antlh%eﬁe\g&t 119&”1 |on %&3\#3 d% er

the dropping Was’finis e SO 9% r

fore;8 fhurther %%dmlﬁg 5%15%%%Iﬁﬂgahéfﬁﬂaé(ﬁﬁ?éygh %1th

The solutlon was t arge one go Wth
10223@?&12%@%@0%@ Qﬁ's%o@ﬁz'ed UM N G 13 rGARRENT rmqhsomrpﬂ‘form
o by wei ght

solution was passed through a glass column filled with
100 g of the cation-exchange resin Amberlist 15
(manufactured by Organo Corporation) to remove residual
pyridine. The solution was then added dropwise under

15 high-speed stirring to 3 L of delonized water, whereby
the formed product was precipitated. The product was
separated by filtration and then dried under vacuum to
obtain an imidophenol compound (NI) having the

following structure at a yield of B86%.

G5 3P

20 The imidization of the formed product was

confirmed by the facts that the characteristic
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15

20

25

The reaction solution was then cool ed using an ice
wat er bath. Precipitated solid natter was separated
by suction filtration. Thefdltrate obtained at this
stage was added dropw se over 1 hour under stirring
to 5 L of aqueous hydrochloric acid having 25 a
concentration, of 0.5% by wei ght to prec

Lpitate
absegEkanegg Othﬁb@ﬁerﬁﬂPEhoﬁaé ?ﬁ%naF@cévégédcﬁy §GE@@ﬁ?d on
filtration. The obtained cake 77 |ike recovered
the piBdobarwasthgaihsanspepfetinpncBaragrerdeténi abgorbance of
water, the resultant solution was stirred and washed,
amidadgtbepst he pheduttimasyrefovebed by 1f 6EOr amion.and that
Thi s wat er-washi ng operation was repeated 5 three

thetdBBSncdhef 8l provbel yeaht aEneHecakedki kadpeagdhekylwasacid
dri ed under vacuum for 48 hours at 40C to obtain the

t n e d napht Rogui;pone n B -
B AL ey

descé?ﬁgdeQULggsgegaihchagﬁbér%ﬁI FOBD 3pt5n§8h9agg 1,2-

er nore 7 oun

napé‘fﬁé}‘ﬂ\gaﬂ’r(\%?éil§6ﬁégggx¥§ﬂgﬂﬁﬁgét sﬁia%é FBREhbengnPEal

| ndustry ., Ltd roduct nane: Tris-PA) as a
aceh@m?hyar@xyheﬁﬁﬁ@uﬁ@gaﬁger47an§ gheoresrlisnf gfxture was
1, 2- napht hoqui nonedi azi de- 4- sul fonate chl oride, which
dissslasdanhast efurvahenatt 20°@3. 3rieh Yo Hfsdher bhgsduUPs.2 g

thereof, were dissolved in 300 g of acetone under

(0.81 1651 N0 TPRi ELASKaWRBet B8Muted with 106.2 g of acetone
was added dropwise to the mixture at a constant rate over 30
minutes. During the dropping, the temperature of the reaction
solution was controlled in a range of 20 to 30°C using an ice
water bath or the like.

After the dropping was finished, the soclution was stirred

for a further 30 minutes at 20°C, then left to stand. The
solution was then charged in one go with 5.6 g of agueous
hydrochloric acid having a concentration of 36% by weight.
The reaction solution was then cooled using an ice water bath.
Precipitated solid matter was separated by suction filtratioen.
The filtrate obtained at this stage was added dropwise over 1
hour under stirring to 5 L of agqueous hydrochloric acid having
a concentration of 0.5% by weight to precipitate the desired
compound, which was then recovered by suction filtration. The

obtained cake-




20 adjusted to a tenperature of 30C using a
thernostatic bath. Next, 17.9 g of triethylam ne was
di ssolved in 18 g of acetone, and this m xture was
charged into a dropping funnel. The m xture was then
added dropwi se over 30 ninu;;s into the flask. After
the dropping was 25 finished, this mxture was stirred

fo iggoﬁr@‘ébvégedmg%gh%ﬁ:t kudr achliof iﬁ@@&éﬁﬁ& hen, of

added dropw se, the mxture was stirred for a

fugbhenhi3@dMAEeS the LRISWIMAIMNE RA JIGRGT WD sHi&red and
mxture was then filtrated 78 to remove the

trivakhybankne Ryenoehleobirdducthems theovaltisl nad

filtrate was added dropwise to a 3 L beaker while

st fhlcmgtand.m Thig wattle rkwa40 iggofopmuras iwat evas arebedted
g of hydrochloric acid to obtain a precipitate. 5 This

S5pr ebirpet atimewas Whshed tvimal elgt-ebtadded |dalat-dd ke gnobduct
then the resultant product was dried under reduced
pr@ssuficigs nogetovag8ufodics ¥U§ diswdisn ath40°C to obtain
phot osensi ti ve di azonapht hoqui none conpound (B) (PAC

8) theorhripepefdt iFgafire opgphithoguinons campauad | @k

equiﬁgﬁg with a stirrer, a dropping funnel and a
t héFhbiéter, 30 g (0.0269 nol) of a conpound of the

| OLhOP PR BRI QU actured by Fopehy Cnemoal
1080,V 06y SATEOLES sRR-IMS S Ll ey o,
| SgaRr2ERUNL QALY AhE Fuhfe80and a thermometer, 30 g
{(0.0707 mol) of a compound of 4,4'-(1-(2-(4-
hydroxyphenyl) -2-propyl) phenyl) ethylidene)bisphenol
{(manufactured by Honshu Chemical Industry Co., Ltd.,

15 product name: Tris-PA) as a polyhydroxy compound and
47.49 g (0.177 mol) of 1,2-naphthoquinonediazide-4-
sulfonate chloride, which is an amount equivalent to
83.3 mol% of the OH groups thereof, were dissolved in
300 g of acetone under stirring. The flask was then

20 adjusted to a temperature of 30°C using a thermostatic
bath. Next, 17.9 g of triethylamine was dissolved in
18 g of acetone, and this mixture was charged into a
dropping funnel. The mixture was then added dropwise
over 30 minutes into the flask. After the dropping was

25 finished, this mixture was stirred for another 30
minutes. Hydrochloric acid was then added dropwise,
and the mixture was stirred for a further 30 minutes to

terminate the reaction. The mixture was then filtrated



nol % of the OH groups thereof, were dissolved in 300 g
of acetone under stirring. The flask was then adjusted
20 to a tenperature of 30C using a thernostatic bath.

Next, 19.5 g of triethylamne was dissolved in 20 g of
acetone, and this m xture waggcharged into a dropping
funnel. The m xture was then added dropw se over 30

M R @Semdied tHe tfd asih y Al Sle thEd £6 QPO AIAEAS BRen, the
finished, this m xture was stirred for another 30

m pittesnddy didaiaid wacidides dhaie dsksleth df opwil, Sieeaker
and the m xture was stirred for a further 30 m nutes

t o whtidremisrtaitrer itrhe arehatizamg Tiethv Xted @ gvast there water
filtrated 79 to renove the triethylam ne

hy énec H0od . Iiserpchtlvg i oBciddn fobtain e waseaipltthate.
dropwise to a 3 L beaker while stirring and m Xxi ng

i HR1B, ©4F g Rt §her evaat@shechd Bt graffehyandchi Brrated,
acid to obtain a precipitate. 5 This precipitate was
waSRed thieth Bhg dieSAHE Y MERBE wakl A tyrder reduced

Bl PG B eiiced, greosure at
A1 BARRARAIAII0NE CORAUING, S B) {EAC o FE &) Heenc-
8). _
10 <Reference Example 25>
In a 1L, separable flask equipped with a

stirrer, a dropping funnel and a thermometer, 30 g
(0.0269 mol) of a compound of the following compound
(manufactured by Honshu Chemical Industry Co., Ltd.,

15 product name: TPPAl1l00-2C) as a polyhydroxy compound
and 51.98 g (0.193 mol) of 1,2—naphthoquinonediazide—4;
sulfonate chloride, which is an amount equivalent to 80
mol% of the OH groups thereof, were dissolved in 300 g
of acetone under stirring. The flask was then adjusted

20 to a temperature of 30°C using a thermostatic bath.
Next, 19.5 g of triethylamine was dissolved in 20 g of
acetone, and this mixture was charged into a dropping
funnel. The mixture was then added dropwise over 30
minutes into the flask. After the dropping was

25 finished, this mixture was stirred for another 30
minutes. Hydrochloric acid was then added dropwise,
and the mixture was stirred for a further 30 minutes to

terminate the reaction. The mixture was then filtrated




HCH2 CHJ OH OH 10 <Reference Exanple 26> In a 1L
separabl e flask equi pped with a stirrer, a dropping
funnel and a thernoneter, 30 g (0.0857 nol) of a
conpound of 4, 6-bis((4 hydroxyphenyl) ethyl)
benzene-1, 3-di ol (manufactureg by 15 Honshu Chenmi ca

I ndustry Co., Ltd., product nane: 80 BisHPMC-RS) as a
POl i@ G AEENRA afdint hifdrdtloridg. OfThen, the
1, 2- napht hoqui nonedi azi de- 4-sul fonate chl oride, which

| S ot ANt iaqinatal s taaidiy i dpvafsd heo @H 3 g dvgsker
thereof, were dissolved in 300 g of acetone 5 under

st mhriilreg .s thher iflcasa dvarsl stilen waidjhuslt,eqt @ a5y aof pure water
tenperature of 30C using a thernostatic bath. Next,

27 andg 38¥ o fethydradime nias afiisbdloebtiaieg gprgcipitate.
acetone, and this mxture was charged into a_dropping

5 ufidls. Prfs ipbtakce Wass waRdechatidd: dvadin sendbviekl Boated,
mnutes into the flask. After the dropping was

fi Ainshédien fihe mogdit@fa radudte &' asrd sl Hgtdeyp reduced
m nutes. Hydrochl.ori.c _acid was then ded opw se,
an@rﬁﬁéuﬁﬁxﬁﬁ%éﬁhgsfgfigbeaoﬁaﬁ gofﬁggﬁép ggeninutes
to_.terimnat.e.the reaction. .The .m xtur e

f PEERr Rty v e ottt - cemc-
hydrochl oride. Then, the obtained filtrate was added
dropwise to a 3 L beaker while stirring and m xi ng

with 1,640 g of pure water and 30 g of hydrochloric
acid to obtain a precipitate.

CH; H
H 03 by OH
?mh
H OH
H&—Ocnz CH2_©-_OH
CH;—C—CH;
C 3
H CH; CH; OH
~ OH

10 <Reference Example 26>
In a 1L, separable flask equipped with a
stirrer, a dropping funnel and a thermometer, 30 g
(0.0857 mol) of a compound of 4,6-~bis((4-
hydroxyphenyl)ethyl)benzene-1, 3-diol (manufactured by

15 Honshu Chemical Industry Co., Ltd., product name:



This precipitate was washed with water and filtrated,
20 and then the resultant product was dried under
reduced pressure at 40C for 48 hours to obtain the
phot osensi ti ve di azonapht hoqui none conpound (B) (PAC
10). <Reference Exanple 27> g6 In a 1L, separable
flask equi pped with a stirrer, a dropping funnel and

a gheHPRreRen. a30 ad pdiYrt3rddyY Mmpound and 73.7 g (0.274
2,3,4-tri hydroxybenzophenone as a pol yhydroxy

conpaunafang 26%a@h@ hddndb oneldi a0fidb-24-&L1 fonate chloride,
napht hoqui nonedi azi de-4-sul fonate chloride, which is

anwhamhuidt equiawahent clomi6ailrpltdotef stthencld grfoups: OH

thereof, were dissolved in 300 g of acetone under

st greiapg. thkeeoff], agle reasl itslsend vadj st 800t @ @f acetone

tenperature of 30C using a 5 thernostatic bath. Next,

S26uBdgroftifirangy| affihee flask diassshead sidjuzt ey dfo a

acetone, and this nmixture was charged into a droppin

f uhRBPerThE LR REuPE Gadsingna hbasECatapirskabher g@x
niﬁgt s into the &liSk" After the dropping _was

fi i shed, OfhiFS IRERYGAEIRGs vasi Alddorgrdidranst Beriso
inutes. Hydrachloric.acid was then _added . dropw se, .
AP REosr Y Phfe thes GiRFPEs Pas STPaREHodnss ShdnoERdng

to b nat he. i on., m r.e .t he

(1 FREBELE" ) SnboRIGERER Ols, LRS! SbN® iS58 Brege 30

R e A
pugen¥8heH, 2BHi 30mex0firBY daachkekireda¢d bAother 30
minutes. Hydrochloric acid was then added dropwise,
and the mixture was stirred for a further 30 minutes to
terminate the reaction. The mixture was then filtrated
15 to remove the triethylamine hydrochloride. Then, the
obtained filtrate was added dropwise to a 3 L beaker
while stirring and mixing with 1,640 g of pure water
and 30 g of hydrochloric acid to obtain a precipitate.
This precipitate was washed with water and filtrated,
20 and then the resultant product was dried under reduced
- pressure at 40°C for 48 hours to obtain the
photosensitive diazonaphthoguinone compound (B) (PAC-
10).
<Reference Example 27>
25 In a 1L, separable flask equipped with a
stirrer, a dropping funnel and a thermometer, 30 g
(0.13 mol) of 2,3,4-trihydroxybenzophenone as a

polyhydroxy compound and 69.9 g (0.26 mol) of 1,2-



obtain a precipitate. This precipitate was washed wth
water and filtrated, and then the resultant product
was dried under reduced pressure at 40C for 48 hours
to 20 obtain the photosensitizing agent (PAC 11).
<Reference Exanple 28> In a J{, separable flask

equi pped with a stirrer, a dropping funnel and a

t heEPPRBLefui dR el abd db M1 Qhate chloride, which is an
2,3,4-trihydroxybenzophenone as a 25 pol yhydroxy

coapount 2d@i®d18ng O ¥ MI)s Off ke OH groups thereof,
napht hoqui nonedi azi de-5-sul fonate chloride, which is

anwearDdik sequiedalient3 000 ¢6 6 mealdbtad hendet groiufsing.  The
thereof, were dissolved in 300 g of acetone under

st fipskgwathé&h@d afljask edaga et aagjeusttedd @wfa 30°C using a
terrgerat ure of 30C using a thernostatic bath. Next,
S526tBegmobtatict bypltani ndlewds 26.Ssdl wdd timiexdy asfine was
acetone, and this mxture was charged into a dropping

f uRREECLYRE ANxEbr 8 wds 3CRERTS radded tdricpWisd WhreWasD

m nutes into the flask. After the dropping was

fi AP8RERY LR R JEGPRLRGs fsmneded fL&E “&ﬁ%t‘ﬁ’@r wiF then
m nut.es. drochloric i d,was then added r OQW se,
AASERE AFEPHREt.gyeE, PP BaRpEA SR e 0= TR urer
to r 1 he _re i.Qn.. Th Xt ur, s 10 then

finga eggkgnéeﬁ3§e ?hé%?Fﬁét%§E§nﬁﬁ§ uhydﬂéﬁﬂ%%ﬁregd for

1 olhgﬂothgﬁm‘?_@t Aipadebl ! t hgﬁgo%io%g@e%ci‘ér %l"é‘g'ﬁ%gehg fafi‘id%d

eaker Ile stirring mxing wth (
PURBOWRE 8E, aRHd30nE Rl xRKFEOGRIOKHS raeld 3 OB Rithed 30

precipitate. This precipitate was washed with
minutes to terminate the reaction. The mixture was
then filtrated to remove the triethylamine
hydrochloride. Then, the obtained filtrate was added
15 dropwise to a 3 L beaker while stirring and mixing with
1,640 g of pure water and 30 g of hydrochloric acid to
obtain a precipitate. This precipitate was washed with
water and filtrated, and then the resultant product was
dried under reduced pressure at 40°C for 48 hours to
20 obtain the photosensitizing agent (PAC-11).
<Reference Example 28>
In a 1L, separable flask equipped with a
stirrer, a dfopping funnel and a thermometer, 30 g
(0.13 mol) of 2,3,4-trihydroxybenzophenone as a
25 polyhydroxy compound and 69.9 g (0.26 mol) of 1,2-
naphthoquinonediazide-5-sulfonate chloride, which is an

amount equivalent to 67 mol% of the OH groups thereof,

were dissolved in 300 g of acetone under stirring. The



15 water and filtrated, and then the resultant product
was dried under reduced pressure at 40C for 48 hours
to obtain the photosensitive di azonapht hoqui none
compound (B) (PAC-12). <Reference Exanple 29> 20 In a
1L, separable flask equippedgyith a stirrer, a
droppi ng funnel and a thernoneter, 30 g (0.238 nol)

of £h,a%10vdd MHEDUPRIAGNE 25 £ RAPEYH XY o £0IPRUALing a
and 115.1 g (0.43 nol) of 1, 2-

naphdremstariedimaite- 4aid f aate g o tiestii @hins was
an 25 anount equivalent to 60 nold of the OH groups

t herieafolveskrin diGsplofedidat @) garaf tAcied amextucervas
stirring. The flask was then adjusted to a

t emperragtedr engfo 30Cngimigica furinerlnostTite quibdature Next ,then
43.5 g of triethylam ne was 83 dissolved in 43 g of
Sacédeiesl datpwitfiss afiett Wl Miasrteghaimged the of ekt opphlger
funnel . The m xture was then added dropw se over 30

i e STMPF e’ deipistracer thie Mirdpigramstirred for
finished, this mxture was, stirred for 5 another 30

m ARCESEY gjr FENGST adivnRe ke afdst vak &s?ﬁ%eé}dded
and,_t he .m xture s stirred for a.further. 30 I nut.es

o FEPRITEY e THb 7 Ba Rt oriE SrSRdr ST ther ther 30
filt 7 e . tr] .ne r '
ThERTEERS 5 SETE ekl i, S0y FeBs o,

103 knReaksn tied Sl ety %éﬁeﬂiré@th‘ﬁéﬂcfl?nirﬂe 640 g of
pure water and 30 g of hydrochloric acid to obtain a
Pr @gdRicl-alier iHa.S AHeel, Pithal @pMaS ners Fad tdde was added
dropwise to a 3 L beaker while stirring and mixing with
1,640 g of pure water and 30 g of hydrochloric acid to
obtain a precipitate. This precipitate was washed with
15 water and filtrated, and then thé resultant product was
dried under reduced pressure at 40°C for 48 hours to
obtain the photosensitive diazonaphthoguinone compound
(B) (PAC-12).
<Reference Example 29>
20 In a 1L, separable flask eguipped with a
stirrer, a dropping funnel and a thermometer, 30 g
{0.238 mol) of 1,3,5-trihydroxybenzene as a polyhydroxy
compound and 115.1 g (0.43 mol) of 1,2-
naphthoquinonediazide-4-sulfonate chloride, which is an
25 amount equivalent to 60 mol% of the OH groups thereof,
were dissolved in 300 g of acetone under stirring. The

flask was then adjusted to a temperature of 30°C using a

thermostatic bath. Next, 43.5 g of triethylamine was




water and filtrated, and then the resultant product
was dried under reduced pressure at 40C for 48 hours
to 15 obtain the photosensitive di azonapht hoqui none
compound (B) (PAC-13). <Reference Exanple 30> In a
1L, separable flask equippedsﬁﬁth a stirrer, a
droppi ng funnel and a thernoneter, 30 g 20 (0.277 nol)

Ofdiﬁgaﬂﬁéd”EHKES%gcﬁwﬁgé@BﬂgpﬁﬁufQﬁﬁgymﬁxﬁﬁ¥k7%%§4
g (0.277 nol) of 1,2-naphthoqui nonedi azi de- 4-

sulchenaierl GHtey ideir oMy iGhy i furtie MO UHe a8 MatE&Nfad Othen
100 nol % of the OH groups thereof, were dissolved in
30Gdgicaf daeftwdie Wit X infiriuigess Thecd a8k flassk hemAber
adjusted to a tenperature of 30C using a thernostatic )
batthe Nexppi2® gasf fiimiiethwd,animies wasktdirssotaedstiir28l for
g of acetone, and this m xture was charged into a

Sdr eppithg rf Ginelinues .ni v ckbs itive mcidt eth d ridpn sedded
84 over 30 mnutes into the flask. After the dropping
vwasropriiisghe@nd kihe mixtine was sttiimrad fiorr @noturrhego 30
m nytes. Hydrochlaoric acid was then added dropw se,
anBiNHEeRi ¥PuteTRaS S Hhed HeRCtd Arur t HéYe FULFRUHR s
totg term.nate the reaction. The ni§%§;e was then

filtF

Bt &d 1 M6 PEMITe HEHEVE: ihth T T YR ehl or i de.
e R G S e L R
L0pUEEOMAAE, A0 3010 ROt AL RPN e
and, 6ubt gabedpure water and 30 g of hydrochloric acid to

obtain a precipitate. This precipitate was washed with
water and filtrated, and then the resultant product was
dried under reduced pressure at 40°C for 48 hours to

15 obtain the photosensitive diazonaphthoguinone compound
(B} (PAC-13).
<Reference Example 30>

In a 1L, separable flask equipped with a

stirrer, a dropping funnel and a thermometer, 30 g

20 (0.277 mol) of 4-methylphenol as a polyhydroxy compound
and 74.54 g (0.277 mol) of 1,2-naphthogquincnediazide-4-
sulfonate chloride, which is an amount equivalent to
100 mol% of the OH groups theréof, were dissolved in
300 g of acetone under stirring. The flask was then

25 adjusted to a temperature of 30°C using a thermostatic
bath. Next, 28 g of triethylamine was dissolved in 28

g of acetone, and this mixture was charged into a

dropping funnel. The mixture was then added dropwise



and then the resultant product was dried under reduced
pressure at 40C for 48 hours to obtain the

phot osensi tive di azonapht hoqui none conpound (B) (PAC
14). 15 <Reference Exanple 31> In a 1L, separable
flask equi pped with a stirrgg, a droppi ng funnel and
a thernoneter, 26.99 g (0.0 nol ) of

trio%ed- odr@nmhanyintethane B8, QQEWJB’dlf]ﬁB(Ydropplng was
conpound and 74.54 g (0.277 nol) of 1,

nagiihf eted) onedisaiida-bre Wdonad ier vt omldeancyvtrn@f] 36
an anount equivalent to 100 nol % of the OH groups

t herieaaftes .wetgdiicgddlored: iavidDvay afheac efdisd uhdgswise,
stirring. The flask was then adjusted to a

t eaper dther eicft BRCWas Y i racheéffamst atuxtheat B30 Neiytes to
28 g of triethylamne was 25 dissolved in 28 g of

Sac éesma naged the Feacttipre wihe ahartgae iwaD Hhelr opplgpted
funnel. The m xture was then added dropw se over 30

m &Gt EEMOFEo tihife triadhhy Lamige hﬂﬁ?Qﬁhﬂﬂﬁ#ﬁ?vwmghenr the
fin|shed, i, mxture was, stirred for anot h 30

m RGTE neﬁygﬁiéma&ﬁ &agciddidRes Wla‘r“cf‘déﬂ) adr%dw ker

d, t t d f t t
Poopalg Bl Hin B Wi Gk AT, S e 4 S

{1 Lgabed ot o Gumye e, i el 08, & N QS e
e o ek (st

Then,” fhe obtal tra e Was a ro w'se

Lo, BSSLprMLS Sl S 0 Xk Wiy MR e
prQﬁﬁpkh@hethghkés@ﬁ%%hQ'b%Uad@¥5w¥§”B¥iéMtdhder reduced
pressure at 40°C for 48 hours to obtain the
photosensitive diazonaphthoquinone compound (B) (PAC-
14).
15 <Reference Example 31>
In a 1L, separable flask equipped with a
stirrer, a dropping funnel and-a thermometer, 26.99 g
{(0.092 mol) of tris{4-hydroxyphenyl)methane as a
polyhydroxy compound and 74.54 g (0.277 mol) of 1,2-
20 naphthoquinonediazide-5-sulfonate chloride, which is an
amount equivalent to 100 mol% of the OH groups thereof,
were dissolved in 300 g of acetone under stirring. The
flask was then adjusted to a temperature of 30°C using a
thermostatic bath. Next, 28 g of triethylamine was
25 dissolved in 28 g of acetone, and this mixture was
charged into a dropping funnel. The mixture was then

added dropwise over 30 minutes into the flask. After

the dropping was finished, this mixture was stirred for



water and filtrated, and then the resultant product
was 10 dried under reduced pressure at 40C for 48
hours to obtain the photosensitive
di azonapht hoqui none conmpound (B) (PAC 15). Next,
Exanpl es and Conparative Exag?Ies of the present
invention will be described 5 (Preparation of
pheresens t30/@c1irrﬁﬁié‘s.00¢é§ﬁ*ddﬂl§rﬁ£‘dac{&rﬁ@é | Ofe®fadded
cured relief patterns) les 1 to 21 and
Conpaipatiises Bxanmies nﬂmmlr@aqadsﬁeﬁrﬁu 106k partsciyer 30
mass of pure polynmer content, 20 parts by mass of the
photiosers ttiov e 2@ idisazotaphtdeget inone  chimpaningk B was
conmponent (PAC-1 to PAC-15) obtained in Reference
Ex&mgine § 117 nag- &8 twasrengives dihvee d: 1 dre ttHiel ool narer
solutlon A) conponent (P-1 to P-16) obtained in

45l -es Therp 1d19 rphttael nash ibi Hard eh svash cadded
|n the follomnng Table 1. The 25 resultant m xture was
t hEF PriSeated dnik b Pegiepmhiliq it htafit Rixing with

ﬁgfitg ?%gs'atﬁ% £ B G AT PR A G, YRR et d o
86 _.5- h | f f .
%J ect eg ?grg(:lﬁé'lgp%t r:gtqlﬁé‘%] pf\/\r%’r %rﬁltiﬁr{rﬁjr%sseé‘fa with
an@a%@ QB%SEYgtr%%éH!'%Eﬂ.kr%§§Qng régﬁﬁtanﬁ product was

above-descri be hot dsensi tive resin Conposi

1OCOQE§€dOGnH€§ §e@ub@@hp¥es%%9% @&be°whE89 Q@dhgﬁ§§ to

15

20

25

subj ected to the dheSive auxiliary treatnent
spbBtaeat €he photosen31t1ve dlazonaphthoqulnone compound

(B) (PAC-15).
Next, Examples and Comparative Examples of
the present invention will be described.
(Preparation of photosensitive resin compositions and
formation of cured relief patterns)
<Examples 1 to 21 and Comparative Examples 1 to 20>
Based on 100 parts by mass of pure polymer
content, 20 parts by mass of the photosensitive
diazonaphthoquinone compound (B) component (PAC-1 to
PAC-15) obtained in Reference Examples 17 to 31 was
dissolved in the polymer solution (A) component (P-1 to
P-~16) obtained in Reference Examples 1 to 16 in the
combinations shown in the following Table 1. The
resultant mixture was then filtrated with a 0.5 pm
filter to obtain a photosensitive resin composition.
A solution of 1% by weight 3-

aminopropyltriethoxysilane in methanol was coated on a



(manuf actured by Tokyo Electron Ltd., Cean Track Mark

7),

and then dried for 270 seconds at 125C to obtain a

4.5 gmthick coating. This coating was passed through

10

a reticle using the NSR2005i 8A i -Line stepper

exposure apparatus (manufacgyred by N kon

Corporation) to expose the coating while varying the
ex[PsiHch ADUtor wafeS! ePrid kea fBANRLs TS SE4E40F0 a
waf er was devel oped while adjusting the devel oping

ti Medto-thassreero ol 51 devel opre it COBIINGind gk iR sive

of

3.83 pmunder the <conditions of, for Exanples 1 to

4 anckiCormayr atrnesmexanplBe hhioredabhG ibdédn an
aqueous solution of 40 g of NWP, 40 g of am noet hano
an@hﬂtC@mTSint\@r rediar eiomfasit somstasecatdédrordthe 5-

as

“devel oping 20 solution A" (refer to Table 1)); for

5Exdmhe§leltqs>movaf@rm wipialp I dreercongeientad to the

les 5 to 10 and 12 to 19, 23C with a solution of
%Y&@X%%%%&W%ﬁﬁnr%%ﬁﬁmr%ter

ere| r&%f _ersg'r%y r&eég( referred tQ acfry"Z ]ge?;{%z-g%%k Mark
Jam P A PR SR Bt &

exa

FHE NI Qi e
IO(WQnQEQQEQ%E%SQh Q%%pNgﬁ§®d§¥®#)fllrneléﬂéeg@@ﬁéfﬂgsure

The wafer was then rinsed with pure water

SeeppdTatt@ 0NNt faReTcdd v RAkKR Torbasa: it &di%expose
wer e observed with a

15

20

25

the coating while varying the exposure amount in a
step-like manner. The silicon wafer was developed
while adjusting the developing time to have a post-
development coafing thickness of 3.83 um under the
conditions of, for Examples 1 to 4 and Comparative
Examples 1 to 4, 35°C with an aqueous solution of 40 g
of NMP, 40 g of aminoethanol and 40 g of water
(hereinafter sometimes referred to as "developing
sclution A" (refer to Table 1)); for Examples 5 to 10
and 12 to 21 and Comparative Examples 5 to 10 and 12 to
19, 23°C with a solution of 2,38% aqueous
tetramethylammonium hydroxide (hereinafter sometimes
referred to as "2.38% TMAH" (refer to Table 1),
(manufactured by Clariant Japan, AZ300MIF)); and for
Example 11 and Comparative example 11, 23°C with a
solution of 5% agqueous tetramethylammonium hydroxide

(hereinafter sometimes referred to as "5% TMAH" (refer



5 m croscope. The m ni num exposure anount capabl e of
removi ng a 40 gm square pattern exposed portion by

di ssol ution was defined as the sensitivity (mJ/cnR).
The results are shown in Table 2. Table 2 al so shows
whet her the pattern had swel fjged as a result of 10
devel opi ng sol uti on seeping Into non-exposed portions

wher abgare/ad W il d8.65 Q8 adperc iGaRs esh b ek Sg ddeco .,
pattern had curved fromswelling are indicatedwth a

cr @ssl.( X NMIR®B )gaseTHd avgrasd afds Rtk ot ey el B Spure
indicated with a circle (0). 15 When relief patterns
wewe tprodisaed Shys edvend sa by eskaesior i basbatet o pst thgrit he
phot osensitive resin conposition according to the
present invefhesms pRttwatrtsemenmsodsrmest byith a
irradiating a smaller exposure anount than that for

5t hBlEEmsePE -onShef Mife R EoRserEtd \Ae®NEnptaab Mhent
eval uated by observing with a mcroscope or the |ike,
sh&FPoyatdeend Qubile Seidaiey &Rt bARMARPERE Rtiany by

after devel opnent. ther, for the patterns havin
E hE LR HoB BBS e LhRthias e SEna i st G L/ )

P BSES, D0l TS 0E 23 AEL B e
(PiherBaY Lo gt At IS 0p RN I8
107 €heGb1BBK LG BB Al 1sARMaY 9BhY RRf ot idd:ibns
waf er provided with the above described rélief pattern
waghbfabpdeir9edlwieu tale #30Foscope. Cases where the
pattern had curved from swelling are indicated with a
cross (X) and cases thé pattern had not curved are
indicated with a circle (O).

When relief patterns were produced by the
above-described method using the photosensitive resin
composition according to the present invention, a
pattern was formed by irradiating a smaller exposure
amount than that for the compositions of the
comparative examples. When evaluated by observing with
a microscope or the like, sharp patterns were observed
without any swelling after development. Further, for
the patterns having the minimum exposure amount, the
smallest size pattern wherein half or more of the
square pattern surface area had formed was defined as
the resolution (pm), and this is shown in Table 2.

Moreover, in Examples 7 to 10 and 13 to 21, an

especially good relief pattern resolution was obtained.




under a nitrogen atnosphere using the heating oven
VF200B (manufactured by Koyo Therno Systens Co.,
Ltd.), 5 to obtain a cured relief pattern having a
coating thickness of 3 pm In addition, the
photosensitive resin conposggion of Exanples 1 to 11
and Conparative Exanples 18 to 20 was coated on a

S-inch silican gvafieforl Grde R St GQatel t K memalf Asb e ed

by Tokyo Electron Ltd., dCean Track Mark 7), and then
heatee=t fidved Irdlniaf gia 250 wheleiemtad tf®gen hour at 250°C
at nosphere using the heating oven VF200B

( mamgfeac tau meld toyg aco et ey e Syt iomp  10oe  hedtding oten
produce a heat-resistant filmhaving a coating 15

t hiVdlawdds @ranmgfantuted dhadeowa dits oSy sires &tor e Ltd. ),
(Tg (Q)) and thermal expansion coefficient at 50 to

515%@ SRR |anEfs o athira il er hsFimqenstpaidging

usi_n the the nmechani cal anal yzer (manufactured by

Shi e%&ﬁﬂ%ﬁﬁﬂ“bn, nmodel : TMA-50). The neasuring

condi tions 2Q were . .sanple |ength of 10 nm a fjxed
Foad of 200" 15 AR LS Hndheb R AR AR & 33 of

25&&%@%@&9&5% &%a%%éﬁhgé%§¥¥ﬁ§‘¥ff4&H”é%ﬁ§%é§t£§§1”1”

an nitrogen atno ere. € neasurene resu

ar %x%:f’n?a%si NgTaR] 80 Fra L2 EVRANHH 4N (ommar 'tcj:élxg wafer

Exanmpl e 20, in which a polycondensate was produce
10t haly hadpiel coadd ahing ERIMBIdE DY Tdkyo Electron Ltd.,

pol ybenzoxazol e, Exanples 1 to 11 showed a good gl ass
tr aneahi gralckprRrd NG @hdB%hen heated for 1 hour at 250°C
under a nitrogen atmosphere using the heating oven
VF200B (manufactured by Koyo Thermo Systems Co., Ltd.),
to produce a heat-resistant film having a coating
15 .thickness of 10 um. The glass transition temperature
(Tg (°C)) and thermal expansion coefficient at 50 to
150°C of a film sample on this wafer were measured using
the thermomechanical analyzer (manufactured by Shimadzu
Corporation, model: TMA-50). The measuring conditions
20 were a sample length of 10 mm, a fixed load of 200
g/nmﬁ, a measurement temperature range of 25 to 450°C, a
rate of temperature increase of 10°C/min and a nitrogen
atmosphere. The measurement results are shown in Table
3.
25 Compared with Comparative Example 20, in
which a polycondensate was produced that had not

completely converted to a polybenzoxazole, Examples 1

to 11 showed a good glass transition temperature of




250C or nore. In terns of thermal expansion

coefficient, Exanples 2 to 4 and 7 to 10, which had a
structure formed by pol ycondensati on of BCD and 502-
HOAB, had a | ow thermal expansion coefficient of 40

ppm 5 or less. 90 [Table 15d] Pol ycondensate

Phot osensi ti ve Devel opi ng (%% conponent

di azraPBENABYENONE RS QleittisOBs ¢BL raRIPRAGHL XA e 1
P-1 PAC-8 Devel oping solution A Exanplée 2 P-2 PAC- 8
Deeledidiirg e3@ , UthxQimpA e XA & Srf 37 RAC-£o Payiel i ad a
sol ution A Exanple P-4 PAC-8 Devel oping solution A
Exapiue thrie- T dACdS B3 3890 ddneadml an G P-BCiPAGRS S02-
2. 38%9MAH Exanple 7 P-7 PAC-8 2.38%MAH Exanple 8

P- 8ORAC- 8iazi 38 WEMWAH h e tp lesx @ rB iDrPAG &F 21 SBIAMVIAME 40 ppm
Exanpl e 10 P-10 PAC-8 2. 38%MAH Exanple 11 P-11 PAC-8
S50@mAlesBxanpl e 12 P-12 PACG-8 2.38%IMAH Exanple 13

P-7 PAC-1 2. 38%aMAH



Exanple 14 P-7 PAC-2 2.38%MAH Exanple 15 P-7 PAC- 3
2.38%MAH Exanple 16 P-7 PAC-4 2. 38%dMAH Exanple 17
P-7 PAC-5 2. 38%dMAH Exanple 18 P-7 PAC-6 2. 38%MAH

Exanple 19 P-7 PAC-7 2.38%MAH Exanple 20 P-7 PAC-9
2. 38%9MAH Exanpl e 21 P-7 PAgn10 2. 38% I MAH
Conparative P_1 PAC-11 Devel oping Exanple 1 solution

A Gywal ative P-2 PAC- 11 Devel oping Exanple 2

solution A

nparative P-3 PAC- 11 Devel oping Exanple

o

3 (sofuttTonm A T ConparatTve Pr4 BAG ki Peveloping
Exanpl e 4 sol ptficbyrordeCrfsar at 1 M8 B ohobiaoht 2. B8%H-MEg
Exanpl e 5 Conpaldt F¥PeBt PAC 15,2 38%MAH  Bxanpileten
nmparative PF7PAC 112 38paMAH—Exanpte 7 Developing
ConparaPly e FExanpl B8 P-8 PAC- 11 PABEWTMAH | .olution A
Conparat i Ve Exanptie 9 P-9 PAC- 11 2. 38% VAH Developi
> ~ ping
ConpErabts é B-2 FAC-8 solution A
~ _ Developing
Example 3 P-3 PAC-8 solution A
B _ Developing
Example 4 P-4 PAC-8 solution A
Example 5 p-5 PAC-8 2.38%TMAH
Example 6 B-6 PAC-8 2.38%TMAH
Example 7 P-7 PAC-8 2.38%TMAH
Example 8 P-8 PAC-B 2.38%TMAH
Example 9 P-9 PAC-8 2.38%TMAH
Example 10 P~10 PAC-8 2.38%TMAH
Example 11 P-11 PAC-8 S4TMAH
Example 12 p-12 PAC-8 2.38%TMAH
Example 13 p~7 PAC~1 2.38%TMAH
Example 14 P-7 PAC-2 2.38%TMAH
Example 15 p-7 PAC-3 2.38%TMAH
Example 16 P-7 PAC-4 2.38%TMAH
Example 17 p-7 PAC-5 2.38%TMAH
Example 18 P-7 PAC-6 2. 38%TMAH
Example 19 P-7 PAC-7 2.38%TMAH
Example 20 p-7 PAC-9 2.38%TMAH
Example 21 p-7 PAC-10 2.38%TMAH
Comparative _ a Developing
Example 1 Pl PAC-11 solution A
Comparative _ _ Developing
Example 2 P-2 PAC-11 solution A
Comparative n Developing
Example 3 -3 PAC-11 solution A
Comparative ~ _ Developing
Example 4 P-4 PAC-11 solution A
Comparative P-5 PAC-11 2. 388TMAH
Example 5
Comparative P-6 PAC-11 2.38%TMAH
Example &
Comparative p-7 PAC-11 2.389TMAH
Example 7
c :
gmparative P-§ PAC-11 2.38%TMAH
Example 8
c :
omparative P-9 PAC-11 2.38%TMAH
Example 9
Comparative P~10 PAC-11 2. 38R TMAH
Example 10
c
omparative p-11 PAC-11 SYTMAH
Example 11




Exanple 10 P-10 PAC-11 2. 388TMAH Conparati ve Exanple
11 p_11 PAC-11 56TMAH 91 [Table 1-2] Conparative P-12
PAC-11 2. 38%MAH Exanple 12 Conparative P-13 PAC 11
2.38%MAH Exanple 13 Conparative Exanple 14 P-13 PAC
-8 2.38%MAH Conparative Exggple 15 P-7 PAC 12
2.38%IMAH Conparative P-7 PAC-13 2. 38%MAH Exanpl e
16 Goipias ative P-7 PAC- 14 2. 38%dMAH Exanple 17
Conparative P-14 PAC- 15 2. 38%9MAH Exanple 18

MR VR PT 15 PAC 152 3By VAH —Exanpte 19
Canpasailicve, Exanpl®l20 P-1p PAC- 29211 [ Tabl e 221}83THMAH
Pol ydmlar FAGeDEVEI 0PI N Sens| tivity Patrern Resofurion
(A eeefmenent | (B) cPo'ﬂrgonent sol ut it/ cn )| skefTiTHEH

g ti
(d r@Eompara tve P-13 PAC-8 2. 388 TMAH
xample 14
Comparative
Example L5 p-7 PAC-12 2.38%TMAH
Comparative
Example 16 p~7 PAC-13 2. 3B%TMAH
Comparative p-7 PAC-14 2.38%TMAH
Example 17
= .
emparative p-14 PAC-15 2.38%TMAH
Example 18
Comparative
Example 19 P-15 PAC-15 2.38%TMAR
Comparative
Example 20 P-16 PAC-8




Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
PAC- 8 2.

OOPWNPEF
TTPDT
OOPWNPEF

PAC- 8
PAC- 8
PAC- 8
PAC- 8
PAC- 8
38%I'MAH 450

2.38%

Devel oping 700 0 30
Devel opi ng 450 0 25
Devel opi ng 450 0 15
Devel opi ng 500 0 20

solution A
solution A
solution A
solution A

450 0 9 Exanple 6 P-6

0 15 Exanple 7 P-7 PAC-8

2. 33%NMHRB50 0 2 Exanple 8 P-8 PAC-8 2. 38%@MAH 350 0

3 Exanple 9 P-9 PAC-8 2.38%MAH 350 0 8 Exanple 10
P—10—PAC-8238% VA —350 031 Exanpter t1—P-TtPAC8
500/ MAH 5080igm95  Exanphée 12 FneYQlOPﬂE@- 86@?38%%34%3@ (Resolution
9 Exafrffl) ecomsompaty| BACORPeTBOFNAN LS00 OMG/ cnBy Jifptieing  (w)
P-7 PAC-2 2. 389 VAH 2500 Dg;;@jgg,llg 15 P-7 PACGS3
ExapplegdaAH J08 0 2| EEAAPPe 1B Pach BALF 4 20880aIMAHD25G 30
02 |:>(arrp| e I7 P 7 PACG S Z. 38WNBEhgP0 0 2 txaﬁl e
Exanplep27| pACF622. 38PaTMEAC350 0[s31utExampl e $8° P- 7 PAC- 7 25
2. S8YIVAH 450 0 Z Exanpl e ZBete16pPM- 9 2. 38%IVAH_ 350
Exaplf SEkanplte 21 P 7 PAE10 2|s3806EMAH:[500%80 2 © 15
rative P-1 PAC vel @ptréigpp2dg00 X - BEXanple 1
E
xa%llrgﬁtﬁl pn A 4 JP% D§ solution A 500 6 20
Example 5 P-5 PAC-8 2.38%TMAH 450 O 9
Example & P-6 PAC-8 2.38%TMAR 450 O 15
Example 7 e~7 PAC-8 2.3B%TMAH 350 @] 2
Example 8 p-8 PAC-8 Z.38%TMAH 350 @ 3
Example 9 P-9 PAC~8 2.38B%TMAH 350 O 8
Example 10 P-10 PAC-8 2.38%TMRH 350 O 3
Example 11 P-11 PAC-8 5% TMAH 500 O 15
Example 12 P-12 PAC-8 2.38%TMAH 450 O 9
Example 13 p-7 PAC-1 2.38%TMAH 300 O 3
Example 14 P-7 PAC-2 2.38%TMAH 250 @] 2
Example 15 B-7 PAC-3 2.38%TMAH 200 @] 2
Example 16 p-7 PAC-4 2.38B%TMAH 250 @) 2
Example 17 p-7 PAC-5 2.3B%TMAH 250 O 2
Example 18 P-7 PAC-6 2.38%TMAH 350 O 3
Example 19 P-7 PAC-7 2.38%TMARH 450 O 2
Example 20 pP-7 PAC-9 2.38%TMAH 350 O 2
Example 21 P-7 PAC-10 2.38%TMAH 500 O 2
Comparative _ _ Developing _
Example 1 p-1 PAC-11 solution A >1000 X
Comparative _ _ Develcping
Example 2 p-2 PAC-11 solution A 950 . 35
Comparative . _ Developing
Example 3 p-3 PAC-11 solution A 1000 X 20
Comparative _ _ Developing
Example 4 b4 PRC-11 solution A 950 X 25
Comparative
Example 5 P-5 PAC-11 2.38%TMAH 1000 @) 15
Comparative p-6 PAC-11  |2.388TMAH| >1000 x -
Example 6
Comparative p-7 PAC-11 | 2.38%TMAH| 950 % 9
Example 7 :
Comparative p-8 PAC-11 | 2.38%TMAH| 950 X 8
xample B
Comparative
Example 9 P-9 PAC-11 2.38%TMAH 850 X 15
Comparative| 5 19 PRC-11 | 2.38%TMAH| 950 x 8
Example 10 )
Comparativer  p_j; PAC-11 SYTMAH 950 x 25
Example 11




Conpar ati ve P-2 PAC-11 Devel oping 950 X 35 Exanple 2
sol ution A Conparative P-3 PAC- 11 Devel opi ng 1000 X 20
Exanpl e 3 solution A Conparative P-4 PAC- 11 Devel opi ng

950 X 25

P-5 PAC-11 2. 38%'MAH 1000 O
2. 38%'MAH >1000 X -

2. JFUORH 2850

Exanp

Exanpl e

oo

le 4 solution A Conparative
Conparative P-6 PAC 11
nparative P-7 PAC 11
X 9 Exanple 7 Conparative P-8 PAC 11

Exanpl e 5

2.38%MAH 950 X 8 Exanple 8 Conparative Exanple 9
P9 PAC- IT1T 2389 VAH 950 X 15— Conpar@|tt ve. P10 PACTiT '
2. 389 MAHEYSeX 8| Exdftpl e 10PCHIRFarGMSPYAE tP ity PPAEerp]| Resolution
5007 MAH G30°RPZSnt BRAMSFEON Rt DFOLYTFaD| lo PILFTPosypiging|  (uw
CompEXtilBVEIOPIiNg Sepsitivily Pattern Resol ution [(A
Exan@QBpONENt 2gcorrpon8ﬁ‘f"1§ol ut ¥ o5 *EHRFY lcn2 )t O%Rel || i 15
C edive Conparati vef P- 12 PAC 1T Z. 38%IMAH >T000 [EXamnpl e
onii?bzeolvis mbgl ar at | veEAC-11 2.38%TMAH | >1000 P -
Comparative
Example 14 P-13 PAC-8 2.38%TMAH 1000 X 40
Comparative
Example 15 p-7 PAC-12 2.38%TMAH | >1000 '®) 10
Comparative
Example 16 p-7 PAC-13 2.38%TMAH >1000 X 15
Comparative
Example 17 p-7 PAC-14 2.38%TMAE | >1000 X 15
Comparative
Example 18 P-14 PAC-15 2.38%TMRH 850 @) 30
Comparative
Example 19 P-15 PAC-15 2.38%TMAH 950 ®) 35




Exanpl e 13 P-13 PAC- 11 2. 38%IMAH >1000 X - Conparative
P-13 PAC-8 2.38%MAH 1000 X 40 Exanple 14 Conparative
P-7 PAC-12 2.38%MAH >1000 Exanple 15 0 10
Conparative Exanple 16 P-7 PAC- 13 2. 38%IMAH >1000 X 15
Conpar ati ve Exanple 17 P-7 PAg-14 2. 38%MAH >1000 X 15
Conparati ve P-14 PAC-15 2. 38%MAH 850 Exanple 18 0 30
ConfTatkdts \38 P- 15 PAC- 15 2. 38%MAH 950 0 35 Exanple 19

94 [Table 3] dass Thermal Pol ycondensate PAC (B)
tfansition expanston (A) cpnponent CONP@AGET Thermal
tenperature cpebty&inashsdte)| (PR G) PragpieidnH- 1expansion
PAC-8 269 55 | Bxanpbmpoeft 2 RAGpdhed? 6| Sdhpekxtumel |ecckfficient
P{3 _PAC-8 273{ 33 Exanple 4] P-4 PAC- 8 250(®9 Exanpupgmn/°c)
5| P-ExaRf 8 288 52 epExanpl el 6 PaG-8PAC- 8 298947 55
Exarfpdasple R- 7| PAC- 82288 28 | Exemplse 8] P- 82PAC 8 262 3k
Example 3 P-3 PAC-8 273 33
Example 4 P-4 PAC-§ 250 38
Example 5 P-5 PAC-8 288 52
Example 6 P-6 PAC-8 252 47
Example 7 P~ PAC-B 288 28
Example 8 P-8 PAC-8 262 31
Example 9 P-9 PAC-8 281 26
Example 10 P-10 PAC-8 251 37
Example 11 P-11 PAC-8 268 56
Comparative _ _
Example 18 P-14 PAC-12 264 51
Comparative _ _
Example 19 P-15 PAC-12 270 47
Comparative _ _
Example 20 pP-16 PAC-8 228 69
INDUSTRIAL APPLICABILITY
The photosensitive resin composition
according to the present invention can be suitably used
in the field of protective films, interlayer insulation
films, liquid crystal orientation films and the like

for semiconductors.




Exanple 9 P-9 PAC-8 281 26 Exanple 10 P-10 PAC-8 251
37 Exanple 11 P-11 PAC-8 268 56 Conparative P-14
PAC-12 264 51 Exanple 18 Cdtparative Exanple 19 P-15
PAC-12 270 47 Conparative P-16 PAC-8 226 69 Exanple
20 | NDUSTRI AL APPLI CABI LI TY The photosensitive resin
conposition according to the present invention can be
suitably used in the field of protective filns, .
interlayer insulation 5 fidumIMdg i quid crystal
orientation filnms and the Ilike for sem conductors. 95
1CLAI M5 1. A Attt sesmebtive eresisn eanpyeoidiiomromprising 1 to
conprising 1 to 100 parts by mass of a photosensitive
1¢0 spanedhbyionasmont acphpboaengbiivasdiaganapbtpaguinone
by mass of a polycondensate (A) wherein the

comperfdéishraed on hAQ Raxks FHimare PR PReVEORdensate (A) !
meigﬂ% of 5,000 to 17,000, wherein the ogépondensate
whsseinhe FoLYCORIe AR dA 1 BRF HaRiEHE Aoz age molecular
cpondensatjion of a et ar boxyl i ¢ di anhydri de
W%&#ﬁﬁi%?n%'8°8 to i?.BSS;
icvel o - e - 2 5, 6-1et '
BN o RSB 50 1 P &' BERRPPIY, EBrmea £ron
ahPdta el 4n QYRS QEYORCHY | 4 SELEPREarBOLy YRET 81 Anh8ride
comprising bicyclo(2,2,2)-oct-7-ene-2,3,5,6-tetracarboxylic
dianhydride and an aromatic diamine comprising
bis (3-amino-4-hydroxyphenyl)sulfone, and wherein the
bis (3-amino-4-hydroxyphenyl)sulfone is in a range of 20 to 40
mol% based on all raw material monomers including all of the
tetracarboxylic dianhydride and all of the aromatic diamine,
a molar ratio between total number of moles of the
tetracarboxylic dianhydride and total number of moles of the

aromatic diamine is in a range of 1:0.75 to 0.87 or 0.75 to

0.87:1.

2. The photosensitive resin composition according to
claim 1, wherein the photosengitive diazonaphthogquinone
compound (B) is at least one compound selected from the group
consisting of a 1,2-naphthoquinonediazide-4-sulfonate of a
polyhydroxy compound represented by one of the following
general formulae (1) to (6} and a
1,2-naphthoquinonediazide-5-sulfonate of the polyhydroxy

compound,




bi s(3-am no -4-hydroxyphenyl )sulfone is in a range of
20 to 40 nol % based on all raw material nononers
including all of the tetrac¥ boxylic dianhydride and
all of the aromatic diamne, a nolar ratio between
total nunber of noles of the tetracarboxylic

di anhydride and total nunber of noles of the aronmatic
diamine is in arange of 1:0.75 to 0.87 or 0.75 to
0.87:1. 2. The photosensitive resin conmposition
according to claim11, wherein the photosensitive

onapht hoqui none gonpound (B) is at |east
it _ PO ! (P19

m and n each indepen ently represent 1 or 2; RL to
R10 each independently represent at |east one
nonoval ent group selected fromthe group consisting

wﬂr%xﬂﬁ@” qgeR, ahanh, eéfﬁaiﬂg%eﬁégﬂhg%%i‘#eﬂé Ot'Rr 2 Ra

enyl” ‘group, an alkoxXy group group an
té”hﬁc¥5cﬂrQHer@Hﬁeﬁll&orgﬁrGQEHt hederardeBhkY monovalent

represent at |'east one”dival ent group selected from
gid\fp FlEL ) Frdn thefgrauy Renikeitg o a hPpdrogsh atom,
a halogen atom, an alkyl group, an alkenyl group, an alkoxy
group, an allyl group and an acyl group; and Y; to ¥Y; each
independently represent at least one divalent group selected
from the group coneisting of a single bond, -0-, -8-, -80-,
-803-, ~CO-, -CO,-, c¢yclopentylidene, cyclohexylidene,

phenylene and an organic group represented by the following

chemical formulae,

(1)



-S02-1 -CO 1 -C02-1 cycl opentylidene, cycl ohexylidene,
phenyl ene and an organic gro ? represent ed by the
following chemical fornulae? R12 R13 t15
--(CH2)w ?- IR14 R16 97 7 T19 R18 R20 wherein R11 and
R12 each independently represent at |east one
nonoval ent group selected fromthe group consisting of
a hydrogen atom an al kyl group, an al kenyl group, an
allyl group and a substituted allyl group; R13 to R16
represent a hydrogen atom or an al kyl group which may
be t hBi1game orlJ!{qigfferent w represents an integer of
; R1T to R20 represent a hydrogen atom or
appLwhirch may be the sane or different;
22 t__(CH2)b /(CH2)b (HOf (CH2b Z(CH2b
1827) /R(uR24)e (HOh - (Re3)a (OH)i wherein Z
represents at |east one tetraval ent group sel ected
fromthe organic groups represented by the foll ow ng

wﬁgiaglﬁaﬁn and R;; each independently represent at least one
monovalent group selected from the group consisting of a
hydrcgen atom, an alkyl group, an alkenyl group, an allyl group
and a substituted allyl group; R;; to R;¢ represent a hydrogen
atom or an alkyl group which may be the same or different; w
represents an integer of 1 to 5; and Ri;; to Ry represent a
hydrogen atom or an alkyl group which may be the same or

different;

(Ran)a (R

Q(cm)b /(CHz)b@
(HO)¢ (OH)g (2)

(CH)y” (CHa)y

AT
(HO)y (Raz)g (OH);

wherein Z represents at least one tetravalent group selected
from the organic groups represented by the following chemical
formulae; Ryi1, Rzz, Rz; and Ry each independently represent a
monovalent organic group; b represents 0 or 1; a, ¢, d and e
each independently represent an integer of 0 to 3; and £, g,

h and i each independently represent an integer of 0 to 2;



or more carbon atoms;

formul ae; R21, R22, R23 and R24 each independently
represent a nonoval ent organic group; b represents 0
or 1; a, ¢, d and e each in¥ependently represent an
integer of 0 to 3; and f, g, h and i each

i ndependently represent an integer of 0 to 2; 98 CH3
~H3 HOO\ OHH3C/ /-a CCH3 CH3 T p(Ck S
wherein k represents an integer of 3 to 8; kxj L's
each independently represent a nonoval ent organic
group having one or nore carbon atons; | represents
an integer of 1 to 5; and k T' a and k S's each

repuesent a sel ect ed
Ak sting tomand a
oanlc gr oup: 0~00--0
wherein A represe ts a | ent® organlc group
contalnl an ic tertiary or quaternary carbon
ato LS at | east\one al efpt group
sel OH  Hyc—C @ C\—CH3
/
T
OH -
HO = (3)
X (CH)J
_ L i
| S k

wherein k represents an integer of 3 to 8; kxj L's each

independently represent a monovalent organic group having one

j represents an integer of 1 to 5; and

Kk T'e and k §'s each independently represent a monovalent group

selected from the group consisting of a hydrogen atom and a

monovalent organic group:

0 M OH
(4)

0= >=0 o= >0



groups represented by the follow ng chem cal fornul ae;
CF3S0O0O-CG -S- -CCF3 0O HO~\ B ~~ ™ (R29)q
(R23)qg CH3 -CH3 (5) (R2s)q OH wherein each R25
represents a nonoval ent group represented by the
followi ng chenical fornula, d may be the sane or
different; and each q i ndependently represents an
integer of 0 to 2, (R26)r -CH2 OH 100 wherein each
R26 i ndependently represents at | east one nonoval ent

whegain CA grappe sai e t2 divaderntheomyanie groespstenjadhing an
an al kyl group and a cycl oal kyl group; and each r

al ipbathdcher jiaye e somternprhcagenotom; oapd Mnd 27

HOHOOH OHHH I / cHI / (6) I | CH3
reprasents at least one divaleént group selected from the

groups represented by the following chemical formulae;

e g
e
CF3

(5)

OH

wherein each Rys represents a monovalent group represented
by the following chemical formula, and may be the same or
different; and each gq independently represents an integer

of 0 to 2,

(R26)r
—CH;

OH




wherein R27 represents at | east one nonoval ent organic

group selected fromthe group consisting of a

hydrogen atom an al kyl gra@p, an al koxy group and a

cycl oal kyl group. 3. A nethod for formng a cured

relief pattern, conprising: a coating step for

form ng the photosensitive resin conposition

according to any one of clainms 1 to 2 on a substrate

inaformof a layer or a film an exposure step for

exposing the layer or filmwth actinic rays through a
whaskinr eabhr Relj rieridperidamdiatieirddent ayey Idadt |dhe

with light rays, an electron beamor an ion beam a
mopveadbenhprsdani ¢ groeipusebgecoed £fusm\theggibapexpnsigting of

portions or irradiated portions with a devel oping
andlkylogroupdand reaychgadkyp Jroupeandgach nindepeddently

relief pattern. 101 4. A sem conductor device
r%BﬁﬁﬁﬁggﬂgthénéaﬁéH pé| Peto Bat eBAN obtai ned by the

formati on nethod according to claim 3.

27
HO HO OH - _OH
O\ﬁ‘ ‘f‘/O/ (8)
T i

CH; CH;

wherein R;; represents at least one monovalent organic group
selected from the group consisting of a hydrogen atom, an alkyl

group, an alkoxy group and a cycloalkyl group.

3. A method for forming a cured relief pattern,
comprising: a coating step for forming the photosensitive
resin composition according to any one of claims 1 to 2 on a
substrate in a form of a layer or a £ilm; an exposure step for
exposing the layer or film with actinic rays through a mask or
for directly irradiating the layer or film with light rays, an
electron beam or an iocn beam; a developing step for eluting or
removing the exposed portions or irradiated portions with a
developing sclution; and a heating step for heating an obtained

relief pattern.



101

4, A semiconductor device comprising the cured relief

pattern obtained by the formation method according to claim 3.




