
DESCRIPTION POSITIVE-TYPE PHOTOSENSITIVE RESIN
COMPOSITION TECHNICAL FIELD [0001]        The invention relates to a
positive-type photosensitive resin. composition. More specifically, the
invention relates to a positive-type photosensitive resin composition that is
suitable for surface protective films for semiconductor devices, interlayer
dielectric films, insulating layers for organic electro-luminescent devices,
and so on, and the portion of which exposed to ultraviolet light becomes
soluble in alkaline developing solutions, BACKGROUND ART [0002]
Heat-resistant resins such as polyimide and polybenzoxazole have a high
level of heat resistance and electrical insulating properties and therefore
are used for surface protective films for semiconductor devices such as
LSI (Large Scale Integration) and interlayer dielectric films. In recent
years, as semiconductor devices become finer, surface protective films,
interlayer dielectric films and so on, have been required to be formed at a
resolution of few m. In such applications, therefore, positive-type
photosensitive polyimide or polybenzoxazole which can be subjected to
fine processes is used. [0003]         On the other hand, there is proposed a
positive-type photosensitive resin composition comprising novolac resin,
which is widely used for photoresists, and a polyimide precursor or a
polybenzoxazole precursor, and a quinone diazide compound (see for
example Patent Document 1). However, thermally cured films produced
with such a resin composition are very brittle and insufficient in
mechanical properties, particularly in elongation or strength, as compared
with those of conventional. polyimide or polybenzoxazole. There are also
proposed positive-type photosensitive resin compositions comprising a
novolac resin, and a polyamide precursor or a polybenzoxazole precursor,
and a quinone diazide compound, and a qolyfunctional methylol
compound (see for example Patent Documents 2 to 4). However, such
resin compositions have poor mechanical properties or storage stability
and the problem of significant changes in sensitivity. For these reasons, it
has been difficult to use these resin compositions in place of
photosensitive polyimide or polybenzoxazole in such applications as
surface protective films for semiconductor devices and interlayer dielectric
films. Patent Document I: Japanese Patent Application Laid-Open (JP-A)
No. 2005-352004 (claim 1) Patent Document 2: JP-A No, 2005-062764
(claim 1) Patent Document 3: JP-A No. 2005-250160 (claim 1) 



Patent Document 4: JP-A No. 2006-285037 (claim 1) DISCLOSURE OF
INVENTION Problem to be solved by the Invention [0004]        An object
of the invention is to provide a positive-type photosensitive resin
composition that is produced with novolac resin and has good mechanical
properties and high storage stability. Means for Solving the Problems
[0005] The present disclosure is directed to a positive-type photosensitive
resin composition comprising: (a) a novolac resin; (b) a polymer
comprising, as a main component, a structure represented by formula (1)
and/or a structure represented by formula (2); (c) a quinone diazide
compound; (d) an alkoxymethyl group-containing compound; and (e) a
solvent.  [0005a] According to an aspect, there is provided a positive- type
photosensitive resin composition, comprising:         (a) a novolac resin;
(b) a polymer comprising, as a main component, a structure represented
by formula (1) below and/or a .structure represented by formula (2) below:
[Formula 1] (OH)p(OH)q 
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I,  (000R3)m(000R4(COOR")n,  (OH)q (OH)p(OH)q   I 1I   R6- CO-NH-
R2-- NH CO--RI- CO-  CO-R6 (2)  



NH --R2.-NH   I II   (COOR4)1(000R3)m(COOR4)!   (wherein formulae (1)
and (2), R1 and F2 may be the same or different and each represent an
organic group having at least two carbon atoms and a valence of 2 to 8,
R.3 and R4 may be the same or different and each represent hydrogen or
a monovalent organic group of 1 to.20 carbon atoms, -NH-R5 in fomula
(1) and -CO-R6 in formula (2) each represent a polymer end group, R6
and R6 each represent a monovalent organic group having 2 to 30 carbon
atoms which includes an unsaturated hydrocarbon group, n is in the range
of 10 to  100,000, 1 and m each represent an integer of 0 to 2, and p and
q each represent an integer of 0 to 4, provided that p + q > 0; (c) a
quinone diazide compound; (d) an alkoxymethyl group-containing
compound; and 



(e) a solvent,  wherein the alkoxymethyl group-containing compound (d)
comprises:        a compound having a group represented by formula (4):
[Formula 3]     (wherein formulae (4), R12 and R13 each represent an
alkyl group of 1 to 20 carbon atoms); and/or a compound represented by
formula (5): [Formula 4] R14  (wherein formula (5),and R15 each
represent 0H20R38  (wherein R38 represents an alkyl group of 1 to 6
carbon atoms), R16 represents a hydrogen atom, a methyl group or an
ethyl group, R17 to R37 may be the same or different and each represent
a hydrogen atom, a monovalent organic group of 1 to 20 carbon atoms,
Cl, Br, I, or F, and j represents an integer of 1 to 4). [00063  [Formula -I] , 



(DH)p(OH)(OH)p LIn1 , (000R3)(OOOR4(600R3)ril (1)  pftg ,phOp(OH)0 1
i1II NH-R2-NH1-00-R1--CO-NH-12-NH-L-CO-R6 ?LI: iin
(000R4)1(000R3)m(COOR4)1 [000711        In formulae' (1) and (2), P.1
and R2 may be the same or different. and each represent an organic
group having at least two carbon atoms and a valence of 2 to 8, R3 and
R4 may be the same or different and, each represent hydrogen or a
monovalent organic group of I to 20 carbon. atoms, -NH-P5 in formula (1)
and -CO-F6 in formula (2) each represent a polymer end group, P.5 and
R6 each represent a monovalent organic group having 2 to 30 carbon
atoms which includes an unsaturated hydrocarbon group, n is in the range
of 10 to 100,000, 1 and m each represent an integer of 0 to 2, and p and q
each represent an integer of 0 to 4, provided that p g > 0. Effects of the
Invention  [00083 



According to the invention, there is provided a Positive-type
photosensitive resin composition having good mechanical properties and
high storage stability. BRIEF DESCRIPTION OF DRAWING 10009)
Fig. I shows criteria for evaluation of pattern profile Characteristics after
heat curing. BEST MODE FOP CARRYING OUT THE INVENTION [0010]
The positive-type photosensitive resin composition of the invention
contains (a) a novolac resin and (b) a polymer comprising, as a main
component, the structure represented by formula (1) and/or the structure
represented by formula (2). [0011]         The novolac resin (a) may be
obtained by polycondensation of phenols and aldehydes according to
known methods. The composition may contain a combination of two or
more types of novolac resins. [0012]         Preferred examples of the
phenols above include phenol, 0-cresol, m-cresol, p-cresol, 5,3-xylienol,
2,5-  xylenol, 3,4-xylenol, 3,5-xylenol3-trimethvlphenol, and 3 / 4,
5-trimethyiphenol. Paularly preferred is m-cresol, p-cresol, 2,3 ,yienoly 2,
5-xvlerio xylencl,oi, or 2,3,5-trimethylpheno1. Two or more of these
phenols may he used in;non. of solubii.itv in alkaline developing solutions,
meet:asp'     ferred, and a combination of m-cresci and p dresol is also
preferred, Specifically,novolar resin 



preferably includes a cresol novoiac resin having m-cr        es orc -cresol
residues and p-cresol residues. in this ase, the molar ratio of m-cresol
residues to p- cresol residues (esol residues/p.-cresol residues (m/p)) in
the cresol novolac resin is preferablyore, in this and , the resin can
havetable solubility in alkaline developing solutions and achieve good
sensitivity. The molar ratio is more por more: [00131 Preferred
examplesaldehydes above include  formalin. paraformaidehyde,
acetaldehyde, benzaidehyde, hvdroxv'oenzaldehyde, and
chloroacetaldAbove formalin is particularly preferred. Two or more of
these aidehvdes itbe used in combination. The aldehydes preferably used
in. an amount of 0.6 MCI or more, more preferably 0.7 tool or more,
preferably 3 mol or less, more preferably .5 tool or less, based on 1 tool of
the phenols.  [0014]         The polycondensatien reaction between phenols
and aldehydes is generally performed using an acid catalyst. Examples of
such an acid catalyst include hydrochloric acid, nitric acid, sulfuric acid,
formic acid, oxalic acid, 



acetic acid, and p-toluenesulfonio acid. The acid catalyst is generally used
in an amount of 1 x 10-5 to 5 x 10-a mei, based on I mol of the phenols.
The polycondensation reaction is generally performed using water as a
reaction medium. When the reaction system: is heterogeneous from the
initial stage, however, a hydrophilic solvent or a lipophilic solvent may be
used as the reaction medium. Examples of hydrophilic solvents include
alcohols such as methanol, ethanol, propane', butanol, and propylene
glycol monomethyl ether; and cyclic ethers such as tetrahydrofuran and
diexane. Examples of lipophilic solvents include ketones such as methyl
ethyl ketone, methyl isobutyl ketone and 2-heptanoney The reaction
medium is generally used in an amount of 20 to 1,000 parts by weight,
based on 100 parts by weight of the reactants. [0015J         The
polycondensation reaction temperature is generally from 10 to 200C, while
it may be appropriately controlled depending on the reactivity of the
materials. The polycondensation reaction may be performed by any
appropriate  method such.afhod that includes' introducing Phenols,
aldehyde, an acid catalyst, and so on at a time and allowing them to react,
or a method that includes gradually adding phenols, aldehydes and so on
to the reaction system in the presence of an acid catalyst as the reaction
proceeds. After the polycondensation reaction is completed, the
temperature of the reaction system is gen ally raised to 130 to 230C in
order to remove the unreacted materials, tne arid catalyst, the reactaon
medium, and so on from the system, and the volatile componeare
removed under reduced pressure so that the novolac resin can he
collected. [001.61 embodiment of the invention, the novolac resin      pre e
Ply has a polvs yrene-equivalent weight average molecular
wefg(hereinafter referred to as "Mw") of 1,000 or more, preferably 2,000 or
more, preferably 20,000 or less, more preferably 10,000 orIn this range
the 



positive-type photosensitive resin composition of the invention can have
high soiuh.ility in alkaline developing solutions and can provide good
wocvin the process of applying it to a substrate. [0017]        The polymer
(r) comprising, as a main component, structure represented by
formulaand/or the structure  represented. by formula (2) can be converted
into a polymer having an imide ring, an oxazole ring or any other cyclic
structure by heating or using an appropriate catalyst( The polymer (b) is
preferably a polyimide precursor such as poiyamic acid or polyambc acid
ester, or a polvbenzozazole .precursor such as polyhydroxyamide. The
formation of the cyclic structure dramatically improves the heat resistance
or the solvent resistance, The composition may contain a combination of
two or more of these resins. As used herein, the term "main component"
means that the n structural units of the structure reptesented by formula.
(1) and/or the n structural units of the structure represented by formula (2)
make up 50% by mole or more of the structural units of the polymer. The n
structural units preferably make up 70% byrucle or more, more preferably
90% by mole of more of the structural units of the polymer. [00181
[Formula 21 (OH)D(OH)q(OH)p .I1 R5-1\11H+00-RI-CO-NIVI-2-NH
0-RI-CO-NH-R5 I , Jr (COOR3)m(COOF:4'(000'P,3)m  



(91-1)0, r(OH)p(OH)q R6-00-NR-R2-NHRi-CO-NIF-R2-NH CO. .R6(2)
(000R3)m(COOR4)1        In formulae (1) an (2), the 881 may be the same
or different and each represent an organic group having two or more
carbon atoms and a valence of 2 to 8, which may correspond to a
structural component of an acid. Examples of an acid that may form the Pi
with a valence of 2 include aromatic dicarboxylic acids such as
terephthalic acid, isophthalic acid, diphenyietherdicarboxylic acid,
naphtnalenedicarboxylic acid, and bis(carboxyphenyl)propane; and
aliphatic dicarboxviic acids such as cyclOhexanedicarboxylic acid and
adipic acid. Examples of an acid that may form the 18' with a valence of 3
include tricarboxvlic acids such as trimellfitic acid and ttimesic acid.
Examples of an acid that may form the Pg with a valence of 4 include
tetracarboxylic acids such as pyromellitic acid,
benzophenonetetracarboxylic acid, biphenyltetracarboxylic acid,
diphenylethertetracarboxylic acid, and dipnenvisulfonetetracarboxviic acid,
diester compounds produced by modifying two carboxyl groups thereof
with methyl or ethyl groups, aliphatic tetracarboxglic acids such as
butanetetracarboxylic acid and  cyclopentanetetracarboxylic acid, and
diester compounds produced by modifying two carboxyl groups thereof
with methyl or ethyl groups. Examples t.h.ereof also include hydroxyl
group-containing acids such as hdroxyphthalic acid and hydroxytrimellitic
acHd. One or more of these acid components may be used alone or in
any combination. It is preferred that tetracarboxylic acid should make OD
1 to 40% by mole of the acid components. In view of solubility in alkaline
developing solutions or photosensitivity, a hydroxyl group-containing acid
component (s) should preferably make up at least 50% by mole, more
preferably at least 70% by mole of the acid components used. [00201
In view of heat resistance, the Ri preferably has an aromatic ring and is
more preferably an organic group having 6 to 30 carbon atoms and a
valence of 3 or 4. More specifically, RIIC00(OH)p in formulae (1) and (2)
preferably has a structure represented by formula (6): [0021] [Formula 31
[00221 



In -formula (6), Pd and Pd each represent an organic group having I to 20
carbon atoms and a valence of RC representc an organic group having 3
to 20 carbon atoms and a valence of 3 to 6,and P43 may be the same or
different and each represent hydrogen, or a monovalent organic group of
a to 20 carbon atoms, o and t each represent an integer of 0 to 2, and r
represents anteger provided that [0023]         In view of the heat resi
stance of the resulting polymer, the F39 and RG each referably have an
aromatic ring, and examples of oarticulpreferred structures thereof include
trimiHtic acid, trimesic acid, and naphthalenetricarnoxylic acid residues.
[0024] 4 an organic group having .) to 20 carbon atoms and a valence of 3
to 6. In addition, the r hydroxvJ groups are preferably at locations adjacent
to the amide bond. For example, such a structure may be bonded to the
amino group of a fluorine atocompound such as
bis(3-avdroxyphenyloropropaor Pi hy
oxy-4-aminophenyl)hexafluorcpropane or tne amino croup of a fluorine
atom-free compound such asno-4- hydro:e(propane bis(3-hvdro,_a
4ophenyl) propane, 3,3'-diamino-4,41-!dr oxybiph3,3I-dihydroxy
diaminobiuhenyi, 2,4-diamino-phenol, 2,5-diaminophenol, or
1,4-diamino-2,5-hydroxybenzene. 



[00251 In formula (6), Pc and Pc May be the same or different and each
represent hydrogen or a monovalent organic group of I to 20 carbon
atoms, each preferably represent hydrogen or a hydrocarbon group of I to
20 carbon atoms, When the number of the carbon atoms is 20 or less,
suitable solubility in alkaline developing solutions can be provided. The
letters o and t each represent an integer of 0 to 2, preferably 1 or 2,
provided that o + t 1)-,. 2. The letter r represents an integer of 1 to 4. In
this range, good patterning property can be provided. [00261
Preferred examples of the structure represented by formula (6) include,
but are not limited to, the following structures: [0027] [Formula 4j    100281
[ Formula 5   `002.9] 



In formulae (1) and (2), the R2 may pa the same or different and each
represent an organic croup having two or more carbon atoms and a
valence of 2 to 8, which may correspond to a structural component of a
d2amthe. Among them, in view of the heat resistance of the resulting
polymer., the Pn preferably has an aromatic ring. A diamine   component
or two or more diamine components may be used alone or in combination(
Examples of the diamine include fluorine atom-containing diamines such
as bis(aminohydroxy-phenvi)hexafluoropropane and
bis(trifluoromethyl)benzidine fluorine atom-free diamines such as
phenylenediamine, diaminodiphenvl ether, aminophenoxvbenzene,
diaminodiphenylmethane, diaminodiphenyisulfone,
bis(aminophonoxybhenyi)orobane, and bis(aminobhenoxyphenyi)sulfone,
compounds derived therefrom and having an alkyl group or a halogen
atom as a substituent on the aromatic diaminodihydroxypyrimidine,
diaminodihydroxypyridine, hydroxy-diamino-pyrimidine, diaminophenol,
dihydroxybenzidine, diaminobeneoic acid, diaminoterephthadic acid,
aliphatic diamines such as cyclohexyldiamine,
methylenebiscyclohex:ylarine and hexamethylenediamine, and diamine
compounds each having a structure represented by any one of formulae
(7), (8) and (9), which corresponds to P2(COOP(4)1(OH)qformulae (I) and
(2). In particular, the hydroxyl grouo-containing diamine component Ks)
preferably makes up at least 60% by mole of the diamine components
used, in View of solubility in alkaline developing solutions or
photosensitivity. (0030) [Formula 61   R44 NH-CO R4` CO NH (OH)u    -N
49    



(OH)w  Rsa CO NH      [00311 in formula 7),and R each represent an
organic group having 2 to 20 carbon atoms and a valence of 3 to 4, P45
represents a divalent organic group of 2 to 30 ca atoms, and u andeach
represent L or 2_ in formula (8),     and P49 each represent a divalent
organic group of 2 to 70 ca on atoms, R48 represents an organic group
having to 20on atoms and a valence of 3 to 6, and w represents anLeger
of I to 4. in formula. represents a divalent organic group of 2 to 20 carbon
atoms,     represents an organic group having 3 to 20 carbon atoms and a
valence of 3 to 6, and x represents an integer flf- 



to 4. [0032]         In formula (7), R" and Fl46 each represent an organic
group having 2 to 20 carbon. atoms and a valence of 3 to 4. In view of the
heat resistance of the resulting polymer, the R44 or R46 preferably has an
aromatic ring. Examples of -341(0B),- and R46(021),- include
hydroxyphenyi, dihydroxypheny14 hydroxynaphthyl, dihvdroxyhaphthyl,
hydroxvbihenyr, dihydroxybiphenyi, bis(hydroxyphenyl)hexafluoropropane,
his(hydroxyphenyl)progane, loHe(hydroxypheryl)sulfone, hydroxydiehenvl
ether, and dihydroxydiohenvl ether. An aliphatic group such as
hydroxycyclohexvi or dihydroxycyclohexvi may also he used. R45
represents a divalent organic group of 2 to 30 carbon atoms, which
preferaby has an aromatic ring in view of the heat resistance of the
resulting polymer. Examples of such a group include phenyl, biphenyl,
diphenyl ether, diphenylhexafluoroprogane, diphenylgropahe, and
diphenylsulfone. Besides the above, an aliphatic group such as cyciohexyl
may also be used. [00333        In formula (8), Rfl and I349 each represent
a divalent organic group of 2 to 20 carbon atoms, which preferably has an
aromatic ring in view of the heat resistance of the resulting polymer.
Examples of such a group include those listed above for P.45, 34e
represents an organic group  having 3 to 20 carbon atoms and a valence.
of 3 to 6, which preferably has an aromatic ring in view of the heat
resistance of the resulting polymer. Examples of -P48(OH),,- include those
listed above for -P."(01-1),- and -R46(0.H)vr.         In formula (9), HSO
represents a divalent organic group of 2 to 20 carbon atoms, which
preferably has an aromatic ring in view of the heat resistance of the
resulting polymer. Examples of such a croup include those listed above for
P.45, R represents an organic group having 3 to 20 carbon atoms and a.
valence of 3 to 6, which preferably has an aromatic ring in view of the heat
resistance of the resulting polymer. Examples of -P.51(OH)xinclude those
listed above for -H44 (OH)- and ri-146(OH)v- [0035]        Pfefierred
examples of the structure represented by formula (7) include, but are not
limited to, the following structures: [0036] [Formula 71      



10037) Preferred examples of the structure represented by  formula (8)
include, hut are not limited to, the following structures: [00381 [Formula 8]
F3C CF3 111; 0 HO       



1,00391         Preferred examples of the structure represented by formula
(9) include, hut are not limited to, the following  structures: [0040I [Formula
91 [00413        In formulae (1) an (2j, 123 and P4 may be the same or
different and each represent hydrogen or a monovalent organic group of I
to 20 carbon atoms. in view of the stability of the resulting solution of the
photosensitive resin composition, R3 and R4 are each Preferably an
organic group, but in view of solubility in alkaline developing solutions,
P3F.4 are each preferably hydrogen. In an embodiment of the intention,
hydrogen and the organic group may be present together. If the contents
of the hydrogen and the organic group represented by P2 and P.4 are
controlled, the dissolution rate in alkaline developing solutions will be
changed. Therefore, the control makes it possible to produce a
photosensiti-Ye resin composition having a suitable dissolution rate. In a
preferred range, the hydrogen atom should make up nO to 90% by mole
of each of the R3 and P4 moieties. In view of solubility in. alkaline
developing solutions, the organic group should  have 70 or loss carbon
atoms. Therefore, the moieties represented by R3 and 124 preferably
include at least one hydrocarbon group of I to 16 carbon atoms and
hydrogen atoms as the remainder moieties. [0042]        In formulae {l) and
(2), 1 and a. each represent the number of the carboxyl groups or the
ester groups, which is an integer of 0 to 2, preferably 1 or 2. In formulae
(1) and (2), p and p each represent an integer. of 0 to 4, provided that p +
q > 0. In formulae (1) and (2), n represents the number of the repeating
structural units of the polymer, which is in the range. of 10 to 100,000. if n
is less than 10, the solubility of the polymer in alkaline developing
solutions may be too high so that no contrast may be obtained between
the exposed and unexposed portions, which may make it impossible to
form the desired pattern. if n is more than 100,000, the solubility of the
polymer in. alkaline developing solutions may be too low so that the
exposed portion may be insoluble, which makes it impossible to form the
desired pattern. in view of the solubility of the polymer in alkaline
developing solutions, n is preferably 1,000 or less, more preferably 100 or
less. In view of improvement the elongation, n is preferably 20 Or more.
10043]          The number n in formulae (1) and (2) is easi calculated from
the weight average molecular weight (Mw) which may be measured by gel
permeation chromatography (GPO), light-scattering method, small angle
X-ray scattering technique, or the like. The number n is Mw/M. = Mw/IYO,
wherein M is the molecular weight of the repeating unit, and Mw is the
weight average molecular weight of the polymer. In an. embodiment of the
invention, the number n of the repeating units may refer to a value
calculated using polystyrene-equivalent GPO measurement, which is most
convenient. 



[00441         In order to improve the adhesion to substrates, a siloxane
structure-containing aliphatic group may be used as the Pi and/or the P.2
in formulae (1) and (2), as long as it does not reduce the heat resistance.
Specifically, 1 to 10% by mole of a diamine component such as bis(3-
aminopropyl)tetramethyldisiloxane or
Pis(p-aminophenyl)octamethylpentasiloxane may be copolymerized.
[00451         In formulae (1) and (2), -NH-P5 and -00-R6 each represent a
polymer end group. In the case of formula (I), a monoamino compound
may be used at the end. In the case of formula (2), a moneacid anhydride,
a monocarboxylic acid, a monoacid chloride compound, or a mono-active
ester  compound may be used at the end. R5 and - each represent a
monovalent organic group having 2 to 30 carbon atoms which includes an
unsaturated hydrocarbon group. 35 and 36 each preferably has an
aromatic ring in view- of the heat resistance of the resulting polymer., The
unsaturated hydrocarbon group in the 35 and 34 can react to form a
crosslinked structure during curing by heat so that good mechanical
properties can be provided. Since novolac resin, which corresponds to the
component (a), is relatively brittle, known conventional compositions
containing novolao resin, a guinone diazide compound and a molyimide
precursor or a polvbenzoxazole precursor have the problem of insufficient
mechanical properties after heat curing. Therefore, satisfactory
mechanical properties have not been obtained in permanent film
applications such as protective films for semiconductor devices. In the
positive-type photosensitive resin composition of the invention, the
polymer as the component (b) has the end group as described above.
Therefore, as the crosslinking reaction is allowed to proceed by eat
treatment, the resin composition of the invention can be thermally cured to
have dramatically improved mechanical properties, even though it
contains novolac resin. (0046) Examples of the 35 and P.6 include
oevinvlphenvl,   inyibhenvi, p-vinmiphenyi, o-ethynylphenyl, nm
ethynylohenyi, b-ethynylohenvl, o-propynylphenyi, bm  ropynylbhenyl,
p-bropynylphenyl,
o-(3-hydroxy-3-methyl-ibutynylThhenvl,
m-(3-hydroxy-l-methyl-l-butynyl)phenyi,
P(3-hydroxy-3-methyl-i-butynyl)ohenyl, o-(3-hydroxy-3-
methyl-l-pentvnvi)phenyl, m-(3-hydroxy-3-methvi-lpentvnyl)phenyi,
p-(3-hydroxy-3-methyl-l-pentvnyl)phenyl,
0-(3-hydroxy-3-ethv1-1-pentynyl)phenyl, inm(3-hydroxy-3-
ethyl-l-pentynyl)phenyi, b-(3-hydroxy-3-ethyl-lbenrynyl)phenyi,
o-nitrophenyl, m-nitrophenvi, pnitrobhenyi, o-methylolphenyl,
rmmethylolphenyi, pmethylolphenyl, o-methylbenzmate,
m-methvlbemzoate, and pmethylbenzoate. Examples of the aromatic
ring-free group include 3-vinyloycloMexyl, 4-vinylcyclohexyl, 3-
ethynylcyclohexyl, 4-ethynylcyclohexyl, 3- brobvnylcyclohexyl, and
4-proDvnyloyclohexyl. More preferred are m-vinylphenyi, p-vinylbhenyl,
brethynylmhenyl, p-ethynylphenyi, m-propvnylphenyi, p-propynylphenvl,
mallyiphenyl, ---1,Y1-henvi .m-(3-hvdroxY-3-methyl-lpentynyl)phenyi, and
p-(3-hydroxy-3-metinvpentynyl)phenyi. In view of heat resistance, an
unsaturated triple bond-containing group such as methynylphenyi,
b-ethynylohenyi, m-mropynylphenyl, pPropyhylphenvl,
m-(3-hmProxv-3-methyl-l-pentvnyl)phenyi, or
p-(3-hydroxy-3-methy1-1-pentynyi) uhenyl is more preferred_ The R' and
F.6 may each have two or more unsaturated bonds. [00471        The
polymer end group is preferably introduced. (in an amount of 0.1 to 40%
by mole, particularly preferablyto 



30% by mole, based on the amounn of the diamine component(s). [0048]
The end group introduced into the polymer is easily detected by the
methods described below. For example, the resin having the introduced
end component may be dissolved in an acid solution and decomposed
into resin component units such as an amine component and an acid
anhydride component, and the components may be measured by gas
chromatography (GC) or NMR so that the end group can be easily
detected. Alternatively, the resin having the introduced end component
may he directly measured by pyrolysis gas chromatography (PGC),
infrared spectroscopy) and 13C. NMR spectroscopy so that the end group
can be detected. [0049J         The polymer comprising, as a main
component, the structure represented by formula (1) and/or the structure
represented by formula (2) may be synthesized by the methods described
below. For example, when the polymer is  polyamic acid or polyamic acid
ester, it may be synthesized by a method that includes performing, at low
temperature, the reaction of a tetracarboxylic acid dianhydridea a dl amine
compound, and a monoardno compound used for end capping, a method
that includes producing a diester from a tetracarboxylic acid dianhydride
and an alcohol and then allowing the diester to react with a diamine
compound and a monbamino compound in the presence of a condensing
agent, or a method that includes producing a diester from a tetracarboxylic
acid dianhydride and an alcohol, then converting the remaining
dicarboxvlic acid into an acid chloride, and allowing them to react with a
diamine compound and a monoamino compound. When the polymer is
polyhydroxyamide, it may be synthesized by a method that includes
polycondensing a bisaminophenol compound, a dicarboxylic acid and a
monoamino compound. Specifically, such a method may include allowing
a dehydrating condensation agent such as dicyclohexylcarbodlimide
(DCO) to react with an acid and then adding a bisaminophenol compound
and a monoamino compound thereto or include adding a tertiary amine
such as pyridine to a solution of a bisaminophenol compound and a
monpamino compound and then adding a dicarboxylic acid dichloride
solution droowise to the solution. [0050)         in a preferred mode, after
the materials are polymerized by the method described above, the product
is added to a large amount of water or a mixture of methanol/water or the
like, and the resulting Precipitate is separated: by filtration and dried so
that the polymer comprising., as a main component, the structure
represented by formula (1) and/or the structure represented by formula (2)
can be isolated. The separation process makes it possible to remove the
unreacted monomers and oligomer components such as diners and
trimers, which improves the properties of the thermally cured film. 10051j
The amount of the :polymer comprising, as a main component, the
structure represented by formula (1) and/or the structure represented by
formula (2) is preferably 30 parts by weight or more, more preferably 40
parts by weight or more, based on 100 parts by weight of the novolac
resin (a). The amount in this range allows a further improvement in the
mechanical properties after heat curing. In order to improve the sensitivity,
the amount is preferably 100 parts by weight or less, more preferably 80
parts by weight or less. [00521        The positive-type photosensitive resin
composition, of the invention contains a quinone diazide compound (o).
The  



composition of the invention may contain two or more types of quinone
diazide compounds. Examples of the quinone diazide compound include
polyhydroxv compound derivatives having an ester-bonded quinone
diazide sulfonic acid part, polyamino compound derivatives having a
sulfonamide-bonded quinone diazide sulfonic acid part, and
polyhydroxypolyaminc compound derivatives having an ester-bonded
quinone diazide sulfonic acid part and/or a sulfonamide-bonded guinone
diazie sulfonic acid part. For example, the guinone diazide compound may
he produced by allowing naphthoquinone diazide suifonyl chloride to react
with a polyhydroxy compound in the presence of trietnylamine. Not all the
functional groups of the polyhydroxy compound or the polvamino
compound have to be substituted with guinone diazide. In view of the
contrast between the exposed and unexposed portions, 50% by mole or
more of all the functional groups are preferably substituted with guinone
diazide. The use of the guinone diazide compound makes possible to
produce a positive-type photosensitive resin composition sensitive to
general ultraviolet rays such as i-line (365 nm), h-line (405 nm), and g-line
143e6 nrd rays from mercury _Lamps. 100531        Examples of the
poiyhydroxy compound include, but are not limited to, Bis-Z, BisP-El,
TrisP-HAP, rfrsP-PA, Tr40,P-  SA, TrisOCF-PA,BisP-MZ, BisPaPZ,
BisP-IPZ, BisOCP-IPZ, BisP-CP, BisRS-2P, BisPLF-3P, BisP-OcETP,
methylene tris-FP-CR, BisRS-26X, DML-MB-BC, DML-MBOC,
EMLOCHE, DML-PLFHP, DML-Pc, DML-IFTBP, OML-34X, DML-EP,
DML-POP, dimethylol-Bis0C-P, DE1-PFP, DML-PSBP, DJAL-MTrisPC,
TriML-P, TriML-35XL, TML-BP, TMI-HQ, TML-pp-BPF, TML-EPA,
TMOM-BP, HML-TPPHBA, and HML-TPHAP (trade names, manufactured
by Honshu Chemical Industry Co., Ltd.); BTEL-OC,HIP-PC, DIR-PTBP,
BIR-PCHP, BIP-BIOC-F, 490, BTR-BTPC-F, TEP-B7P-A, 46DM00,
46DMOEP, and TM-LIP-A (trade names, manufactured by Asani Organic
Chemicals Industry Cc., Ltd.); 2,6- dimethoxvmethy1-4-tert-bugylhencl,
2,6-dimethoxvmethyl-pcresol, 2,6-diacetorymethyl-p-cresol, naphthol,
tetranydroxybenzophenone, methyl gallate, bisphenol A, bisphenol E,
methylene bisehenol, and BisP-AP (trade name, manufactured by Honshu
Chemical industry Co., Ltd.). [ocm4]          Examples of the polvamino
compound include, but are not limited to, 1,4-chenylenediamine,
1,3-phenyienediamine, 4,4'-diaminodiphenyl ether,
4,4'-diaminodiphenylmethanc, 4,41-diaminodiphenyisuifone, and
4,4L-diamirodiehencl sulfide. [0055]          Examples of the
polyhydroxp-boiyamcno compound include, but are not limited to,
2,2-hisQ3-amino-4-  hvdroxyphenyl)hexafluorooropane and
3,3'-dihydroxvbenzidine. [0056]         In an embodiment of the invention,
5-nag ithoquinone diazide sulfonyi group and 4-nabhthoquinone diazide
sulfonyl group are both preferably used for the guinone diazide. Some
4-naphthoduinone diazide sulfonyl ester compounds that show absorption
inmercury lamp i-line region are suitable for la-line exposure. Some 5-
naphthoguinone diazide sulfonyl ester compounds that show absorption
up to the mercury lamp a-line region are suitable for g-line exposure.
Inembodiment of the 



invention, 4-naphthoquinone diazide sulfonvi ester compounds or
5-naphthoquinone diazide sulfonyl ester compounds are preferably
selected depending on the exposure wavelength. A naohthoguinone
diazide sulfonyi ester compound having both 4-naphthoquincne diazide
sulfonvi and 5-naphthoquinone r14 ,,a-aaa1rasulfonyl groups in a single
molecule is also available, and a 4-naphthoguinone diazide sulfonyi ester
compound may be used in combination with a 5-naphthoguinone diazide
sulfonvi ester compound. 10057]        The molecular weight of the
quinone'diazide compound is preferably 2,500 or less, more prefeYablv 1
non (-0- less, even more preferably 1,200 or less. The duinone diazide
compound with a molecular weight of 2,500 or less can be  sufficiently
decomposed by heat in heat treatment after pattern forming, so that a
cured film having a high level of heat resistance and adhesion properties
can be obtained. On the other hand, the molecular weight is preferably
300 or more, more preferably 350 or more. [0058]        In an embodiment.
of the invention, the composition preferably contains a naphthoquinone
diaziee compound represented by formula (3). Positive-type
photosensitive resin compositions that contain a novolac resin and. a
polyimide precursor or a polybenzoxazole precursor like the positive-type
photosensitive resin composition of the invention should be heat-treated
so that the bolyimide precursor or the Polybenzoxamole precursor can be
cured through a ring-closing reaction by heating. Particular)y in such.
applications as surface protective films for semiconductor devices and
interlayer dielectric films, cured films are generally treated at a high
temperature of 180 to 290C in a post. process. In order to prevent gas
formation in the post treatment process, therefore, the resin compositions
are often cured by heat treatment at a temperature higher than that in the
post treatment process, namely at a temperature of 300C or higher. When
a certain. pattern. formed using a positive-type photosensitive resin
containing the novolac resin (a) and the polymer (b)  comprising, as a
main component, the structure represented by formula (1) and/or the
structure represented by formula (2) is heattreated at a high. temperature
of 300C or higher, it is generally deformed because the novolac resin has
a low softening point. According to the invention, the naphthoguinone
diazide compound represented by formula (3) may be used, so that perr
deformation can be prevented even when the rem) composition containing
novoiac resin is subjected to heat treatment at 300C or higher. [0059]
[Formula 101 



[0060) in formula (3), R7 tomay be the same or differe each represent
hydrogen or a monovalent organic group to 10 carbon atoms. Examples of
the organic group Inc )- a hydrocarbon group such as alkyl of 1 to 10
carbon atoms and alkenyl and an alkoxy groun of 1 to 10 carbon  atoms.
The alkyl group is preferably an alkyl group of 1 to 4 carbon atoms, such
as methyl, ethyl, butyl, propyl, n-butyl, isobutyl, sec-butyl, or tert-butyl. The
alkoxy group is preferably an alkcxv group of 1 to 4 carbon atoms, such as
methoxy, ethoxy, hydroxyethoxy, propoxy, hydroxypropoxy, isopropoxy,
isobutoxy, nabutoxy, sec-butoxy, or tertebutpxy. The alkenyi group is
preferably an alkenyi group of 2 to A carbon atoms, such as vinyl,
prcpenyl, ally', or butenyl. R" represents a divalent organic group, which is
preferably a hydrocarbon group of 1 to 30 carbon atoms. [00611        In
formula (3), Q represents a 5-naphthoguinone diazide sulfa:la/1 group, a
4-naphthoguinone diazide suifonyl group or hydrogen, provided that. not
all Q moieties are hydrogen. In an embodiment of the invention, the molar
ratio of the naphthoquinone diazide sulfonyi group represented by Q to the
hydrogen atoms represented by (naohthoquinone diazide sulfonyl
group/hydrogen) is preferably 3/5 or more, which leads to good pattern
profile. The molar ratio is preferably 3 or less, more preferably 5/3 or less,
which leads to an improvement in patterning property. As used herein, the
term "naphthoquinone diazide sulfonyl group" refers to the total of
5-naphthoquinone diazide su1fonyl and 4-naphthoquinone diazide sulfonyi
croups. [0062] Thegni one diae2de compound represented  (3) prefer iv
has a molecular weight of 2,500 or more prefe1,600 or lee and prefera,
molecular weight of 800 or more, more preferably 900 or more. 



[0063J The naphthoo8ptnoneide compound represented by formula (3)
may be produced by estenification between the corresponding
polyhydroxy_ compound and naphthoguinone diazide su ironic acid. For
example, the polyhvcroxv .8 compound may be synthesized according to
the method described in JP-7 No. 49-250,ch includes allowing an a-
(hydroxypnenyl)styrene derivative to react with a. poiypnenol compound in
the presence of an acid catalyst. Examples of. polyhydroxy compounds
that are preferably used in an embodiment of the invention include the
compounds shown below. Two cr more of these uel-hvdroxy compounds
may be used in combination, [0064] [Formula    [0065]        For example,
the naphthbguinone diazide compound represented hr formula (3) may be
produced by performing a general esterification reaction of part or all of
the hydroxyl groups of the polyhydroxy compound with 1,2-
naphthoguinonediagide-5-(and/or -4-)sulfonyi chloride in the presence- of
a basic catalyst_ Specifically, given amounts of the polyhydroxy
compound, naphthoquinonediazide-5-(and/or -4-sulfonvi chloride and a
solvent are charged into a flask, and they are subjected to a condensation
reaction, while a basic catalyst is added dropwise thereto. For example,
the solvent may be dioxane, acetone, methyl ethyl ketone,
N-methvlpyrrolidone, or the like. For example, the basic catalyst may be
sodium' hydroxide, sodium hydrogen carbonate, triethyiamine, or the
The reaction temperature is generally from -20C to 60C, preferably from
0C to 40C. The resulting product is generally washed with. water, then
purified and dried. [0066]         In the esterification reaction, a mixture of
products d.tr-ferent in the number and position of the ester groups is
obtained. As used herein, the uesterification degree" (the molar ratio of
the naphthoguinone diazide sulfonyi groups represented by Q to the
hydrogen atoms represented by .Q) is defined as the average value with
respect to the mixture. 



The sterification degree as defined above may be controlled by the mixing
ratio between the raw materials, the polyhydroxy compound and
1,2-naphthoquinonediazide-S(and/or -4-)sulfonyl chloride. Since 1,2-
naphthoquinonediazide-5-(and/or -4-)sulfonyl chlorgde added causes
substantially all esterification reactions, the molar ratio between the raw
materials should be controlled so that a mixture with the desired
esterification degree can be obtained. Specifically, based on I mol of the
polyhydroxy compound, the quinhne diazide compound is preferably 1.5
mol or more and preferably 3 mol or less, more preferably 2.5 mol or less.
[0067]        The amount of the qpinone diazide compound (c) is preferably
1 parts by weight or more, more preferably 3 parts by weight or more,
preferably 50 parts by weight 07 less, more preferably 40 parts by weight
or less, based on 100 parts by weight of the total amount of the novolao
resin (a) and the polymer component (b). [0068]        The positive-type
photosensitive resin composition of the invention contains an
alkoxvmethvl group-containing compound. (d). The alkoxvmethyl groun
can cause a crosslinking reaction in a temperature region of 150C or
higher. Therefore, the compound contained in the  composition can be
added to the ortho-position with respect to the phenolic hydroxyl group of
the novolac resin (a) or the polymer (b) comprisin.g, as a. main,
component, the structure represented by formula (1) or (2) so that a
crosslinked structure can be formed, when the polyimide precursor or the
oolvbenroxazole precursor is cured by heat treatment through a
ring-closing reaction by heating. This process achieves good mechanical
properties. If bne component (d) is absent, the cured film can be too brittle
to be self-supporting, because the novoiac resin is brittle. The component
(d) is preferably a compound having two or more alkoxymethvl groups, in
order to increase the crosslinking density. In order to further increase the
crosslinking density and the mechanical properties, the compound
preferably has four or more alkoxvmethvi groups. In an embodiment of the
invention, the alkoxvmethyl group-containing compound is preferably a
compound having a group represented by formula (4) or a compound
represented by formula (3). These compounds may be used in
combination. [0069]  R)).    R17   
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[U070] 2) In formula (4), R2. and group of 1 to 20 carbon atoms group of 1
to 10 carbon atoms group of to 3 carbon atoms,  R13 each represent an
alkyl , which is preferably an alkyl , more preferably an alkyl in view of the
solubility  with the resin composition. [0071]        In formula (5), RN and
1:615 each represent CH,0R38, wherein Ran alkyl group of 1 to 6 carbon
atoms, which is preferablw an alkyl group of 1 to 3 carbon atoms in view
of compatibility with other components. 1616 represents a hydrogen atom,
a methyl group or an ethyl grout). 6 to R may be the same or different and
each represent a hydrogen atom, a monovalent organic group of 1 to 20
carbon atoms, Cl, Er, I, or F, and j represents an integer of 1 to 4. [0072] 



Examples of the compound having the aroup represented by formula (4)
include, but not limited to, the following compounds: [00731 [Formula 13]
[0074]        Examples of the compound represented by formula (5) include,
but are not limited to, the following compounds: [0075]. [Formula 14]
[00761        In view of mechanical properties, the amount of the
alkozymethyl group-containing compound (d) is preferably 5 parts by
weight or more, more preferably 10 parts by weight or more, based on 100
parts by weight of the total amount of the novolac resin (a) and the
polymer component (b). In view of mechanical properties, the amount of
the alkoxymethvl group-containing compound (d) is preferably 50 parts by
weight or less, more preferably 40 parts by weight or less, even more
preferably 30 parts by weight or less. [0077]        The positive-type
photosensitive resin, composition of the invention contains a solvent (e).
Examples of the solvent include polar aprotic solvents such as
N-methyl-2- pyrrolidone, ymputyrolactone, N,N-dimethvlformamide, N3N-
dimethylacetamide, and dimethvisulfoxide; ethers such as tetrahydrofuran,
dioxane, and propylene glycol monomethyl ether; ketones such as
acetone, methyl ethyl ketone, diisobutyl ketone, and diacetone alcohol;
esters such as ethyl acetate, propylene givcol monomethyl ether acetate,
and ethyl lactate; and aromatic hydrocarbons such as toluene and xylene.
The composition of the invention may contain two or more of these
solvents. The amount of the solvent is preferably 50 parts by weight or
more, more preferably 100 parts by weight or more, preferably 2,000 



parts by weight or less, more preferably 1,500 parts by weight or less,
based on 100 parts by weight of the total amount of the novoiac resin (a)
and the polymer component (b). [0078]        The positive-type
photosensitive resin composition of the invention may contain (5) a silame
compouna The silane compound (f) contained in the composition can
improve the adhesion to the underlying substrate. Examples of the silane
compound (5) include, but are not limited to,
N-phenylaminoethyltrimethoxvsliane, Nphenylabinoethyltriethoxysilane,
Nphenvlaminobbopvltrimethoxysilane, Nphenviaminopropvltriethoxysilane,
Nphenylaminobutyltrimethoxvsilane, Nphenyiabinobutyitriethoxysilane,
vinvitrimethomysiiane, vinyltriethoxvsalane, vinyitrchlorosilane,
vinyltris(Pmethoxyethoxy)silane, 3-methacryloxypropyitrimethoxysiiane,
3-acryloxypropyltrimethoxysilane, p-styryltrimethoxysilane,
3-methaoryloxvpropylmethyldimthoxysilane,
methacryloxypropylmethyldiethoxvsilane, and the following silane
compounds. [0079] [Formalia15]    [0080]        Eased on 100 parts by
weight of the total amount of the novolac resin (a) and the polymer
component (b), the amount of the silane compound (f) is preferably 0.001
parts by weight or more, more preferably 0.005 parts by weight or more,
even more preferably 0,01 parts by weight or more, preferably 30 parts by
weight or less, more preferably 20 parts by weight or less, even more
preferably 15 parts by weight or less. in this range, the silane compound
can be sufficiently effective as an adhesion aid, while the heat resistance
of the positive-type photosensitive resin composition is maintained. [0081]
If necessary, the positive-type photosensitive resin composition of the
invention may also contain a phenolic hydroxyl group-containing
compound. The resulting positive-type photosensitive resin composition
containing the phenolic hydroxyl group-containing compound has
improved sensitivity. Therefore, the resulting compositon is hardly soluble
in alkaline developing solutions before exposure but becomes easily
soluble in alkaline developing solutions upon exposure so that
development can be readily performed without degrading the film.
Examples of particularly preferred phenolic hydroxyl group-containing
compounds include Dis-2), TekP-4HBPA, TfisP-HAP, TrisP-PA,  isRS-23,
and BisRS-3P (trade names, manufactured by Honshu Chemical Industry
Co.,), and BIB-PC, 6IB-PTBP, and             -BIPh_Fade names,
manufactured by Asahi. Organic Chemicals industry Co., Ltd.). 



[0082]        Based on 100 parts by weight of the total amount of the
novolac resi ? ) and. the polymer component hch, the amount of the
phenolic hydroxyl group-containing compound is preferably I part by
weight or more, more preferably parts by weight or more, preferably 50
parts by weight or less, more preferably 40 parts by weight or less. In the
present invention, evenhaving a phenol ic hydroxyl group, guinone diazide
moiety-containing compounds a classified as the quinone diazide
compounds (c). [00831 For the purpose of. improving wettability between
the  composition and a substrat necessary, me compositIon  may also
contain a surfactant, esters such as ethyl lactate and propylene glyco3.
monomethy ether acetate, alcohols such as ethanol, ketones such as
cyclohexanone and methyl isobutyl ketone, or ethers such as
tetrahydrofaran and dio ane. The composition may also contain particles
of an inorganic material such as s licon diocide or titanium dioxide or
polvimdde powders. [00841         Examples of methods for preparing the
positive-type photosensitive resin composition of the invention include
methods that includes adding the components (a) to (e) and other optional
components to a glass flask or a stainless steel vessel and stirring them
with a mechanical stirrer or the like to form a solution, methods of applying
an ultrasonic wave to the components to form a solution, and methods of
stirrind the components in a planetary mixingigefoaming machine to form
a solution. The viscosity of the composition is preferably from 1 to 10,000
mPa-s. The composition may also be filtered through a filter with a pore
size of 0.1 um to 5 um so that foreign substances can be removed. I0085
Next, a description is given of methods for forming a heat-resist antresin
pattern by using the posidtva-type photosensitive resin composition of the
invention. 



[0086]         The photosensitive resin composition is applied to a substrate.
A silicon wafer, ceramics, gallium arsenide, metal, glass, a metal oxide
insulatind film, silicon nitride, ITO, or the like may be used (but not limited
to) for the substrate. The method of application may be spin coating with a
spinner, spray coating, roll coating, slit die coating, or the like. The
composition is generally.  applied so that the coating film can have a
thickness of 0.1 to 150 .Lui after drying, while the thickness depends on
thetnethod of applications the solids content of the composition, the
viscosity of the composition, or the like. [00671        The photosensitive
resin composition coated on the substrate is then dried to form a
photosensitive resin film. The drying is preferably performed at a
temperature in the range of 50C to 150C for 1 minute to several hours
with an oven, a hot plate, infrared rays, or the like. [00881       Actinic rays
are then applied to the photosensitive resin film through a mask having
the desired pattern in an exposure process. Examples of actinic rays used
in the exposure process include ultraviolet rays, visible rays, electron
beams, and X rays. In an embodiment of the invention, i-line (365 nm),
h-line (405 nm), or q-line (436 nr) light from a mercury lamp is preferably
used. [0089j        After the exposure, the exposed portion may be removed
using a developing solution so that a patterned heat-resistant resin film
can be produced from the photosensitive resin film. The developing
solution is preferably an aqueous solution of tetramethviammoniumn an
acueous solution of an compound which shows alkaline  property such as
diethanolamine, diethylaminoethanol, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, eriethylamine,
diethylamine, methylamine, dimethylamine, dimethylaminoethyl acetate,
dimethylaminoethanol, dimethylaminoethyl methacrylate,
cyclonexylamine, ethylenediamine, or hexamethylenediamine. In some
cases, one or few of polar solvents such as Nmethyl-2-pyrrolidone,
N,N-djmethylformamide, N,Ndimethylacetamide, dimethylsulfoxide,
i-butyrolactone, and dimethylacrviamide, alcohols such as methanol,
ethanol, and isoprobanol, esters such as ethyl lactate and propylene
glycol monomethyl ether acetate, and ketones such as cyclopentanone,
cycichexanone, isobutyl ketone, and methyl isoPutyl ketone may be
added singly or in combination to the aqueous solution cr the compound.
The development may be followed by rinsing with water. In the rinsing
process, alcohols such as ethanol and isopropyl alcohol or esters such as
ethyl lactate and propylene glycol monomethyl ether acetate may he
added to water. NO901               1-1.LL," the development, the film is
converted into a heat-resistant resin film by applying a temperature of
200C to 500C. The heat treatment may be performed for 5 minutes to 5
hours, in which the temperature may be selected and gradually raised, or
a certain temperature      ge may be selected, and the temperature may
be continuously raised. For example, heat treatment may be performed at
each. of 130C, 200C and 350C for 30 minutes. An alternative method
includes linearly raising the temperature from room temperature to 320C
over  ours, [0091]        The heat-resistant resin film produced using
positive-Lype ph.otosensitive resin composition of the invention is suitable
for use in application 



passivation films  for semiconductor des, protective films for
semiconductor devices, inrerlayer dielectric LJ_Lmr, for multilayer
interconnections for hig,, density packacing, and insulating layers for
organic electroluminescent devises. KAMPLES [0092] The inventionher
described by the examples below, which are not intended,to limit the
scope of the invention. The photosensitive resin composition obtained in
each example was evaluatedmethods described below, [0093] (1)
Evaluation of Patterning Property Preparation of Photosensitive Resin
Film        a The photosensitive resin comcosition (hereinafter referred to
as "varnish") was applied to a 6-inch silicon wafer so that the coating film
could have a thickness TI of 8.0 !Im after prebaking. The coating was then
orebaked using a hot plate (a coating and developing system Mark-7
manufactured by Tokyo Electron Limited.) at 120'2 for 3 minutes so that a
photosensitive resin film was obtained, 10094] Method for Measuring Film
Thickness        Lambda Ace STM-602 manufactured by Dainippon Screen
Mfg. Co., Ltd. was used. The thickness of the film after the prebaking and
that after the development were measured at a refractive index of' 1.629,
and that of the cured film was measured at a refractive index of 1.773.
[0095] Exposure        A patterned reticle was placed in an exposure
system (i-line stepper DSW-8570i manufactured by {SCA Corporation).
The photosensitive resin film was exposed to i-line light at the intensity of
365 nm for different exposure times. [0096j 



Development        in the developing system Mark-7 manufactured by
Tokyo Electron Limited, an asueous 2.38% tetramethylammoniuh)
hydroxide solution was sprayed on the exposed film at 50  rpm for 10
seconds. The film was then allowed to stand at 0 rpm for 30 seconds,
rinsed with water at 400 rpm and dried bv centrifugation at 3,000 rpm for
10 seconds. [0097] Calculation of Sensitivity         After the exposure and
development, the exposure time Eopl for which a 50 um 111 line and
space pattern was formed (hereinafter referred to as "optimal exposure
time") was determined. Cases where the Eopl was 400 MLVOITI2 or less
were determined to have .good patterning property. More preferred is 200
mJica2 or less. [0098] (2 Evaluation of Storage Stability        After the
varnish was stored under a yellow lamp at 23C for 14 days, a coating film
was prepared from the varnish at the same rotation number as in the
evaluation section (1), and the thickness T2 of the coating film was
measured. Subsequently, the film was subjected to the exposure and the
development, and the optimal exposure time Eop2 was determined. The
value of T1 - 22 was calculated. Cases where the absolute value of TI - T2
was 0.3 4m less were evaluated as good, while cases where it was more
than 0.3 um were evaluated as poor. The value of Eop2 - Eopi was also
calculated. Cases where the absolute value of Eop2 - Eopl was 50
mOicm2 or less were evaluated as good,  while cases where it was more
than 50 mJicr.2 were evaluated as poor. [0099] (3) Evaluation of
Mechanical Properties 



Preparation of Heat-Resistant Resin Film.        The varnish was applied to
a 6-inch silicon wafer so that the coating film could have a thickness of 13
um after prebaking, The coating was then prebaked using a hot plate (a
coating and developing system Mark-7 manufactured by Tokyo Electron
Limited) at 120C for 3 minutes so that a photosensitive resin precursor
film was obtained. The film was then developed by the method described
in the section (1), and the resulting photosensitive resin precursor film was
heat-treated under nitrogen now (at an oxygen concentration of 20 ppm or
less) with Inert Oven INN-21CD manufactured. by Koyo Thermo System
Co., Ltd. in which the film was heated at 150C for 30 minutes, then raised
the temperature to 320C over 1 hour and heated at 320C for 30 minutes
so that a heat-resistant resin film. (cured film) was prepared. [0100]
Preparation of Measurement Sample         The cured film prepared on the
silicon wafer was immersed in 47% hydrofluoric acid at room temperature
for 7 minutes, then washed with water, and carefully separated  from the
silicon wafer. The separated cured film was cut into I cm-wide, about 9
cm-long strips with a single edged knife, and the strips were used as
measurement samples. [0101) Measurement Each measurement sample
was attached to Tensilon 100 manufactured manufactihred by Orientec
Co., Ltd., and the initial sample length was set to 50 mm. The tensile test
was performed on the sample at a tension rate of 50 mm/minute. The
measurement was performed on 12 samples (n = 12), and the averages of
the resulting topS five maxi= stresses, elastic moduii, and elongations
were determined, respectively. 191971         (4) Evaluation of Pattern
Profile Characteristics after Heat. Curing Heat Curing        The film was
developed by the method described in the section (I), and the resulting
photosensitive resin precursor film was heat-treated under nitrogen flow
(at an oxygen concentration of 20 -gum or less) with inert Oven CLH-21C0
manufactured by Koyo Thermo System Co., Ltd. which the film was
placed in the oven at l50C immediately raised the temperature to 320C
over 30 minutes and heat-treated at 320C for 30 minutes so that a
heat-resistant  resin film (cured film) was prepared. 



[01531 Evaluation of Pattern Profile       After the heat curing, the
cross-section of the patterned film was observed using F-SEM
manufactured by Hitachi High-Technologies Corporation. According to the
evaluation criteria, rectangle or almost rectangle cross-sections were
evaluated as acceptable, while almost round cross-sections with no sharp
edge were evaluated as unacceptable. Fig. 1 shows the criteria for the
evaluation of the pattern profile characteristics After the heat curing, in
which A is excellent, B is good and acceptable, and C is unacceptable.
[0104]        Synthesis. Example 1: Synthesis of hydroxyl-grdup containing
acid anhydride (a)        Under dry nitrogen flow, 18.3 g (0.05 mpl) of 2,2-
bis(3-amino-4-hydroxvphenvl)hexafluorobrobane (RAHF) and 34.2 g (0.3
mol) of ally1 glycidyl ether were dissolved in 100 g of
gamma-butvrolactone (GEL), and the mixture was cooled to -15C. A
solution of 22.1 q (0.11 mol) of trimellitic anhydride chloride in 50 a of GEL
was added dropwise to the mixture in such a manner that the temperature
of the reaction liquid did not exceed 0C. After the addition was completed,
the mixture was allowed  to react at 0C for 4 hours. The resulting solution.
was  concentrated using a rotary evaporator. The concentrate was added
to 1 L of toluene so that a hydroxyl group-containing acid anhydride (a)
represented by the formula below was obtained. N105) r7ormula 163
Hydroxyl group-containing acid anhydride (a) 101061        Synthesis
Example 2: Synthesis of hydroxyl group-containing diamine compound (0)
A solution of 18.3 q (0.05 mol) of BARE in 100 TaL of acetone and 17.4 o
(0.3 mol) of propylene oxide was cooled to -15C. A solution of 20.4 o (0.11
mol) of nitrobenzoyi chloride in 100 pall of acetone was added dropwise
thereto. After the addition was completed, the mixture was allowed to
react at -15C for 4 hours and then returned to room temperature. The
precibdtated white solid was separated by tCt-ation and dried under
vacuum at 50C. [0107) 



y o of the solid was added to a 300 m72 stainless steel autoclave and
dispersed in 250 mL of methyl         ol e, ando of 5% palladium-carbon
was added thereto. Hydrogen was introduced thereto from a balloon so
that a reduction reaction was performedroom temperature. After about 2
hours, it was confirmed that the balloon could not deflate any more, and
the reaction was commieted. After the reaction, the pal lao.ium compound
cat -yst was removed by filtration, and the filtrate was concentrated using
a rotary evaporator so that a hydroxyl group-containing diamine
compound (represented by the formula below was obtained. [0108]
[Formula    Hydroxyl group-containing diamine (b) [0109] Pvni-hr.,^-;
c1mpie 3: Synthesis or hycroxyl group- containing dia ne 



A solution of 15.4 g (0.1 mol) of 2-amino-4- rophenol in 50 ml of acetone
and 30 g (0.34 mol)  propylene oxide was cooled to -15C. A solution of 11
(0.055 mei) of isophthaloyl chloride in 60 mL of acetone was
addedthereto. After the addition was completed mixture was allowed to
react for 4 hours. The product was Men returned to room temperature,
and the resulting precipitate was collected by ration. [01101       The
precipitate was dissolved in 200 nil of GEL, and 3 g ci 5% pal
adium-carbon was added thereto and vigorously stirred. A balloon fiwith
hydrogen gas was attached            and the mixture was continuously
stirred at room temperature until the hydrogen gas balloon did not deflate
any more. The mixture was further stirred for 2 hours with the hydrogen
gas balloon remaining attached. After the stirring was completedg the
palladium compound was removed. by',ration, and the solution was
concentrated to half volume using a rotary evaporator. Ethanol was added
to the concentrate, and recrystallization was performed so that crystals of
a hydroxyl group-containing diamine (c) represented byformula below was
obtained. [0111] [Formula 18]   Hydroxyl group-codiamine (c) l2 Synthesis
ExampleSynthesis of hyaroxyl group- contain-2.r diamine (d) A solution of
15.41 mol) of 2-amino-4- 



nit01 in 100 mi of acetone and 17.4 g JO.3 mol) of nr ylene oxide was
cooled to -15C. A solution of 70.4 g (0.11 moll -o 4-nitrobenzoyl chloride in
100 mL ofcrone      gradually added dropwise thereto.er the addition was
completed, the mixture was allowed to react at -15C    r 4 hours. The
product was ,_hen returned to room temperature, and he resulting
precipitate was collected by filtration, The preripitate was then subjected
to the same process asSynthesis Example 2 so that crystals of a hydroxyl
group-containing diamln (hi represented by the formula 1: low was
obtained. [0113 [Formula 19)  N 2 Ia Hydroxyl group-containing diamine
(c1 [0114]         Synthesis Example 5: Synthesis of quinone diazide
compound (e)        Under dry nitrogen flow, 15.31 g (0.05 mol) of
TrisPFITA.P (trade name, manufactured by Honshu Chemical Industry
Co., Ltd.) and 40.28. (0.15 mol) of 5-naphthoquinone diazide sulfonyi
chloride (1410,..C5) were dissolved in 450 2 of 1,4-di.oxane, and the
solution was kept at room temperature. A mixture of 50 g of 1,4-dioxane
and 15.18 g of 



triethyl amine was added dropwise to the solution in such a manned that
the system did not exceed 35C. After the addition, the mixture was stirred
at 30C for 2 hours. The triethylamine salt was separated by filtration, and
the filtrate was added to water. The resulting precipitate was then
collected by filtration. The precipitate was dried using a vacuum drier so
that a quinone diazide compound (e) represented by the formula below
was obtained. [0115] [Formula 20]  Nihone diazide compound (e) [0116]
Synthesis Example 6: Synthesis of quinone diazide compound (f)
Ender dry nitrogen. flow, 21.22 g N.05 mai) of TriePPA (grade name,
manufactured by Honshu Chemical Industry co., Ltd.), 26.86 q (0.10 mol)
of 5-naqhthoquinone diazide suifonvl chloride and 13.43 g (0.05 moU of 4-
naphthoquinone diazide sulfonyl chloride were dissolved in 450 g of
1,4-dioxane, and the solution was kept at room temperature. The solution
was then subjected to the same process as in Synthesis Example 5 with a
mixture of 50 g of 1,4-dioxane and 12.65 g of triethylamine, so that a
quinone diazide compound (53 represented by the formula below was
obtained. [01171 [Formula 011  Quinone diazide compound (f)2 [01181
Synthesis Example 7: Synthesis of quinone diazide compound (g)        To
a 2 L flask were added 07.67 g (0,1 mol) of TekP4HBPA (trade name,
manufactured by Honshu Chemical Industry Co., Ltd.) and 26.87 g (0.1
moll of NAOS. They were dissolved in 450 g of 1,4-dioxane, and the
solution was Kept at room temperature. A mixture of 50 g of 1,4-dioxane
and 10.12 g of trietENiamine was added dropwise to the solution in such a
manner that the system did not exceed.         After the addition, the
mixture was stirred at 40C for 2 hours. The triethylamine salt was
separated by filtration, and the filtrate was added to water. The resulting
precipitate was then collected by filtration. The precipitate was dried using
a vacuum drier so that a quinone diazide compound (s) was obtained.
[0119L 



[Formula 22]  00 [0120]          Synthesis Example 8: Synthesis of quinone
diazide compound (h)        To a 2 T, flask were added 57.67 g (0,1 =1) of
Tekts4HBPA (trade name, manufactured by Honshu Chemical Industry
Co., Ltd.) and 40.30 g (0.15 mcl) of NACS. They were dissolved in 450 g
of 1,4-dioxane, and the solution was kept at room temperature. A mixture
of SO g of 7,4-dioxane and 15.18 p of triethylamine was added dropwise
to the solution in such a manner that the system did not exceed 35C. After
the addition, the mixture was stirred at 40C for 2 hours. The trhefhylamine
salt was separated by filtration, and the filtrate was added to water.. The
resulting precipitate was then collected by filtration. The precipitate was
dried using a vacuum drier so that a quinone diazide compound (h) was
obtained. [0121]  {Formula 231  1.5:7.5 Quinone diazide compound (hp
[0122        Synthesis Example 9: Synthesis of guinone diazide compound
(i)       To a 2 IP flask were added 57.67 g (0.1 mol) of TekP412,BP2,)
(trade name, manufactured by Honshu Chemical Industry Co., Ltd.) and
53.74 g (0.2 mol) of RACE:. They were dissolved in 450 g of 1,4-dioxane,
and the solution was kept at room temperature. A mixture of 50 g of
1,4-dioxane and 20.24.g of triethylamine was added dropwise to the .
solution in such a manner that the system did not exceed 35C. After the
addition, the mixture was stirred at 40C for 2 hours. The triethylamine salt
was separated by filtration, and the filtrate was added to watPr. The
resulting precipitate was then collected by filtration. 



The precipitate was dried using a vacuum drier so thaz a guinone diazide
compound (4) was obtained. [0123]  [Ebrmula 24)    Quinone diazide
compoun [0124]         Synthesis Example 10: Synthesis of cuinon diazide
compound (1)        To a 2 L flask were adder' 57.67 g (0.1 mol) of
TeEP4HEPA (trade name, manufactured by Honshu Chemical Industry
Co., Ltd.) and 67.17 g (0.25 mol) of NACEE They were dissolved. in 450 g
of 1,4-dioxane, and the solution was kept at room temperature. A mixture
of 50 2 of 1,4-dioxahe and 25.30 g of triethylamine was added dropwise to
the solution in such a mariner that the system did not exceed 35C. After
the addition, the mixture was stirred at 40C for 2 hours. The triethyiamine
salt was separated by filtration, and the filtrate was added to water. The
resulting precipitate was then collected. by filtration. The precipitate was
dried using a vacuum drier so that a o-uinone diazide compound (j) was
obtained_ [01251  [Formula 251   



Quinone diazide compound (j) [0126]        Synthesis Example 11:
Synthesis of quinone diazide compound (k)        To - .I flask were added
57.67 g (0.1 mol) of TekP4HBPA (trade name, manufactured by Honshu
Chemical. Industry CP., Ltd.) and 80.60 g (0.3 mol) of HATS. They were
dissolved in 450 g of 1,4-dioxane, and the solution was kept at room
temperature. A mixture of SO a of 1,4-dioxane and 30.36 g of
triethylamine was added dropwise to the solution in such a manner that
the system did not exceed 35C. After the addition, the mixture was stirred
at 40C for 2 hours. The triethylamine salt was separated by filtration, and
the filtrate was added to water. The resulting precipitate was then
collected by filtration. The precipitate was dried using a vacuum drier so
that a quinone diazide compound (k) was obtained. [0727]  [ Formula 26j
Quinone diazide compound (k)  [0128j Synthesis Example 12: Synthesis
of novolac resin        Under dry nitrogen flow, 70.2 q (0.65 mol) of
m-cresol, 37.8 bq (0.35 moll of p-cresol, 75.5 a of an aqueous 37% by
weight formaldehyde solution (0.93 tr,o1 of formaldehyde) , 0.63 g (0.005
mol) of oxalic acid dihydrate, and 264 o of methyl isobutyl ketone were
added to a flask, and the flask was immersed in an oil bath. While the
reaction liquid was refluxed, a bolycondensation reaction was performed
for 4 hours. The temperature of the oil bath was then raised over 3 hours,
and then the pressure in the flask was reduced to 30 to 50 mmHg so that
the volatile components were removed. The dissolved resin was cooled to
room temperature so that a poly= solid (named novolac resin A) was
obtained. Its weight average molecular weight was 3,500 as measured by
GPO. 



[0129] Synthesis Examp e 13: Synthesis of novolac resin FS'        A
polymer solid(named novo-lac resin Pi) was obtained using the process of
Synthesis Example 12, except that 108    (1.00 moll of m-cresol was used
in :lace of 70.2 g (0.65 mo)li of m-cresol and 37.8 g (0.35 mol) of peeonIts
weight average molecular weight was 4,000 as measured by GPO. [0130]
Synthesis Example 14: Synthesis of n volac resin s        A polymer solid
(named novolac resin 0) was obtained using the process of Synthesis
ixampieexcept that 86.4 g (0.80 moll of me-cresol and 21.6 g (0.20 mol) of
peresol were used in place of 70.2 g (0.65 mol) of m-cresol and 37.(0.35
tool) of p-cresol, Its weight average molecular weight was 5,000 as
measured by GPO. [01311 Synthesis Example 15. Synthesis,o ciao resin
0        A polymer. solid (named novolac resinwas obtained using the
process of Synthesis Example 12, except that 54 (0.5 mdl) of m-cresol
and 54 g (0.50 tool) of p-cresol used in place of 70.2 g (0.65 mol) of
m-cresold 37.8 g (0.35 mol) of p-cresol. Its weight average molecular
weight was 3,500 as measured by GPO [0132] 



Synthesis Example 16: Synthesis of polymer A.        Under dry nitrogen
flow, 4.40 g (0,022 mol) of 4,4'- dtaminophenyl.ether (DAE) and 1_24 q
(0.005 moll) of 1,3- his(3-aminopropyl)tetramethyldisiloxane (SiDA) were
dissolved in 50 g of N-methyl-2-pyrrolidone (NNE). To the solution were
added 21,4 g (0.030 mo)) of the hydroxyl group-containing acid anhydride
(a) obtained in Synthesis Example 1 and 14 g of NME, and the mixture
was allowed to react at 20C for 1 hour and then at 40C for 2 hours,
Thereafter, 0.71 g (0,006 mol) of 4-ethvnylaniline as an end capping agent
was then added thereto, and the mixture was further allowed to react at
40C for 1 hour. A soldtion prepared by diluting 7.14 q (0.06 mol) of
N,Ndimethylformamide dimethyl acetal with S g of NMP was then added
dropwise thereto over 10 minutes. After the addition, the mixture was
stirred at 40C for 3 hours. After the reaction was completed, the solution
was added to 2 L of water, and the resulting polymer solid precipitate was
collected by filtration. The polymer solid was dried at 50C for 72 hours
with a vacuum drier so that a dolyimide precursor (named polymer A) was
obtained. [01331 Synthesis Example 17: Synthesis of polymer S Under
dry nitrogen flow, 13.6(0,0225 mol) of the  Example 2 was dissolved in 50
g of NMP, To the solution were added 17.5 g (0,025 mcl) of the hydroxyl
group-containing acid anhydride (a) obtained in Synthesis Example 1 and
30 g of pyridine, and the mixture was allowed to react at 4000 for 2 hours.
Thereafter, 0.58 q (0.005 mol) of 3-ethynylaniline as an end capping agent
was added thereto, and the mixture was further allowed to react at 40C
forhour. TS solution prepared by diluting 7.35 g (0.05 mol) of
N,N-dimethylformamide diethyl acetal with 5 g of NMP was then added
dropwise thereto over 10 minutes. After the addition, the mixture was
stirred at 40C for 2 hours. After the reaction was completed, the solution
was added to 2 L of water, and the resulting polymer solid precipitate was
collected by filtration. The polymer solid was dried at 8000 for 72 hours
using a vacuum drier so that a polyimide precursor (named polymer E)
was obtained. [0134] Synthesis Example 18: Synthesis of polymer C
Under dry nitrogen flow, 15.13 g (0.040 moU of the hydroxyl
group-containing diamine compound (c) obtained in Synthesis Example 3
and 1.24 g (0.005 mol) of SiDA were dissolved in 50 o of NMP. T the
solution were added 15.51 g (0.05 mol) of
3,3',4,4E-giphenylethertetracarboxylic acid anhydride (ODPA) and 21 g of
NMP, and the mixture was allowed to react at 20C for 1 hour and then at
50C for 1  hour. Thereafter. 0.95 g (0.008 mol) of 4-allvianiline as an end
capping agent was added thereto, and the rn'xture was            llowed to
react at 50C for 1 hour. A solution prepared by diluting 13.2 g (0.09 mol)
of N,Ndimethylformamide diethyl. acetal with 15 g of NM8 was them
added dropw1se thereto over 10 minutes. After the addition, themixture
was stirred at 40C for 3 hours. After the reaction. was completed, the
solution was added to 



le resulting polymer solid precipitate was collected by filtration. The
polymer solid was dried at 80C for 72 hours using aum drier so that a
polyimi precursor (nawas obtained. [0135] Synthesis ExampleSynthesis of
Polymer D Under dry n.itrogen flow, 6.08 s (0.025 mo -droxyl
group-contadiamine compound (d) obtained in Synthesis Example 4, 4.51
a (0.0225 mol) of EAE and 0.62 g (0,0025 ma]) of .c1DA were dissolved in
70 g of NMP. To the solution were added 24(0.035 mol) of the hydroxyl
group-containing acid anhydride (a) obtained Example I, 4.41 g (0.010of
3,3',4,4T- bichenyloxylic acid dianhydride (SPDA) and 25 g of NMP at
room temperature, and the mixtuxe was stirred 44 room temperature for 1
hour and tat 40C for 1 hour.  ethynylbenzenedicarboxylic acid anhydride
as an end capping agent was added thereto, and the mixture was further
allowed to react at 40C for 1 hour, A solution prepared by diluting 13.09 g
(0,11 mol) of N,Nedimethylformamide dimethyl acetal with 5of NMP was
then added dropwise thereto over 10 minutes. After the addition, the
mixture was stirred at 40C for 3 hours. After the reaction was completed,
the solution was added to 2 Li of water, and the resulting polymer solid
precipitate was collected by filtration. The polymer solid was dried. at 80C
for 78 hours using a vacuum drier so that a polyimide precursor (named
polymer ID) was obtained. [0136] Synthesis Example 20: Synthesis of
polymer S 



Under dry nitrogen flow, 18.31 g (0.050 mol) of BAP:7 and 19.70 g (0.040
mol) of a dicarboxylic acid derivative produced by the reaction of 1 mei of
diphenylether-4,4idicarboxylic acid. dichloride (DECO) with 2 mol of 1-
hydroxybenzotriazole were dissolved in 200 g of NMP, and the solution
was stirred at 75C for 12 hours. A solution of 3.76 g (0.080 mol) of:
3-allyibenzenedicarboxylic acid anhydride as an end capping agent in 30
g of NMP was then ebbed thereto. The mixture was further stirred at 75C
for 12 hours so that the reaction was completed. After the reaction, the
solution was added to 3 2 of a solution of  water and methanol (3 : 1), and
the resulting polymer solid precipitate was collected by filtration. The
polymer solid was dried at 8000 for 20 hours using a vacuum drier so that
a polybenzoxazole precursor (named polymer F.) was obtained. (0137)
Synthesis Example 21: Synthesis of polymer F        Under dry nitrogen
flow, 4.18 g (0.0205 mol) of DAP and 1.94 g (0.005 mol) of SiDA were
dissolved in 50 g of NMP. To the solution were added 21.1 g (0.030 mol)
of the hydroxy group-containing acid anhydride (a) obtained in Synthesis
Pdample I and 14 p of NM?, and the mixture was allowed to react at 20C
for 1 hour and then at 50C for 4 horrs. A solution prepared by diluting 7.14
g (0.06 mol) of N,N-dimethylformamide dimethyl acetal with 5 a of NMP
was then added dropwise thereto over 10 minutes. After the addition, the
mixture was stirred at 50C for 3 hours. After the reaction was completed,
the solution was added to   L of water, and the resulting polymer solid
precipitate was collected by filtration. The polymer solid was dried at 50C
for 72 hours using a vacuum drier so that a polyimide precursor (named
polymer fl was obtained. (0138] Synthesis Example 22: Synthesis of
polymer G Under dry nitrogen flow, 48.1 c Of DAD and 25.4 o iss sr o2^n
were dissolved in 820 g of NM?, and 105 g of ODPA was  added thareto,
The mixture was stirred for 8 hours, while its temperature was controea to
be in. the range of 1000 to 30C, so that a solution of a poiyimide precursor
(named polymer G.) was obtained. [0139] Synthesis Example 231
Synthesis of polymer H Under dry nitrogen flow, 49.0and 



SiDA were dissolved in 400 g of NMP, andCOP added thereto and stirred.
The mixture was allowed to react at room temperature for 5 hours so that
a solution of a polyimide precursor (named polymer H) was obtained.
[0240] Synthesis Example 24: Synthesis of polymer 1       Under dry
nitrogen flow, 198 g of SiDA was dissolved in 600 g of NMP, and l236 g of
ODPIA and 78.2 g of maleic anhydride were added thereto. The mixture
was stirred for 8 hours, while its temperature was controlled to be in the
range of 10C to 30C, so that a solution of a ide precursor (named
polymerobtained. [0141] Synthesis Example 25: Synthesis of polymer
Under dry nitrogen flow, 13.90 g 0.023 mol) of the hydroxyl
group-containing diarrL e (b) obtainedSynthesis Example 2 was dissolved
in 50 g of JAMI?solution were added 17.5 g (0.025the hydroxyl g up-
containing acid anhydride. (a) obtained in Synthesis Example 1 and 30 g
of pyridine, and the mixture was allowed to react at 40C for 2 hours. A
solution prepared by diluting 7.35 0 (0,05 mol) of N,N-dimethylformamide
diethyl acetal with 5 g of NME was then added dropwise thereto over 10
minutes. After the addition, the mixture was stirred. at 40C for 2 hours.
After the reaction was completed, the solution was added to 2 L, of water,
and the resulting polymer solid precipitate was collected by filtration( The
polymer solid was dried at 80C for 72 hours using a vacuum drier so that
a poiyimide precursor (named polymer ,(1)) was obtained. [0149]
Synthesis Example 26: Synthesis of polymer K        Under dry nitrogen
flow, 15.13 o (0.040 mol) of the hydroxyl group-containing diamine
compound (c) obtained in Synthesis Example 3 and 1.24 g (0.005 mol) of
9iDA were dissolved in 50 g of NMP. To the sodution were added 15.51 g
(0.05 moll of 3,3',4,4'-diphenylethertetracarboxylic acid anhydride (ODPA)
and 21 9 a of NMP, and the mixture was allowed to react at 20C for 1 hour
and then at 50C for 1 hour. A solution prepared by diluting 13.2 g (0,09
mol) of N,N-dimethylformamide diethyl acetal with 15 w a of NMP was - 



then added dropwise thereto over 10 minutes. After the addition, the
mixture was stirred at 40C for 3 hours.  After the reaction was completed,
the solution was added to 2 L of water, and the resulting polymer solid
precipitate was collected by filtration. The polymer solid was dried at 80C
for 72 hours usinp a vacuum drier so that a polyimids precursor !named
polymer irQ was obtained- [0143] Synthesis Example 27: Synthesis of
polymer L       Under dry nitrogen flow, 4.37 g (0.018 mol) of the hydroxyl
group-containing diamine compound (d) obtained in Synthesis Example
4,, 4,51 g (0.0225 mol) of 025 and 0,62 g (0.0025 mol) of SiDA were
dissolved in 70 c of NMP. To the solution were added 24.99 g (0.035 mol)
of the hydroxyl group-containing acid anhydride (a) obtained in Synthesis
Example 1, 4.41 g (0.010 mol) of 3,3',4,4- biphenyitetracarboxylic acid
dianhydride (3502) and 25 g of NMP at room temperature, and the mixture
was stirred at room temperature for 1 hour and then at 40C for 1 hour. A
solution prepared by diluting 13.09 g (0.11 mol) of N,Ndimethylformamide
dimethyl acetal with 5 g of NMP was then added dropwise thereto over 10
minutes. After the addition, the mixture was stirred at 40C for 3 hours.
After the reaction was completed, the solution was added to 2 L of water,
and the resulting polymer solid precMpitate was collected by filtration. The
polymer solid was dried at .80C for 72 hours using a vacuum drier so that
a polylmide  precursor (named polymer L) was obtained. [01441 Synthesis
Example 28: Synthesis of polymer M        Under dry nitrogen flow, 18.31 g
(0.050 mol) of BAHF and 19.70 a (0.940 mol) of a dicarboxylic acid
derivative produced by the reaction of I mol of diphenylether-4,4'-
dicarboxylic acid dichloride. (DEDC) with 2 mei of la hydroxyhenzotriazole
were dissolved in 200 g of NMP, and the solution was stirred at 75C for 12
hours so that the reaction was completed. After the reaction was
completed, the solution was added to 3 L of a solution of water and
methanol (3 : 1), and the resulting polymer solid precipitate was collected
by filtration. The polymer solid was dried at 8000 for 20 hours using a
vacuum drier so that a polybenfoxazole precursor (named polymer M) was
obtained. [01451 Synthesis Example 29: Synthesis of polymer N
Under dry nitrogen flow, 4.40 a (0.022 mai) of DAE and Aa24 g (0.005
moll oh SiDA were dissolved in 50 g of NMP. To the solution were added
21.4 g (0.030 moil) of the hydroxv group-containing acid anhydride (a)
obtained in Synthesis Example 1 and 14 g of NMP, and the mixture was
all owed to react at 20C for 1 hour and then at 40C for 2 hours.
Thereafter, 0.71 a .(0.006 mol) of 4-ethynylaniline as an end capping
agent was added thereto, and the mixture  was further. allowed to react at
4000 for 1 hour. solution prepared by diluting 7.1A q (0.06 moll of
N,Ndimethylformamide dimethyl acetal with 5 g of NMP was then added
dropwise thereto over 10 minutes. After the addition, the mixture was
stirred at 40C for 3 hours. After the reaction was completed, the solution
was added to 2 I, of water, and the resulting polymer solid precipitate was
collected by filtration. The polymer solid was dried. at 5000 for 72 hours
using a vacuum drier so that a polyimide precursor (named polymer. N)
was obtained. 



[0146] Example        A varnish of a photosensitive resin composition was
obtained by dissolving 7 g of novolac resin A, 3 g of solid polymer A, 2.2 g
of a quinone diazide compound (MG-300 (trade name) manufactured by
Toyo Gosei Co., Ltd,), 1.5 g of NIKALAC MX-290 (trade name,
manufactured by Sanwa Chemical Co., Ltd.), and 0.3 g of
vinyltrimethoxysilane in 30 g of GEL. The pattsrning property, storage
stability and mechanical properties were evaluated as described above
using the resulting varnish. [0247] Example 2        A varnish of a
photosensitive resin. composition was obtained by dissolving 6 g of
novolac resin 5, 4 g of solid  polymer E, 2 g of quinone diazide compound.
(f), 7.5 o of NGKALAC MX-270 (trade name, manufactured by Sanwa
Chemical Co,, Ltd.), and 0.3 g of N- phenvlaminopropyitrimethoxysilane in
30 g of GEL. The patterning property, storage stability and mechanical
properties were evaluated as described above using the resulting varnish.
[0148] Example 3       A varnish of a photosensitive resin composition was
obtained by dissolving 6 g of novolao resin C, 4 g of solid polymer C, 1.5 g
of guinone diazide compound be, 2.0 g of HMOM-T2HP.2 (trade name,
manufactured by Honshu Chemical Industry Co., Ltd.), and 0.3 g of
macetylardnophenyltrimethoxysilane in 25 o of- GEL. and 5 g of ethyl
lactate (EL). The patterning property, storage stability and mechanical
properties were evaluated as described above using the resulting varnish,
[0149] Example 4        A varnish of a photosensitive resin composition was
obtained by dissolving 6,5 g of novolac resin 8, 3.5 p of solid polymer 0, 2
g of MG-300 (a quinone diazide compound), 1.0 g of HMOM-TP2A (trade
name, manufactured by Honshu Chemical Industry Co., Ltd.), and 0.2 g of
N-  phenvlaminopropyitrimethoxvsilane in 30 g of GEL. The patterning
property, storage stability and mechanical properties were evaluated as
described above using the resulting varnish. 



[01501 Example 5        A varnish of a photosensitive resin composition
was obtained by dissolving 8 p of novolac resin A, 2 g of solid polymer E,
2 g of duinone diazide compound (e), 1.0 q of NIKALAC MX-270, 1.5 g of
TrisP-PR (trade name, manufactured 'by Honshu Chemical Industry Co.,
Ltd.), and 0.2or vinyitriethoxysilane in 30 g of NMP. The patterning
property, storage stability and mechanical properties were evaluated as
described above using the resulting varnish. [01571 Example 6       A
varnish was obtained using the process of Example 1, except that 4 c of
novolac resin R and 6 g of solid polymer A were used instead. The
patterning property, storage stability and mechanical properties were
evaluated as described above. (0252] Example 7       A varnish was
obtained using the process of Example I, except that 7 g of novolac resin
ID obtained in Synthesis  Example 15 was used in place of 7 (71, of
novolac resin A. The patterning property, storage stability and mechanical
properties were evaluated as described above. [01595] Example 8       A
varnish was obtained using the process of Example 2, except that 2.5 q of
NIKALAC MX-290 was used in place of 2.5 g of NIKALAC MX-270. The
patterning property, storage stability and mechanical properties were
evaluated as described above. [0154] Example 9       A varnish was
obtained using the process of Example 1, except that 7 g of novolac resin
B was used in place of 7 g of novolac resin A. The patterning property,
storage stability and mechanical properties were evaluated as described
above. 



[01549] Example 10       A varnish was obtained using the process of
Example except that 7 g of novolac resin C was used in place of 7 g of
novoiac resin A. The patterning property, storage stability and mechanical
properties were evaluated as described above. [0156]  Example 11       A
varnish was obtained using the process f Example 1, except that 5 g of
novolac resin A and 5 g of solid polymer A were used instead. The
patterning property, storage stability and mechanical properties were
evaluated as described above. [0157] Example 12       A varnish was
obtained using the process of Example 1, except that 5.6 g of novciao
resin A and 4.4 g of solid polymer A were used instead. The patterning
property, storage stability and mechanical properties were evaluated as
described above. [0158 Example 13       A varnish was obtained using the
process of Example 1, except that 7.4 g of novolac resin A and 2.6 g of
solid polymer A were used instead. The patterning property, storage
stability and mechanical properties were evaluated as described above.
[0159] Example 14       A varnish was obtained using the process of
Example 3, except that 0.5 g of HMOM-TPHAP was used instead. The
patterning property, storage stability and mechanical  



properties wrarr-. evaluated as described above. [01601 Exampi
obtained using the process of Example except that 1.0 g of
HMOM-TPHAP was used instead, Th patterning property, storage stability
and mechanical propert ccwere evaluatedabove.iated as deabove. [0161.]
Example 16      A varnish was obtained usin.Q- the process of Example
except that 3.0 g of HMOM-TPHAP was used instead. The
property, storage stabil ity and mechanical propertiested as described
above. 101621 A varnish was obtainedprocess of Example 3, except that
4.0 g of HMON-TPHAP was used instead. The patterning property,
storage sta.bility and mechanical properties were evaluated as described
above. [0167n Example 18         varnish was obtained using the process
of Example 3, exce5.0 d of HMOM-TPHAT: was used instead. The
ing property, storage stability and mechanical properties were evaluated,
as described above.  [01651] Comparative Example 1 



A varnish was obtained using the process of Example 1, except. that 3 g
of solid polymer F was used in place of 3 g of solid polymer A. The
patterning property, storage stability and mechanical properties were
evaluated as described above. F01651 Comparative Example 2       A
varnish was obtained using the process of Example C.) f except that 22.3
g of the polymer C solution was used in place of 4 g of solid polymer B
and that 15 g of GEL was used instead. The patterning property, storage
stability and mechanical properties were evaluated as described above.
[0166] Comparative Example 3       A varnish was obtained using the
process of Example 3, except that 20 g of the polymer H solution was
used in place of 4 g of solid polymer C and that 10 g of GEL was used
instead. The patterning property, storage stability and mechanical
properties were evaluated as described above. [0157] Comparative
Example 4       A varnish was obtained using the process of Example 4,
except that 8.7 g of the polymer I solution was used in  place of 3.5 g of
solid polymer 0 and that 25 q of GEL was used instead. The patterning
property, storage stability and mechanical properties were evaluated as
described above. [0168] Comparative Example 5      A varnish was
obtained using the process of Example 2, except that NIKALAC MX-270
was not used. The patterning property, storage stability and mechanical
properties were evaluated as described above. [0169J Comparative
Example 6       A varnish was obtained using the process of Example 3,
except that 4 p of solid polymer F was used in place of 4 g of solid
polymer C and that HMOM-TPHAP was not used. The patterning
property, storage stability and mechanical properties were evaluated as
described above. [C770) 



Comparative Example 7       A varnish was obtained using the process of
Example 2, except that 22.3 a of the polymer G solution was used in place
of 4 g of solid polymer B, 2,6-dimethyloi-p-cresoi was used in place of
NIKALAC MX-270, and 15 g of GEL was used instead. The patterning
property, storage stability and mechanical properties were evaluated as
described above. [0,17]  Comparative Example 8         varnish was
obtained using the process of Example except that 90 g of the polymer H
solution was used in place of 4 g of solid polymer C, 2is(4-
hydroxv-3,5-dihydroxvmethylphenyl)p opaned in place of 2.0 g of
HMON-TPHAP, and 10 g of GEL was used instead. The patterning
property, storage stability arcal properties were evaluated as described
above. [0].79] Comparative ExamplP. 9       A varnish was obtained using
the process of Example 2 excent thath2s(4-hydroxy- dihyenvl)propane
was used in place of 2 NIKALAC MX-270, The patterning property,
storage stability and mechanical properties were evaluated as described
above, [0173]         The photosensitizer, the phenolic hydroxyl group
containing compound and mer vl group-containing compound used in
each of the examples and the comparative examples are shown below. 



[0174j [Formula 27]  H3COH20\0H200H3 H0-10-o-DH
H300H20\0H200H3 - H300F120 oHCH20CH3 HMOM-TPHAP  H300H20
0H? OH3 QH,00H3 1-10-c?TOH H3C0K2C' CH2OCH3
H3C0H2C--41-131-i2001-13 HMOM-TPPA  



The compositions of Examples I to 18 and Comparative Examples I to 9
and the results of the evaluation are shown in Tables 1 to 3. [0176] Table I
I         CC < CF 
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Example 2200 04) 145 Example 2leo  1483.5 Example 3220 10, 14325
Example 4 700 0.171111 13820 Example & 260 0.2  



13:, Example 6350 0.3 50 13913.2 Example.71510 p. 14,: .440 . Example
81180 0 0 148 3.411 Example 91160 Ca 



01 140 Example 10i180 0 0F 14232 3 1 Example300 0.1 30 140O 1
iExampleir?230 010 1433.:43 3 1Example13180F 00 149F4.510 
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4.0 1 Comparative 1 300 1ExampleI! 10 Too brittle to measure
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340 1Example71 0.7 200 Too brittle EC measure 1 Comparative 1 300
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700 Co710 141110  



[0179] Example 19       Weighed were 6 a of novolac resin A, 4 g of
polymer A, 2of quinone diazide compound (g), 2.5 g of NIKALAC MX-
270, and 0.3 g of vinyitrimethoxysilane. They were dissolved in 30 g of
GBL so that a varnish of a  photosensitive resin composition walc'.
obtained. The patterning property, storage stability, mechanical properties,
and the pattern profile after the heat curing were then evaluated as
described above using the resulting varnish. [01801 Example 20
Weighed were 6 g of =Nola resin A, 4 o of polymer A, 2 g of quinone
diazide compound (k), 2.5 g of NIKALAC MX-370, and 0.3 g of
vinv]trimethoxysliane. They were dissolved in 30 g of GEL so that a
varnish of a photosensitive resin composition was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [0181] Example 21       Weighed were 6 g of novolac resin A, 4 g of
polymer 1\4, 2 g of quinone diazide cormound (i), 2.5 g of NIKALAC
MX-270, and 0.3 g of vinyltrimethoxysilane. They were dissolved in 30 g of
GEL so that a varnish of a photosensitive resin composition was obtained.
The patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above.  [01 82] Example 22       Weighed  were 6 g of novolac resin C, 4 g
of polymer 2 g of quinone diaz de compound (0.5 g of HMOM-TPHA and
0.3 g of vinyatrimethoxysilane. They were dissolved in 30 g or GEL so that
a varnish of a photosensitive resin composition was obtained. The
patterninq property, storage stability, mechanical properties, and the
pattern profile athe heat dg were then evaluated as described 



above. [0183] Example 23      Weighed were 4 q of novolao resin A, 6 g of
polymer N 2 g of quinone diazide compound (i), 25 g of NIKALAC MX 270,
and 0.3 g of vinyltrimethoxysilane. They were dissolved in 30 gGEL so
that a \,arnish. of a photosensitive resin composiiion was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [0184j ample 24 Weighed were 7 gnovolac resin A, 3 p of polymer
N, g of g inone diazide compound1.0 q of NIKALAC MX- 270, and 0.3 a of
vinyltElmethoxysiane. They were  dissolved in 30 g of GEL so that a
varnish of a photosensitive resin composition was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [0185] Example OR        A varnish was obtained using the process
of Example 19, except that 2 a of duinone diazide compound (n) was used
in .place of 2 g of guinone diazde compound (90. The patterning property,
storage stability, mechanical properties, and the pattern profile after the
heat curing were evaluated as described above. [0186] Example 26 



A varnish was obtained using the process of Example 19, except that 2 o
of duinone diazide compound (I) was used in place of 2 g of duinone
diazide compound (g). The patterning property. storage stability,
mechanical properties, and the pattern profile after the heat curing were
evaluated as described above. [3167]. Example 27         A varnish was
obtained using the process of Example 19, except that 2 g of duinone
diazide compound (i! was  used in place of 2 g of guinone diazide
compound (g). The patterning property, storage stability, mechanical
properties, and the pattern profile after the heat curing were evaluated as
described above. [01881 Example 28        A varnish was obtained using
the process of Example 19, except that 2 g of guinone diazide compound
(k) was used in place of 2 g of auinone diazide compound (g). The
patterning property, storage stability, mechanical properties, and the
pattern Profile after the heat curing were evaluated as described above.
[01891 Comparative Example 10       Weighed were 6 p of novolac resin
B, 4 g of polymer 3, 2 g of guinone diazide compound (h), 2.5 g of
N5KALAC MX-- 270, and 0.5 g of vinvitrimethoxysilane. They were
dissolved in a mixture of 25 g of GBL and 5 g of EL so that a varnish of a
photosensitive resin composition was obtained. The patterning property,
storage stability, mechanical properties, and the pattern profile after the
heat curing were then evaluated as described above. [0190] Comparative
Example 11 Weighed were 6 g of novolac resin C, 4 c of polymer K,  2 g
of quinone diazide compound MC, 2.5 g of NIKALAC MX-270, and 0.3 g
of M-phenylaminopropylmethoxysilane. They were dissolved in 30 g of
GEL so that a varnish of a photosensitive resin composition was obtained.
The patterning property, storage stability, mechanical properties, and the
pattern profile after the heat caring were then evaluated as described
above. 



[D1911 Comparative Example 12       Weighed were 6 g of novolac resin
A, 4 g of polymer Lo z g of quinone diazide compound (j), 2.5 g of
NIKALAC MX-270, and 0.3 g of vinyltrimethoxysilane. They were
dissolved in 30 g of NM P so that a varnish of a photosensitive resin
composition was obtained. The patterning property, storage stability,
mechanical properties, and the pattern profile after the heat caring were
then evaluated as described above. [01921 Comparative Example 13
Weighed were 6 g of novolao resin C, 4 g of polymer M, 1.5 g of quinone
diazide compound (1), 1.5. g of NIKA.LAC MX-290, and 0.3 g of
m-acetylaminophenyitrimethoxysilane.  They were dissolved in 30 g of
GEL so that a varnish of a photosensitive resin composition was obtained.
patterning property, storage stability, mechanical  properties, and the
pattern profile after the heat curing were then evaluated as described
above. [01931 Comparative Example ma        Weighed were 7 g of
novolac resin A., 2 g of quinone diazide compound. (g), 2.5 g of NIKALAC
MX-270, and 0.3 g of vinyltrimethoxysilane. They were dissolved in 30 g of
GEL so that a varnish of a photosensitive resin composition was obtained.
The patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were evaluated as described above
using the resulting varnish. [0194] Comparative Example        Weighed
were 6 g of novolac resin B, 2 g of quinone diazide compound (h), 2.5 g of
NIKALAC MX-270, and 0.3 g. of vinyltrimethoxysilane. They were
dissolved in a mixture of 25 g of GEL and 5 got: EL so that a varnish of a
photosensitive resin composition was obtained_ The patterning property,
storage stability, mechanical properties, and the pattern profile after the
heat curing were then evaluated as described above. [01951 



Comparative Example 16 Weighed were 10 c. of polymer K, 2 g of quinote
diazide compound (ii, 2.5 g of NIKALAC MX-270, and 0.3 a. of
N-hhenylaminopropyimethoxysilane. They were dissolved in 30 g of GEL
so that a varnish of a photosensitive resin composition was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [01961 Comparative Example 17        Weighed were 10 g of
polymer L, 2 g of guinone diazide compound (j), 2.5 g of NIKALAC
M1-270, and 0.3 g of vinyltrimethoxysilane. They were dissolved in 30 g of
NMP so that a varnish of a chotosensitive resin composition was obtained.
The patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. F0197; Comparative Example 18 Weighed were 6 g of novolao
resin C, 4polymer K, 2 q of guinone diazide compound (e), 2.5 g of
NIKALAC MX 270, and 0.3 g of N-phenylaminocropylmethoxysilane_
They were dissolved in 30 a of GPI, so that a varnish of a photosensitive
resin comcosition was obtained. The patterning property, storage stability,
mechanical properties, and the pattern profile after the heat curing  were
then evaluated as described above. [0198] Comparative Example 19
Weighed were 6 g of novolac resin C, 4 g of polymer K, 2 g of quinone
diazide compound Ua.), 2.5 g of NIKALAC MX 270, and 0.3 q of
N-phenylaminopropylmethcxysilane. They were dissolved in 30 g of GEL
so that a varnish of a photosensitive resin composition was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [0199] 



Comparative Example 20        Neighed were 6 g of noPolac resin A, 22.3
g of the polymer G solution, 2 Q of quinone diazide compound (j), 2.5 g of
NIKALAC MX-270, and 6. g of vinyitrimethoxysilane. They were dissolved
in 30 g of NM7 so that a varnish of a photosensitive resin composition was
obtained. The patterning property, storage stability, mechanical properties,
and the pattern profile after the heat curing were then evaluated as
described above. [0200) Comparative Example 21        Weighed were 6 g
of novoiac resin A, 20 - of the polymer H solution, 2 g of oveinone diavite
compound (f),  and 2,0 g of 2,2-bis(4-hydroxy-3,5-
dihydroxymethylphenyi)propane. They were dissolved in 30 g of NMP so
that a varnish of a photosensitive composition was obtained. The
patterning property, storage stability, mechanical Properties, and the
pattern profile after, the heat curing were then evaluated as described
above. [0201] Comparative Example 92        Weighed were 6.5 Q of
novolac resin A, 8.7 c of the polymer I solution, 2 g of duinone diazide
compound (j), 2.5 g of NIKLLAC MX-270, and 0.3 g of
vinvltrimethoxysilane. They were dissolved in 30 g of NMP so that a
varnish of a photosensitive resin composition was obtained. The
patterning property, storage stability, mechanical properties, and the
pattern profile after the heat curing were then evaluated as described
above. [02021        The compositions of Examples 19 to 28 and
Comparative Examples 10 to 99 are shown in Tables 4 and 5, and the
results of the evaluation are shown in Table 6. [0203] Table 4 
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INDUSTRIAL, APPLICABILITY  [02061 According to the invention, there
is provided a  positive-type photosensitive resin composition having good
mechanical properties and high storage stability. Peat-resistant resin films
produced using the positive-type photosensitive resin composition of the
invention are suitable for use in applications such as passivation films for
semiconductor devices, protective films for semiconductor devices,
interlaver dielectric films for multilayer interconnections for high density
packaging, and insulating layers for organic electrosiuminescent devises.
CLAIMS 



I. A positive-type photosensitive resin composition, compridind: (a) a
novo:lac resin;         (h) a polymer comprising, as a main component, a
structure represented by formula (1) below and/or a structure represented
by formula (2) below: [Formula 11 Pitt)(OH)g III
R5-NH-CO-R.1-^r'-NH-R2-NH-F-CO-R1-CO-NH-R5 n (000R3),
(COOR4)1(000R3), (OH)q(OH) \ ',in(PH)ci 1; , r
R6-00,-NH-R2-N-11-iCO-R1-CO-NH-R2-NH-t-C, L 11 ,Iin 



(CO017,4),(COOR3)m(COOR4)1 6  (wherein. formulae (I) and (2), P. and
Pd may be the same or different and each represent an organic group
having at least two carbon atoms and a valence of 2 to S. 1:85 and R4
may be the same or different and each represent hydrogen or a
monovalent organic group of 1 to 20 carbon atoms, -NH-5t in formula (1)
and -CO-R6 in formula (2) each represent a polymer end groun, 55 and
P.E" each represent a monovalent organic group having 2 to 30 carbon
atoms which includes an unsaturated. hydrocarbon group, n is in the
range of 10 to  100,000, 1 and m each represent an integer of 0 to 2, and
p and q each represent an integer of 0 to 4, provided that p + q > 0; (c) a
quinone diazide compound; (d) an alkoxymethyl group-containing
compound; and (e) a solvent, wherein the alkoxymethyl group-containing
compound (d) comprises:        a compound having a group represented by
formula (4): [Formula 3]     (wherein formulae (4), R12 and RI each
represent an alkyl group of 1 to 20 carbon atoms); and/or a compound
represented by formula (5): [Formula 4] 



R14  (wherein formula (5),and RI5 each represent CH2OR38 (wherein
R38 represents an alkyl group of I to 6 carbon 16 - atoms), x represents a
hydrogen atom, a methyl group or an ethyl group, R17 to R37 may be the
same or different and each represent a hydrogen atom, a monovalent
organic group of 1 to 20 carbon atoms,Br, 1, or F, and j represents an
integer of I to 4).        2. The positive-type photosensitive resin
composition of claim I, wherein the quinone diazide  compound (c)
comprises a compound represented by formula (3): [Formula 2]  (wherein
formula (3), R7 to RI may be the same or different and each represent
hydrogen or a monovalent organic group of 1 to 10 carbon atoms, R11
represents a divalent organic group, Q represents a 5-naphthoguinone
diazide sulfonyl  group, a 4-napenthoguinone diazide suflonyl group, or
hydrogen, provided that not all Q moieties are hydrogen, and a, b, c, and
d each represent an integer of 0 to 4). 3. The positive-type photosensitive
resin composition of claim 2, wherein the molar ratio of. the
nabhthoquinone diazide sudfonvl croup reetesented by Q to the hydrogen
represented by Q in the compound represented by formula (3)
(nabhtftocuinone diazide snifonyi group/hydrogen) is from 345. to 3. The
positive-type photosensitive resin 



composition of any one of claims 1 to 3, wherein it comprises 30 to 100
parts by weight of the po'lvmer (b) comprising, as a main component, the
structure represented by formula (1) and/or the structure represented by
formula (2) based on 100 parts by weight the novolao resin. (a), and it
comprises 1 to 50by weight of the quinone dtazide compound (c) and 5 to
SO paTts by weight of the alkoxvmethyl group-containing compound (d)
based on 100 parts by weight of the total amount of the novolac resin (a)
and the polymer (b) comerising, as a main component, the structure
represented by formula (1) and/or the structure represented by formula
(2).  5.The positive-type photosensitive resin composition of any one of
claims 1 to 4, wherein the  novolac resin (a) comprises a cresol novolac
resin having a molar ratio of m-cresol residues to p-cresol residues (m/p)
of at least 1.8. 6.Thepositive-typephotosensitiveresin composition of any
one of claims 1 to 5, wherein the alkoxymethyl group-containing
compound (d) has four or more alkoxymethyl groups. 




