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S WB348 103/9 1 DESCRIPTION POCsITI VE PHOTCSENSI Tl VE

RESI N COMPCSI TI ON  TECHNI CAL FI ELD The present W3348
invention relates to a positive photosensitive resin 103/9
conmposition which can be used for formng the relief

pattern of a heat-resistant resin 5 material used for

the insulating material of electronic parts and

di splay el enents, as MBbFséﬁlbbgoﬁaSSIvatlon fil'm
buffer coating and interlayer insulation film of

sem condpgtorrdevbresosnlstnevE kesIRACKGROSNDIART 10
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
interlayer insulation filmof a sem conductor device.
TEGHPRLRLNFdELPesi n used in such applications is
usual |y provided in the formof a photosensitive
pol yi m de pFBeuPsepeaEnpHIENLRN KRlekeiSs teod @S iye

substrate such as a. silicon wafer. WSP uccessive
suBP@EPFﬁ&SﬂBlVSaF?§Fﬁ|ﬁ@m€?6&§&P8 & g &Féd for
d I t t,

LB PR AR PO R BRBher Ry Siad: e Ss TERs ANt Fesin

paﬁggéglgfnuggde§3El¥He égEQagqn hﬁg%%@i%ﬁa%% electronic

However , when “dsi above-
parts and display elements, as well as the passivation

film, buffer ccating and interlayer insulation film of

gsemiconductor 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 f£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



a 2 photosensitive polyimde precursor conposition,
during the devel oping step, a | arge anmount of organic
solvent has to be used for the devel opi ng sol ution.
Fromthe perspectives of cost and safety as well as
the recent 5 increasing inte?est i n environmnent al

probl ens, neasures for providing a non-organic

:f%gﬁeaséﬁsi ¢i-8g Gfg?ggae}gggeuggeéi@%ﬁ@b@QQi%%,t@h§¢ng

ar to photoresi ently vari ous

hegkar gsi,818pinghatEpENSI L h¥Ger BfbntMBECLrghf icapAvent
of being devel oped by a dilute 10 aqueous al kaline

sohyti 08 bavesbaefiopr 6hesadveopligg tbeseion. From the
phot osensitive resin conpositions conposed of a
popgbepeokaraekeofhevstnahtiesafetgr nedwedlaas" PBE' recent
precursor, which is a pol yhydroxyam de that is sol uble

5i nidckeaeinguéntisrebkalinnenydironmentadnprabgepiseaneassres
15 conponent (PAC), such as a photosensitive
di BevnBpRYhE§DEINanEORORBEGREC( HEAERRAf BER PEABG dgmpgded.
as_" ') .have recentlggbeen drawi ng attention.
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phot'osensi tive polyinide precursor co sitions.
adghtan, phBeb8eRaYeidks PehedN cHRPY sRLIBASAEMRDsed of a

heat -resi stant photosensitive resin composition

capabl/Benzoxazole (hereinafter referred to as "PBO")
precursor, which is a polyhydroxyamide that is soluble
in dilute aqueous alkaline solution, and a photoactive

15 component (PAC), such as a photosensitive
diazonaphthogquinone 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.

20 Further, since the same thermosetting coating
properties as those for a polyimide can be obtained,
photosensitive PBO precursor compesitions are drawing
attention as a promising substitute material for
photosensitive polyimide precursor compositions. In

25 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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of being devel oped by a dilute aqueous al kal i ne

sol ution, such as the conbi nation of a pol yner havi ng
a s 3 phenolic hydroxyl group introduced on its nain
chain and a PAC, the conbination of a polynmer having
a phenolic hydroxyl group igtroduced on a side chain
and a PAC, and the conbi nati'on of a pol yi m de- PBO

Prgﬁéf]é?&cf’h ak¥% E%thﬁH%}SHGer %ewssalblﬂmch%m

PBO pre urso Its ternate in the skeleton by

UShRE & phti Mehbki Ebfbaekdidndod BAgollgﬁ ey MBES ikged i n
the above-described heat- resistant phot osensitive

r eeh8n60MPORHreRY1agecapl ih@rpauyed de ar sRB@ chain and

precursors. To obtain a cured relief pattern which is

t her RAC| yanddthechambdakkyoaxodl bepblyiafider PBle precursor

relief pattern has been formed from exposing and

depelppenghasdol préydmidesprasurBersybjiést and FBY

heat treatment to carry out a cycl odehydration .

r eRECFBASEE RDitSUBSEGUBALCCARVENS] GKSLEtORebY using a

heat -resi stant resin ol¥|n1de or PBO. At this stage,

t hBTEBRULLEYC REAPerBtuURPe ﬁ§ general |y high, exceeding

300C. However, as for g sen con uctgg _

devi ces whi chOoh¥UErPelEnRt ¥h SbgaF gVerHesSaLess BeaL

a I r 0 e
cong %Eépgléﬂggésgéove ESSE?I Eﬁﬁg%s?%gg s ?%,%1E
Cog ?&ﬁﬁi‘dét oﬁ bRY bedp EQB%G trg 88%%'190'%“%&%' QRiief
on to the pol |n1 e or the PBOis Insuffi.cient,

VmSé%EéérhhﬁhQEha'igeghEanﬁ@ilﬁrelalhﬁf maahtaa&&aqwa@xyéet@%nt,
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 cycloedehydration
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
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25 reduced nmechani cal properties. Therefore, when the
heat treatnent 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 canpot be obt ai ned.
Therefore, there is a strong need for a heat-

resksbegh pHotoseRshblYe:(eRLAnGRMBAShbadnkn, whi ch

conversion to a heat=resistant resin polyimde or

to 5 PBO sufthekenbly, PERGEESSASab¥tReal heed! FRRt adheat-
a low tenperature of 300C or less, and in which the

megbgisEaht PpRPEbEEABieatebeestihf tompbiliyiexpiaswbdch the
As one exanpl e of such a conposition, an approach
whtchveraiondtioes haaethgsybtgnoupesihi pblyimidecatr 1o
crosslinking group, into the end of a PBO precursor
poPBoesufifiscberhlpr ppogedsskiewbyeheati tiepsment at a low
treatnment at a tenperature even |ower than 250C, for

i ncemperatuke @?cgga‘é’hm atedvr rae@tipnwvhbchheh®xazol e
may itself not go to conpletjon. 15 Agcordingly, the
pr@%%h@n%ﬁeénPBP§e€5h§ﬁd6ﬁedb6tﬁa?fé0ﬁ§§Flﬁr%§§ﬁ€ﬁﬁe§r

t hat _i ' t | ] h t .
" AP JUAF SERURLE- PFoRRFon, BPIBPSIEARPer ANWGRPFoREh which
‘ble b . o Foh. i
Phoibeefebte ahy astyRETTaEbhbr otk 1 a8 Reat 20
regyéggl?nﬁiﬁ OQEBM§r?ghQB Eﬁ@cghanof'g @Bbe ecursor
treatnent, such”as 1fi dization or oxazolizatfon, is
sobyP{ ket NhEl Béaﬁnb90§95¥80t 88desaR, baidavakared by

an aqueous al kal i ne” soluti on. Known exanpl es of such a
treatment at a temperature even lower than 250°C, for
instance, the cyclodehydration reaction to the oxazole
may itself not go.to completion.

Accordingly, the present inventors considered
that a heat treatment at a temperature that is just low
enough to remove residual solvent from the relief
pattern would be possible by using a composition which
is a photosensitive resin composition that does not
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 aqueous alkaline solution. Known examples of such a
composition include compositions composed of a
polyimide having a phenclic 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 benzoxagol e having a carboxylic t

5 acid group and a PAC (e.g. Patent Docunents 5 and
G)aciga?EBE HEHtPAcd?éﬁétbgét@n%oﬁBﬁgh%h%% and 6) .
conpris y|n1de forméd by pol ycondensati on

an aronat'CP&EEHECBbEQﬁéhtC1a@b§cQQEB%nanoﬁﬁésaﬁlon
aromatic 5 di am ne conponent having at | east one
hydeapyisuhgt at peDyimadd @oPASd bewpvekcohdenBA€ion of an
phot osensitive efficiency is insufficient against the

i -hromsatiisetetnathebbapiicaticdad sbtapoakn& and an aromatic
sem conduct or device. 10 Patent Docunment 2 descri bes
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units formed by dehydration condensation of a
tesubéﬁnbuﬁyticaa@ia PABrpoHenevakd &hgi EAtne
nBonent having at | east one group selected fromth
grB Bt€6ﬁ§FéFFH@ BELachRBRY iLE 158H§éﬂ6%§ﬁtgﬁaeﬁn85 the
car box grou 0 nol gr.oup
grbﬁg Hiia HAF o Lok HEdRGEAERTAPH, FERD. CandeRSTRCGRIsEEDE
&etracarboxyllc acid conponent and a diam ne
conponenf whi ch does not have a phenolic hydroxyl

g1 OUP. & ¢ar BaXKhy SbBfineRe! b ABEOTL A AUBoH20 <G on

sul fonic group; and a thls conposi tion
haéoﬁﬁrhEPﬁSVeg EBbb@?hm&HénéBﬁb%EEH ef Lhets 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 copeolyimide
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 Docunent 3 describes a
conposi tion conposed of a sol vent-sol uble polyimde

Eggh@so@l& f dpeﬁg@ gEQBkﬁerXiﬂblgéﬂHE a®1BO0h%aing aci d

Ing a fcon n the ndlecule, and a PAC. By
adgiDQc@nePEbMé”hﬁ 8pkdmwhieel1Basaadskl Pagne pgnddding a
the nolecule, the conposition has inproved adhesi on
W bbbl pakbe avppowhinp Rebshr siéicbasebend wnt kthihe
descri bed conbination of a solvent-sol uble polyimde
hamohgcalephehel compydibiph besupmpesyedbedhasdoa RACh
phot osensitive efficiency is insufficient. In
adtihei snppoheingesnkbteonpansi favweyett i wiisht the descrdbed
obt ai ned cured coating is high due to_the inclusion of
a perhanptiggi afcenﬁ@g@ﬁﬂtnawﬁela prilyépddepbaying 2
t he. nol ecu] e., Pat Docu nt 4, describes
coﬂ%gmsnhyesmsieareﬁpa apyr‘tﬁﬁa‘eaflér ﬁea’%

d b li d
P oRESPBSERa Rk 82 Bhrieignew N8 Sobkt %@%%%ﬁ%xy p

“"Qdﬁ%(gi%y %H?SEM; e EXB?Hglg Pége HQWSLRL. otfheche

SpeciTIc eka aned properties wer
[ 0 %,0
heggﬁﬁgg%g-gﬁgegig?%egﬁgné?nﬂhéh Hu@DE% QEe lnclu51on of

a polyamic acid component having a silicone bond in the
molecule.

Patent Document 4 describes a composition
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 using 50
mol% or more of hexafluoro-2,2-bis(3-amino-4-
dihydroxyphenyl)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




20 di hydr oxyphenyl ) propane as the cyclic diam ne acid
conponent and 3, 31, 4, 41-di phenyl sul fone
tetracarboxylic dianhydride as the cyclic
tetracarboxylic acid conponent. Cases of using other
tetracarboxylic acid conpongnt s and di am ne
conponents are only described in 25 the conparative

?Xaﬁpbsgpeknfeéﬁeeb PacUMRRE Eat%é%ﬁpl%ﬁl@mel@e%%@nbed
a conposition conposed a sol vent-sol ubl e

poaae@msgegawtana 80RAGquS ol @d)lmtcaanmtfh akrli gidle thalt® 1 .
t 7 on copper foil to cure the pattern, which is

thﬂawedeyelonedpnbtbsenaﬂ%aaqueﬁ&iciehnwl@m afuch

am noet hanol . However, the photosensitive efficiency

of cemphsitooposbt iosufsicaentficient. 5 In Patent
Docunent 6, exanples are described in which a
Sconposi ti on EonBesedtoPogumshiedy - sxbmpiles are described
pol ycondensate and a PAC is coated on a silicon wafer
anénj vhaghateGOWPPRiLLgHt CPEPOSEE Ofr @ SR VERLr&oiuble
which is then devel gped with a 5% aqueous sqlutlon of

1OP?éYF8ﬁ€?H§P£ﬁnﬁﬁFuﬁ1ﬁ95r6§|&83t§ OFf Pc &HyC nnwafer

ve photosen5|

co ngsFFFSﬂnggaegéFPbégg%ﬁtIﬁy@oﬁ Al h& ©a the’ B,
g?%ﬁg?ﬁg?gsehgnoéﬁ@eﬁgg QC%EQBXX'B% gg%%%ﬁ%r%%ﬁu%qgna%f

avi ng an am no

10&EFE¥§5ﬂé¥h¥95aMBn§Eh Ka&%x19%ate@p@kl@ﬁkﬁﬁlgoshkﬂOns

respect to ea the conposition haV|ng a
Examples 2-2 to 2-8, a positive photosensitive resin

composition is described which contains a
polycondensate of a tetracarboxylic dianhydride and an
aromatic diamine having an aminoc 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, upcon further investigation
20 carried out by the present inventors, this compcsition
had insufficient solubility in agqueous alkaline
solution and the obtained pattern had a low resclution.
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
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rati o of tetracarboxylic dianhydride to aromatic
diamne of 1:1 and a wei ght average nol ecul ar wei ght
of 33,000 to 55,200. However, upon further

i nvestigation 20 carried out by the present inventors,
this conposition had insuffpcient solubility in
aqueous al kaline solution and the obtained pattern

ol u di i gn e [
i Enkquysee Lot sckppRititl Bk ie Bt 1oty

a PAG erudeser thedpBbtbBehBetexyanpkesn sompdyfitiionehas a
Further, in the exposure step during fabrication of a
SeDbQOQdﬂﬁlﬁﬂvdeyLCEheaedeBQEd tpme| eetudmeeX mos fioem the
apparatus known as a "stepper” is B mainly used. This
steppeefi patteenylerngehsnee sachhag, thendurkes iof the
phot osensitive resin conposition has a |ow
sensfiuivedystehpesgpdsgreaseme wWhgghr dgads ftor mnt AacCrease
relief pattern |engthens, so that the nunmber of 5

r eddi FBE SPEppePrs her BXBESITRhPERCREAds LHeRfore, there
increase in the costs o ces

exposur,
Thé?e?o?@edtﬁerémngvﬁ ﬁE@dp StPﬁﬁpé&g gﬁ 3% the

ph enS|t| hot osensitive resin
COR%BEPFFBﬁl ke BhrioralbRR R et 7 to 12

10 f P
o ecuror | orpR' EofERFLND BACENE SAEMNEALL0R Yo 4a7EYe

be QTErd§§ErFQEGr§B§E Mpele Egﬁbgﬁé%Xbﬁgoguh PB® precursor
ention Pat ent cunent JP- A-64- 60630 [Patent

DO&HHHH& shigdEpde3pRBY448d &Qe[Bat@at1Q0%%EEBbl%h-
JP-A-11- 84653

described Best Mode for Carrying Out the Invention.

{Patent
{Patent
[Patent
[Patent
{Patent
[Patent
{Patent
{Patent
[Patent
[Patent
[Patent

[Patent

Document
Document
Document
Document
Document
Document
Document
Document
Document
Document
Document

Document

1]
2]
3]
4]
3]
6]
7]
8]
9]

JP-A-64-60630
JP-A-3-209478
JP-A-11-84653
JP-A-2001-249454
W02001/034679 Pamphlet
W02003/060010 Pamphlet
JP-A-2001-109149
JP-A-2001-92138
JP-A-2004-347902
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11] JP-A-2004-109849

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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(Patent Docunent 4] JP-A-2001-249454 [ Patent Docunent
5] W2001/ 034679 Panphl et [Patent Docunent 6]
o W)2003/ 060010 Panphl et |[Patent Document 7]
JP- A- 2001- 109149 20 [ Patent Docunent 8]
JP- A- 2001- 92138 [ Patent Docynment 9] JP-A-2004-347902
[ Pat ent Docunent 10] JP- A-2003-131368 [ Patent
DogueRNh §1$iiﬁ'9@39941%99%@9gpbaakémﬁe@ﬁ%HEEEEnlzhnd
JP-A-2001- 356475 25 DI SCLOSURE OF THE INVENTION It is
anyRbERCtaRf obbg8iAr 8seliteiNYeNti k@NphOteRhOByda Aow-
phot osensitive resin conposition mﬁich can 9 obtain a
hi gempenattir®i hyatgoedatmbhef patt ésnalandanwbbdectarf
obtain a cured relief pattern by a |l ow tenperature
heghetpraserht inveéntsonl o prosbpect wethphe fpredemming a
invention to provide a nethod for formng a 5 cured
5retipedpuelief pathesnbenrat subptzakewbyt anperat ure
heat treatnment using such conposition, and a , |,
schfEpREabYER AedEcEreakPrnsi H§isdcRUEHr egmpapisdion, and

pattern, Thg greseaé anentors,dLscovergd t hat., tg. %O
r e3 0PSB EARAPF bBF eHB Y SFS PSPERE 1 B PANEHE N CURRF &el1e
nnlecglar wei ght can be | owered by shortening the

r B3t FBA™ i me when obtaining a sol vent - sol ubl e

pol ycondensagehgys00nd ShLUALUEE HOLUBGCLEAM hat, to

dehydrati on condensa

10te£é§8§0QO§ME!%ré %ghgngfdﬁhggﬁtaﬁgcﬁﬁénﬁrGUDhﬁile

aromat1 ¢ di am hes havi ng
molecular weight can be lowered by shortening the

reaction time when obtaining a solvent-soluble
polycondensate having a structure formed from
dehydration condensation of one or more tetracarboxylic

15 dianhydrides and one or more aromatic diamines having
at least two pairs of ah 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

20 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

25 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




at least two pairs of an am no group and a phenolic
hydr oxyl group which are |ocated at ortho positions
with respect to each other, with a 1.1 rati o between
the tetracarboxylic dianhydride and the aromatic 20
di am ne, the storage stabillty of the polymer is

i nsufficient. However, the 6resent i nventors

diﬁggysfﬁgdth@ﬁg%%BQaggribﬁgblb&ytﬂ@d s%ﬁ%rlnventlon

Eou e”i npr oved “by vary| the ratio

bet ween the ss&&i@%awyﬂ | endi aBRKAR @q and st
aromatic diamne to | ower the nol ecul ar wei ght

Wh@hﬁ@ﬁtlénhhgharﬁﬁ@tdbbﬁ@&t@@@dré@hheﬁom@bbﬁtﬁo®0U|d
be obtained. As a result, the present inventors

d|eompeiednghattbheoabpuetéebgrmbe@ pifo photioae naddlide
be Y 10 satisfied, thereby arriving at the present
5i ndéatpoaphtBpguihpoel kpmponedadBecbaskd ke fldsparts by
invention is a photosen5|t|ve resin composition
compeBsPhgpelyeondengates (By . nbd chf hgBoosérsictiuvge 5
di azonapht hoqui none conpound (B) based on 100 parts by
naggrﬁﬁdp§F9@oﬁ8€M§§@§lPﬂ)CO%HPEﬁaﬁ&§na°§tP@@t@Femore
for med frogl tlo ggnsatlon of one or
§

t cFFREAFBE HRPY PaeSSEn AN En T oo™ GREAE L
! 85%@3@%2%@%%%2&3“@@?8 " §eB5Er L5 BRI et
o 85, AP S hpece
70£80Qachn8tRREY CRRESRS Al @neAboRyRbRLRRIY tRAS3 has a
weight average molecular weight of 3,000 to 70,000.
The polycondensate (A) preferably has a
structure formed from dehydration condensation of, as
15 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
20 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"'-diamincbiphenyl.
Among these, the polycondensate (A)
25 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



structure fornmed from dehydrati on condensati on of, as
15 the tetracarboxylic dianhydride, at |east one

sel ected fromthe group consisting of

bi cyclo(2,2,2)-oct-7-ene- 2,3,5,6-tetracarboxylic

di anhydride, 2,2-bis(3,4- di ﬁgrboxyphenyl)
hexafluoropropane dlanhydr|dé and

ggééﬁgélghﬁarﬂ%l(@hﬁﬁxhb 2thar@k§ghmwg§uq%mas t he

mati c~di am ne | east one~sel ect fromthe

group consig{bA%afbng these, espec1all¥ preferred is
bi s( 3- am no- 4- hydroxyphenyl)sulfone

bi sh8rantne- gohydoaugpbenyl }hexakbuar epropaneeafdrmed
3,3 - dihydroxy-4, 4'-diam nobi phenyl. Anong these,

t hérpml gehpdeasavn CAhd2hspréber alfl p hasracstrbestylrie
formed from dehydrati on condensation of a
5tedianhyduiyeicompaﬁhydgidécycdn¢2L§bﬁg-oct ~T7-ene-
bicyclo(2,2,2)-oct-7-ene-2,3,5, 6- tetracarboxylic

di anBy8r fuEehRACARDAKYRAE éllanarﬁdﬁédﬂ angogpr pEPRGLic

bi s( 3- 4- hyd h | f

egééaWQH%SSBWEFéﬁLEE b i é%inpggebagfggﬂ§5%§39§Seifoner
s, a structure fo gﬁhydratlon cQn en%atb

of waSr 8t iae, hETaLapn Rty GRRIs Bolgrreid

bi I t t I

o EE A RaB R ShnEpSATnd 2B, 2oL SH S BaRBRIIC 20 co 6o

10b'ﬁé§%agknglﬂ FKQrQéMPHSE%E%éﬁ'EBE%mfr@he%%H”mQ%E'ng

charging of the raw material the

aﬂbeafér%ar %yaheexl hﬁ&&hﬁen@hg&ghﬂgao&ar&% ehwlalt@rial
10 nol % of al the raw materi al nononers, and nost

pr@ﬁérbﬁg(Bsamﬂﬁbe4dhyd@6xﬁbﬁéﬁ ng sofi fohe ﬁawlﬁHEGMaNge

t he bi s(3-am no-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
diazonaphthoquinone compound (B) is at least one
compound selected from the group 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),



5

10

of 20 to 40 nol % of all the raw material nononers, a
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 0.751to0 0.87:1, and the olycondensate has a

wei ght aver age nnlecular weight in the range of 5,000
to 17,000. 20 Further, the photosensitive resin
conmposition is preferably such that the

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

qugchne nY

of a 1,9

pol yh

f ol %

1, 2- napi¥hoadi a5 . e (1)
pol yhyplfoxy co y %?

fol | ow hg gener al ; g R10

(OHn YtHLY Y3 pR- § R24R3 R4
wherein k, 1, mand n each independently represent 1
or 2; RlL to RL1O each independently represent at | east
one nDnovaIent roug selecged fromthe

Yt Bg&RC

coﬂ%%?%ﬂg of 15  GRACReRIFBYAY aEresERt 1 oF
g Rach (EAEbefFBIB g SRR U5 eg TR one

'”HSRSOQ?QB%ygE885e§8EEc@Ed from the group consisting of
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-, -S-, -80-, =50:-,
-CO-, -C02-, cyclepentylidene, cyclohexylidene,

phenylene and an organic group represented by the

following chemical formulae,
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| east one dival ent group selected fromthe group
consisting of a single bond, -0-, -S-, -SO, -SO2-, 10
-CO, -C02-, cyclopentylidene, cycl ohexylidene,

phenyl ene and an organic group represented by the

foll owi ng chem cal fornulae,, 11 R12 13 15 ~-(CHOW
R14 R16 a 13 T17 T19 R18 wherein R11 and R12 each
i ndependently represent at |east one nonoval ent group
sel ected fromthe group consisting of a hydrogen
atom a alk I up, an al kenyl group, an allyl

group a tuted allyl group; RL3 to R16 5
repre en atomor an al kyl group which may
be the s ferent; wrepresents an integer of 1
to 5 arRg 0 represent a hydrogen atom or an

al kyl group which be the sane or different; (R2t)a
(RR2)c (CH2)b, ,(CH2)b (HOf /2\ (OH)g (2) (CH2)b
(CH2)b \ R24)e (P{»b (R23)d (DO%

<

wherein Rj;; and Ri; each 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; Riz to Ris
represent a hydrogen atom or an alkyl group which may
be the same or different; w represents an integer of 1
to 5; and Rj7 to Ry represent a hydrogen atom or an

alkyl group which may be the same or different;

(Ra21)a (R

(CHZ)b /(CHZ)b

(HO)¢ (OH),
(CHy” (CHa)y

A T
(HO), (Ra3)d (OH);

wherein Z represents at least one tetravalent group
selected from the organic groups represented by the
following chemical formulae; Rzi, Rzz, Rzz and Rgpgq 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 f, g, h and i each



wherein Z represents at | east one tetraval ent group 10
sel ected fromthe organic groups represented by the
foll owi ng chem cal formulae; R21, R22, R23 and R24
each independently represent a nDnovaIent or gani c
group; b represents 0 or ‘ﬁ , d and e each

i ndependently represent an]1 teger of 0 to 3; and f,

g, ; j ende pLesent .a |nteger
o HeBREheRRE) {dorpBERRSARC ThLEgb RO O ko2 5 5%
OH(3) VI (l-i~j Lk S wherein k represents an
integer of 3 to 8; kxj L's each independently

represent a yal ent organ| oug 3 ng one or
S); bq;epres .- of 1to
k S™s eac gpe de r-present a

nore car py—¢

5; and k M"'s ‘en

nonoval ent group sel ected fron1the oup consi sting
of a hydrogen ato and g nonoval ent organi c group; HO

MOH O ~- A / vvhereln\A nt/s a
4!!» }hO*C C\(ﬂh

di val ebliO-o

HO_~ I OH  ~ (3)
N (?H{h

L L
S i

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;

HO M OH |
(4)

o= >=0 o= =0



containing an aliphatic tertiary or quaternary carbon
atom and Mrepresents at | east one dival ent group
selected fromthe groups represented by the follow ng
5 chemcal formulae; F 1311 Il -CCF3 0 | H3 HO CH
(R25)q (RZS)q CHI - ~-CH3(51) (R2s)q OH wherein each
R25 represents a nonoval ent "group represented by the

f ' hem | a; :1.h
di"%é’%i‘ﬂ & fgbfégﬁaggrfy élvgggnff}iérggﬁﬂz §roape or

erent; and eac i ndependent repreSents an

I Nt69eEiRInG LR F1ipRMBEIE tebtRakyCHrlGuathenairy eaehbon

R26 i ndependently represents at | east one nonoval ent

orgesme @hQup sepeebeftEr am Lbasgroup dioasesti ggoap
an al kyl group and a cycl oal kyl group; and each r
i nslepeatiedt fyomephesgnbapanrepregentefl Byt the2 fodddwing

5 c¢chemical formulae;

T M i

(5)
OH

wherein each R;; 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,

Giﬂﬂr

OH
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15

7 HO/ HOOH OHH(6) CH3 CH3 wherein R27 represents
at | east one nonoval ent organic group selected from
the group consisting of a hydrogen atom an al kyl
group, an al koxy group and a cycl oal kyl group. 5

Anot her aspect of the present.invention is a nethod
for formng a cured relief éitern, conprising a

coghipgi 8t ERchHOR, qmég%br{é%ﬁtfl n%géﬁ‘;e%gjrttﬁe%t least one

phot osensitive resin c strate 1n a

f omohebadehBY8Eghid Gkblip 8B18%¥PRAUFROR! €Rel Grol®
exposing the layer or filmwth actinic rays through a
mas&n8ist Ohgdbreghl ¥1kyladicatipngntiha kgyebadkylli oup;
with [light rays, an electron beamor an ion beam a
dezptiopaolh st épdépendebutiggrepressntisngnt hategeased 0 to
portions or irradiated portions with a devel oping 15
sokutéaodd, and a heating step for heating an obtai ned
relief pattern. 17 Another aspect of the present
invention is a sem conductor device conprising the
cured relief pattern obktained by the above-descri bed
formation nethod. 5 Thg“onposition according to the
preserqo.i nveqQt i @pOis aphot qEnsitive 3N n
conpositi® 5h ¥in a gensitivity, good

relief pat ? | (6)

CH;3 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 layer 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.



which is free fromswelling during the devel oping step
Wi th a devel opi ng solution (aqueous solution of 10

t et ramet hyl ammoni um hydr oxi de) generally used in the
fabrication step of a sem conductor device, which is
cured by a heat treatnent agrpooc or | ess. Further

the present invention can provide a nethod for formng

a_cured r el | ghoPRbLeEBHARLAFURAL BL8olY A hPUntIon is a

tenperature heat treathent o onposi tion, a

Segkf0pEHAL Ot oHeMbGecE0BBRbi BAnhNeneuked etekiegfie
pattern. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

shpastéhe dBCaNYBdspgctha HBavuraaBBEib2d Feslatd onf

t he pol yner synthesized in Reference Exanple 5; Fig.

2 mébhsdt he 13C-NWVR spectra neasurenent results of

the pol yner synthesized in Reference Exanple 7; 25
5Fi g. 3 showsThaecoBposiVRiopesrtrardaagutenthe presents

of the polynmer synthesized in Reference Exanple 8; e

i iBvepf§on4ighawehehesenEiNyRes sesinacRERSSAE SR Which

results, of  the gol mer synthesized in Reference

Ex3apl ebtainppghighsagRgitA¥itic MRRIAspELLpE Pattern

gg?ﬁﬁéﬁgggégggﬁ{gﬁght§w8§1398 ggk ggrtﬁgngg%%&€%annstep

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

B:




v 10; and Fig. 6 shows the 13C NWR spectra neasurenent
results of the polyner synthesized in Reference
¢ Exanple 11. 10 BEST MODE FOR CARRYI NG OQUT THE
I NVENTI ON  <Phot osensitive resin conposition> The
conmponents constituting the Ephotosensitive resin
conposition according to thé’ present invention

(hereinafter{ﬁ&PFFiEﬁéwE:Egér?chﬁggss%éc%Bée&%Q%urement

composi tion” now escri be Pol ycondensat e

(Ardsdbesperyenadgnsaher( AyntaedikBdt he Re€s@Bhce Example
invention (hereinafter sonetinmes sinply referred to as

"p@} ycondensate A') has a structure forned from 20

dehydrati on condensation of one or nore

tetracar boxyFig. Hi ahbydrthesl3ddNMRespechoaemaasmeenent

di am nes having an am no group and a phenolic
Shydeswitsgeduphenbehymes syothesdzad aont Refposhceokxample

with respect to each other. The tetracarboxylic

di Bhhydmdde is preferably 25 at |east one conpound

sel ected fromthe_group consisting of aromatic

t et racar boxyf 18- dPaRfigdsi e 1%5VW%B $PerErdcMeaFygRMent

at ons d alicyclic.V 19 tetracarbagxyli i anhydr i des

DO PRETRS B SN aPBLIMER, SHEEREFEERR, LnofahprBate Exhple

include 3,4,3 ,4" - biphenyltetracarboxylic

di anhydride, 2,3,3",4'-

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

The polycoﬁdensate (A) used in the present
invention (hereinafter sometimes simply referred to as
"polycondensate A") has a structure formed from
dehydration condensation of one or meore tetracarboxylic
dianhydrides and one or more aromatic diamines having
an amino group and a phenolic hydroxyl group which are
located at ortho positions with respect to each other.

The tetracarboxylic dianhydride is preferably
at least one compound selected from the group
consisting of aromatic tetracarboxylic dianhydrides

having 10 to 36 carbon atoms and alicyclic




5 bi phenyl tetracarboxylic dianhydride, 3,4,3 ,4"-
benzophenonet et racar boxyl i ¢ di anhydri de,

bi cyclo(2, 2,2)-oct-7-ene-2, 3,5, 6-tetracarboxylic

di anhydride, 2, 2-bis(3,4-dicarboxyphenyl) propane

di anhydride, bis(3,4-dicarb phenyl ) sul fone 10

di anhydride, bis(3,4-dicarb phenyl ) et her

di i of o} a anhydri

ancE E e o A B P o o ane e
di gphydride. These tetracarboxylic dianhydrides can be
used al one or in conbination of two or nore. In the 15

above, amngsga@itebr aganposyl iacduaehydai,des4'2, 2-

bi s( 3, 4-di car boxyphenyl ) hexaf | uor opr opane di anhydri de,
bi byphefiz]l eR2racatbdxgléc2dIahhfdirdtieacar, Boayl,i4c -

di anhydri de and bi s(3, 4-di car boxyphenyl) et her

5di hinppenyticetrecespegiyality dprehgdabke , dde 448 'hdving 20
high solubility in the organic solvent of
pobgoenpbasanetatsaganbgkyliandpanbyeyide .t he i-1ines
which are normal |y used as the exposure |ight squrce.
Th%lﬁfﬁi@ﬁ%n?rghéecﬁranﬁPPczdﬁaévﬁetﬁ§¥ﬁﬁ§r§ﬁxY&ﬁFho

gagaﬁvfgflsg %ﬁﬁ??gnf?-ﬁﬁﬁr gegngﬁ r@%@f?%&@her
: §re'5995§§6e§ge Egefy?gfﬁé StypBery 1) BRTROREC
20
10(535%“ﬁ? £Pfe, ¥953§¥3|?Egﬁ§893¥§5%n?233?%2%5rLﬂg

R JERRe|Mc9EIELRALREREL sthchry o MAsHY ke ane
I N282-bis (3,4-dicarboxyphenyl)hexafluoropropane

dianhydride. These tetracarboxylic dianhydrides can be
used alone or in combination of twe 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 located 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



5

10

15

20

25

separate position. Preferably, this aromatic diamne 5
has 6 to 30 carbon atons with at | east two pairs of

am no groups and phenolic hydroxyl groups which are

| ocated at ortho positions with respect to each other.
Speci fic exanpl es include 3,5-diam no-| -

hydr oxybenzene, 4, 6-di am no-"1, 3- di hydr oxybenzene,

3’§é@%&gfg&yyﬁ§0X§ éaéno§ae”hgggbapﬁn§&ouP) and one amino

I OX am nob

rguﬁygﬁoéﬁ drtAo- 8587t A8RI PRERKE: phenolic hydroxyl
s(4-am no- 3- hydr oxyphenyl ) pr opane,

bléf@uﬁm aAd4rubydeexypbenibrhewl bndlfo Bird(p- aml Ao- 4-
hydr oxyphenyl ) sul f one, bi s(3-am no-4 15

hydepxygbenybsireibane, pbefédabliypotBis aromatic diamine
hydr oxyphenyl ) net hane, 2, 2-bi s(4-am no- 3-
hyﬂasxﬁphenyo)chebahlabomprwpaheat21éabts@90aghdas4of
hydr oxyphenyl ) hexaf | uor opr opane, SShydrox y-4-
anam@@he@ybwps ggdaphapod4igohydroxyl groups which are
hy droxg hené hexaf | uor opr opane, bi s(3-am no-4-

P |9

hyh@@% Hed §EhPoﬁ@saﬁaoaﬁsWAtBnFﬁépsct to each other.
1eaal e SFPBHLESHOERATPORS DA AENEOE: T HLaRA pma-

o tp SIS RAERY ) hax ??E%W%b?”%aﬁédlﬁyérg&§%%n%ghg9 4,30
b §%§9§?n¥%%°§y% ey EhaaLBReh PRGN 4ar Biydronypy 3! -

T T 8 T e e e

AA2 2 ~bis (4~amino~3-hydroxyphenyl)propane, bis(3-amino-4-
hydroxyphenyl)sulfide, bis(3-amino-4-
hydroxyphenyl)sulfone, bis(3-amino-4-
hydroxyphenyl)methane, bis(4~amino-3-
hydroxyphenyl)methane, 2,2-bis(4-amino-3-
hydroxyphenyl)hexafluoropropane, 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane, 2~ (3hydroxy-4-
aminophenyl) -2~ (3-amino-4-
hydroxyphenyl)hexafluorcopropane, 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-
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



Especially preferred exanples of the polycondensate A

used in the present conposition include conbinations

of a tetracarboxylic dianhydride 5 conprising at | east

one selected fromthe group consisting of

bicyclo(2,2,2)-oct-7-ene-2,%!5,6 tetracarboxylic

di anhydri de, 2, 2-bis(3, 4- diéarboxyphenyl)

hexaf | uor opr opane di anhydri de and

bi's{ 3, 4- di car boxyphenyl) ether dianhydride and an 10

aromatic di agkpeci RNePOpk-6rdik@BUNBkaRPIBE! SiFNEhat

| east one selected fromthe group consisting of

bi 56 8yashaens4t BYAr asgahenykhsuptkesent composition

2, 2-bl s(3-am no-4- hydroxyphenyl) hexafl uor opropane

antind] 3dedtbydinayidnsdofdaanenehcpboylyl i 5 dEanhlydride

a pol ycondensate having a polycondensation structure
5wheempnishegt atr heasboryei seldctntdydrotdethe group

bi cyclo(2,2,2)-oct-7-ene-2,3,5,6- tetracarboxylic

di aphydstdegand Pheypheddl e2draskné-pge-2,3,5, 6~

bi s( 3- am no- 4- hydr oxyphenyl ) sul fone i.s nost preferred,

20takragarbeskpetndAREYAT§Hes oPuBIPiLEy 3¢ At he or ganic

sol yent, hi tr arency to the exposure |ight

St carbamubhen sl ERar FLFOSRBERERER DoaRIYERdag 8Pk he

cured, . fil as, wel |, as Vi a high,sal ubili [

S e RetEranRRy Lo phfed, adng B dec bt o
102%PERE0I EBAEEnohe! REnERBL L AIENERE) < IBAoHIRYAGALN G cast

condensatron reacti can be carried out, for

ex@H@'§elé&€%§dE98mFehéhﬁgﬂggh89n5§§§€hbbéé bR sHatahtino-

Docunent 5, eating t ove s
4-hydroxyphenyl)sulfone, 2,2-bis(3-amino-4-

hydroxyphenyl) hexafluoropropane and 3,3'-dihydroxy-
4,4'~diamincbiphenyl.

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-



22 described tetracarboxylic dianhydride and phenolic
diamne in the presence of an acid or base catalyst to
30 to 220C, and preferably to 170 to 200C. Exanpl es

of acid catal ysts which can be used include inorganic
5 acids such as sulfuric acig, and organic acids such
as p-toluenesul fonic acid, ich are usually used for

22§3F§£?98&tE8ErQEaBph§§ggﬁeﬁia§ﬂgﬁ%§ﬁe b %f.h%ﬂo ic

Sts renmaln I n ycondensate solutron after

CogPLRLheN;i Af thBepkBaEhtANorMANCACHRY otabage! Rathdyst to
degradation of the conposition according to the

pregesd 2p0¥eNtARd. pAELELARIR to1176 DECEESRY (Examples
renove these catalysts by precipitating and
reodi aspivecagaletspehycanadensskeuséduinclmdehdnorganic
production of polycondensate A, 15 as the acid
Scatalgst suth as préferiedatddeapdoprganici acigisogmch as
generated in situ by carrying out the above- described
debytpdutnasudhdensatrad, i Whikh présesveldty ysed for the
| act one- base catal yst. Specifically, as_the acid
caPaPYuction; efppeluimdédese cHEMEYSE  cANERH AE18yst em
20 utikizing the, follow ng eﬁuilibriun1reacgion
beFREBHYSCS| REPBLB, 18 BAScPRRYCRAfENSALEaSPIHEfOR atlter

(oesBha s U B e S50 traBho Bt bR RR, et o
10{gifhATE), BV EhETL SRS CBLShNEE Tl cB S Blesen
azepteAPindi sthklakher, With;iohuergsaWeR ot Remove these

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 utilizing 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



imdization in the reaction systemis finished, the t
23 {acid}+{base}- is converted to the |l actone and the
base, whereby they |ose their catalytic activity and
are renoved fromthe reaction systemwth the

tol uene. The pol ycondensat e%%? sol uti on produced by
this nethod can 5 be industrially used as is as a

gé{E? é’stb &) Sqltdd er‘”éetJ‘ ol gfhé’%aléﬁ’o&@%etﬁé‘eoase,
escr e

d cataly subst ances are no

coaﬁékasg tﬁe?hﬁoeel xh&wecé%wt% a@fttl%rlttyh%nd are
reaction. | act one used hére, y-valerolactone is

10rpnetedr edomAshkheeBaseonP¥istene wak®l/ @he toluene. The
nmet hyl nor pholine is(are) preferred used. In addition,

nopelpeehdensdtesrasoiubadn prbhadededgethdlsl meachebldn@an
a pol ycondensation catalyst or the like, in which the

5t enpeintduservalipeusedcasonslBssal pbilgeonsiemsiateaisoddition
equal to or higher than the tenperature at_ which an
i nWdthahioh peaétiohecsvgesthewabryendnaceibgdogadedytic
by the dehydration reaction is elimnated fromthe
reﬁ%?ﬁéﬁn§9§téﬁﬁb?oﬁzééﬂFéépéd dnsthe relydmdde golution
sol yent th the water to conplete 20 the imdization
def H?St R ESAGEMSHti on reaction. The pol ycondensate

Pndustri a1 yPasbhCalareons” yoRl eatacnsir serelratrn 1o
101 bbeBLIDGRUT K BEEEHSEC! NEEALALM! L sybst ances are

con alned e"solution 5 after the
reﬁSEhQTmorphollne is(are) preferred used.

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 sclvent with the water to complete

20 the imidization dehydration condensation reaction. The
pelycondensate 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 solution

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



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

tol uene, which is a solvent for organic azeotropic a
24 distillation with water, polar organic solvents
for dissolving the polycongﬁ?sate A. Exanpl es of such
a polar solvent include vy yrolactone N

ne&b¥EEF&EQEEHQQ?ththEEle%ngﬁan 3¢ solvents for

di net acet anmi t et r amet ur ea sulfolane I n

Ca§§§sw’ﬂ%5ﬁgt Bﬁe%@i?c&ﬁﬂbh@&@é hact examplase oFatsalatsta
is used, baSed on thé total reaction mxture at the

begbmarnsomfrehhemeaaﬂeov—bﬁhyrommméramon of the
tetracarboxylic dianhydride is 10 preferably about 4
t om@bhybpyweoghtipneheddionteyilfarmamidef, the | actone is
preferably about 0 to 0.6% by weight and the
Scodimathylrontemithe beteametpydtizeabklpdalseufod aneg
0.9% by weight. In polycondensate A, the physica
properties 1B EafcBevhASBLe ﬁbﬁrQEPWEFQE@té@W@ﬁOM@9§QQ$‘
form ng the_ pol ycondensate by copol ycondensi n

tePﬁaeaFBBil}wﬁé 18i uARddr PAESH OR the 2856F- & lb"é’d

h | di d the di whi ch .d t h
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non-p glafine"Si nETad&%an a mat i
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of the 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
15 can be more appropriately controlled by forming the
polycondensate by copolycondensing a tetracarboxylic
dianhydride with the above~described phenolic diamine
and the diamine which does not have a phenolic hydroxyl
group (hereinafter referred to as "non-phenolic
20 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
25 include aromatic diamines such as 4,4'-{(or 3,4'-
3,3'-, 2,4'-)diaminodiphenyl ether, 4,4'-(or 3,3'-
ydiaminodiphenyl sulfone, 4,4'-(or 3,3'-

ydiaminodiphenyl sulfide, 4,4'-benzophenonediamine,



*

20

Speci fic exanpl es of the non-phenolic diamne 25

i ncl ude aromatic di am nes such as 4,4 -(or 3,4' -,

3,3 -, 2,4'-)di am nodi phenyl ether, 4,4 -(or 3,3 -

) di am nodi phenyl sulfone, 4,4 -(or 3,3 -

) di am nodi phenyl sul fide, 4@% - benzophenonedi am ne, 25
3, 3' - benzophenonedi am ne,

4 § 3d'%§n§§FHQH ﬁ@ﬁiXk@E@nyh 43'-‘l Qﬁeamlnophenoxy)phenyl

nophenoxy ehyl " sul one

bl§&ﬂféﬂbn0@h@ﬂ0ayx@Laﬁeﬂbbheﬁoﬁg bﬁéﬂy@”bﬁQ&B@@QXM)4'
benzene, 1,3 bi s(4-am nophenoxy) benhzene,

2,81 B std4mi AopREneReDONKERDENY L} prbpane - 3 31,5, 51-
tetramethyl -4, 4'-di am nodi phenyl net hane, 2, 2'-bis(4-
anamopbphghbﬂywbaneené 215 BFbﬁbuéFam&hbphemp&y)benzene,
di am nobi phenyl, 2,2',6, 6'-tetranethy| 4, 4" -
5di anZnbbs phem9+am2n2ph6pGXyﬂ eheawﬂu}plropamet By 134 54 5'-
10 dianinoblghenyl bi s{ (4-am nophenyl ) - 2- yl i,
behetramebhylphsdl- dﬁﬁﬁépﬁéﬁ?h?ﬂwémﬁéhéneg §4B|s (4-
anm nophenoxyphenyl ) f | uorene, 3,3"-di nethyl benzi di ne,
3 amigPRBERYLYBERRABPNe2aRd §r5f&PQﬁPW66£H20|e 43¢i d,

-éﬂ‘?ﬁ%%yﬁﬁﬁ RYLo! 8¢ 4" al RogteryPost BRasdrA- T, 4-
g%engnogﬁg nhnoaogysgl xag%trg%go%ﬂ%%r #E Ioﬁ

tan’be’uded one of 'in co
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often"have a’'low transparency to i-lines. Ther ef or e,

| t ah$nbpREABRPPhEAYL) fluorene, 3,3'-dimethylbenzidine,
3,3'-dimethoxybenzidine and 3,5-diaminobenzoic acid,

diamines such as 2,6-diaminopyridine, 2,4-

15 diaminopyridine, bis(4-aminophenyl-2-propyl)-1,4-

benzene and diaminopolysiloxane compounds. The non-
phenclic diamine can be used alone or in combination
two or more.

In general, polyimide resins having a high

of

modulus of elasticity are straight rigid polymers which

have a low solubility 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

of elasticity. To this end, the polycondensate A is
preferably a block copolycondensate having a defined

molecular alignment composed of blocks formed by

25 other, i.e., solubility in the solvent and high modulus



design the polynmer so as to have a nol ecul ar ali gnnment
whi ch neets denmanded properties contradicting each 25
other, i.e., solubility in the solvent and high
nodulus of elasticity. To this end, the

pol ycondensate A is prefer y a bl ock

copol ycondensate having a defined nolecular alignnent

cogpeyeanabnihesks ber BEgnRYod1€64iBRlieoRgdgngati on of
a phenolic diamne and a  tetracarboxylic dianhydride

andeblaekspbayed BYanpQUyeardansiabileakel farmed by
non- phenolic diam ne and a tetracarboxylic

di pabydohdensbtlibnusifng aohl-phknedpel yitaminien atnde a

bl ocks forned by pol ycondensation of a non-phenolic

di aetnecaabdxgltiet daeahgdxydec di anhydride, an
aromatic tetracarboxylic acid is preferable fromthe
5standpoi nt &£ vbtiagnenhlhickhcepadymeiryy inOfhehd loaksy
hand, from 10 the standpoint of solubility in the
sofoemedahy PelyrepdeBsefies Pl AnBsn-RheaClgadignine
tetrgcarboxylic  acid.is preferred, and ,

bi B 8 S85¥ayarbpRyLafedlsnbya g ee; At aEEBRNC

di anhydride is,especiall, referred. [From.the .

ot BRLEOFRE DIV AREarRi 15 BOPRRERDIE fiEEH ShoasSARRELnE
di api I I Lelhty, aaAno p [

ai 35 BECAEKSRY, Bugh BARSEeRatY. (o Fpel Bty Band £rom

th p at,le0 nal.i I & n
R R e e o G PR R
st tughyparéfclorped-DynkBe Aal woepaarsat ek rakarboxylic

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 obtaining a polymer
15 with an aromatic diamine having high elasticity, a non-
phenolic diamine is preferred.

Further, as a block formed by the
polycondensation of a phenolic diamine and a
tetracarboxylic dianhydride, a block having a structure

20 formed by the polycondensationlof a tetracarboxylic
dianhydride, which is at least one compound selected
from the group consisting of 2,2-bis(3,4-
dicarboxyphenyl)hexafluoropropane dianhydride,
bicyclo{2,2,2)-oct-7-ene-2, 3,5, 6~-tetracarboxylic

25 dianhydride and bis(3,4-dicarboxyphenyl) ether
dianhydride, and a phenclic diamine, which is at least
one compound selected from the group consisting of 2,2-

bis{3-amino-4-hydroxyphenyl)hexafluoropropane, 3,3'-




di anhydride, which is at |east one conpound sel ected
fromthe group consisting of 2,2-bis(3,4-

di car boxyphenyl ) hexafl uoropropane di anhydri de,

bi cyclo(2,2,2)-oct-7-ene-2, 3,5, 6-tetracarboxylic 25

di anhydri de and bis(3,4-dicquoxyphenyl) et her

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

g?g;ﬁggg?g994sﬁhQggﬁgéBEB hgﬁyggﬁﬂﬁ ?&%ﬁba%hﬁ%oqh—

anf no- roxy exaf T uoropropane,

33§'d%3xyﬂhgﬁ912éﬁlfoﬁé'd&§ brakiphenylrraid the standpoint
b|s¥3-an1no-4- ydroxypﬁenyl sul fone, is preferred

frem sbeupiandpoiAt agakossl Uhikbiliye Boagudens al kal i ne
solution, transparency to i-lines and solubility in

t herankpepency Asodgltiheseana pollybdddenysadmne thavised vent .
structure formed by the dehydration condensati on of
5bi ayohg( 2h2s2) - ecpolycendeds3ate, bavdtngaeasexgtivece formed
di anhydride and bi s(3- am no-4-hydroxyphenyl)sul fone,
mhbvethetﬁéhﬁﬂgégianiﬁ@nd¢nﬁ?§ﬂ@ﬂyQﬁeéypy§dpﬂ8n@:ﬁé“pﬁt‘
the range of 20 to 60 10 nol % of the total of the raw

nat sENEr2nBnénbretracagperyiied ddaehydrisdg sgd bis (3-

lubilit i th i I t d.t \
> pmaBe-15bYHzpRYRBeRad Syl tRntn HBCIFIBALRn B Spsangno-
2.38% ti f .tet, t hyl i
v Ar BYALETRReBR ) 5o BT eRRe 8 4B Rhe1 5 BdPEtoR Y if8: 6%
109eﬂ8i§| ¥ #ﬁgdgbﬂa&hgffﬂﬂé'9%%'%%&%&%%1 b dmers, is
sSem conduct or evice, IS used, an a ow t her nal

CApRLEReReteLl) Soeflughol BOAGHTALY U Y B
achbeveftt BhaugRadshwRentbgdd@o i-lines, as well as having
high developability when a 2.38% aqueous solution of

tetramethylammonium hydroxide, which is the develcoping
15 solution that is generally used in the fabrication step
of a semiconductor 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
20 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
25 diamine and non-phenolic diamine and the
tetracarboxylic dianhydride is 1:1.5 to 0.7). In this

case, the order of adding the non-phenolic diamine and

phenolic diamine may be changed. Variations of this



20 pol ycondensation nethod in which excess
tetracarboxylic dianhydride is reacted with a
phenol i ¢ diam ne during the above-described
condensation reaction to obtain blocks, and then the
non- phenolic diamne is addgﬂa(so that the nole ratio
between the total of the phenolic 25 di am ne and
nogrphensl e=diaBRLne- h ; arboxyli :

i BEp e e SBEL g1 a%5Y ool R bRATRTERY Totloning

of ergepDgst heanespphoBehbendb@li RavaRYg 4Pbengbire
di am ne may be changed. Variations of 'this 28 process
arecmpenehtsahby Bespikbladednbihentekbewngg thexampbes. of
A copol ycondensate having 4 or nore conponents may be
protmwesdobysincesasivadyt bddingberchf mohones . of
successi vely addi ng each nononer. 5 Cbviously, the

Sbl ock copol yebnidensdve tha bibsk bepbdyreddesisaget wan
or nore tetracarboxylic dianhydrides or two or nore
pheh®Pi ke df armadsusingr tWer ort Merpr EsEARCRAPORYILER i S
nqa,lini ed to a bl ock copol ycondensat e usi ng
suTERRRYEIPRICPF 0¥ PR RBrEhBDERSL16f dAARABFAY t hree
or_npre raw jaterials, the aw material s,may he
BB T nRBLRES SRy TATEREREn TaabPFon Bybeduteo?
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the ends of the polycondensate A can be carried out
byraldhage 81 sUs t A epaNBHALgOH sﬂﬁhﬁtﬁnéﬁﬁ¥@g'gﬁto the
0

succi ni ¢ anhydride, cinnam ¢ anhydride, norbornene
antysltt ten dyetdynydphbhal Acrandom copolycondensate.

The ends of the polycondensate A may also be
modified with an organic group having an unsaturated

15 bond. Meodification of the ends of the polycondensate A
can be carried out by adding a suitable amount of
maleic anhydride, succinic anhydride, cinnamic
anhydride, norbornene anhydride, 4-ethynylphthalic
anhydride, phenylethynylphthalic anhydride, 4-

20 aminostyrene, 4-ethynylaniline or 3-ethynylaniline
during the synthesis of the polycondensate A.

Regarding the polycondensate A weight average
melecular weight and developing solution, the weight
average molecular weight is preferably 3,000 to 70,000

25 in terms of polystyrene and the polycondensate
preferably is such that it can be developed by an

aqueous solution of ethanolamine, a 5% agueous solution

of tetramethylammonium hydroxide or a 2.38% aqueous



anhydri de, phenyl et hynyl pht halic anhydride, 4 20

am nostyrene, 4-ethynylaniline or 3-ethynylaniline
during the synthesis of the pol ycondensate A
Regar di ng the pol ycondensate A wei ght average

nol ecul ar wei ght and devel o Jg solution, the weight
aver age nol ecul ar wei ght isg%referably 3,000 to 70, 000

pre?ﬂuE Hso?ft@?k¥§E¥E9ﬂ3mﬁBﬂ1hﬁeg§9r$%9@ ensgle

erably I's such that it can be vel oped by an

FﬁéﬂéréﬁhrﬁlQﬁeﬁftﬁbhPBQbéﬁhﬂ%nsété%hﬁﬁuﬁo%iructure
ution t et ranmet hyl ammoni um hydr oxi de or a 2. 38%

agheened29romobehiveiradfi chetbadehBylt D Bifuilkydlexi2de., 2) -
More preferably, when the polycondensate has a
stoattiirenefdy ded, broptdebpdbaekiydnccdidahydriice anhd
bi cyclo(2,2,2)- oct-7-ene-2,3,5,6-tetracarboxylic
5di bhaydredénand-Bydroksphenyd) subfonexy phemglips theod.s (3-
wherein the bis(3-_ am no-4-hydroxyphenyl)sulfone is in
t hemiaagné- bYdZQXVBheewlhﬁpiﬁéﬂethé it Zheorange piw20 to
na% rlak nmononers, the ht average nol ecul ar
ghT°'§ 8L0b etBOE?loeé F € ferngd FrﬁéﬁyEPVP@ﬁésrlﬁhe
t he o] ecu 000,1
or SBUPEF oA VaFaSF P bFEILaENHSLPRERES HoDROURGr Me PP 17
IS 0Qf0 l.spersibiLLt 0 ueqQu
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i mproved. contro t average nol ecul ar
weh8héculhe &8§§htoms'§7Pb@696§bh¥s§arHh%ﬁe@%&b§Q1E@a&n a

the nolar ratio between all of the tetracarboxyllc
di anBgdr hdgeand bbeutobal o8f tkheapbeRglbmdnalinn@ydidxide
and the resolution performance of the relief pattern
are improved. To control the weight average molecular
15 weight, the reaction is preferably carried out sc that
the molar ratio between all of the tetracarboxylic
dianhydride and the total of the phenolic 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
20 0.87. As described above, while it is possible to
control by charging in a 1l: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
25 to the above-described method is obtained in liquid
form in the corganic solvent (hereinafter sometimes

referred to as "polycondensate solution" or "polymer

solution"), the composition according to the present




non- phenolic diamne is 1:0.75 to 0.87, or 0.75 to
0.87:1, and particularly nore preferably 1:0.75 to 20
0.87. As described above, while it is possible to
control by charging in a 1:1 ratio, and shortening the
reaction tinme, in this caseégpe roomtenperature
storage stability of the conposition is not good.

Si | -
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| ngbBerop8anpRoEeLYARE thber aiB3bhabhtABRLIMRRe compound
referred to as "pol ycondensate sol uti on™ or "pol yner

sokpii @ReYretbhe conposition according to the present a
30 1nvention may al so be produced by adding the
bel ow descrThedpphgtoadrastiteeAdcanaeaptitdgn danehe
conpound (B) thereto. The pol ycondensate A ~
5copodptontdennate shéutiopoliypcpmédrsabd ysol aoi &% by
preferably 5 to 50% by weight. The solution may al so
bewedghher Bheuseduhiirh maleabsboreddsEithgad dddgasidc with
sol vent éC), if desired. Further, the produced )
poFheoRasAYafesssibeloRTIaBeS AOLVRRe (Co/bdfusegized.
is, and may be used by, 10 suggectin it to a purifying,
step to i sol ARECRRE: BBFyBERAUREH EOANGopAgRSate solution
redissolyving_again in the _  above-descrihed,ar [
CoPuERC Bl RaRECkR PP, hoBa ARONE, ORRE, BaF Rt JRRS by
10T ﬁBﬂ 8ihg ftrgb gh i g Ol enkoUch &
ne% a 8F,le§hano?, |$§B?§§gﬁgg %?e§5 wateP %nto teé
poby¢ondrasAketaokHhl eReAPLRLAGR Y ihECagain in the
above-described organic solvent (C). A specific
example of the purifying method is to first charge a
poor solvent such as methanol, ethanol, isopropanocl or
15 water into the polycondensate solution obtained by the
above-described production method to precipitate the
polycondensate. Next, the obtained product is
redissclved in a good sclvent, 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 inte 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



above-descri bed production nethod to precipitate the
pol ycondensat e. Next, the obtained product is

redi ssol ved in a good solvent, such as y-butyrol actone
or N-methyl pyrrolidone. The dissolved solution is 20
passed through a col um fillgs wi th ion-exchange resin
to renove ionic inpurities inally, the dissolved

soé&ag:&@nas(ﬁha@?& thE’hQUbfe he' co Esamu tant

precipitate I's trated and t e obtal product is
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nethod | ow- nol ecul ar wei ght conponents and ionic
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[ Phot osensitive di azonapht hoqui none conpound (B)] The

phof osehs? +naghthagohaphe ibgnidené-8ilfonapeund &B)

used in the present conposition (hereinafter referred
5t cpabyhi ey npoupould ) having theabelovwedesnpdbad

sel ected fromthe group consisting of a o

1, Perbht Rogurwobieds agidea 4l sgrpephtbogpigogediazide~5-

polyhgdroxy conpound haV|ng t he bel ow descri bed

Rae rokt Beh anel yhye E‘i‘ﬁ&pﬁ?‘ﬁﬁaﬁp%nedi azi de- 5-
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obt al ned nap qU|non Iazi de su nyl I de
CQﬂ§§ﬂ§§iﬁﬁntée§Céb&mOMﬂﬁ@tﬁo@°|XﬂadéQﬁieéﬁﬂﬁeuﬂﬁe For

exanpl e, e NQD conmpound B can be obt ai ned

obtained naphthoquinone diazide sulfonyl chloride to a
condensation reaction with a polyhydroxy compound. For
example, the NQD compound B can be obtained by

15 esterifying, in the presence of a basic catalyst such
as triethylamine, predetermined amounts of a
polyhydroxy compound and 1,2-naphthoquinonediazide-5-
sulfonyl chloride or 1,2-naphthoquinonediazide-4-
sulfonyl chloride, in a solvent such as dioxane,

20 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

25 sensitivity and does not swell from an alkaline
developing solution, will be described below.
{1) NQD compounds of the peclyhydroxy compound

represented by the following general formula (1)



10

15 esterifying, in the presence of a basic catalyst
such as triethylam ne, predeterm ned anounts of a

pol yhydr oxy conpound and 1, 2- napht hoqui nonedi azi de- 5-
sul fonyl chloride or 1,2-naphthoqui nonedi azi de- 4-

sul fonyl chloride, in a solvgnt such as di oxane, 20
acet one or tetrahydrofuran, en washi ng and dryi ng
the product. The NQD conpound B which, in the present
conmposition, can be conbined with the pol ycondensate A
to obtain a good relief pattern which expresses high
25 sen¢HO)yi ty ang
devel opi ng Xo™Nti0
conpou b
the fol I3
Y3 (OH)n S

forml a (35, , I, angl n each déPtDgent |
represent 1 By 2; Rl toRRi o each RandependeniRay
represent at |east one nonoval ent group selected from
the group consisting of a hydrogen atom 5 a hal ogen
atom an al kyl group, an al kenyl group, an al koxy

group, an allyl group and_an_acyl group; and Y1 to Y3
each indepen&énf%ﬁmPEBréééntkatXPe ngh8 §AFY ent
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independently represent at least one monovalent group

selected from the group consisting of 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-, -S8-, -80-, -S80;-, -CO-, -CQ2-,
cyclopentylidene, cyclohexylidene, phenylene and an
organic group represented by the following chemical

formulae,

(1)



bond, -0-, -S, -SO, -S@-, -CO, -CX2-, 10

cycl opentyl i dene, cycl ohexylidene, phenyl ene and an
organi c group represented by the follow ng chem ca
formul ae, ~11 R12 T13 15 C (CHOW Rt4 IR16 33 'V 19
r Rls R20 wherein R11 and each i ndependently
represent at |east one nonodvVal ent group sel ected from
the group consisting of a hydrogen atom an al kyl
group, an al kenyl group, an allyl group and a
substityjed allyl_group; R13, to R16 5 represent a

hydr oge Qr B al kyl group which may be the sane
or di Y represents an integer of 1 to 5; and
R17 to es nt a hydrogen atom or an al kyl
group WRf lye, t he sane or different. Specific

exanpl es of the cdﬂbounds include 10 the NQD
compounds of a pol yhydroxy conpound described in
Pat ent Docunent 7. Anong those, NQ@ conpounds of the
fol |l owi ng pol yhydroxy conpound are preferred, as they
have high sensitjvity and ardl% greci itate in

ndens

phBP8E8RB; Riy @nceditn R3mkHoSHEFD wzreewmet least

ong}gogkgalent 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 Rj7 to Ryp 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 peolyhydroxy compound describedl
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.

H 3 Hs3 H

HO OH
CH3 CH3 CH3 CH3
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34 (2) NQ conpounds of the pol yhydroxy conpound
represented by the follow ng general fornula (2)
(RRl)a (RR2)c (HOf - Z - O(CH2)b ~(CH2)b ( ~g ( 2 )
/I '\ (RR4)e (HOh (R23)d (OH)i In fornula (2), Z
represents at |east one tetravalent group sel ected
fron1the organic groups 5 r éresented by the foll ow ng

epg@%en?§y Hb8fas et tRe2pol FRJa2BYyRednBBGRd

represent ent organlc group; b
r69é1§§89é§t9d05 lina, feusw@ﬂg @eﬁé%ﬁl EB%QQBdQQlﬂ y
represent an integer of 0 to and f, g, h and i
each i ndependently represent an |nteger of 0 to 10 2.
HCH NCH H3 ~~ OHHC\/CG~-CH CH3 Specific
exanpl es -of conpounds are 35 ggseribed in Patent
Docunent 8. Ag those, NQD co ovunds of the

fol |l owi ng go ydroxy conpounds Z preferred, as
t hey have { ser(€Haw i { (CHz)e precipitate in

the piHOY Ive resiB conposit (OH)g
(CHz)” (CHa,
(Ra4)e
(HO) (R23)d (OH);,

In formula (2), Z represents at least one

tetravalent group selected from the organic groups

(2)

represented by the following chemical formulae; Rz, Rz

Rz and Rys each independently represent a menovalent

organic group; b represents 0 or 1; a, ¢, d and e each

independently represent an integer of 0 to 3; and £, g,

h and i1 each independently represent an integer of 0 to

2.
H j;HS OH Hgé—\c~©—c\—c113
CH; |

Specific examples of the compounds are



HO OH KH3C CH3 CH3 HO OH HO OH H3C
fREFff+++TTTTTT777333 CH3 - vy 3 11~ CH3 H3C CH3 HO
OHCH3 HBCHO\ ~\ | OH H3C /CH3 C HO OH H3C CH3
OHHO 36 HOOHHOCH3 CH3 OH H3C CH3 HO CH3 CH3 OH
HO OH (3) NQD conpounds of gatgwe pol yhydr oxy conpound
represented by the foll owi nggeneral fornula (3) OH

(3&es&Libed in Patent Document 8. Among those, NQD
compounds cof the following polyhydroxy compounds are
preferred, as they have high sensitivity and hardly

precipitate in the photosensitive resin composition.

HO

OH
H>C O CH;
OH

CH3;

H

HO OH
g

O
CH,

.

HO OH
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Sin formula (3), k represents an integer of 3 to 8§;

kxj L's each independently represent a nonovalent 5

organi ¢ group having one or nore carbon atomns; |j

represents an integer of 1 to 5; and k T's and k S's

each i ndependently represent,a nonoval ent group

sel ected fromthe group consisting of a hydrogen atom

and a nonoval ent organi ¢ group. 10 Specific preferred

exanpl es are described in Patent Docunment 9. Anong

t hose, hﬁgbconpounds of the 3pgfoll ow ng conpound are
e

preferr as they have high /sensitivity and hardly
preC|p|tatr Léﬁﬁ}{esin composi tion
HO OH H§y HO OH H3C( H2C) p

Sal ik p_represents an integer of
0to9) 5 (H¥I ASCHof t he pol yhydr oxy

compound he foll ow ng general fornula
(4) HEd ch A In formula (4),

A represent ghi c group containing an
allphatcht-rtlary or -

{3) NQD compounds of the polyhydroxy compound

represented by the following general formula (3)

HO _~ l OH - (3)
N (CHy

_ L
S “k

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 S'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



5

10

quaternary carbon atom and Mrepresents at |east one
10 dival ent group selected fromthe groups represented

the following chenmical fornulae. 38 F3 C1 |1 1

-~ -1- -C CF3 0 Specific exanples of the compounds

are described in Patent Do nt 10. Anong those, NQ@D

conmpounds of the follow ng conpounds are preferred, as

LNEY108Yen0! BBnBBNAL! hYb! rBRE DBLA ¥sPEARLDHEYLC il
t he phot os

Fﬁééhgléaplgy\analhgkal& bricPoiblable OH tha) NQD
conpounds of "t he pol yhydr oxy conpound represented by

t henbobkensngigeneeainf epfpbaitdbn39 H ~_~ H3 OH
(R25)q (R25)q 1

nsi t ve resin conposition

(wherein p represents an integer of 0 to 9)
{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
divalent group selected from the groups represented by

the following chemical formulae.



CHs- '-CH3 (5) (R25)q OH In formula (5), each R25
represents a nonoval ent group represented by the
foll owi ng chemcal formula, and may be the sane or
different; and each g independently represents an
integer of 0 to 2, (R26)r -H2 | 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

i ndepend |y represents gqn integer of,0 to 2. 10
Specific?gﬁanples of theﬁ?onpounds i ngiude the NQD
conpoundg.of. a pol yhy -Conmpoun cribed in

Pat ent cunment 11. Anondjthose, NQ@ conpounds of 40
t he follgggng conmpounds gPe preferred, as they have
hi gh sensitivity and hardly precipitate in the

phot osensitive resin conposition. HO OH CH3- -CH3 OH

H22-\ OH H\ | 3 OH
Specific examples of the compounds are

described in Patent Document 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.

(8] 8,
HO OH
Of b 2O
N ﬁ N

(5) NQD compounds of the polyhydroxy compound

represented by the following general formula (5)




. HCHZ CH2 ~-~ OH CH3- -CH3 Il HCHs CH2 r\ OH OH 41
H

HCH3 Z 2 \ 13 OHHCHZCHZ/-\ OH CH3- -CH3 ! 3
. HCHb CH Z MOH OH (6) NQD conpounds of the
' pol yhydr oxy conpound represented by the follow ng
general formula (6) &OHI*Dan, HOOCHHHI i (6) CH3

CH3 In fornmula (6), R27 represents at | east one
nonoval ent organic group selected fromthe group 5
consi sting of a hydrogen atom an al kyl group, an

al koxy grou- and gggcycloal kyl group. Specific exanples
BS ed in Patent Docunent 12.
G nﬁggnds of the follow ng
ARy5)f hey have high sensitivity
ate in

conpouﬁﬁﬂwr- s
and hardly prec

(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 q

independently represents an integer of 0 to 2,

Giﬂﬂr
—CH;
OH

5 wherein each Rys 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,

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

in Patent Document 11. Among those, NQD compounds of




t he photosensitive resin conmposition. HOHO\ OH\ OH
11 CH3 CH3 In the present conposition, either a 5- 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 sy fonyl group in the NQB
conpound B. 4-Napht hoqui none di azi desul fonyl ester
COEHQ“@Q?lB@Yﬁgagé%Béﬂag Liel peeF-e&;c@a,r 891 2Rl navED
mercury lanp, and are thus suitable tor i-line

eXRP§H' 8enditapht hogHunpReddivapirdesplitamel iastee
conpounds have absorbance extending as far as the g-

| i protegenpitiva PBELHI YolhpBBitabBd.are thus suitable
for g-line exposure. In the present invention, it is
15 preferable to sel ect 4-naphthoqui none

di azi desul fonyl @@gfer_conmpound or 5-naphthoqui none
di azi st g Qnpound according to the
wavel &gt K pOs 9t her, a napht hoqui none
di azi desul | _esté onpound can be obtained in

which a 4 20 ndgpht Apqui none di azi desul fonyl group and

a 5- napht hoqui ) di azi desul fonyl group are conbi ned
in the sanme nol &ule. In addition, a 4-naphthoqui none
43 di azi desgyyf 0 ster conmpound and a

5- napht hoqui none dlaiidesulfonyl ester conpound may

be m xed togethg for use. In the present
conposition, t unt of the

OH




5 NQ conpound is in the range of, based on 100 parts
by mass of the pol ycondensate A, 1 to 100 parts by
mass, preferably 3 to 40 parts by nmass and nore
preferably 10 to 30 parts by mass. [Organic sol vent
(O] 10 Exanples of the org§D[c solvent (C) used in
the present conposition incllde the polar solvents N
nmet hyl - 2- pyrrol i done, N, N-di met hyl acetam de, N, N

di met hyl f or mam de, di net hyl sul f oxi de,

tetranmet hylyrea, y-butyrolactone and norpholine. In
addi ti on tohhese 15 pol ar sol vents, bfigani c
sol vent s, h—ag ketones, esters, eg, ethers,
hal ogenatgc bons and hydr ogay ba

m xed. Exanp
nmet hyl et hyl

cyclohexanone DHacet ate, butyl
acetate, di

| act at go-hy onet hyl
et her acet & ,
benzyl al cohol, phenyl gl ytd

di methyl ether, diethylene . clycol 25 di met hyl et her,

tetrahydrofuran di chl el 1, 2- dlchloroethane
1, 4-di chl or obut ane, chl orobhd&pnzene, o- dichl orobenzene,
ani sol e, hextdhe, Hs

, beM xyl ene
and nesityl ene.)=44 i ’;sent coop@sition, the
amount of ¢ O N S50tV &+ - [ ange of,
based on 100 Nart# by ﬁassoﬁf N pol yA

sate A,

100 to 1, 000

(6) NQD compounds of the polyvhydroxy compound

represented by the following general formula (6)

RGO

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
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parts by nmass, preferably 120 to 700 parts by mass and
5 nore preferably 150 to 500 parts by mass. [(D)

O her Additives] In the photosensitive resin
conposition according to the present invention,
additives such as a dye, a rfactant and a

stabilizer may optionally be 10 used. These additives

Wi S¢Eib [ ol h
dye rReragS e ol raly TN chpiing Se R eqeited N
makaeh haver 6egn GearRkeviel bRl hawdlac aricipidaide in
non-ionic surfactant consisting of a polyglycol such
asthel ypbepxkase tgheceksonh tompalsy@iyet.hyl ene | auryl
ether, or a derivative thereof, a fluorine surfactant
such as Florard (trade name, manufactured by Sum tono
3M Ltd.), Megafac (trade nanme, manufactured by

Dai ni p R ARD-Cheng RCOLPEK at ed) , or

Sul fron (t ngjre ufﬁ\c by 20 Asahi d ass
Co., Ltd.)\.apd ankrganicj si ahe surfactant such
as KP341 (tr&@ me, ~¥manufactwred by Shin-Etsu

Chem cal Co., Lt , DBE Egigde nane, manufactured by
Chi sso Corporationy, or d | (trade nane,
manuf act ured by Kyoei sha Chem cal Co., Ltd.). 25

<Met hod for formng cured relief pattern> One exanple
of the nethod for formng a cured relief pattern on a

substrate us?ﬁgthgepggggg gcd& %QQ%EQHQHQQQ%k§§%fF$Br

someti nes referred t resent nethod' \
PoﬁhBﬁtﬁéaﬁ&hBﬁ@-dEb&%Hes%l%%%&&n%r%h%PchSaP@Lf'ed out
or

naphthoquinone diazidesulfonyl group can be used for
the naphthoquinone diazide sulfonyl group in the NQB
compound B. 4-Naphthogquinone diazidesulfonyl ester
compounds have absorbance in the i-line region of a
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
preferable to select 4-naphthoquinone diazidesulfonyl
ester compound or 5-naphthoquinone diazidesulfonyl
ester compound according to the wavelength for
exposure. Further, a naphﬁhoquinone diazidesulfonyl
ester compound can be obtained in which a 4-
naphthoquinone diazidesulfonyl group and a 5-
naphthoquinone diazidesulfonyl group are combined in

the same molecule. In addition, a 4-naphthoquinone



. form ng the present conposition on a substrate in the
formof a layer or a film Exanples of the substrate 5
’ ~on which the coating is carried out include a silicon
waf er, a ceram c substrate or an al um num substrate.
At this stage, a bonding aug&ﬁiary such as a sil ane
coupling agent may be coated in advance onto the

SubghEabe sl fRhdA" s rMRICHERIAHN@HLR BRIV Hdf iHbne

rel1ef pattern To be fornmed and the substrate.

Exafipkedeshilfbaaoakitesd WmpRMnd elayd®es RiiketPalddidher
using a spinner, spray coating using a spray coater,

di gpirngseprinting and roll coating. Then, the coating
is dried by prebaking at 80 15 to 140C, foll owed by

carryi ng out Iantkeppsesentt eompositeaqngsitig tamurayerf the
or filmwth actinic rays through a nask using an
S5exy@Burempppadatigs isutheagangeomfactbasgd gmerl00a parts by
mrror projector or a stepper, or for directly

i r PagPaPtnghenpolygendsnsaitiemPui tth 9 g0 PAXES Xy Fpss,

el ectron am.or an.ion beam Exanples of the ctinic

r apEeaRreRlvay B 49c@3ce Bife MRSSap0d Fipree RE&TSFRPLY 10

begwl gv raﬁs, or visible Iight rays, but the rays

pr 5PerdbPFTHEvBYa™REPel ength of 200 to 500 rim From

th oi pattern resolution and 25

haﬁgﬁégggﬁiﬁgﬁv%hg_ﬁkaﬁt source wavel ength is
1opreferably tbggohdete Rrld Be%a0h d dd1ehe0l( used in

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

Coﬁﬁbn?kbgént ESRpeisathivnPrialaiiRd the HE SXRVIWhts N-

apparatus is a 46 contact aligner, a mrror projector

Or matbyyeppRepyrrolidone, N,N-dimethylacetamide, N,N-
dimethylformamide, dimethyl sulfoxide, tetramethylurea,
Y-butyrolactone and morpholine. 1In addition to these
polar 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 iscbutyl ketone, cyclochexanone,
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 glyccl
dimethyl ether, tetrahydrofuran, dichloromethane, 1,2-
dichloroethane, 1,4-dichlorcbutane, chlorobenzene, o-

dichlorobenzene, anisole, hexane, heptane, benzene,

toluene, xylene and mesitylene.
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Next, a developing step is carried out for eluting or
renovi ng the exposed portions or irradiated portions
with a devel opi ng sol ution. The devel opi ng 5 net hod
can be selected fromdipping, paddling and rotationa
sprayi ng. Exanpl es of the dggeloping sol ution include
i norgani c al kalis such as sodi um hydroxi de, sodi um

car bonat e, Sﬁfj"fg{%?}ﬁé%@ c.il%h‘ij%? ' a_ﬂgé eimo ¥ ¥35f Cthe

am nes such ‘as am ne, et hyl ani n

Urd Rl A8 A {d) ef hafol eHE Neangd oAJUSESSG on 100
sol ution of a quaternary anmmonium salt such as

t ety @B 1Y fUra Hy 5o Elsn distels 4 164 rapul b atson; 0o
hydr oxi de, and an aqueous solution into which a

sydrady danmasd, Qreddeablpl 10 ec@rYahipastos ieptmasis hand
15 as net hanol or ethanol and a surfactant are

omtamn ginefermted. 1 Ahony IHegearian kigusd®s. sol uti on of
t et ranmet hyl ammoni um hydroxide is preferred, having a

cand8ntGtdidroPdsiitgivyib 10% and nore preferably 1.0 to
5.0% After devel oping, washing is carried out wth a
20 rinsing S thPRI IRV THR TRVED PRI bHEER on,

wher eb are%ef attern fornmed on t e%

) h bstr at
AR T RS (SRR AT HR | FT RS @

Ol IR Sl BB o EI0ON0Le Aty SO PRRALPLy e

C sed alone or Tnaco

ﬂqde?éﬁ Y, %%Eg?;iedgﬁp%#@é’si dif?rﬁév?dp?%?éc?fib@@a}.ﬁr}g%ge

us- ycondensate relief pattern. T

LD TBGIE I8 eSSl i Crgler,
crystal violet and malachite green. Examples of the
surfactant include a non-ionic surfactant consisting of
a polyglycol such as polypropylene glycol or
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
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 Corpcration), or Glanol (trade
name, manufactured by Kyoceisha Chemical Co., Ltd.).
<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,
5 it is necessary to heat t? 300 to 400C to make the
cycl odehydration reaction p 8gress for converting to

t e, ol minder 1 B0l e Zaxa 300 e dCURYEL, because

thi"s 1's unnecessary 1 n the present thod, the present

method can hbs fuief §f abdat URE SN § Fa SRR & ONEhICEOF
10 devices or the like which are easily affected by

heRirmi i Ybsdite dumgsett i6r hod Laguisdsrabe lisethe
in heat treatnents to 300 to 400C. Exanples of such a

heairm tofeat Mente mpparatiislmncl ExEngl éwtopl Eie, s@ns ovabe
or a tenperature-programmabl e heating oven. Air or an
i mar twhithydshes st taisigni s orperr iord arwonimelude aseil beon
the anbient atnosphere during the heat treatnent.
Fwrafiest,, a iqeranias subaliirate@F ean el Wekbnum razhsemteo
be carried out at a |lower tenperature, the heatjng
ndy Bdicashaste, cutb a9 Byt HY e¥4th 2y silane
utilizing a vacuum 20 or the like. A

S&if BT R PR T ] EI S ORE? EPS he
above- descri.hed thad for formng a c relie

AR At 1o TRTOH s Toft dherisen e

P G A SPIF WU g e Sl tRIhed 25

;o orm-ng fer ‘coating and interlayer

| iSUldian det 1iROTd e iE ROONSICE R 1 B8 | $8i nJBGat ing

present method can be especially preferably used for

f abyiireptd N ISATE o Wreskavi ke su i g ha Caprwy beaben)
dipping, printing and roll ccating.

Then, the coating is dried by prebaking at 80
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,
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 tc 500 nm.
From the standpoint of pattern resolution and
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
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t 48 treated at 250C or nore. [Exanples] Exanples of
t he enbodi nents according to the present invention
will now be described in nore detail 5 with the
foll ow ng Reference Exanpl es, Exanples and
Conpar ati ve Exanples. (Prodygtion of polyner
solutions) <Reference Exang%e 1> A four-necked,

SeRABNE. 2 9 fasr 1 23K r A 5 QY] &edo Wi ﬁfl & &@b@é@?s

steel anchor Stirrer was equi pped wth a Dean-Stark

trap and a ﬁié}f@,g%ﬂ_dé‘i}éiqpid%esté@eié|é1§i<1_:3l@<_§ beat £6r
by dipping in a silicon oil ath ‘'under stirring while

pasisitithdidy agaiowiasy theretpsoeghpodbid@rgedirradiated
toget her were 26.66 g (60 mmol) of

2, oy isfriy 4eiditc ar hibeayedivepiig hssodad t Lo oprBipandeveloping

di anhydride (hereinafter referred to as "6FDA"), 10.8

g meBedmEn d B Bcthdyliraxydppingi apaddbi pheayd
(hereinafter referred to as "HO-AB"), 0.6 ¢ £6 mol )

of rodp tiard lers oy, Examplas ¢forhe dley§toRing,

150 g of N-nethyl pyrrolidone (hereinafter referred to
aSOlNEOn i WP gIATIBI e rfel Kk t FRCh 3% $aft e

i Xt . heat ed at il il bath,t
TSRS, JSRE AR AC Sl PR D SRR
tl i1, 1,180 25 ] d_. 40_ 1
S i, R i hd RO

(R HENA i rfl, W & thylamine and triethanolamine, an

aqueous solution of a quaternary ammonium salt such as
tetramethylammonium hydroxide and tetrabutylammonium
hydroxide, and an aqueous solution intec which a
suitable amount of water~soluble organic solvent such
as methanol 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
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 isopropanocl,
which may be used alone or in a combination.

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 diazonaphthogquinone



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 measured usi ng gel pernmneation
chromat ogr aphy (TSK gel SuperH RC, TSK gel Super HM M
manuf actured by Tosoh Corpopation, devel oping sol vent:
NNP 40C). The pol ycondensat € had a wei ght average 5

BHd Vﬁ&fﬂh@fdﬁﬁ;&% $asesh O POl YSLYF £PEd to

n ards, wth a single sharp distribution curve,

sma% atd Nl orposet gt tdh S 'BRCA | @¥n&PhUL Y Olised
was added dropwise to 5 L of water under high-speed

Strigttot, forhefehyindiea polyeer rell spersedtend 19ing a
preci pitated. The product was recovered and then
s dIghinyi deasie ch via ylver zoxa Jhke vigt @Cunsesr reempesition,
then the product was dried in a vacuum and the

5 pdltyciohd@rsasamaste ém‘@rtébl 3¢ered nd§ % tsomakandde

simply referred to as "polyner"). This polynmer was 15
mméﬁ%x@rwrt o*-‘%ﬁ"e‘iﬂeﬁ“é %rwmrf% %@%ﬁrhmﬁs nge

resin concentrati of 30% Db ht -
ﬁgﬁér X% * 2 ﬁ???ﬁﬁx%% d i V%ﬁU|B%% use
t S k t
R St S R 5 e AR el 8
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Chemi cal 2nd. Co., Ltd., nolecul ar wei ght of 280. 3,

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
15 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
20 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

25 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
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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 catalyst, and 50 g of GBL and 30 g of
50 toluene as the solvent. First, the m xture was
stirred at 100 rpmfor 20 ppnutes under a nitrogen
atnosphere room tenperattre, and then heating was

‘%;%doyat C%a(}j&lcng, g.l 2e 3¢180C oi | bath. The entire

utlon was tirre 180 rpm During the
éﬂﬂl syater produced as a byproduct was
ellninated by azeotropic distillation with tol uene,

and the wat grzamMpleds SfcihBll aiisshpterdte dotéoaing tdethe
reflux tube was drained off every 30 m nutes. One

hauesfiteri e tlibrheatl Do dré edesdhibed | ibahdreadetail
renmoved to stop the heating. Stirring was conti nued
atwit80 thEmfo¥fteringtReferendereS0mpl esit e8xamptepnand
tenperature, a two- stage charging was started. The
s;ﬁgrmanﬁetsi‘cqwﬁwl@mh 6.01 g (30 nmol) of

3, dlan1nod|phenyl et her 15 (manufactured by

\Nﬂ@ﬁﬁﬁﬁ?Q&94< KRBTRE |, SeI¥EIongp| ecul ar wei ght of
200, 00, herelnafter referred to as "mODA"), 6.01 g
ﬁ?ﬁﬁﬁﬁﬁn9ﬁ EXaPRIf 4 nodi phenyl  ether (manufact ured

Sfy 200 00,  Horks e Ty ot e é-ﬁfé‘é e O

dlp% dérﬁ%gé';g(_‘}rar{a)rlu?% ur edsAstE);‘/ré ?ﬁip%}? ust r%%gféip%gél :

o Sggﬁaﬂﬁd% la BePds Bk R4S 40 (£ 0] BRYen fRlet

12 mo of BCD. The system was further

changed wHd f712aék Ofa$Heated I WDdping in a silicon oil

bath under stirring while passing nitrogen gas
therethrough.

Charged together were 26.66 g (60 mmol) of
2,2-bis(3,4~dicarboxyphenyl)hexaflucropropane
dianhydride (hereinafter referred to as "6FDA"), 10.8 g
(50 mmol) of 3,3'-dihydroxy-4,4'-diamincbiphenyl
(hereinafter referred to as "HO-AB")}, 0.6 g (& mmcl) of
y-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 o©il bath temperature of 180°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 (toluene 25 g, water 3
g) was removed. An aliquot of this scolution was

diluted with NMP, and the molecular weight of the
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25 toluene. The m xture was stirred at 180 rpmfor 30
m nutes at roomtenperature, and then heating was
again started by dipping in a 180C oil bath. During
the reaction, the distillate of the reaction
byproducts 51 water and tolyene was renoved. After
heating under stirring at igo rpmfor 3 hours at

TR IAla e b WS AE ik iy NP dbmbesiono
MISOHA oMY 175K &P Sud r RORY StYSE e Df Side PIAG-M

Thi s reaction solution was "added dropw se to L of

Waiefu AR rdd MYy spassh Gdigd tdtgh omhed byl dhen@osyesnt

di spersed and precipitated. The product was recovered
amyMEe DTC)Sui Takl polgshadensatevhizer a Wed ot erverasye
renoved, 10 then the product was dried in a vacuum and
t e Jpaduirear wagaghtr el Vady €8 ¢ Thees g | gmrepo hpst yhenreged
with GBL to prepare a polynmer solution having a resin
cateadands orwitdi B8EANILaweshprp (o rityeien epigeve,
Exanpl e 3> 15 A pol yner sol ution was produced using

t oW Jroidkthf <IOBROTHEF@N or SHEES BRAGEECR. slution
four-necke | ask, equi pped with a stirrin rod, a
DUAE RRGE (FEQPRHRE i T ogen TAFER LR vRbIN £pRF B
w th 14.89 60 ) of BCD and. 8. 41 ( 20 mmol )
oS S e WY s kb TR (At STt G n 0. &
g - \/s act 4 L di e
(xﬁgﬁ%%ﬁfﬂéﬁé?Tﬂ){F%; J%%gm%%oée%?%%%%ﬁe%géégﬁt e

SQWaUb1 T RAbhd G IR Wi e MRS Bl MiSle AlwdOrémovéal
then the product was dried in a vacuum and the
polycondensate was recovered (hereinafter sometimes

- simply referred to as "polymer"). This polymer was
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 nitrogen inlet tube was
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
Chemical Ind. Co., Ltd., molecular weight of 280.3,
hereinafter referred to as "S02-HORB"). 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
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20 m nutes under a nitrogen atnosphere at room 25
tenperature, and then heating was started by di pping
in a 180C oil bath. The entire solution was stirred
at 180 rpm During the reaction, water produced as a
bypr oduct was el i m nated bysazeotroplc distillation 52
with toluene, and the water “whi ch accunul ated at the

batd1q/8.1f ésh%l'[eefsdl%ﬂﬂdbe pesSsdl e dn Dffu LY Bk Ys 39t3.rred
m nutes. One hour after the heatlng started, the oil

bafth MaS ot 200 i ddaik@st | Athittddén NPt&Splere
continued at 180 rpm After stirring for 30 m nutes at

I M A eaipe s tiir d Waaisd ageer tes gt gy Wwass séaaiteeld by
The system was charged with 6.01 g (30 mmol) of m ODA
6.d1:p1:gn(g8(irrrrmll)805’f3 oi0DRAtS .83 Thhe( Mt scdfutBRDAwas
and 96 g (24 mol ) of BCD. The system was further
1@’@(:31&313@%1&0 7pwy of DEBInGh S orep et ieml Uedieer The

m xture was stirred at 180 rpmfor 30 m nutes at room

témasmqﬁ @S ghd YRRAAHEatTay SemRal el durdeeepyopic
180C .o th th h
cgfs:q% b G gt bl SHEEE AR |
t Af d
Braa AR g THOH G FoC T H B e v "
Vﬁ%%%ﬁ %Qrefgyﬂ%d]%ﬂﬂges Theod Uss Pk O §9. the

aver age nol ecul ar el

t Q‘fégsc ed%ﬁ:'é’rséé’cf en&lé)foﬂg) B0% WJAY Srdedd OEb SOt 1 ORe

was a ropw se to 20 L of water under high-speed

StHdat iy, W@i’l%dcj‘ﬁva:ﬁ%mn@&ﬂﬁfsmafﬁn After

preci pi tated. The product was recovered and then

s Wi ihgvae BoMniihwed €rat Thsom temperature, a two-
stage charging was started. The system was charged
with 6.01 g (30 mmol) of 3,4'~diaminodiphenyl ether
{(manufactured by Wakayama Seika Kogyo Co., Ltd.,
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 oil bath. During the

reaction, the distillate of the reaction byproducts
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wat er was renoved, then the product was dried in a
vacuum and t he polynmer was recovered. The pol yner was
25 charged with GBL to prepare a polymer sol ution
having a resin concentration of 35% by wei ght (P-3).
<Ref erence Exanple 4> A pol r sol ution was produced
using the 53 sane proceduréS as in Reference Exanple

2wt dPoWndackrekdd asks ebthdRed, W Aflt@r Sﬁééfiﬁ‘@ uhQ8r

a Dean-Stark trap and a nitrogen inlet tube was
charigad ny tdt B S Ao (fdr Mhdued BEDL8E AL thd A1 bath
mol) 5 of S02-HOAB, 0.9 g (9 nmol ) of

y-wea afen@asdns Stéb khd Ieatihg . of Ty r tlshi seprdBuge df
N- et hyl pyrrolidone and 20 g of toluene. The m xture

was hewredat @ wightomverdgdandl ¢@nper aveiighbf i180€rms

under stirring at 180 rpm for 60 mnutes. During the
r exfc iy stfrane |off 2f20@. t dThknereaet vk epolyaion was
renoved. The m xture was stirred at 180 rpm for 30

nasifests droRvBgf tehperlat ewa%ﬁﬂa ypder Righgereddt h

2 53331%K(r§1'a%05ﬁtm ‘?{ééeri?rgo%‘l)‘ﬁaf ter

refe”e‘“ a%hd%sgéro?a%%ﬁu 2 Safareand afd Hhet”

Sté‘{ t%%fder l{@d‘” ng a‘?% rpm t#égeﬂnggg Iz:\%ﬁ %%C

hﬁf}lerr?ftl'Lé"gnldM@ WS deimyedy Jh@aélﬂ'ﬁﬁ ald Ogl‘t'é?eggolymer
yner

a wel ght average nol ecul ar wei ght 20

t%@ el ysd Y1 enee Yo PAnePOiad NiSaFEEG W PF GBL to

sol ution was added dropwise to 5 L of water under

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

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
mmol) of SO02~-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
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



speed stirring, whereby the polyner dispersed and
preci pitated. The product was recovered and then
suitably washed with water. The water was renoved, 25
then the product was dried in a vacuum and the pol yner
was recovered. The pol yner s charged with GBL to
prepare a polynmer solution having a resin

thf—{“troaﬂdé}[é OJnéocﬁ@ywé{\%ﬂ%i& @cc&ﬁulé&éeéeneee
Exanp

e 5> A pol ynmer solution was produced using t

SHBR: P WS @st ik Ralsy efee e dff Aevery 30
four-necked flask equipped with a stirring 5 rod, a

Deginmi¥ey K (O otk aafftid ogedn head ©ing ubeaasd, ctias gedll
with 26.66 g (60 nmol) of 6FDA, 20.14 g (55 nmol) of

2 bt s{e amemworedd hyal raobomp hieny | 1 deetcaiid uor Sipt opame was
(hereinafter, "6FAP"), 0.6 g (6 muol) of

5 y-acaitamiext tathel 8 0L 19omy. ( Pt tawp| §tiofring Hy¥i 3P neinuybes at
g of NWP and 30 g of toluene. The m xture was heat ed
atr Pl | SMRAT iU Satdh ﬁ@m%‘?%%r@%?glil%d@WW:%rted
passi ng nitrogen gas therethrough unde stifrin
1901 prstem f%&%%%mﬁmﬁ gel F§% oht 09 A-0DA,
re tion, stillate_ of nd

& it e e P p oy hﬁgém gT BPDA and

a e r [ t f
}9.693% ! L) V@fgéﬁ N "8y SR YISt HE £0 P

s reaction solution dropV\/lset05
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sper se precipitated e product was 20

r%eqat%eéﬂ A dihen- sl 4abl 9o Washego M 38 NBkeEes THE 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 o0il 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 solution having a
resin concentration of 35% by weight (P-3).
<Reference Example 4>

A polymer solution was produced using the
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wat er was renoved, then the product was dried in a
vacuum and t he polynmer was recovered. The pol yner was
charged with GBL to prepare a pol yner solution having
a resin concentration of 30% by weight (P-5). 25
<Ref erence Exanple 6> A polgger sol ution was produced
using the sane procedures i n Reference Exanple 2.

@%ﬁﬁé& asks eipped- Wil @:fa%hbié'f‘g 55 rod,
-Stark t

rap and a nitrogen inlet tube was

Char ged Wit 225341k 1850 P 9k Qg edS¢H¢h da (f0irring
mol ) of 6FAP, 0.9 g (9 mmol) of y val erol actone, 1.5

g rdd,8 amdan -t 4K ithdie,ankdbC i rédin alwll SO Huiné Bas
toluene. The m xture was stirred at 100 rpmfor 20
mahsregedindearh dhi37 agefi? Gitmmshbhes £ BEDy 0ol g (30 mmol)
tenperature, and then heating was started by di pping

i mf BOBHOAR, bt g Thewemt) ref soivatliese et astd r rled 9
at 180 rpm During the reaction, water produced as a

10 Wy prmsduic to fnery 1t d i gvat € q)w%zrémwwﬁmd:%@ﬂ%w ofnd

wth toluene, and the water which accunul ted at gl
sppicon

bA% St GHENG - | (Bhe JhestiEe Fas RPtRY ey

t . h ft t t ar.t ed, th
T R At R LN
C°f“otr' f%be‘%mar% 80 r%rﬁ%e{hgtf%éé%rﬁordf’gt ap é?soflt

r 00 tenper at ure, age char grng’ was™ §

2 SIS TS Ry o T *%?&%%”D%%Gd

andt B8 (A MPIninit &Rt TheoRyedhpe ¥eeufs| LR then
charged with 8.83 g (30 mmol) of BPDA, 12.98 g (30
mmol) of 4,4'-di(3-aminophenoxy}phenylsulfone
(hereinafter referred to as "BAPS"), 6.01 g (30 mmecl)
of p-ODA, 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 for 3 hours at
180°C. The reflux liquid was removed. The thus-
produced polymer had a weight average molecular weight
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 concentration

of 30% by weight (P-4).




20 charged with 30 g of GBL and 10 g of toluene. The
m xture was stirred at 180 rpmfor 30 m nutes at room
tenperature, and then heating was again started by

di pping in a 180C oil bath. During the reaction, the
distillate of the reaction yproducts wat er and

tol uene 25 was renoved. Aft heating under stirring

at<R]e9f% el ng{an;’q]:ge)L%%aat 180C, the oil bath was

renoved to stop ting. The thus-produced

pol ymer had i SYBIA0Eh P £ it SudEd dhEihd the
terns of poly§¥€%%§ggiof 56 10,7003&%his reactid%
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suitably washed with water. The 5 water was renoved,
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pol ymer was recovered. The polymer was charged with
GRihangest epidite 26 (o yaret6& omed orrha®f PRy a20rkdi@ (55
concentration of 35% by wei ght (P-6). <Reference
EXEH e o> 2bE il 3ratingt4iti on was produced using
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faol | ow Ref EX I tq 12,
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nitrogen inlet tube was
180°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 sclution 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



charged with 14.89 g (60 mmol) of BCD and 6.01 g (30
20 mmol ) of p-ODA. The systemwas further charged with
95.5 g of GBL and 30 g of toluene as the solvent. The
m xture was stirred at 100 rpmfor 20 m nutes under a
nitrogen atnosphere at roomgtenperature, and t hen
heating was started by dippirng in a 180C oil bath. The

25 &ptiL epSol Udi op Wasastirged Ric 180K Ph1 N {8t BEs

t
reaction, water produced as a byproduct was el m nated

bycrazegpdd opith d2 534 | @t {90 whdD) tOFUROE, 2Bdethg \aber
whi ch accunul ated at the bottom of the ref |ux tube
watmsl/) ¢if agrmel, of fo eye(y mflolj noif ep-valerdiattomd t €1.5 g
the heating started, a two-stage chargi ng was
st grg etnoIThecof gyptbdinmes Lhargedf wsBh 46d8209gg(60
mol ) of S02-HOAB, and the resulting m xture was

5 stiokwend or ThéouixztGrelenas shersedtem hBe char fed 20
with 15.34 g (49.5 nmol) of bis(3,4-di carboxyphenyl)
etatuttR ArHYRT e NIREPEeRaR ERPSPREERr @8 FOORS
"ODPA"). After heatin under stirring at 380 rpm for
3 HIREr 2tunBO@NYE Heh o | hedfat RI WS r 8hBTEACt BY sHOBPERE 11

re2 e R BT a0 G e A Bled e
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1o TR ROY S e A0 PESkICORGRIL plbomsketal

EXAEY o Studh P 3@ 180! WatOP WRSCR' 26u6RE1HEEAJat NEhe

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
room temperature, a two-stage charging was started.
The system was charged with 2.00 g (10 mmol) of m-ODA,
2.01 g (10 mmol) of p-ODA, 2.94 g (10 mmol) of BPDA and
2.48 g (10 mmol) of BCD. The system was further

20 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 o0il bath. During the reaction, the
distillate of the reaction byproducts water and toluene

25 was removed. After heating under stirring at 180 rpm
for 3 hours at 180°C, the o0il bath was removed to stop
the heating. The thus-produced polymer had a weight

average molecular weight in terms of polystyrene of
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same procedures as in Reference Exanple 2. A
four-necked flask equipped with a stirring 20 rod, a
Dean-Stark trap and a nitrogen inlet tube was charged
with 14.89 g (60 nmol) of BCD and 6.01 g (30 nmmol) of
m ODA. The system was furthsr charged with 95.5 g of
GBL and 30 g of toluene as ﬁe solvent. The m xture

wesy Sthd r edrd g hmgaé@mﬁogoﬂ?tfw%é yhdes Qrgévﬁrise to 5

nitr'ogen atnosphere at room tenperature, and the

he@td fg, @Sy St £0h Pyn dbpeéadst Drai A§0GiReLebRt BheThe
entire solution was stirred at 180 rpm During the

I gRET yrel AP 94 r P4 @ Jare@ dp BSc Bp Dyt educt Thaspebiatbawad
58 by azeotropic distillation with toluene, and the

wat eerovende d haed crineth as et aib1 ¢ heabbeétionioh wvheeref | The
tube was drained off every 30 m nutes. Two hours
afvaret heas heendved st tinediha prodgchgeashdrjedginas
started. The 5 system was charged with 16.82 g (60

MR U 80P - Hopo Laner t Wes r .8aPYehgdni xThEePRAa¥mer was
stirred for, 1 hour. Next, the systemwas charged w th
1555 A9t Bh fER) ) Lo PTRRPRC Af bRt YRRt PAGULAAR, RavIng a
stirring at 180 rpmfor_3 our s at 0 e oil bath
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reactio th istillate of the reaction byproducts

L aketelence emgénépié #

f ol iene”was Tenoved. The thus-produced
PoLUT Do 8 4L B S BOER TS hpEau SOl 148 e
A B S L ML St lote a1, nidever, i
this reference example, as well as in the following
Reference Examples 8§ to 12, 14 and 15, y-valerolactone
and pyridine were not used as the catalyst. As a
result, the ends of the polymer had an aéid 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
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 atmesphere 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

by azeotropic distillation with toluene, and the water

which accumulated at the bottom of the reflux tube was



. A pol ymer sol ution was produced using the sane
procedures as in Reference Exanple 2. A four-necked
. flask equipped with a stirring 20 rod, a Dean-Stark
trap and a nitrogen inlet tube was charged with 14. 89
g (60 mmol) of BCD and 6.01.9 (30 mmol) of p-ODA. The
systemwas further charged with 103.1 g of GBL and 30
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wel ght average nolecular weight in terns of
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resin concentration of 35% by weight 15 (P-9) was
t sl phdai gd. 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 B>
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 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




- <Ref erence Exanple 10> A pol yner solution was produced
using the sane procedures as in Reference Exanple 2.
. A four-necked flask equi pped with a stirring 20 rod,
1 a Dean-Stark trap and a nitrogen inlet tube was
charged with 18.61 g (60 nnﬁl) of ODPA and 12.97 g (30
nnDI) of 4,4'-di (3-am nophe oxy)phenylsulfone

f 3 sy S
{5 LS Bep TR0y S5 RO, oL TRy b MG

t ofnieRte £8c@hul Hee§OAt efhe g@@tﬂ?ﬂ?(bﬂr eh@aseSLikr edbat was
100 rpmfor 20 m nutes under a nitrogen atnosphere at

I ada i hedpef At every aB0l hheat&eat | Dgowasussaatedrbyhe
dipping in a 180C oil bath. The entire solution was
stheatinats6irtdd0 a povobetagg thargiéngt waa, statbed. The
produced as a byproduct was elim nated by azeotropic
S5disystemtvan chwmrged ovienel 6abd ghé60armelnvhpEnSO2-HOAE,
accunmul ated at_the bottomof the ref |ux tube was
drapteh@f Feayb ingonbxrrat ¥ds Fhbrredr 50 LelotRe
heating started, a two- stage char s started.
TR, Gh% VBES Lo 4R CURTHSd Y S5 gl B60enfio |<?5o$ fimol
S02- the resultin n1xt re_was s d_f
ot ORER: - Bk gﬂ?@ﬁ%sgneﬁsra KERIRR 5b! 366-piorhr 3
f t g |
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products  water and toluene was
I eFRY 8 orl ey POGu PE NS EEr RRHYPBIUBAE Ra¥er@Rbved. The

aver age nol ecul ar weight in terns
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-8) was thus obtained.
<Reference Example 9>
A polymer solution was produced using the
same procedﬁres 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 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
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




» 15 of polystyrene of 11,000. A polyner solution having
a resin concentration of 35% by weight (P-10) was
. thus obtai ned. <Reference Exanple 11> A pol yner
sol uti on was produced using the 20 sane procedures as
in Reference Exanple 2. A fg r-necked flask equi pped
Wth a stirring rod, a Deai-Stark trap and a nitrogen

'rB taié&@rd@:?c &i‘@iﬂf%at‘!‘iéx’i‘ @@tﬁ%@l&@ﬁem@hh fheSfbler

6.01 g (30 ol A. The systen1mas further
(ﬂﬁﬂiﬁﬁjdﬁéﬁméihﬂQ@ Efgtﬁé 5§it@mdo§0tﬁeOfeEDhHeﬂ&béSwas

the solvent. The mxture was stirred at 100 rpm for
2@ mingesofihderesy 30 tmbgebeat nUBpbeheuns adver the
tenperature, and then heating was started by di pping
i meatlB0C stdrtbad h. a Tteo6dtagat chargohgt vas shsrted. The
stirred at 180 rpm During the reaction, water

5 praifessd was aclbaym@zljuutlv\/akfi 82 ng n46@dmmeY) a9E0BPBpHEAB,
distillation with toluene, and the water which
acfiniiRg ctP Bl g PR A BRI WaReSFEFredxEPTbe RAYTS
drai ned of f everé%SO m nutes.  Twp. ho

héitf g %r?ié%lt %.5%6%%5%55@? ChfP s miRL)
P12 RS, AR L Lo E R T
t A@%%nrwgr%}%ﬁ%&ertd}‘}tljhrgrwlég%ggra%m éBegjrpm#tcsr)F§ it
L0 46 B 1000 g A Bestnvog ERRLatat oy shep bhccne
re.@ééct@ibrby@wﬁw&étyva&@teﬁn&lna%@E@@n@aﬁageﬁaﬁ@deﬂheme
thus-produced peclymer had a weight average molecular
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 g 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




t hus- produced pol ynmer had a wei ght average nol ecul ar
15 weight in terns of polystyrene of 11, 000. A pol yner
sol ution having a resin concentration of 35% by wei ght
(P-11) was thus obtained. <Reference Exanple 12> A

pol ymer sol ution was producE% using the 20 sane
procedures as in Reference anple 2. A four-necked

f 1 pgk 2l PPEAr YhhtBeSEEEELNEN, F Qdted PRBAUSEAN kst BAP
having balls and a nitrogen inlet tube was char ged
mﬁEﬁ%ﬂédiétgwééoennaiha@éd ByCchobutanpitetiaeanbaxybhc
di anhydride, 16.50 g (45 25 mmol) of 6FAP and 4.33 ¢

( 1oitmot o 1 wénBAPShd Thresystem whashf acthanlabadgad the
with 100 g of GBL and 20 g of toluene. The m xture
walgostomrefl the fefibux tubeowas despsedt of€, exrdyt Bén
heat ed under stirring at 180 rpm62 for 3 hours at
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t hus- produced, pol ymer had a wei ght average nol ecul ar
vwePghde | pharghBIoFaporyaryedne She2pyspen wgfj gharged
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resin concentration of 30% by wei ght (P-12).

<Reierepss EXaBPE® €8>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~-1(0) was thus
obtained.
<Reference Example 11>

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 26.65 g (60 mmol) of 6FDA and 6.01 g (30
mmel) of p-ODA. The system was further charged with
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
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A pol ymer sol ution was produced using the sane
procedures as in Reference Exanple 2. 15 A four-necked
flask equipped with a stirring rod, a Dean-Stark trap
and a nitrogen inlet tube mas charged with 24.82 ¢
(100 mmol ) of BCD 26 91 mol ) of S02- HOAB and,
as the catal yst, (10 I) of y-val erol actone

) 1), of
A S gy a7,y Fac i o
r efesfdtethrl O it e B rdddde 385 Ga 053{159&@1@@@ wdBee M KiHECed

was heated at a silicon oil bath enperature of 180C

unglera fdddFdpit adi SS0L TP 6191w HEh M oLk €fe, adtdt ke abter
100 rpmfor 35 mnutes. During the reaction, 25

divitidH atecwiulatewnet artte viedetomast reneveef lThet theswas
produced pol yner had a wei ght average nol ecul ar wei ght

i rdztasimesd of £ Hod westwr¥henioiuFels 000Twdhhsursagften the

sol ution was added dropwi se to 5 L of water under high
6heapou startedg, 2 e ey eCidrghng wa%pétgéae@nd The
preci pitated. The product was recovered and th

smﬁifsd}ﬁﬂy WA ARG Wit 10 798 Gl 80 WHSL }e%véEAP and
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f g echked ddask ceQuianed, Wi R Stdddvdi 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 mmol) 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



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-di am nodi phenyl sul f one,
196 15 g of NWP and 40 g of toluene, and the m xture
was stirred at roomtenperature. The m xture was then
charged with 35.82 g (100 ) of 3,3, 4,4-

blphieny |l {one, e gcar ey L AN 16 e ANbridifed

mxture was stirred for urs at roomtenperature.

20 ethud HerdBuded epa%ﬁné@a&a?&i Angel g8t i 4¥ePggat 180

rpm for 3 hours at "180C. During the reaction, water
pPrediucad a5 eyt othicie MBS &f | oIS efrbiye aG£020 PPOC.
distillation with toluene, and the water which
acrhin| sk adn tdeEl nidronvad ddded edirdpwi s@beowWasL 26£
drai ned off every 30 m nutes. The thus-produced
5 potatien dendgest ynegh+swpeed wet ght iy erdyer ey etiue apolymer
weight in ternms of polystyrene of 26,800. This
r ebictpersed oind | preoERl batrdl- drBpe BEOdRcE vasf rogpepred
under high 64 speed stirring, whereby the pol yner
di AP rihen FRE L3 e YAshe_ W1t evdr@Buct THRSVF ERBVER R
and then, suitably washed wth ter. The water was
 RRREL: (TRAR (HEE REURIET vBRS (T B8 I @ ARG W arRd the
the polynmer_ 5 was recovered. The g
oDt e ST SFENT he DGR (Hhs ERa£38 08
10¢ 2 3000 fle ML G {51 LA v i 104 CEERER
Exq%%{%; %gé@é&a%%layﬁg?@ ol ut%’on vvasnpro%'b% d us?ng t he
1GNP LCEMNTES 863 | By Re&fgracep Exanpl e 2.
<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 ¢ (100 mmol) of BCD, 26.91 g (96
mmol) of SO2-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 pclymer 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-



A four-necked flask equipped with a stirring rod, a
Dean-Stark trap having balls and a nitrogen inlet
tube was charged with 14.02 g (50 mmol) of S02- HOAB
12.42 g (50 mmol ) of 4, 4-di am nodi phenyl sul fone, 15
164 g of NWP and 40 ¢ of tolgene. The m xture was then
charged with 27.92 (90 ) of 3,3, 4,4-

bi | b h h
m! ol ShL A, re@g% BEBY PKY b61 PP ML b EEeBNnln®
ciﬁ%&éﬁé&ur beatet whderesbteriAdanl 488nr pPm

2 for "3 hours at 18 C. The reflux liquid was renoved.

T%iiwlﬁfm_ WOt "Rit A0 aTMei ghteavRE8JLemoved,
nol ecul ar weight in terns of polystyrene of 29, 200.

Thitsen eftod i prodattiti®e dbbedditheda dvapuwinieahd bheé pblymer
wat er under hi gh-speed stirring, whereby the pol yner

5 25val spsroesiretd prleei polwhed. wibechangedt wiks GBL to
recovered and then suitably washed with water. The
WRESPaES a rmdom spbrtioe pavingtawaesini edneangration
vacuum and t he Yner was recovered. The pol yner was
(ﬂﬁﬁgﬁﬁﬁV@YfW%?g@% Yo prepare a pol yner sol ution
havu%g a reS|n co £ ration of 30% by wei ght (P-15).

Th a separable flask having a

f o ol
(05 i) °of1g %ﬁ&?rﬁ? Ra%593 9ea Deraidend) Anirdnrls’
10 CEEFA L8 8L, FEL ST ofy 1 0o B cDVACE L of ¢ 71 xed and

FOOM  tenperat ure I Ssol ve the
dlanlne. 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 mmecl) 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-



Next, the m xture was cooled to 8Cwith a 10 water
bath. To this m xture was then added dropw se a

. separate solution of 135.8 g (0.46 nol) of 4,4 -

di phenyl ether dicarboxylate dichloride dissolved in
398 g of diethylene glycol %hnethyl ether (hereinafter
referred to as "DVMDG') witha dropping funnel. The 15
t'éﬁ%é&“&%ff&fﬁﬁ,t&ﬁéf@%fptwg MESyROr M EbEEsedN8nd

maXl mum reacti on tenperature was 12C. Three hours

afddcipier Lk ppPi Nehd i prSdieshs A8 rabeverda@sshdbelen

reacti on solution was added dropwi se to 12 L of water
ursleirt 4t g -vepstest shith | wgtemherehy vhee2Owps| yemoved,
di spersed and precipitated. The product was recovered
anchdmerhe i abhyt wesd edir ved himed evaciTime amdt thewaglymer
renoved, then the product was dried in a vacuumto

5 onad reeconeresy pofyapekymahevasuchasged hesthe@Bl to
hydr oxypol yam de had a_ wei ght  average 25 nol ecul ar )
WEREARATS 2 RORVIRT P 1819 nkaBING 32 70051 N TRENEBN RBELoN

was_charged with GBL_ to prepare a polyner solution

e rgoagﬁ B Ehc ﬂ%\fi on of 30% by wei ght (P-16).

E 13C NVR Measur nt) The 13C-NMR of the pol yner

so%%‘?%%%n?epl-\@‘?rﬁpaf?’jﬁ% synt hesi zed in Reference

Exanples 5 1 : h

results arquﬂ%%%%ﬁﬁgF?%geéﬁg$ga%égsr?ﬁggﬁécﬁﬁﬁag the
ONgn A Lrdfehol | B¥Smple 2.
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Appar at'us: Avance 600 Spectroneter nmanufactured by
A four-necked flask equipped with a stirring

L4

rod, a Dean-Stark trap having balls and a nitrogen
inlet tube was charged with 14.02 g (50 mmol) of SO02-
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
molecular 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
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Bruker Biospin Solvent: The pol ymer solution serving
as the sanple was dissolved in a 1:1 ratio with
gama- but yrol actone 10 NVR Test tube: Doubl e tube

(i nner tube: DVBO-d6 as a | ock solvent; outer tube:
sanpl e solution) Measuring t hod: Conpl ete proton
decoupling nethod Total nurder: 3,000 tines Measuring

t r ; r 1 .
( R & e ph%f%%# i %%1%2%* h%%ﬁ’%%n%df%??’&e
CoIBHuEIS)a R &5 £NosR BXRR fyrd >(p M9y 1L, separabl e

flask equi pped with a stirrer, a dropping funnel and

a drhefdmdmieExafbe of6:a 20 conpound of

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

di hydr oxy- 2,14 ,&, Sepd wedls beref Tyys ki pdretryd net bapacity of 2
(manuf actured by Asahi Organic Chem cals |Industry Co.,
Ltlg. ,18% Gtluet (hanie:mdl PG B2OFRR F) 7 hs2 ag pod yhyme bk yof
conmpound and an_anount equi valent to 50 nol % of the OH
2533g¢:i61j¢'5e tdet 32 3 of dimethylacetamide (hereinafter

1, 2- napht hoqui nonedi azi de-4-sul fonate chloride were
dic&fAnRse i P 300 PC A SRR TikveRee ard | Finged TRk room
flask vvasthenﬁtj sted o a.te rature ., of 30C using
2 FSIORTURS ol DR, et S5P3VE 0% BAMM ‘ot hyl ani no
vas di ssol ved i 12,0 o, Al 08y B0 ANLS Mg o
was charged THtd a dr opprng funmel 7~ The™ T xt ur e was
tla‘%{:éapq:%c}g_ropm %Pé’qﬁl:g’& N2 ESehdh Caadds &f@ﬁ‘bise a
After the dropping was t1nished, thrs
separate solution of 135.8 g (0.46 mol) of 4,4'~
diphenyl ether dicarboxylate dichloride dissolved in
398 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) .
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5 mxture was stirred for another 30 m nutes.

Hydrochl oric acid was then added dropw se, and the

m xture was stirred for a further 30 mnutes to
termnate the reaction. The m xture was then filtrated
to renove the triethylam ne_.hydrochl oride. Then, the
10 obtained filtrate was adg d dropwise to a 3 L

be _ and m xing wth 1,640 g of pure
wat'er and %% %Iﬁ%@@drochl oric acid to obtain a

preci pitat e-TheTm&mml@ftai@ MEByHEsS hegl Wt L bn¥aiBr6 to
and filtrated, and then the resultant product was

dra-ad undeft Haguead b g Lstetice axAMELEOr5 48ndour sot bl
obtain the photosensitive di azonapht hoqui none
congourgh {iled PAGId hesdefesehce dxanphewd8en| FigslL] to
separabl e flask equi pped wwth a 20 stirrer, a
dréoppiThe fldhdiMRimeas ¢ hememtretendiBioys #0e 08585feblyws.
of a conpound of the foll ow ng conmpound _(nanufactured
byADEsH W g rceohedf civect reetel mpnufaggyred by
product name: Bl PC- Bl 25X- TPA) as a pol yhydr oxy

BiRERA 6 g (0.181 nol) of 1,2 25

n%anho ui ng dlaz de- ¥cﬁ%iﬁ§£$55%$9¥ﬂé§giﬁg¥€%g§aﬁéle
theredls ssgﬁ; & ?}r@gﬁg' 20 Qe8] o ARFA RS YPdEActone

t%ﬂp§fﬂ%ﬂg q?rlet Be 681 nA LT OBSL At hiisH3LE- 138

an1ne was di ssolved in

Oflcﬁﬁ@té’(ﬂe\reﬁ@d dld Sr ﬂ&e&wr esdRSle c@@i@@%hm 0 a

dr oppl ng funnel . The mi xture was the
Measuring method:Complete proton decoupllng method

Total number: - 3,000 times
Measuring temperature:Room temperature (about 25°C)
(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
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
groups thereof of 1,2-naphthoquincnediazide-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



- added dropw se over 30 minutes into the flask. After 5
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 mnutes to tern%gate the reaction. The
m xture was then filtrated to renove the

tret i i s T j d
{ ML Gy B LG e diOun TNy o8O0 BhOPCand
stdy4d m%@w&&%ﬂgfﬁd 1; 649 & QfopHfgWBishedNd BRe

g of hydrochloric acid obtain a precipitate. This

PG Al A e tyis sVash sya Sdde dM dFopwd &roveel 30| hiateds anto
then the resultant product was 15 dried under reduced

prigdesufask. 4KIfor e hidtwiSpimg wis af bntkkeed, this
phot osensi ti ve di azonapht hoqui none conpound (B)

5 ( PAGtre HAOH L HMRCH o / a3theHI3 HONDM160s .
<Reference Exanple 19> In a 1L, separable flask
edirppeehlenic saackd ivaerthen dadped ndropwihes, apadathe
thernonmeter, 30 g (0.0474 nol) of a_conpound of the

f g iRy whptuber e (FRfu aBEEFRRI bY0 HBRRREE EhEfi cal
e e S PLEU A DA [0S AT EER) 79, Praces
L 2 AL IEEL 8, oo HLLOIBNE,EILET, S8 e
10tt%%é%ﬁne&“%fﬁé@é%ﬁ”ﬁ?? é@dé@ngopwise 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 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
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10

15

10 of acetone under stirring. The flask was then
adjusted to a tenperature of 30C using a thernostatic
bath. Next, 15.4 g of triethylam ne was dissolved in
15 g of acetone, and this m xture was charged into a
droppi ng funnel. The nixtu% was then added dropw se
over 30 15 mnutes into the Tlask. After the dropping

m e YRSqSkiLEe
e
angh $ 181 PaXt il 198§ &f 1 4£860hO] AndUERDEr mBRrit8ULES
to termnate the reaction. The m xture was then
fidHdpded 20cd oa rerepeihdperanhel hyl Bheneixture was then
hydrochl ori de. Then, the obtained filtrate was added
drajued edt opwit Se Lovenk?d midmitessintoi hijeafitlagkxi njfter
wth 1,640 g of pure water and 22 g of hydrochloric
acihe tdregpanig wapretnpsirede. thisimipteceprveat etimsed for
washed with water and filtrated, 25 and then the
r expther 0 Juleetems diydsochberi¢egatddvapr Benradged
40C for, 48 hours to obtain the photosensitive
di FERPIELIR h AR nRe BHRPRLRI¥RB) SEPAES 3§9r7e fuerppr 30
H3C !l ++H CH3 -3 CH3 - H3C g h,CH3 H, <Reference
E&%ﬂﬁ%ﬁ%KﬁpI?F%@ﬁﬁft§e5%?aﬁ?%cpf3§k eﬁ%%pﬁéﬁgyf?hwgs

then filtrated to remove the triethylamine

hydrochloride. Then, the cbtained 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 precipifate was washed with
water and filtrated, and then the resultant product was
dried under reduced pressure at 40°C for 48 hours to
obtain the photosensitive diazonaphthogquinone compound

(B) (PAC-2).

CH3

O

HO OH
D sl
HO OH
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stirrer, a dropping funnel and a thernoneter, 30 ¢
(0.0423 not) of a compound of 3,3',5,5,"'-tetrakis(2 5
hydr oxy- 5- met hyl benzyl ) - 4, 4' - di hydr oxy- di phenyl pr opane
(manuf actured by Asahi Organic Chem cals Industry Co.,
Ltd., product nane: TEPC—BI6 A) as a pol yhydroxy
conpound and 36.39 g (0.135%%0l) of 1,2-

QH§%QQ%H! -sulfonate chloride, which is
an u&? equr&\;/ #jent to 80 nol % of the OH groups
thereof, wepe Higs0l ¥&§0h i BO0r 09k S§E1 P URIER a

stlrrlng The Tlask was then adjusted'to a

t eyt & Ar 33 ik Agnidel thied B Stifé tohet dr, Nedt g
13.7 g of trlethylan1ne was dissolved in 14 g of

acel .l 4 ansll t B an edmpeundsofl Stiedafgktowing aompound
droppi ng funnel. The m xture was then added dropw se

5 overar8{fagiurted bntHondleu fClagkical t Endusbhey déoppi hgd.- »
was finished, this mxture was stirred for another 30
mpnadsct Harer ot e S4EBRA s t & epo hldedrogy opoBeund
and the m xture was stirred for_a further 30 20 ,
mand 0 116 ter (R rﬂaﬁ% k) rehct i daRRENAIRiRPREGRAZFC4-
the ltrated t eane the triet i ne

Jo’{:‘fﬂ S L (Mo e 1 TR TIkgadapkgto 80

‘“° Peidd %L%€$%5€;vﬁ$f%%f?téé% o B0e a1, 300
10 acag Jde é?rggt&l. 33 @Egﬂf-fﬁ at epp d hffa?ke&éé?' %ﬁéﬁ Y8Susted

rated, and then

(SR e 0 s Y s st
dirpzanapihy hpayi ener LOMPPELAEiné Brag PAlsddlved 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 was 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).
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10 <Reference Exanple 21> In a 1L, separable flask
equi pped with a stirrer, a dropping funnel and a
thernoneter, 30 g (0.0482 nol) of a conpound of the
foll ow ng compound (nmanufactured by Asahi Organic
Chem cal s I ndustry Co., 15 bd., product nane:
Bl PC- PDAB) as a pol yhydroxy " “conpound and 64.75 ¢
(0.241 nol) of 1,2- naphthoqui nonedi azi de-4-sul fonate
chloride, which is an anount equivalent to 62.5 nol %
of the OHHgroups thereof, were opiissolved in 300 g of

5 O stirring. T | ask was then adjusted
e of 30C usiq Bgy nost ati c bat h.

0] as dissolved in 24 ¢

y was charged into a

dr oppi ng funnel. ggi & was then added dropw se
over 30, pi n#it e 4 @ _cff ter the dropping
was finrsheq,.j mxture Was/stirred for another 30
m nut es. drochloric acid was 6€en added dropw se,
and the MPxture was stirred for further 30 m nutes
to 72 termnate the reaction. The m xture was then
filtrated to renove the triethylam ne hydrochl oride.
Then, the obtained filtrate was added dropwise to a 3
L e iLe jLr and mxing with 1,640 g of
mﬁ%g%éé%ﬁgg %%%&é%égégg hydrochloric acid to obtain a
precipitate., Thi r £G4, Di L h e
and filtrate%? Qa%%Ptﬁg%g%%€1§e§%$§gﬁ?&g?g@%gtW$E§ b
dréed-pider , r @aNGedn g PEGSSYT €aRl 40EhEBhoftELBRYr S0t g

obtain the
(0.0423 mel) of a compound of 3,3',5,5,'-tetrakis{(2-

to a te8
Next, 24.
of acetone,

hydroxy—S-methylbenzyl)-4,4'fdihydroxy—diphenylpropane
(manufactured by Asahi Organic Chemicals Industry Co.,
Ltd., product name: TEPC-BIP-A) as a polyhydroxy
compound and 36.39 g (0.135 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 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



phot osensi ti ve di azonapht hoqui none conpound (B) (PAC
10 5). HOOH HOCH3 CH3 OH H3IC CH3 H/ \ CH3 CH3 OH
HO OH <Reference Exanple 22> Dissolved into 920 nL of
et hanol were 102.4 g (0.92 nol) of resorcinol and
92.0 g (0.92 nol) of hexangl The resultant sol ution
was cooled to 0C, and 15 the% 148 mL of 12 N

MUHOENE 01 £2.86d G Yoo b dendl pPYE SRy BRIRLO Under

stirring S mxture was t stirred for 10 hours

ath o MSF i de N LTRGEN t1RE NBISPAEHKEd fhectefbewakub@ded
was returned to room tenperature and then the

Madtaei s@std id t3 at aseafde WRipeestpriohe wAd merDHgdwith
The filtrate was washed with 73 80C water, then
dri esl 0 TheoDipparaenecaset | anda?2 gecfysydbbechidrisi agid to
m xed sol vent of nethanol, hexane and acetone. The '
5r esefaiamta proeeke i wase dr i Bois updecipataten vasowaahad with
the following resorcinol ring 5 tetramer at a 50%
yivter Ho Haqmta par(ld(@@y the reprpnhoprpduct was
H3C( H2C) p é ) pCH3
dried under reduced pressure at 40°C for 48 hours to
obtain the photosensitive diazonaphthoquinone compound
(B) (PAC-4).
10 <Reference Example 21>
In a 1L, separable flask equipped with a
stirrer, a dropping funnel and a thermometer, 30 g
(0.0482 mel) of a compound of the following compound
(manufactured by Asahi Organic Chemicals Industry Co.,
15 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
20 stirring. The flask was then adjusted to a temperature
of 30°C using a thermostatic bath. Next, 24.4 g of
triethylamine was dissolved in 24 g of acetone, and
this mixture was charged into a dropping funnel. The
mixture was then added dropwise over 30 minutes into
25 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



HO OH (wherein p is 4) Next, 76.9 g (0.1 nol) of the
t hus- synthesized resorcinol ring tetraner, 134.3 ¢
(0.5 nol, esterification rate of the

napht hoqui nonedi azi de 10 sul fonic acid equivalent to
62.5% of 1, 2- naphthoquinog di azi de-4-sul fonate
chloride and 1,057 g of tet'fahydrofuran were charged

d bLE 206 T
{ A B0 SeoL el VdPRe SUALELPD, Bha2Phen ThEMErBted
did 1t Lshnbd ht@éfitﬂl@{h}ﬁaﬁ@ﬁéany&f@&maﬁla@s a@lﬁsﬂ the

- dropwi se to the mxture at a constant rate over 30
M it £5nedUf i NErd fe WAOPRHAEd dibpwiegpebahuBeLobehRer
reaction solution was controlled in a range of 20 to
304hilkse ngt brr icg avadl emikbnd. wiEhel, 840 ghefdpappi ngter
was finished, the solution was stirred for a further
530ami il ey af RODrochboriefscid tvandtalhea poeaipdhate.
was then charged in one go with 6.83 g of aqueous
hy®hk bz e ¢t bed te Haws nga ahedneehlr va L ek @fldséwsrbyed
mass. The reaction solution was then cool ed using
i ciGaltleen b%h*?] r‘Fﬁ‘éH—?)M R EAIYGF | uaﬁafiifé? wiader reduced

separated b o) tration. f|Jtr te obt ai ned
atPEFF VLT % dﬁ’d’e E’Set‘?) tal, e under

i&%%%%%%éé’ﬁf%% *aag,gg)g%gh GLR5ge pFaipBipd, 28Y  2nE-
de fred conpound, which was then recovered by suction

fiTtration. The obtained cake-like recovered product
was agai n dispersed in 5 L of deionized water, the

<Reference Example 22>
Dissolved into 920 mL of ethanol were 102.4 g
(0.92 mol) of resorcinol and 92.0 g (0.92 mol) of
hexanol. The resultant solution was cooled to 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



resultant solution was stirred and washed, and then
the 15 product was recovered by filtration. This

wat er - washi ng operation was repeated three tines. The
ultimatel y-obtained cake-1i ke product was dried under
vacuum for 48 hours at 40C obtain the

phot osensitive di azonapht hoqui none conpound (B)

( RABS < 2 i £ ddask
havi ng)wé‘i‘t\%%l’ur@eg gﬁ%ﬂ?"*@@}%ﬁ??‘%‘%‘ géi( 0.3

Mot dcOf s Za Pt Disd JudihdiOa dmixed solvent of methanol,
hydr oxyphenyl ) - hexaf | uor opr opane, 330 g of
t Hdadnyslraidirace{did) alite AreSubt 40t 6proddcdfwas dried
pyridine. 25 The resultant m xture was charged at room
t anpiratwacuun td A8tdiy (Pe 6foblywihg resorcinol ring
5- nor bor nene- 2, 3-di car boxyl ate anhydride as a powder.
5 THeeti amner catnos 3@hicyeellds is under stirring at room
tenperature for 3 days. Then, 75 wupon confirmation of
the reaction by high performance |I|iquid
chr omat ogr aphy PLC) @Hof the raw naterials were
det ect ed, and e product was detected at a

purit 2 peafCHINCEH eacti on sol ution
£ s Hi e R s

sMder ElirringtolLof
dei oni zddOnat er Aed product was
preci pitated § /Pt e was separated by
filtration, oduct was charged with
10 500 niL of 7 to dissolve d¢r stirring. This
uni form sol ytio [

roygh a gl ass col umm
I on-@ggchange resin

(CHz),CH;3

HO OH

(wherein p is 4)

Next, 76.9 g (0.1 mol) of the thus-
synthesized resorcinol ring tetramer, 134.3 g (0.5 mel,
esterification rate of the naphthoquinonediazide
10 sulfonic acid equivalent to 62.5%) of 1,2~
naphthoquinonediazide~-4-sulfonate chloride and 1,057 g
of tetrahydrofuran were charged together and dissolved
under stirring at 20°C. Then, a solution of 53.14 g
(0.525 mol) of triethylamine diluted with 266 g of
15 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



- (manuf actured by Organo Corporation) to renove
residual pyridine. The solution was then added
s dropwi se under 15 hi gh-speed stirring to 3 L of
dei oni zed water, whereby the formed product was
preci pitated. The product ) separated by filtration
and then dried under vacuumto obtain an im dopheno

copouit ¢ o g Nays ngih1end Q! | ONENGoShE VSR UGSkt frred for
yield of 86% OO s NN O1 F3 O HOOH 20 The

| A OfzAt e D6 hiieutOs "BE PORIAUGIhABSl e RO ISBEhdDY The

the facts that the characteristic 76 absorbance of
amnsslbu i e pga Hf t HeB%dhangled , Ifdotdt do wppraced3og bhe

IR chart, the absence of the characteristic
absprdrane ehyd rach ber De capsd i hatiwg @i concéptodtipb40f 36%
or 1,650 cm1, and that the absence of 5 a proton peak
5 ofby Ieasan delkandreae bbxy| $elatidn owas hehenMRoechadt using
Next, 65.9 g (0.1 nol) of the above- descri bed
i MoptRiAteRRdihd (RrgcipBtated (godigongtter was
1, 2-na hthogginonedjazi%§-4-su|fonate chlori de and .
SEPRAIA LR R B et @1 chid HeRt 10 et nERe Shitfake1pbtained
resul tant m xture was, di ssol ved, under stjrring at .20C.
i P FRAT S S99 oSSy oYt L bott GhafF e
di tf¥% |t . o] g d i
MRS oA £ 01 dhatesioeyuRsaldi oK aEyifs »
10 concentration of 0.5% by mass to precipitate the
desired compound, which was then recovered by suction
filtration. The obtained cake-like recovered product
was again dispersed in 5 L of deionized water, the
resultant solution 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
diazonaphthoquincne 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,




the dropping, the tenperature of the reaction solution
15 was controlled in a range of 20 to 30C using an ice
wat er bath or the like. After the dropping. was
finished, the solution was stirred for a further 30
m nutes at 20C, then left e st and. The sol uti on was
then charged in one go with 720 5.6 of aqueous

hyl%(ﬂ&hé&gffnﬁ'&ﬁo}?a&f ”?hé, E@Q&e%ﬁaﬁyom h BE¥%B¥mance

e reaction solution was then c ol ed using
anlicgel&eéﬂorb@wgr&’pegl pbBted nSALi drMBhEekaWamaterials
separated by suction filtration. The filtrate
obtaidedetéctdis shaoEhyasoadéedpdbapptseasvaetabtéd at a
hour under stirring to 5 L of aqueous hydrochloric
agrdr hayi off 29t oaseat shhgba péak. 5% hysweegbtibo solution
precipitate the desired conpound, which was then

51 evaycaddedydsopvisa 45| isaunder Fhorobngi hedicakef77

| i ke, recovered product was again dispersed in 5 L of
dedoipnbiedarater: heherehyt the SermedoRradycst FRfed
and washed, and then the product was recovered by
fiPFPRAPHIALaRi s wat er - mashlng operatlon was repeated

5th t Th Tl { t d ke-
o otuct  vadvert ot hfider kel PoraasSrearatat Buc (o

00k Lot 16y PRLESERS HhLg) SR CRPILDECHALCDE g e

101L50§%R9r€€nnefl@ékdfggﬁfpgduﬁHEP Qgﬁﬁghﬁ?O b;g%sn%Piform

15

20

dr oppi ng and er nonet er,
Ofséﬂ&@ﬂ@ﬁyﬁgsoﬁaéséd tirbdgh4a 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
high-speed stirring to 3 L of deionized 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 86%.

U

The imidization of the formed product was

confirmed by the facts that the characteristic



hydr oxyphenyl ) - 2- propyl ) phenyl ) et hyli dene) bi spheno
(manuf actured by Honshu Chem cal Industry Co., Ltd.,
15 product nanme: Tris-PA) as a pol yhydroxy conpound
and 47.49 g (0.177 nol) of

1, 2- napht hoqui nonedi azi de- 47 sul fonate chl oride, which
|s an anount equivalent to é% 3 nol % of the OH groups

3 der -
eSSt ) SOt 08 9, ShacagioncypRcen
£tk SoRTt ROGHSERGr 8, T PRE MRS 8LES o?aﬁﬁe Next,

17 g of triethylam ne was dissolved in 18 g of

aCeH Dt @fs t 1 Sabd sEWaRcHast Chai gedgiBtipsaindepepi ng
funnel. The m xture was then added dropw se over 30

mwigt asitptef t hes40 ask. 1 fA5@rchtte dnadppihag whe 2bsence of
finished, this mxture was stirred for another 30

5 mauest otypkak hd Hrtlte aamtideasnd hearbhdeetiidr apiisen the
and the m xture was stirred for a further 30 m nutes
t MR gl nitat e Newetr et ? 0@, (The moki upé Whe ahewe-

hyQR TR it SHEREIE b oCOBBRWRACINT | 1 Pt 8 Gad0addBal)
b R oGP EoNaR a2 et 300 LEBRERG aPBLRF bEcand
neihf R SO AE S ¢Bi Sved COudtRRe EhpotRe e

10 g%’%df‘%@fﬁm pda 8 et UIVeR RGeS 1 PLESSULE Shec.

hour 0SEénsi

éé%?%f?ﬁ' £opposingd () ZiFﬁgi 8%f Piethylamine
<Re er ence e 25> In &1E separ abl # s o
e%HJHE%HVWiEhEHOG.Z 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

15 was controlled in a range of 20 to 30°C using an ice
water bath or the like.

After the dropping(was finished, the solution
was stirred for a further 30 minutes at 20°C, then left
to stand. The solution was then charged in one go with

20 5.6 g of aquecus 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 filtration. The
filtrate obtained at this stage was added dropwise over

25 1 hour under stirring to 5 L of aqueous 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-
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stirrer, a dropping funnel and a thernoneter, 30 ¢
(0.0269 nol) of a conpound of the foll ow ng conpound
(manuf actured by Honshu Chem cal Industry Co., Ltd.,
15 product name: TPPA1100-2C) as a pol yhydroxy
conpound and 51.98 g (0.193,mol) of

1, 2- napht hoqui nonedi azi de- 4- "sul fonate chl ori de, which

| 9 190 AFBUEe R YAl &l [Pa 80 gdDh dyPip éf‘@e@iﬂrS’UﬂSof

thereof, were dissolved in 300°g of acetone under

StdélrdrﬁgaedThn%ﬁézﬁ,SktH@Sréélﬂ\té&@& Usd Bgh 2Oh twad stirred and
tenperature of 30C using a thernostatic bath. Next,

1% dsrgpdf drd afied athapyeduch seot veecodve 26d goof

acetone, and this m xture was charged into a dropping

f unindd ra thhen M XThurse watse it -herslatiue dopke opi e Waerrgpeated

mnutes into the flask. After the dropping was 25

fitlizgredingd s Mhe wktimatelyTokth ined pokeekike product

m nut es. drochloric acid was then added dropw se,

armast IRk nde AR GIYR (£RF 148 hoYES #er 48 M Akiain
term nate the reaction. The m xture was then

f e RAREISERFL LTS RARN PRI HYPLAG mpound (B)

CF hjoride. Then, the obtained filtrate was added

ﬁ%f € to a 3 L beaker while stirring and m xi ng

& Wpler and 30 g of hydrochloric

wm%k%%fé%%aln A preC|p|tate 5 This precipitate was

washed with i’i@taeflﬁmds%ﬁéfé(}@i@%la@}?dewgﬁpé@ewith a
ried under reduce

resul tant product was pressure at
404 ff1He A8 HoaFSod hPbtaine end p&%mﬁnc)smétag 30 g

dlazonaphthqu|none compound (B) (PAC
(0.0707 mol) of a compound cf 4,4'-(1-(2-{4-
hydroxyphenyl)-2-propyl)phenyl)ethylidene)bisphenol
(manufactured by Honshu Chemical Industry Co., Ltd.,
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
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
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
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CH3 Hz H JOH HHOHHCH I \ CHz OH CH CH3 HCH
~CH2 CH2 / 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
conmpound of 4,6-bis((4

hydroxyphenyl)ethyl)benzene ? 3-di ol (manufactured by

15 Hansib, el 6ad 1 dHkSid o yd i h 1o PLALJUCt TREHE: the
80 BIisHPMC-RS) as a polyhydroxy conmpound and 73.7 ¢

( QAHina®! 91 10f raks - N s eSSt & | €le- 4 - 3 ul, fiseaker

chloride, which is an anmount equivalent to 80 nol % of
t heniQ griotiping haid ol x ey ewils Sb) 48 ¢ noB8O0Pune okater
acetone 5 under stirring. The flask was then adj usted
t @ral 3ICenperfathydrath BOG asaaipd st ¢ havhobt o i préaipitate.
Next, 27.7 g of triethylam ne was dissolved in 28 ¢
ofThiz mxsrepidrat e as Mached with crateedandt Bibtrated,
&ggflng funnel . The m xture was then added dropw se
Jonerp thauesultant ipeedyas ianfdeied h@%%pﬁ-%@ced
was finished, this mxture was stirred f anot her 30
mﬂﬁﬁse%ur% o%pmfl‘% g@l FARES tti?er?bzi:(fdé’d pwi se,
xt,ure a further t _
L IEIRY e haRet gtk it L dadte i Poac
fléfjated
<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.,
product name: TPPA1100-2C) 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
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 intoc 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 then filtrated



5

10

15

15 to renove the triethylam ne hydrochl ori de. Then,
the obtained filtrate was added dropwise to a 3 L
beaker while stirring and mxing with 1,640 g of pure
water and 30 g of hydrochloric acid to obtain a
precipitate. This precipitq%e was washed with water
and filtrated, 20 and then the resultant product was

o I#%%ig ]ﬁ%tosen famine ﬁ§dég§h£8fi&§.ho@ﬁénﬁothe

obta| |ve di azonapht hoqui none
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2,3,4-tri hydroxybenzophenone as a pol yhydroxy

campb Wl qnof 69y@&r ociDolibc ndjd ofo lot8In a precipitate.
napht hoqui nonedi azi de-4-sul fonate chloride, which is
arTh gnire c et ae e s twa Sivedov o waher Grngr buptrated,
thereof, were dissolved in 300 g of acetone under

stdnd iHhen e Fesaktanls PHeGLEEH] RS edriedunder reduced
tenperature of 30C using a 5 thernostatlc ath. Next,
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acetone, angd fhis_ mxtur ed into p _
F RHRTCS T E t v oA deteeh s Sau d?%‘ﬁ?\?‘é‘%g JaPrERRe
maoutes into the flask. After the dropping was
fiTi'shed, this mxture was stirred for 10 another 30

m nutes. Hydrochloric acid was then added dropw se,
and the m xture was stirred for a further 30 m nutes

to terninqﬁg the reaction. The m xture was en
. 3 . . 3
filtrated to\yenove the triethylam ne
OH
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<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

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



hydrochl ori de. Then, the obtained filtrate was added
15 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. This precipitate was
washed with water and filtgﬁted, and then the
resultant product was dried under reduced pressure at

AqE PG RA)EE & ety RPasi Ry omPOShASFREL T9EINg (0.274

S GRA A t&@ 1 I% &c??ﬁnd&écﬁ‘lé‘zn.ééi-lL§ulfénﬂ{:@p8h!?§r1de,
funnel and ‘a t her none 30 ¢ 0.13 nol) of
2w Yk ri ysh ybeiZ OpHeNeaEe RS Bo 280 PabYHYEE O¥Ne OH
conmpound and 69.9 g (0.26 nol) of 1, 2-
N ag v Unene) Ut el A zwehee 5d s d bvedl eiw hB00 | deof whtcehons
an anount equivalent to 67 nol % of the OH groups

5 t hexdsof | stiveringli ssbhe efll a sk 308s gtlvén agdj vatednter a
stirring. The Q 82 flask was then adjusted to a
t digperatereofoBO Wsivigre & Héﬁmsixafclq)éz#h Nexiext,
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‘obt ai ne trate was added

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 diazonaphthoquinone 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

polvhydroxy compound and 69.9 g (0.26 meol) of 1,2-



dropwi se to a 3 L beaker while stirring and m xi ng
wth 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 the

resul tant product was drieg under reduced pressure at
40C for 48 hours to obtain ghe phot osensi tive

di i u P < ng
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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 dropping funnel and a thermometer, 30 ¢
(0.13 mol) of 2,3,4~trihydroxybenzophenone as a
25 polyhydroxy compound and 62.9 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



s 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 40C for 48 hours
to 15 obtain the photosensi%ive di azonapht hoqui none
conpound (B) (PAC- 13). <Ref'érence Exanple 30> In a

1Lf1§§98&§9'@héhaééjsgﬂéepgg Wi tBrmBeratiibbebs 80°C using a
droppi ng funnel and a thernoneter, 30 g 20 (0.277 nol)
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sulifosaleeghinr2deg whi abetsnap andunhisqmiwaliest whe

100 nold of the OH groups thereof, were dissolved in

30chgroédatetona dndppisgi funngl. ThEhel ngktuae whenthsn

adjusted to a tenperature of 30C using a thernostatic
5bhaadidediesitopisg overretminubbAeinhe 8hesblesy.i nAfger

g of acetone, and this m xture was charged into a
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e stirring and mxing with 1,640 g of
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precipitate

dropwise to a 3 L beaker while stirring and mixing with

4

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 the resultant product was
dried under reduced pressure at 40°C for 48 hours to
obtain the photosensitive diazonaphthoquinone compound
{B) (PAC-12).
<Reference Example 29>

20 In a 1L, separable flask equipped 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
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10 This precipitate was washed with 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 conpound ( B)
(PAC- 14). 15 <Reference Exsﬁple 31> In a 1L
separabl e flask equi pped w a stirrer, a dropping

f un . 9 f
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e

napht hoqui nonedi azi de-5-sul fonate chloride, which is
andadD Wiowdik ey abwdt 30 rOut®s % tot tite FLgsPUpSAfter
thereof, were dissolved in 300 g of acetone under
sttilte idupppiey #wd siskimbshédentlais usiedute was stirred for
tenperature of 30C using a thernostatic bath. Next,

5 2&arptdfer r3Gkumnurene vidgl2schl esbt vadid wag ghen added
acetone, and this mxture was charged into a drogging
f rrnwiskhe ancktthe misterRnivagdietr Bedpirsea oferther 30
mnutes into the flask. After the drogg%qg,mas
fiTHIRHRE thiteriaate We Se3fredtfor HRorhRrvas
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precipitate. This precipitate was washed with
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 mel) of 4-methylphenol as a polyhydroxy compound
and 74.54 g (0.277 mol) of 1,2-naphthoquinonediazide-4-
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

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



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 Ex%qples of the present
invention wll be described.” 15 (Preparation of

t s
DL PSP AL FoLRLEOTROSHORS  RdegfOLR! b9Bohng vas
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mass of pure polynmer content, 20 parts by mass of the
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conmponent (PAC-1 to PAC-15) obtained in Reference
Exauig| €se IMfikouBd was stissedvédri a fhethekyBd8rminutes to
solution (A) conponent (P-1 to P-16) obtained in
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in the followng Table 1. The 25 resultant m xture was

t hep femevattdewkrhebhplamppe hyfrechlerdfeai nThen, the
phot osensitive resin conpqgsitiaon. A solution of 1W b
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pressure at 40°C for 48 hours to obtain the
photosensitive diazonaphthoquinone compound (B) (PAC-
14).
<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-
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
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



7), and then dried for 270 seconds at 125C to obtain a
4.5 mthick coating. This coating was passed through
10 a reticle using the NSR2005i 8A i-Line stepper
exposure apparatus (manufactured by N kon

Cor poration) to expose theiﬁiating whi |l e varying the
exposure anount in a step-I"I"/ke manner. The silicon

“ﬂéﬁétﬂéﬁa§§Vﬁ£88€Qs.“hgg r88h¥8LiBIaERE da¥ekARhNGdded

tine to ve a post opnent coating thickness

of 9BoSwi e UNdes the meepdibi QBS otirken Exanal earinke 30
4 an Corrparat|ve Exanples 1 to 4, 35C with an

agHERUBe SOt Ut t8PAMOHa#e BheObellPiod0 gThEk atikragkhaael
and 40 g of water (hereinafter sonetinmes referred to
astHeevEel bpragedOtsoreatmooa Ahe(tefethydaiabee 1)); for
Exanples 5 to 10 and 12 to 21 and Conparative

5 Exaypreshborbdé0 afden? tbhe ¢bta2gedwitihtzasel wasomadeed
2.38% aqueous tetranet hyl anmoni um hydr oxi de o )
( herepwbseeckosandt hnesakesf whidg sbizging, aaﬂammnmng with
(refer to Table 1), 25 (manufactured by d arian
Japafi0 AZ30B\PErS: Wakarf 8Rd EQafpPé @Idgﬁehéeﬁﬁgrépﬂﬁeto

tefgﬁﬂﬁgﬁ%|aﬁ%ﬁ%Pbﬁghﬁdroﬁﬁﬁé'B?ﬁgﬁegﬁé??evasoweﬁPﬁesWlth
500 T 1
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exposur e anount capabl e removing a m squar e
patger pegEPesed portion by
| Next, Examples and Comparative Examples of
the present invention will be described.
15 (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 b? mass of the photosensitive
20 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
25 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 methancl was coated on a



di ssol ution was defined as the sensitivity (nmJ/cnR).
The results are shown in Table 2. Table 2 al so shows
whet her the pattern had swelled as a result of 10
devel opi ng sol ution seeping into non-exposed portions
when observed with the mcr ope. Cases where the
pattern had curved fromswelling are indicated wwth a

Cr9§§n&?§)sffg ﬁ‘sﬁéfé e p EethQ wggt aUEuedeareo a
(o g

i ndi cat ed mnt aclr en re patterns
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phot osensitive resin conposition according to the

Pr§§ﬂﬂllaﬂyeﬂté@ﬂmeﬂt pather abvee-Hesaedbby
irradiating a smaller exposure anount than that for
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eval uated by observing with a mcroscope or the |ike,
S5shamphpattécos weferowbécheladwberousubigcted tionghe

after developnent. Further, for the patterns having

t hedhe pivenrexpbiarg hreahbenthby 3nEPLBSEOSLEE

pattern_wherein half or nore of the 25 square Eattern
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ere usrn e heating oven

(n@ﬂﬁé?&ﬁﬁée@mQMquMQuIQQrH? RYRbEMBoEBoraklibn). te ERpose
obtain a cured relief pattern having a coating
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-

15 development coéting thickness of 3.83 pum 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

20 solution 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),

25 {manufactured by Clariant Japan, AZ300MIF)); and for
Example 11 and Comparative example 11, 23°C with a
solution of 5% aqueous tetramethylammonium hydroxide

{hereinafter sometimes referred to as "5% TMAH" (refer



@

t hi ckness of 3 pm In addition, the photosensitive
resin conposition of Exanples 1 to 11 and Conparative
Exanpl es 18 to 20 was coated on a 5-inch silicon wafer
10 by a spin coater (manufactured by Tokyo El ectron
Ltd., dCean Track Mark 7),ﬁ2¥1then heated for 1 hour
at 250C wunder a nitrogen at’nosphere using the heating

OVED, b E00B, { RRUh RELULERRY b EOKE TR DR KBLEED CBO

Ltd.), roduce a heat-resistant

coptdNg MmplBi ckneggeofa 20 Myadhenghassnkeanaithopure
tenperature (Tg (C)) and thermal expansion

coghtéei eot 86 58cbAds 188Coptaanf bl poeagpke pattbirs.
waf er were neasured using the thernonechanica

anal yzer (naphéaetpaetebysShepadzbseCoepowathon,

nodel : TMA-50). The neasuring conditions 20 were a
Ssanmptecseogeh ofhdéOmimimamf expdshivedambuf@0caghlmie, od

nmeasur enent tenperature range of 25 to 450C, a rate

of remepirat ar €0 wor eavaref pabternnesndsadnprerbgen by

at nosphere, The neasurenment results are shown in Table

3.dQ%SQ%H%h@%dWQFtﬁeﬁbﬁﬁﬁraﬁi§EeE§§ﬁ§F§12@FyiﬁmJﬁﬁWch-

* RELYSQRErS L e s producsd Lol hag ok p08TRLeLRL Y
ShoHe2: 00Rd gl eesh! 3l SR LETRETAUEg,OF BB 250
10 PSP,y oo Ao 18ehng ShED HEFRypSbLICLUEE one
| opndhes PRt rfERNSLRN RRChiLELEBbpRT 48aBBY where the
pattern had curved from swelling are indicated with a
cross (X) and cases the pattern had not curved are
indicated with a circle (O).

15 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

20 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 |

25 square pattern surface area had formed was defined as
the resolution {um), 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.
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5 or less. 90 [Table 1-1] Pol ycondensate

Phot osensi tive Devel oping (A) conponent

di azonapht hoqui none solution (B) conponent Exanple 1
P-1 PAC-8 Devel oping solution A Exanple 2 P-2 PAC- 8
Devel opi ng solution A Exa QF 3 P-3 PAC-8 Devel opi ng
solution A Exanple 4 P-4 PAC-8 Devel oping solution A

Exanpl e 5 P§a%%§%3'§§%%°§’f§§?' §18nPrRePAbole-

2. 38%'VAH P-7 PA YAMAH  Exanpl e 8

P-8e £t Bed - B8YAMAHa EXEPR| 928 Re8tBACE8r2138%MARL 250°C
Exanpl e 10 P-10 PAC-8 2.389%MAH Exanple 11 P-11 PAC 8

50 Exniplegdr RrthdsPAer8 ds3R84TVWAE hExatpbeo¥adn
P-7 PAC-1 2.38%MAH Exanple 14 P-7 PAC-2 2. 38%IVAH

Exanpd @B 1 fm&nif PACuBed. BEVHOPG Theampl By&6eRs7CBAC- 4td. ),

2.38%MAH Exanple 17 P-7 PAC-5 2. 38%IMAH Exanpl e 18

P-7o PAGE 81iR. 3808 relief pattern having a coating
thickness of 3 um.

In addition, the photosensitive resin
composition of Examples 1 tc 11 and Comparative
Examples 18 to 20 was coated on a 5-inch silicon wafer
by a spin coater (manufactured by Tokyo Electron Ltd.,
Clean Track Mark 7), and then heated for 1 hour at 250°C
under a nitrogen atmosphere using the heating oven
VF200B (manufactured by Kocyoc Thermo Systems Co., Ltd.),
to produce a heat-resistant film having a coating
thickness of 10 pm. 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
were a sample length of 10 mm, a fixed load of 200
g/mm?, 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.

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



5

Exanple 19 P-7 PAC-7 2.38%MAH Exanple 20 P-7 PAC-9
2. 38%MAH Exanple 21 P-7 PAC-10 2. 38%MAH

Conparative P-1 PAC- 11 Devel opi ng Exanple 1 solution A
Conpar ative P-2 PAC-11 Devel oping Exanple 2 solution
A Conparative P-3 PAC 11 De%%I oping Exanple 3
solution A Conparative P-4 -11 Devel opi ng Exanpl e

éx%%ﬁlog:ng‘?redr at’ive %ﬁ% ﬁé%%W%npl e 6

Coppef ff & vén€; 7E>E’ pilds 22 %ﬁ%hd'f’xaﬁw €07 which had a
Conparative P-B PAC 11 2.38%MAH Exanple 8

Cogipas @t h e Po:&né’d\ 1p31 p8Yadbhka EX8APbE BCD and S02-
Conpar ative P-10 PAC 11 2. 38%MAH Exanple 10
Conpreg atha@ £- 1dw Pée frda DVdddhs BxanpbefficieAt of 40 ppm
[ Tabl e 1-2]

or less.



Conparative P-12 PAC- 11 2. 38%dMAH Exanple 12
Conparative P-13 PAC-11 2. 38%9MAH Exanple 13
Conparative P-13 PAC-8 2. 38%dMAH Exanple 14
Conparative P-7 PAC- 12 2. 38%dMAH Exanpl e 15
Conparative P-7 PAC 13 2. SS%MAH Exanpl e 16
Corrpar ative P-7 PAC-14 2. 38%MAH Exanple 17
2 pL ye1 P- -14 PAC-15 2.38%MAH Exanpl e 18
Conpar ativ 15 PAC- 15 2. 380/a'I\/AH Exanpl e 19
I i) DAL QO
UII}JCI] al I e = J.U AU O E}\ Ilplﬁ’.oegs Sgt—lVé‘ |a Jl [ L J.J.
Pol yner PAC DeRalyoprdrgs&eny IcIJ.aFJ:rE &u%gngosébmlmhng
(1A) conponent ((B) C@@nmmlént sw@lqtilﬂ@
(mM—Exampteti—P-1PAC8 Devel Upl Ilg IUU U 30 bﬁé\‘fﬁl'ogﬁ.ln
g
A Ereamsile 2 B-2 PAC8 Developi ng 458° D 25 solyti@ioha
Exanpte-3—2=§-PAC8Devetoprmg 2450015
Ekgmple 2 P-2 PAC-8 Devel?plng
solution A
_ ~ Developing
Example 3 pP-3 PAC-8 solution A
_ Developing
Example 4 P-4 PAC-8 solution A
Example 5 P-5 PAC-8 2.38%TMAH
Example 6 P~6 PAC-8 2.38%TMAH
Example 7 P-17 PAC-8 2.383%TMAH
Example 8 P-8 PAC-8 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 5%TMAH
Example 12 P-12 PAC-8 2.38%TMAH
Example 13 p-7 PAC-1 2.38%TMAH
Example 14 P-7 PAC-2 2.383TMAH
Example 15 p-7 PAC-3 2.383%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-T7 2.3B%TMAH
Example 20 P-7 PAC-9 2.38%TMAH
Example 21 p-7 PAC~10 2.38%TMAH
Comparative _ _ Developing
Example 1 p-1 PAC-11 solution A
Comparative _ . Developing
Example 2 P-2 PAC-11 solution A
Comparative _ _ Developing
Example 3 P-3 Pac-11 solution A
Comparative _ _ Developing
Example 4 P-4 PAC-11 solution A
Comparative P-5 PAC-11 2.38%TMAH
Example 5
Cemparative P-6 PAC-11 2.38%TMAH
Example 6
Comparative p-7 PAC-11 2.389TMAH
Example 7
Comparative p-8 pAC-11 2.38%TMAH
Example 8
Comparative P-9 PAC-11 2.388TMAH
Example 9
Comparative P-10 PAC-11 2.38%TMAH
Example 10
comparative p-11 PAC-11 SSTMAH
Example 11




solution A Exanple 4 P-4 PAC-8 Devel opi ng 500 0 20

solution A Exanple 5 P-5 PAC-8 2. 38%MAH 450 0 9

Exanple 6 P-6 PAC-8 2.38% MAH 450 0 15 Example 7 P-7

PAC-8 2.38%MAH 350 0 2 Exanple 8 P-8 PAC-8 2. 38%dMAH

350 0 3 Exanple 9 P-9 PAC/% 38%MAH 350 O 8

Exanpl e 10 P-10 PAC-8 2. 389 l\]/AH 350 0 3 Exanmple 11
'f‘a]gfé: $_5%aMAH 500 0 15 Exanple 12 P-12 PAC-8
80/d'I\/AH 45 09 Exanple 13 P-7 PAC-1 2. 38%MAH 300

D "\ | il o WA o WA |

@ J.’-I- I"l I'I"\\/' L OO/UI IV I_I LJU U <4 l:)\d_”pl c
5 EEL l%(}i'é‘g 2. 380ANRH 200 |0 2 EREimle 16 P|7 PACHHAH

1

2 """'dp-\gh,;em 02— ExanpteTi7 P 7 PAC-5 238y MAH-250—

0 2Exa_§ﬁ§§4‘rm3e 18 P-7-1PAC-6 2. 389aMAF330 0 3 | EXadptBird

1305' rabed |2- 3870 VAH 45010 2 EXanpl e 20 P{7 PAC-9

2. 3891350 0 2 PBéanpl e |21 P-7 BRAT 10 2. 33%%\71&%%'%’@

0 ZongdmApaFdlTve P 1 PAC T1 DEVET opI Ng >T000

Exagmhg1d 150l|ut i on FA’ Conparati ve BRZBAC 11 )efel%ﬁw

95QonparatiwxXgnpl e Z solut1 gn A Conparative P{3

Devmdaapiang 61000 X 2 C5§ Example 3 s GtPon A Corrpzalsg%ﬁé‘g

Cevengyriangve Bxanpl %_4[ P-4 PAC 11 E,gé_titl;l on A 5% %sgﬁmﬂ
Example 17 i
CEo}i“a‘;’naprlaet By P-14 PAC-15 2. 38 TMAH
ConapI:'prlaet Lve P-15 PAC-15 2. 38%TMAH
Comparative P-16 PAC-8

Example 20




Conpar ati ve
Conparati ve
Conpar ative
Conpar ati ve
Conpar ati ve
Conparati ve

TVTTUTTD

[(oNeo R NN )N

(TaErae

PAC- 11
PAC- 11
PAC- 11
PAC- 11
PAC- 11

NN NN

. 38%

Exanple 6

MAH 950 X 15 Exanple 9
P 10 PAC- 11 2. 389%FTMAH 950 X 8 Exanpl e 10

. 38%MAH 1000 0 15 Exanple 5
. 38%'MAH >1000 X -
. 38%MAH 950 X 9 Exanple 7
. 38%'MAH 950 X 8 Exanple 8

at i-vg 1P-11 PAC- 11 5%IMAH 950 X 25 Exanpl e 11 93

2- 2] Polyner PAC Developlng SenS|t|V|ty Pattern
F\CDUI L I UTl \I"\) UIIPUIICIIL \ D} L,UII}JUITEIIL 5U1 Ul | OIl )
(m)/ cj2) Petwedd | ng (RS Conprekoping [Penb2t ALY (Bpttern | Resolution
2. 38% NAAH:osR@EEt D(B] 5-omparg | é"%l‘zil%npa‘f“é'tcim\)e velding ()
PAC 123896 viAH = m&ﬁnéd Co rTve P13
Examplgclg| 2. 38 MAH 100FRAR-80 Exammle A4 %arat i@ p-[7 30
PAC 1P 2387 VAH >1000 0 10 o F&@pRhg 1o Conpdratlve
Example7 2PPC- 1573, 380 MABASTR00 ol i obxanpl 4°46 © 25
Developing
-~ -~ 1
Example 3 B~3 PAC-8 solution A 450 O 5
_ . Developing
Example 4 P-4 PAC-B solution A 500 ®) 20
Example 5 E~-5 PAC-B 2.38%TMAH 450 O 8
Example 6 P-6 PAC-8 2.38%TMAH 450 0O 15
Example 7 P-7 PAC-8 2.38%TMAH 350 @) 2
Example 8 P-8 PAC-8 2.38%TMAH 350 O 3
Example 9 P-9 PAC-8 2,38%TMAH 350 O 8
Example 10 P-10 PAC-8 2,38%TMAH 350 @) 3
Example 11 P-11 PAC-8 5%TMAH 500 O 15
Example 12 p-12 PAC-8 2.38%TMAH 450 @) 9
Example 13 -7 PAC-1 2.38%TMAH 306 @) 3
Example 14 P-7 PAC-2 2.38%TMAH 250 O 2
Example 15 P-7 PAC-3 2.38%TMAH 200 O 2
Example 16 B-7 PAC-4 2.38%TMAH 250 @) 2
Example 17 B-7 PAC-5 2.38%TMAH 250 @) 2
Example 18 P-7 PAC-6 2.38%TMAH 350 O 3
Example 19 p-7 PAC-7 2.38%TMAH 450 O 2
Example 20 p-7 PAC-9 2.38%TMAH 350 O 2
Example 21 p-17 PAC-10 2.38%TMAH 500 @) 2
Comparative Developing
- - % -
Example 1 P-1 PAC-11 solution A >1000
Comparative _ _ Developing x
Example 2 -2 PAC-11 solution A 930 35
Comparative Developing
- - X
Example 3 P-3 PAC-11 solution A 1000 20
Comparative _ _ Developing * 5
Example 4 P-4 PAC-11 solution A 950 2
Comparative P-5 PAC-11  |2.38%TMAH| 1000 0 15
Example 5
Comparative P-6 PAC-11  |2.38%TMAH | >1000 x -
Example 6
Comparative p-7 PAC-11  |2.38%TMAH| 950 X 9
Example 7
Comparative P-8 PAC-11 | 2.38%TMAH| 950 X 8
Example 8
Comparative p-9 PAC-11  |2.388TMAH| 950 X 15
Example 9
Comparative| — p_pq PAC-11 | 2.38%TMAH| 950 X 8
Example 10
Comparativel — p_p3 PAC-11 5% TMAH 950 X 25
Example 11




Conparative P-7 PAC-14 2. 38%MAH >1000 X 15 Exanple
17 Conparative P-14 PAC-15 2.38%MAH 850 0 30 Exanple
18 Conparative P-15 PAC- 15 2. 38% MAH 950 0 35 Exanple

19 94

transition expansion
tenperature coefficient (C

o SR 32

l_ I'\ l_ DAC Q. . . 200 -9

[ Tabl e 3] d ass Ther nal

ki

Exanple 2 P-2 PAC-8 276 34 Exanple 3
33 Exanmple 4 P-4 PAC-8 250 39 Exanpl e

(A) ¢

onent
pni C)

D L DA

conponent
Exanple 1

A2

P-1

Pol ycondensat e PAC (B)

B\t © e © 1 © ) ann'pl T o101 —8—252

Exanpl e PoPmgr PAC- 8 28% 28 |EBxaiplies $ePsBiPAE 8at26on BHesolution

Exanpl| 6310 cupgn@AC(® p@oset | Exdlnpioe 10 0H/ad) Pp@eglipgll  (w)
Compa%Zti '_, anpre—It—FP1TPAC8 26856 CofrparatTve P17
ExambAC122 264-82 ExaniP€-18 CoRp#¥tipde PPS0pAC- 19 27p 15

37 anmpte 19 Conparative P16 PAC-§ 228769
CE";‘;asléetll A Plpc13 PoPac-11 = | 2.38%TMAH| 51000 X -
C;;“;‘:prlaet ive p-13 PAC-8 2.38%TMAH | 1000 X 40
CE";;‘;"‘prlaet 11"53 p-7 PAC-12 2.38%TMAH | >1000 0 10
C;;“i:prlaet ll‘fae p-7 PAC-13 2.38%TMAH | >1000 X 15
c;:‘;‘::prlaetll‘;e p-7 PAC-~14 2,38%TMAH | >1000 X 15
C;‘;Tprlaet e p-14 PAC-15 | 2.38%TMAH 850 O 30
C;‘:::prlaet Lve p-15 PAC-15 | 2.38%TMAH 950 o 35




Exanpl e 20 | NDUSTRI AL APPLI CABI LI TY The photosensitive

resin conpos

can be suitably used

filnms, inter

ition

| ayer

orientation filnms and the |
ro 95 CLAIMS 1. A photosensitive resin conposition

according to the present
inthe field of protective
insulation 5 fil ns,

e for

i nventi on

liquid crystal

senm conductors. a

coppsiping; 1 to 100 parts by nass of a photosensitive
diazonapht%oquinone conmpound (B) based on 100 parts by
mass—of—a—potrycondensate <7 whrthas g SETUCT U e tmal
formed from celhz}i ; @ﬁ&e‘ﬁgafé)nd%%aqmon Of 209 €t {Un- MPkgansion
tlet racar boxyl|i gafli 2RPYHNLdeScRARAnHE | Rempdtia@uad PRBLFG cient
di am nes havijng an am no gnoup and a|phenetj c hydr @ewlec)
OF OBRa@IECIT gre rogaged al [Or tfAe-$OSI[T1 ONgsoW t N 55
rESPR&iplel ® gach opngr, Wher eigactfie pol ycorsdensate (44
hiaS E@ampel N aver age ol ecul aacWel gt 07273, 000[To 33
/0, @p18- 2 TT)€ PNOTEOgENSi T1|VE BaeSg N COMPOFHQt | 0N 39
aCCekdhglg §0 [CTal mpLs Wher el n gabes polycoraimnsat ¢ (A) 52
haS ERargd1EUET JT € T Ofped T 1 0N dedayds af Ton” camedensati ondy
Of ERag@El AC3r boxXylp~¢ di anfiydreades COfpri siasg at |1 eases
oN€ex&pJ1eC§ €q Tromp-Be grolp @anssstiing ade2 31
bl Cyedm12, &, 4) - ocie-%- ene- 2, 3,¥acbs t eflr acazdioxyl I c 26
di aavayngIe de, |2, 2- b+BI 3, PAC-8 251 37
4t de:eapboxyphenyl) bexaf I uoroprrapasme di anmyadr i de 56

Comparative

Example 18 P-14 PAC-12 264 51

Comparative _

Example 19 P-15 PAC-12 270 47

Comparative

Example 20 P-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 semico

nductors.




and bi s(3, 4-di carboxyphenyl) ether dianhydride and an
aromati c diam ne conprising at | east one selected from
the group consisting of bis(3-am no-4-

hydr oxyphenyl ) sul fone, 2, 2-bi s(3-am no- 4-

hydr oxyphenyl) hexafluoropr pane and 3, 3' -di hydroxy-

4, 4" -di am nobi phenyl. 3. Thé” phot osensitive resin
conposition according to-£Afu& 2, wherein the

pol ycondensate (A) has a structure formed from

dghydr ati on aCQRERRSRIHAN iGfe rdifl RGPV I comprising
di anhydri de conprising 96

bilcyel A2, Padt=0dly fe@iie-ok 3 pHotidraciaribaxylic

di anhydride and an aromati c diam ne conprising bis(3-
adiirofampdhogmend Jeuifanel (B). bEeedhot dsEhparte by
resin conposition according to claim3, wherein the
polagso vde @s gcd yconddanmate stAuctwivieclf dramked fstorncture
dehydrati on condensation of a tetracarboxylic

difarmegk ifgene slemidsiatg on condensatlon of one or more
blcyclo(2 2, 2) oct 7-ene-2, 3,5, 6- tetracarbox

r&gm 2 ml lnfkdqﬁ AR dé’%rﬂﬁ .rgqﬁ;g a‘gf;g%tlc
aa no- 4 ro e sul f one, an n t

FEh ARl &Fed‘ips e o Foxyl
40 rml oel}%ba ed onfgle//l B ] ao QeSS ql dlL ect
al9” Ougt Wthl"iLe rreaca?rcé_"oxey l-h éﬂP é(}le and3 "ﬁ %1%3

art%n%%cgls %Io g’wt%t%gglcrgr ﬁ&ﬁ%dé | de an E{Q)%t al

nw@&%rhtg%\;tsyag,% %ﬂé&layxowl dignNoie ¢ 7o/ e0me
0 0.87 or 0.75 to 0.87:1, and the
2. The photosen51t1ve resin composition
according to claim 1, wherein the polycondensate (A}
has a structure formed from dehydration condensation of
a tetracarboxylic dianhydride comprising 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 an
aromatic diamine comprising at least one selected from
the group consisting of bis(3-amino-4-
hydroxyphenyl)sulfone, 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluorobropane and 3,3'-dihydroxy-
4,4"'-diamincbiphenyl.
3. The photosensitive resin composition
according to claim 2, wherein the polycondensate (A)

has a structure formed from dehydration condensation of

a tetracarboxylic dianhydride comprising



pol ycondensate (A) has a wei ght average nvol ecul ar

wei ght in the range of 5,000 to 17,000. 5. The

phot osensitive resin conposition according to any one

of claims 1 to 4, wherein the photosensitive

di azonapht hoqui none con‘poung,é( B) is at [|east one

conpound sel ected fromthe group consisting of a

1,85 qei pongdi azidga4-54l EoRat g+ of carpoxyl;

o e ok T L 2 7B reremcRrbpayLic

[ bl ok 980°8AL KAT EVLAEC(L) alamiAl @BfpRididy bis(3-
r

napht hoqui nonedi azi de-5-sul fonate of the pol yhydr oxy
COMMPNGH4 -RYd L6y phdAdyYPRUDEYBe(O-n Rs j R7 1 R2Y
(HOk (OHmtt RL R2 R3 Rg wherein k, 1, mand n each

I ndlependent | yheepheseseniiolve2reRint coffpOseadbn

i ndependently represent at | east one nonoval ent group
sedectedifgohvt béaimodp whaseshi hheopolychpdengetie (A)
atom a hal ogen atom an al kyl group, an al kenyl _
groap, 2 ant akkbrye gfonpedafiram Jehydsapiandcandensption of
grougégand Y1 to Y3 each independently represent at

| eastebracarharghicofdbaphyerédecBOPPEASERE gr oup
i St ingl e bond, -0-, -S-, -SO . -SOp-
CRETekp 82t B ainT S BRnsRe 3, by 6T ERbXPRRABRETLLC

R e RIS
amino-4-hydroxyphenyl)sulfone, and wherein the bis (3-
amino=-4-~hydroxyphenyl)sulfone is in a range of 20 tc 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, and the
polycondensate (A) has a weight average molecular
weight in the range of 5,000 to 17,000.

5. The photosensitive resin composition
according to any one of claims 1 to 4, wherein the
photosensitive diazonaphthoquinone 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-
naphthogquinonediazide-5-sulfonate of the polyhydroxy

compound,



4y

R12 13 T15 - -(CHOWR14 R16 4- a 98 ~17 ~19 -r
R18 R20 wherein Rl1l and R12 each i ndependently
represent at |east one nonoval ent group selected from
the group consisting of a hydrogen atom an al kyl
group, an al kenyl group, .pllyl group and a
substituted allyl group; Rl to R1I6 represent a
hydrogen atom or an al kyl group which may be the sane
or different; wrepresents an integer of 1 to 5; and
R17 to R20 represent a h dro en at om or an al kyl

Y . g y((ﬂ{)n

i 1 R (1)
RZl R22, R23 apd @Qﬂoﬁfch
Rj R3

wherein k, 1, m and n each independently represent 1 or
2; R; to Ry each independently represent at least one
monovalent group selected from the group consisting of
a hydrogen atom, é 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
consisting of a single bond, -0-, -S-, -S0-, -8S0:-,
-CO-, =-COz;-, cyclopentylidene, cyclohexylidene,
phenylene and an organic group represented by the

following chemical formulae,



i

i ndependently represent a nonoval ent organic group; b
represents 0 or 1; a, ¢, d and e each independently
represent an integer of 0 to 3; and f, g, h and i each
i ndependent | y represent an integer of 0 to 2; a 99 1IC
C- CH3 H OH H3~C/ -13 p OH (3) S L k
wherein k represents an |ntgéL of 3 to 8; kxj L's

each independently represent a nonoval ent organic
group having one or nore carbon atons; | represents

an int ] of 140 5; and k T's and k S's each
indepengg d?%%ent a nonoval ent group sel ected
from . isting of a hydrogen atom and a
nonoval € group; HO -13-M1 CH O < OO -O
AA a BRg erjp A represents a divalent organic

group containing an aliphatic tertiary or ternary

carbon atom and Mrepresents at |east one dival ent

group selected fromthe groups represented by the

f(ﬂhqmﬁkﬁan and Ri; each independently represent at least
one monovalent group selected from the group consisting
of a hydrogen atom, an alkyl grcoup, an alkenyl group,
an allyl group and a substituted allyl group; Ri3 to Ris
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 Rz represent a hydrogen atom or an

alkyl group which may be the same or different;

(Ra1)a (R22)e

(CHa)u, /(CHZ)b

(OH) 2
(CHyy (Cﬂz)b ‘ (2)

@ G
(HO) (R23)d (OH);

wherein Z represents at least one tetravalent group
selected from the organic groups represented by the
following chemical formulae; Rz;, Rzz, Rz; and Rz 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;



oy,

chem cal formulae; 73 Il Il -r- -e- -G CF3 0 HO ~_ \N
YH3 D OH (R2s)q (Rzs)g CH3- -CH3 (5 (R2s)g OH

- wherei n each R25 represents a nonoval ent group
represented by the follow ng chem cal fornmula, and may
be the sane or different; aqﬁ;each g i ndependently
represents an integer of 0 to 2, (R26)r -CH2 |l OHr
101 wherein each R26 independently represents at

| east one nonoval ent organic group selected fromthe
group consisting of an al kyl group and a cycl oal kyl

gr oup; d 97 |nrependent repfsent-¢ an i nteger
of 0 to c a, -HO;;{?%>¢1 qii’,
CH;
IﬁO—C CH;
. adbas
OH -
HO Z l (3)
X (?ﬂih
. 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 S8's each
independently represent a monovalent group selected
from the group consisting of a hydrogen atom and a

monovalent organic group;

HO M OH |
(4)

o= D=0 o= >=o




™

I CH3 CH3 wherein R2.7 represents at |east one
nmonoval ent organic group selected fromthe group
consi sting of a hydrogen atom an al kyl group, an

al koxy group and a cycl oal kyl group. 6. A nethod for
formng a cured relief pattigﬁ, conprising: a coating
step for formng the photo sitive resin conposition

?Cﬁﬂé?éﬂﬁ horé eQEEtS?E Bkgbﬁén% %n&% rogpstrate

in a torm of xposu e step for

expgatAgnt A§ Eﬁy§E1?ha§hb”¥e¥k&ﬁr§cbknk%rh%&% A @dan
a mask or for direc irradiating the layer or film

Wi &Bomt gbhdr By ge @eseﬁltgcatomeag@rrbaé @l viaQ@nkegPoud
devel opi ng step ? eluting or renoving the exposed
posélensedr fromadhat gdouper tepresentkdabgetaleofiold owing
solution; and a heating step for heating an obtai ned
rethefipait €pnmuYaeA nethod for formng a cured relief
pattern, a 102 conprising: a coating step for formng
the photosensitive resin conposition according to
claim5 o substrate in formof a |l ayer or a

film an Bosure step forlexposing th&'l ayer or film
with actipic rays through mask or fonldirectly
irradiatiny the | ayer or Tmwth I|gﬂ¥ rays, an

el ectron b or an ion begam a devel oping step for

el uti ng or~ténoving the exXposed portions or

irradi ated portions with a

g
AT
(Ras)g

(Ras)q

(5)

OH

wherein each Rj;s 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,

Oimﬂr
—CH3
OH



7]

devel opi ng sol ution; and a heating step for heating an
obtained relief pattern. 8. A sem conductor device
conprising the cured relief pattern obtained by the
formati on nmethod according to claim6. 9. A

sem conduct or device conpriiéig the cured relief
pattern obtained by the for ion nethod according to

Cl@h8bdin each Rys 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; and
7
HO. HO OH OH
H 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.

6. 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 4 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 layer or film with light rays, an
electron beam or an ion beam; a developing step feor
eluting or removing the exposed portions or irradiated
portions with a developing solution; and a heating step
for heating an obtained relief pattern.

7. A method for forming a cured relief pattern,
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comprising: a coating step for forming the
photosensitive resin composition according to claim 5
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 layer 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 stép for heating an
ocbtained relief pattern.
8. A semiconductor device comprising the cured
relief pattern obtained by the feormation method
according to claim 6.
9. A semiconductor device comprising the cured
relief pattern obtained by the formation method

according to claim 7.



