
DESCRIPTION RESIN COMPOSITION AND DISPLAY DEVICE FORMED USING SAME FIELD OF
THE INVENTION       The present invention relates to resin compositions. Particularly, it relates to
resin compositions suited for applications such as surface protective films and interlayer dielectric films
of semiconductor elements, dielectric layers of organic electroluminescent (hereinafter referred to as
EL) elements, planarization films of thin film transistor (hereinafter referred to as TFT) substrates for
the driving of display devices using organic EL elements, wire-protecting dielectric films of circuit
boards, on-chip microlens of solid imaging elements, planarization films for displays and solid aging
elements, and solder resists for circuit boards. BACKGROUND ART       Cured films produced by
curing compositions containing polyimide or polybenzoxazole have been usedwidely for dielectric
films, protective films, planarization films, and the like of semiconductor elements or display devices.
Particularly in display devices, it is required to reduce the transmittance of a cured film in order to
increase contrast in applications such as, for example, a dielectric layer of an organic EL display and a
black matrix of a liquid crystal display. In order to  prevent malfunction caused by penetration of light
into a TFT for driving of a display device, a leak electric current, and the like, it is required to reduce
the transmittance of a dielectric layer of an organic EL device or a planarization film to be provided on
a TFT substrate of an organic EL display. Examples of a technology of reducing the transmittance of a
visible region greater than a wavelength of 400 nm in a cured film include a method of adding a
colorant, such as carbon black, an organic or inorganic pigment, and a dyestuff, to a resin composition
like that seen in a black matrix material for liquid crystal displays, an RGB paste material, and the like.
Since resin compositions containing such colorants have absorption in a exposure wavelength region
of 400 to 450 nm, it is difficult to use them as positive type photosensitive resin compositions which are
sensitized by making light reach to a film bottom and therefore the use as a negative type
photosensitive resin composition such that a film thereof is photocured from its surface is common.
Examples of a technology of reducing the transmittance of a cured film of a positive type pho osensi ve
resin composition include a positive type radiative resin composition comprising an alkali-soluble resin,
a quinone diazide compound, and a coloring composition of a leuco dye, a developing agent, and so
on (see, for example, patent document 1), a photosensitive resin in which a heat-sensitive material
that will become black  upon heating has been added beforehand (see, for example, patent document
2 ) , and a positive type photosensitive resin composition comprising an alkali-soluble resin, a quinone
diazide compound, a thermally coloring compound that colors upon heating and exhibits an
absorbance maximum at 350 nm or more and 700 nm or less, and a compound that has no
absorbance maximum at 350 nm or more and less than 500 nm and has an absorbance maximum at
500 nm o- more and 750 nm or less (see, for example, patent document 3). These are technologies of
reducing the transmittance of a cured film while keeping the transmittance in the exposure wavelength
region of the resin film:before curing high by using a coloring compound that colors due to energy,
such as heat. Therefore, these can impart both positive photosensitivity and negative photosensitivity
to resin compositions with high versatility. 



Prior art documents Patent Documents [Patent Document 1] JP 2008-122501 A [Patent Document 2]
JP 10-170715 A        [Patent Document 3] US Patent Application Publication No. 2004/197703
specification SUMMARY OF THE INVENTION [Problems to be solved by invention]  Coloring
compounds are compounds that will have int a olecular structural change themselves due to heat to
develop absorption in a specified wavelength region. Recently, not only coloring compounds but also
resin compositions capable of developing absorption in an exposure wavelength region by other
means have been demanded in order to improve versatility. Then, an object of the present invention is
to provide a resin composition that can reduce the transmittance in the visible region of a cured film by
the use of a combination of specific compounds while maintaining the transmittance of the resin film
before curing. MEANS TO SOLVE THE PROBLEMS       That is, the present invention provides a
resin composition comprising (a) a polyimide, a polybenzoxazole, a polyimide precursor, or a
polybenzoxazole precursor, (b) 1,5-dihydroxynaphthalene, 1,6-dihydroxynaphthalene, 



I, 7-dihydroxynaphthalene, or 2,3-dihydroxynaphthalene,and(c)   thermal cross-linking agent having a
structure represented by the following formula (1) or a thermal cross-linking agent having a group
represented by the following formula (2): [kagaku 1]       in formula (1), R represents a linking group
having 2 to 4 valencies, R- represents a monovalent organic group having 1 to 20 carbon atoms, Cl,
Br, I, or F, R2 and R3 each represent  CH2OR5 (R5 is a hydrogen atom or a monovalent hydrocarbon
group having 1 to 6 carbon atoms), R4 represents a hydrogen atom, a methyl group or an ethyl group,
s represents an integer of 0 to 2 and u represents an integer of 2 to 4; -N(CH2OR6)t(H)v (2)
wherein in formula (2), R6 represents a hydrogen atom or a monovalent hydrocarbon group having 1
to 6 carbon atoms, t is 1 or 2 and v is 0 or 1, provided that t + v is 1 or 2. EFFECT OF THE
INVENTION       According to the present invention, it is possible to obtain a resin composition that can
reduce the transmittance in the visible region of a cured film while maintaining the transmittance of the
resin film before curing. BRIEF DESCRIPTION OF THE DRAWING        Fig. 1 is a sectional view of a
TFT substrate in which a planarization film and a dielectric layer have been formed.        Fig. 2 is a
sectional view of a TFT substrate in which a dielectric layer has been formed. 



Fig. 3 is a transmission spectra of the resin composition of Example 2 before and after curing.        Fig.
4 is a transmission spectra of the resin composition of Comparative Example 3 before and after cur _g.
MODE FOR CARRYING OUT THE INVENTION The resin composition of the present invention
comprises  (a) a polyimide, a polybenzoxazole, a polyimide precursor, or a polybenzoxazole precursor,
(b) 1, 5-dihydroxynaphthalene, 1,6-dihydroxynaphthalene, 1, 7-dihydroxynaphthalene, or
2,3-dihydroxynaphthalene, and (c) athermalcross-linkingagent having a structure represented by the
formula (1) provided above or a thermal cross-linking agent having a group represented by the formula
(2) provided above. The combination of component  (b) and component (c) with the resin of
component (a) makes it possible to make a cured film color at 400 to 450 nm to reduce the
transmittance in the visible range greatly. Lack of any one of the three compounds (a) to (c) will result
in difficulty in the intended coloring at 400 450 nm. The components will be described below.       The
resin composition of the present invention includes (a) a polyimide, a polybenzoxazole, a polyimide
precursor, or a polybenzoxazole precursor. It may include two or more of them and also may include a
copolymer that has two or more of their repeating units.       Polyimide and polybenzoxazole are resins
that have a cyclic structure of an imide ring or an oxazole ring in their main chain. The number of
repetitions of the repeating units is preferably 10 to 100000. Polyimide can be obtained by reacting a
L.e racarboxylic  acid or its corresponding tetracarboxylic dianhydride or corresponding tetracarboxylic
acid diester dichloride with a diamine or its corresponding diisocyanate compound or corresponding
trimethylsilylated diamine and it has a tetracarboxylic acid residue and a diamine residue. For
example, it can be obtained by dehydration-cyclizing a polyamide acid, which is one of the polyimide
precursors produced by making a tetracarboxylic dianhydride react with a diamine, by heating
treatment or chemical treatment. In the heating treatment, a solvent that azeotropically boils with
water, such as m-xylene, may be added. The heating treatment may be done at a low temperature of
equal to or lower than 100C with the addition of a weakly acidic carboxylic acid compound. Examples
of the cyclization catalyst to be used for the chemical treatment include dehydration condensation
agents such as carboxylic anhydrides and dicyclohexyl carbodiimide and bases such as triethylamine,
A description of the polyimide precursor will be made later. 



Polybenzoxazole can be obtained by making a bisaminophenol compound react with a dicarboxylic
acid, its corresponding dicarboxylic acid chloride or corresponding dicarboxylic acid active ester and it
has a dicarboxylic acid residue and a bisaminophenol residue. For example, it can be obtained by
dehydration-cyclizing a polyhydroxyamide, which is one of the polybenzoxazole precursors produced
by making a bisaminophenol  compound react with a dicarboxylic acid react, by heating treatment or
chemical treatment. In the heating treatment, a solvent that azeotropicallybo.ls with water, such as
m-xylene, may be added. Moreover, the heating treatment may be done at a low temperature of
equaltoor lower than 2 0 0  C with the addition of an acidic compound. Examples of the cyc ization
catalyst to be used for the chemical treatment include phosphoric anhydride, bases, and carbodiimide
compounds. A description of the polybenzoxazol precursor will be made later.        In the present
invention, from the viewpoint of solubility in an aqueous alkali solution, the polyimide preferably has an
acidic group or an acidic group derivative such as 0E27, SO3R7, CONR7R8, 00OR7, and
SO2NR7R8, in a tetracarboxylic acid residue or a diamine residue, and it more preferably has a
hydroxyl group. In addition, the polybenzoxazole preferably has an acidic group or an acidic group
derivative, such as OR', SO3R7, CONR7R8, 00OR7, and SO2NR7R8, in a dicarboxylic acid residue or
a b saminophenol residue, and it more preferably has a hydroxyl group. R7 and R8 each represent a
hydrogen atom or a monovalent organic group having 1 to 20 carbon atoms. The acidic group refers to
a case where all of R7 or Re are hydrogen atoms, and the acidic group derivative refers to a case
where a monovalent organic group having 1 to 20 carbon atoms is contained in R7 or R6.        In the
present invention, examples of preferred structures of a tetracarboxylic acid residue of a polyimide and
a  dicarboxylic acid residue of a polybenzoxazole (these are hereinafter referred to as an acid residue)
include structures provided below or structures resulting from replacing 1 to 4 hydrogen atoms of those
structures by an alkyl group having 1 to 20 carbon atoms, a fluoroalkyl group, an alkoxyl group, an
ester group, a nitro group, a cyano group, a fluorine atom, or a chlorine atom. Two or more of these
may be used together. [kagaku 2] [kagaku 3] It is noted that J represents a direct bond, -000-,
-CONH-, -CH2-,and -02H4-,-0-, 



--04H6-,-SO2-, -5-,-Si(CH4)2-,  -0-Si(CH3)2 0,03144-, -C6H4-0-C6H4-, -06144-03H6-06H4-, or
-06H4-0356-03H4-.       In the present invention, examples of preferred structures of a diamine residue
of a polyim' de and a bisaminophenol residue of a polybenzoxazole (these are hereinafter referred to
as an amine residue) include structures provided below or structures resulting from replacing 1 to 9
hydrogen atoms of those structures by an alkyl group having 1 to 20 carbon atoms, a fluoroalkyl group,
an alkoxyl group, an ester group, a nitro group, a cyano group, a fluorine atom, or a chlorine atom.
Two or more of these may be used together. [kagaku 9] 



[kagaku 5] It is noted that 0representsa. direct bond, -000-, -CONE-,  -CH2-, -02R4-, -0-, -03H6-,
-502-,-Si (CH3) 2-, -0-Si (CH3) 3-0-, -06H4-, -06H4-0-06H4-,
-06H4-03H6-06H4-,-06114-0356-06H4-R7 represents a hydrogen atom or amonovalent organic group
having 1 to 20 carbon atoms.      Of the component (a) to be used for the present invention, the
polyimide precursor and the polybenzoxazole precursor are resins that have an amide bond in their
main chain and are dehydra on-cyclized by heating treatment or chemical treatment to become the
aforementioned polyirn$ de and polybenzoxazole. The number of repetitions of the repeating units is
preferably 10 to 100000. Examples of the polyimide precursor include a polyamide acid, a polyamide
acid ester, a polyamide acid amide, and a polyisoim de, and a polyamide acid and a polyamide acid
ester are preferred. Examples of the polybenzoxazole precursor include a polyhydroxyamide, a
polyaminoamide, polyamide, and a polyamide-imide, and a polyhydroxyamide is preferred. In the
present invention, from the viewpo nt of solubility in an aqueous alkali solution, the polyimide precursor
and the polybenzoxazole precursor preferably have an acidic group or an acidic group derivative such
as OR7, S03R7, C0NR7R8, 00OR7, and 502NR7R8, in an acid residue or an amine residue, and they
more preferably have a hydroxyl group. R7 and R8 represent hydrogen atoms or monovalent organic
groups having 1 to 2 0 carbon atoms . The acidic group refers to a case where all of R7 or R8 are
hydrogen atoms, andtheacidicgroupderivativereferstoacasewhereamonovalent  organic group having 1
to 20 carbon atoms is contained in R7 or R8.       Regarding the acid component that constitutes the
acid residue of the polyimide precursor and the polybenzoxazole precursor, examples of a dicarboxylic
acid include terephthal c acid, isophthalic acid, diphenylether dicarboxylic acid,
bis(carboxyphenyl)hexafluoropropane, biphenyldicarboxylic acid, benzophenone dicarboxylic acid, and
triphenyldicarboxylic acid. Example of a tricarboxylic acid include trimellitic acid, trimesic acid, diphenyl
ether tricarboxylic acid, andbiphenyltricarboxylicacid. Examples
ofatetracarboxylicacidincludearomat'ctetracarboxylicacids, such aspyromellitic acid,
3,3',4,4'-biphenyltetracarboxylic acid, 2,3,3',4'-biphenyl tetracarboxylic acid, 2,2',3,3'-biphenyl
tetracarboxylic acid, 3,3',4, '-benzophenonetetracarboxylic acid, 2,2',3,3'-benzophenone
tetracarboxylic acid, 2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane,
2,2-bis(2,3-dicarboxyphenyl)hexafluoropropane, 1,1-bis(3,4-dicarboxyphenyl)ethane,
1,1-bis(2,3-dicarboxyphenyl)ethane, bis 3,4-dicarboxyphenyl)methane,
bis(2,3-dicarboxyphenyl)methane, bis(3,4-dicarboxyphenyl)sulfone, bis(3,4-dicarboxyphenyl)ether, 



1,2,5,6-naphthalenetetracarboxylic acid, 2,3,6,7-naphthalenetetracarboxylic acid,
2,3,5,6-pyridinetetracarboxylic acid and 3,4,9,10-peryiene tetracarboxylic acid, and aliphatic
tetracarboxylic acids, such as butanetetracarboxylic acid, a cyclobutanetetracarboxylic acid,
1,2,3,4-cyclopentanetetracarboxylic acid, cyclohexanetetracarboxylic acid, bicyclo [ 2 . 2 . 1 .
jheptanetetracarboxylic acid, bicyclo[3.3.1.] tetracarboxylic acid, bicyclo[3.1.1.1hept-2-ene
tetracarboxylic acid, bicyclo[2.2.2.joctane tetracarboxylic acid, and adamantane tetracarboxylic acid.
Twoormoreofthesemaybeusedtogether. More preferred are the dicarboxylic acids, tricarboxylic acids
or tetracarboxylic acids provided above as examples whose 1 to 4 hydrogen atoms have been
substituted with an acidic group or acidic group derivative, such as OR7, 303R7, CONR7R8, 000R7,
and SO2NR7R8, preferably with a hydroxyl group, a sulfonic acid group, a sulfonic acid amide group,
or a suifonic acid ester group.       These acids each can be used as it is or in the form of an acid
anhydride or an active ester.        By the use of a silicon atom-containing tetracarboxylic acid such as
dimethylsilanediphtha c acid and 1, 3-bis (phthalic acid)tetramethyldisiloxane, it is possible to enhance
the adhesion property to a substrate and the resistance to oxygen plasma to be used for washing and
resistance to a UV ozone treatment.  These silicon atom-containing tetracarboxylic acids are
preferably used in 1 to 30 mol% of the whole acid component.       Examples of the diamine
component that constitutes the amine residue of the polyimide precursor and the polybenzoxazole
precursor include hydroxyl group-containing diamines, such as
bis(3-amino-4-hydroxyphenyl)hexafluoropropane, bis K3-amino-4-hydroxyphenyl) sulfone,
bis(3-amino-4-hydroxyphenyl)propane, bis(3-amino-4-hydroxyphenyl)methylene,
bis(3-amino-4-hydroxyphenyl)ether, bis(3-amino-4-hydroxy)biphenyl, bis(3-am
o-4-hydroxyphenyl)fluorene, carboxyl group-containing diamines, such as 3,5-diaminobenzoic acid
and 3-carboxy-4,4'-diaminodiphenyl ether, sulfonic acid-containing diami es, such as 3-sulfonic
acid-4,4-diaminodiphenyl ether, dithiohydroxyphenylenedia ne, 3,4'-diaminodiphenyl ether,
4,4'-diaminodiphenyl ether, 3,4'-diaminodiphenylmethane, 4,4'-diaminodiphenyimethane,
3,4'-diaminodiphenyl sulfone, 4,4'-diaminod pnenyl sulfone, 3,4'-diaminodiphenylsulfide,
4,4-diaminodiphenylsulfide, 1,4-bis (4-aminophenoxy)benzene, benzine, mephenylene amine,
p-phenylenediamine, 1,5-naphthalenediamine, 2,6-naphthalenediamine,
bis(4-aminophenoxyphenyl)sulfone, bis(3-aminophenoxyphenyl)sulfone, 



bis(4-aminophenoxy)biphenyl, bisf4-(4-a nophenoxy)phenyll ether, 1,9-bis (4-aminophenoxy)benzene,
2,2'-dimethy1-9,4' iaminobiphenyl, 2,2T-diethy1-4,4'-diaminobiphenyl,
3,31-dimethy1-4,9'-diaminobiphenyl, 3,3'-diethy1-4,4'-diaminobiphenyl, 2, 2 ' , 3, 3 -tetramethy1-9, 4 '
-diaminobiphenyl, 3,31,4,4I-tetramethy1-4,41-diaminobipnenyl, 2 , 2 ' -di (tuoromethyl ) -4 , '
-diaminobiphenyl , or compounds each ,_esulting from replacing some halogen atoms of the aromatic
ring of each of the foregoing by an alkyl group or a. halogen atom, aliphatic diamines, such as
cyclohexyldiamine and methylenebiscyclohexylamine. Furthermore, these diamines may be
substituted with an alkyl group having 1 to 10 carbon atoms, such as a methyl group and an ethyl
group, a fluoroalkyl group having 1 to 10 carbon atoms, such as a trifiuoromethyl group, or a. group
such as F, Cl, Br, and I. Two or more of these may be used together. For an application in which heat
resistance is required, it is preferred to use an aromatic diamine in 50 moil or more of the whole
diamine. In addition, the diamines provided above as examples preferably have an acidic group or an
acidic group derivative, such as OR7, SO3R7, CONR7R8, COOR7, and SO2NR7R8, and they more
preferably have a hydroxyl group.       These diamines can be used as they are or in the form of a
corresponding diisocyanate compound or trimethyls lYated  diamine,       The use of a silicon
atom-containing diamine, such as 1,3-bis(3-aminopropyl)tetramethyldisiloxane and 1,3-
s(4-anilino)tetramethyldisiloxane, as a diamine component can enhance adhesion property to a
substrate or resistance to oxygen plasma to be used for washing and resistance to a UV ozone
treatment . These silicon atom-containing diamines are preferably used in 1 to 30 mol% of the whole
diamine component. 



It is preferred to cap the end of a poly mide, a polybenzoxazole, a polyimide precursor, or a
polybenzoxazole precursor with a monoamine having a hydroxyl group, a carboxyl group, a sulfonic
acid group, or a thiol group, an acid anhydride, an acid chloride, or a monocarboxyl c acid. Two or
more of these may be used together. The dissolution rate of a resin to an aqueous alkali solution can
be adjusted easily to a preferable range by the possession of the aforementioned group at a resin end.
Preferable examples of a monoamine include 5-amino-8-hydroxyguinoline,
1-hydroxy-7-aminonaphthalene, 1-hydroxy-6-aminonaphthalene, 1-hydroxy-5-aminonaphthalene,
1-hydroxy-4-aminonaphthalene, 2-hydroxy-7-aminonaphthalene, 2-hydroxy-6-aminonaphthalene,
2-hydroxy-5-aminonaphthalene, 1-carboxy-7-aminonaphthalene, 1-carboxy-6-aminonachthalene,
1-carboxy-5-aminonaphthalene, 2-carboxy-7-aminonaphthalene, 2-carboxy-6-aminonaphthalene,
2-carboxy-5-aminonaphthalene,  2-aminobenzoicacid, 3-aminobenzoic acid, 4-aminobenzoicacid,
4-aminosalicylicacid,5-aminosalicylicacid, 6-aminosalicylic
acid,2-aminobenzenesulfonicacid,3-aminobenzenesulfonicacid, 4-aminobenzenesulfonic acid,
3-amino-4,6-dihydroxypyrimidine, 2-aminophenol, 3-aminophenol, 4-aminophenol, 2-aminothiophenol,
3-aminothiophenol, and 4-aminothiophenol.       Preferable examples of the acid anhydride, the
monoacid chloride, the monocarboxylic acid, and the mono-active ester compound include acid
anhydrides, such as phthalic anhydride, maleic anhydride, nasic acid, cyclohexane dicarboxylic acid
anhydride, and 3-hydroxyphthalic acid anhydride; monocarboxylic acids, such as 3-carboxyphenol,
4-carboxyphenol, 3-carboxythiophenol, 4-carboxythiophenol, 1-hydroxy-7-carboxynaphthalene,
1-hydroxy-6-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene,
1-mercapto-7-carboxynaphthalene, 1-mercapto-6-carboxynaphthalene,
1-mercapto-5-carboxynaphthalene, 3-carboxypenzenesulfonic acid, and 4-carboxybenzenesulfonic
acid, andmonoacidchlor'de compounds resulting from conversion of their carboxyl groups to acid
chlorides; monoacid chloride compounds resulting from conversion of one carboxyl group of a
dicarboxylic acid, such as terephthalic acid, phthalic acid, maleic acid, cyclohexanedicarboxylic acid,
1,5-dicarboxynaphthalene,  1,6-dicarboxynaphthalene, 1,7-dicarboxynaphthalene, and
2,6-dicarboxynaphthalene, into an acid chloride; and mono-active ester compounds obtained through
a reaction between a monoacid chloride compound and N-hydroxybenzotriazole or
N-h.ydroxy-5-norbornene-2,3-dicarboxyimide.       The content of the end-capping agent, such as the
aforementioned monoamine, acid anhydride, acid chloride, and monocarboxylic acid, is preferably
within a range of 0.1 to 60 mol%, more preferably from 5 to 50 moil, of the number of moles of the
charged acid component monomer to constitute an acid residue or the charged diamine component
monomer to constitute an diam ne residue. By adjusting the content to such a range, a resin
composition that is moderate in viscosity of its solution when applying the resin composition and that
has superior film properties can be obtained.        The resin also may have a polymerizable functional
group at its end. Examples of the polymerizable functional group include an ethylenically unsaturated
linking group, an acetylene group, a methylol group, and an alkoxymethyl group.       The end-capping
agent having been introduced into a resin can be detected easily by the following method. For
example, an end-capping agent can be detected easily by dissolving a resin into which the
end-capping agent has been introduced in an acidic solution to decompose the resin into an amine
component and an acid component which are constitutional units of the resin, and  



then measuring them by gas chromatography (GC) or NMR. Aside from this, a resin in which an
end-capping agent has been introduced can be detected directly through the measurement of a
pyrolysis gas chromatograph (PCC), an infrared spectrum, and EC-NMR.       In the present invention,
a polyimide precursor or a polybenzoxazole precursor is preferred as component (a) and a polyimide
precursor is more preferred. A polyimide precursor advances an imidation reaction in which an amide
acid moiety is cyclized by curing calcination at about 20000, and a polybenzoxazole precursor
advances an oxazolation reaction in which a hydroxyamide moiety is cyclized by curing calcination at
about 300C, resulting in remarkable improvement in chemical resistance. The polyimide precursor
makes it possible to obtaine chemical resistance at a lower calcination temperature. A photosensitive
resin composition using such a precursor resin having a property to volumetrically shrink at the time of
curing calcination makes it possible to obtain a pattern in a forward-tapered form by obtaining a fine
pattern by an exposure-development step and then performing calcination. This pattern in a
forward-tapered form is superior in ability to cover an upper electrode when being used as a dielectric
film of an organic EL element, and it can prevent breakage of wiring and can improve the reliability of
an element. The resin composition of the present invention may contain  alkali-soluble resins other
than component (a). An alkali-soluble resin refers to any resin having an acidic group to become
soluble in alkali and specific examples thereof include radically bolymerizable polymers having acrylic
acid, a phenol novolak resin, and polyhydroxystyrene, polysiloxane. It is also permitted to adjust the
alkali solubility by protecting the acidic groups of these resins. Such a resin is a substance that is
soluble in an aqueous solution of an alkali, such as choline, triethylamine, dimethylaminopyridine,
monoethanolamine, diethylaminoethanol, sodium hydroxide, potassium hydroxide, and sodium
carbonate as well as tetramethylammonium hydroxide. Although. two or more such resins may be
contained, their proportion to the whole resin including component (a) is preferably up to 50% by
weight.        The resin composition of the present invention contains (b) 1,5-dihydroxyhaphthalene, 1,
6-dihydroxynaphthalene, 1,7-dihydroHynaphthalene, or 2, 3-dihydroxynaphthalene. Two or more of
these may be contained . The possession of two hydroxyl groups results in better alkali developability
in comparison to a case of possessing one hydroxyl group and can improve photosensitivity. The
naphthalene structure, which is a fused polycyclic structure, is higher in electron density than a
monocyclic compound and it comes to have an increased electron density through its possession of
two hydrogen groups and can effectively cause an electrophilic addition reaction of a thermal
cross-linking agent (c) described later. Moreover, the conjugation of n-electrons is prone to spread in
two or more directions to develop color after the formation of a cross-linking reaction, and therefore , it
is possible to greatly reduce the transmittance in the visible region of a cured film by combining it with
a thermal cross-linking agent c) described later. Such an effect becomes particularly remarkable when
the structure has hydroxyl groups at 1,5-positions, 1,6-positions, 1,7-positions, or 2,3-positions.
Moreover, by a cross-linking reaction of the thermal cross-linking agent (c) and the above-mentioned
component (a), it is possible to fix the compound of component (b) to component (a), which is superior
in heat resistance, so that the chemical resistance of a cured film can be improved.       The resin
composition of the present invention may contain, in addition to (b) 1, 5-dihydroxynaphthalene,
1,6-dihydroxynaphthalene, 1,7-dihydroxynaphthalene, or 2,3-dihydroxynaphthalene, another fused
polycyclic aromatic compound having two or more hydroxyl groups. Examples of the skeleton
structurepolycyclic aromatic compound having two or more hydroxyl groups include carbon fused
bicyclic structure, such as pentalene, indene, naphthalene, azulene, heptalene, and octalene, carbon
fused tricyclic structure, such as as-indacene, s-indacene, biphenylene, acenaphthylene fluorene,
phenanthrene, and  



anthracene, carbonfusedtetracyclicstructure,suchastrindene,
fluoranthene,acephenanthrylene,aceanthrylene,triphenylene, pyrene, chrysene, tetraphene,
andnaphthacene, and carbon fused pentacyclic structure, such as picene, oerylene, pentaohene,
pentacene, and tetraphenyiene. A heterocyclic structure containing nitrogen, sulfur, or oxygen atoms
instead of some carbon atoms of the aforementioned carbon fused polycyclic aromatic compounds is
also available. Examples of the fused polycyclic aromatic heterocompound include fused
heterobicyclic compounds, such as benzofuran, benzothiophene, indole, benzimidazole,
benzothiazole, purine, quinoline, isoquinoline, cinno ine, and quinoxaline, and fused heterotricyclic
compounds, such as dibenzofuran, carbazole, acridine, and 1,10-phenanthroline. Compounds each
result from replacing some hydrogen atoms of a compound having a skeleton provided above as an
examplebytwo or more hydroxyl groups are preferred as the fused polycyclic aromatic compound
having two or more hydroxyl groups.       Specific examples of the fused pol ycycl ic aromatic
compound having two or more hydroxyl groups include 1,4-dihydroxynaphthalene, 2,
6-dihydroxynaphthalene, 2,7-dihydroxynaphthalene, 1, 8-dihydroxynaphthalene,
2,4-dihydroxyquinoline, 2, 6-dihydroxyguinoline, 2,3-dihydroxyquinoxaline, anthracene-1,2,10-triol, and
anthracene-1,8,9-triol.        In the resin composition of the present invention, the content of (b)
1,5-dinydroxynaphthalene, 1,6-dihydroxynaphthalene, or 1,7-dihydroxyna.phthalene is preferably 5
parts by weight or more, more preferably 10 parts by weight or more relative to 100 parts by weight of
the resin of component (a) . It is preferably 120 parts by weight or less, and more preferably 100 parts
by weight or less. If the content of component (b) is 5 parts by weight or more, the transmittance in the
visible region of a cured film can be reduced more. If it is 120 parts by weight or less, it is possible to
maintain the strength of a cured film and reduce the percentage of water absorption. When containing
two or more kinds of component (a) or component (b) their total amount is preferably within the
above-mentioned range.        The resin composition of the present invention contains (c) a thermal
cross-linking agent having a structure represented by the following formula (1) or a thermal
cross-linking agent having a group represented by the following formula (2) . Two or more of these
may be contained. The thermal cross-linking agent of component (c) can reduce the transmittance of
the visible range greatly by cross-linking itself to both (a) a polyi -de, a polybenzoxazole, a polyimide
precursor, or a polybenzoxazole precursor, and (b) 1,5-dihydroxynaphthalene,
1,6-dihydroxynaphthaiene, 1,7-dihydroxynaphthalene, or 2,3-dihydroxynaphthalene, thereby linking
the three components   (a), (b), and (c) together. Moreover, it can increase the chemical resistance of
a cured film through a cross-linking reaction. [kagaku 6]        In formula (1), R represents a linking
group having 2 to 4 valencies. RI represents a monovalent organic group having 1 to 20 carbon atoms,
Cl, Br, I, or F. Monovalent hydrocarbon groups having 1 to 6 carbon atoms, such as a methyl group,
an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a cyclopentyl group, and a
cyclohexyl group, are preferred as the monovalent organic group having 1 to 20 carbon atoms. R2 and
R3 each represent CH2OR5 (R5 is a hydrogen atom or a monovalent hydrocarbon group haying I to 6
carbon atoms). R4 represents a hydrogen atom, a methyl group or an ethyl group. s represents an
integer of 0 to 2 and u represents an integer of 2 to 4. A plurality of R's to E4s each may be the same
or different. Examples of the linking group R are provided below. [kagaku 7]        In the above formula,
R9 to R27 each represent a hydrogen group, a monovalent organic group having 1 to 20 carbon
atoms, Cl, Br, I, or F. A methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a
hexyl group, a cyclopentyl group, a cyclohexyi group, a benzyr group, and a naphthyl group are
preferred as the monovalent organic group having to 20 carbon atoms. 



-N(CH2OR6)t(H), (2)      In the above formula (2), R6 represents a hydrogen atom or a monovalent
hydrocarbon group having 1 to 6 carbon atoms, t represents 1 or 2 and v represents 0 or 1, provided
that t+v is I or 2.      In the above formula (1) , R2 and R3 each represent a thermally cross-linkable
group, CH20R5 (R5 is a hydrogen atom o- a monovalent hydrocarbon group having 1 to 6 carbon
atoms). P5 is preferably a monovalent hydrocarbon group having 1 to 4 carbon atoms because it
leaves a moderate reactivity and excels in storage stability. In a photosensitive resin composition
containing a photo acid generator, a photopolymerization initiator, or the like, R5 is more preferably a
methyl group or an ethyl group.       In the thermal cross-linking agent represented by formula (1), the
number of the functional groups of the thermally cross-linkable groups accounting for in one molecule
is 4 to 8. If the number of the functional groups is less than 4, it is impossible to color the resin
composition after curing moderately and also impossible to reduce the transmittance in the visible
region of a cured film. On the other hand, if the number of the functional groups exceeds 8, it is difficult
to obtain a compound that is high in purity and the stability of the compound itself and the storage
stability in a resin composition deteriorate. The purity of the compound having a structure represented
by formula (1) is preferably 75% or more, and more preferably 85% or more. If the purity is 85% or
more, the storage stability is good, a cross-linking reaction of a resin composition is fully carried out,
resulting in a superior coloring property after curing, and it is possible to reduce the transmittance in
the        e region of a cured film. Since it is possible to reduce unreacted groups, that serve as
water-absorptive groups, it is possible to reduce the water absorptivity of a resin composition.
Examples of the method for obtaining a thermal cross-linking agent having a high purity include
recrystallization and distillation. The purity of the thermal cross-linking agent can be determined by
liquid chromatography.    Preferable examples of the thermal cross-linking agent having a structure
represented by formula (1) are given below. [kagaku 8] [kagaku 9] 



In formula (2), R6, which is a hydrogen atom or a monovalent hydrocarbon group having I to 6 carbon
atoms, preferably is a monovalent hydrocarbon group having 1 to 4 carbon atoms. From the viewpoint
of the stability of a compound or the storage stability in a resin composition, it is preferred, in a
photosensitive resin composition containing a photo acid generator, a photopolymerization initiator, or
the like, that R6 be a methyl group or an ethyl group and it is preferred that the number of the
(OH20R6) groups contained in the compound be  B or less.   Preferable examples of the thermal
cross-linking agent having a group represented by formula (2) are given below. [kagaku 10]       The
content of (c) the thermal cross-linking agent having a structure represented by formula (1) or the
thermal cross-linking agent having a group represented by formula (2) is preferably 5 parts by weight
or more and more preferably is 10 parts by weight or more relative to 100 parts by weight of the resin
of component (a). It is preferably 120 parts by weight or less, and more preferably 100 parts by weight
or less. If the content of component (c) is 5 parts by weight or more, the transmittance in the visible
region of a cured film can be reduced more. If it is 120 parts by weight or less, the strength of a cured
film is high and also the resin composition is superior in storage stability. When containing two or more
kinds of component (a) or component (c), their total amount is preferably within the above-mentioned
range.        The resin composition of the present invention may further comprise (d) a photo acid
generator, or (e) a photopolymer zation initiator and (f) a compound having two or more ethylenically
unsaturated bonds and can impart positive type or negative type photosensitivity.        Due to the
inclusion of (d) the photo acid generator in the resin composition of the present invention, an acid is
generated by in a part exposed to light, so that the solubility of a part exposed to light in an aqueous
alkali solution increases and a positive type relief pattern in which the part exposed to light dissolves
can be obtained. Moreover, the inclusion of (d) the photo acid generator and an epoxy compound
makes it possible to obtain a negative type relief pattern in which acids generated in a part exposed to
light promotes the reaction of the epoxy compound, so that the part exposed to light becomes
insoluble.      Examples of (d) the photo acid generator include quinone diazide compounds, sulfonium
salts, phosphonium salts, diazonium salts, and iodonium salts.      Examples of the quinonediazide
compound include a compound in which the sulfonic acid of quinone diazide has been bonded to a
polyhydroxy compound via an ester, a compound in which the sulfonic acid of quinone diazide has
been sulfonamide-bonded to a polyamino compound, and a compound in which the sulfonic acid of
quinone diaz de has been ester-bonded and/or 



sulfonamide-bonded to a polyhydroxypolyamino compound. It is preferred that 50 mol% or more of the
whole functional groups of such a polyhydroxy compound or polyamino compound have been
substituted with guinone diazide. It is preferred that two or more kinds of photo acid generators (d ) be
contained and a highly photosensitive resin composition can be obtained. In the present invention, a
quinone diazide compound that  has any of a 5-naphthoquinone diazide sulfonyl group and a
4-naphthoquinone diazide sulfonyl group is preferably used. A 4-naphthoquinonediande sulfonyl ester
compound is suitable for i-line exposure because it has an absorption in the i-1 ne region of a mercury
lamp. A 5-naphthoquinonediazide sulfonyl ester compound is suitable for g-line exposure because it
has an absorption extending to the g-line region of a mercury lamp. In the present invention, it is
preferred to choose a 4-naphthoquinonediazide sulfonyl ester compound and a
5-naphthoquinonediazide sulfonyl ester compound depending upon the wavelength of light to be
applied. A naphthoquinonediazide sulfonyl ester compound that has a 4-naphthoquinone diazide
sulfonyl group and a 5-naphthoquinone diazide sulfonyl group in the same molecule may be
contained, and both a 4-naphthoquinonediazide sulfonyl ester compound and a
5-naphthoquinonediazide sulfonyl ester compound may be contained.      Among photo acid
generators (d), sulfonium salt, phosphonium salts, diazonium salts are preferred because they
moderately stabilize the acid component generated by exposure to light.  Particularly, sulfonium salts
are preferred.       In the present invention from the viewpoint of enhancement in sensitivity, the content
of the photo acid generator (d) is preferably 0.01 to 50 pares by weight relative to 100 parts by weight
of the resin of component (a) . Among these, the range  of 3 to 40 parts by weight is preferred for a
guinone diazide compound. The total amount of the sulfonium salt, the phosphonium salt, and the
diazonium salt is preferably within the range of 0.5 to 20 parts by weight. Furthermore, a. sensitizing
agent or the like can also be contained according to need. When containing two or more kinds of
component (d), their total amount is preferably within the above-mentioned range.       The
photosensitive resin composition of the present invention may further comprise (e) a
photopolymerization initiator and (f) a compound having two or more ethylenically unsaturated bonds.
it is possible to obtain a negative type relief pattern in which active radicals generated in the part
exposed to light advance the radical polymerization of ethylenically unsaturated bonds, so that the part
exposed to light becomes insoluble.       Examples of (e) the photopohymerization initiator include
diethoxyacetophenone, 2-hydroxy-2-methyl-l-phenylpropan-1-one, benzyl dimethyl ketal,
1-(4-isopropylpheny1)-2-hydroxy-2-methylpropan-l-one,
4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-propyl) ketone, 1-hydroxycyclohexyl-phenyl ketone,
--pheny1-1,2-propaned one-2-(o-ethoxycarbonyl)oxime,
2-methyl-[4-(methylthio)pheny1]-2-morpholinopropan-l-one,
2-benzy1-2-dimethylamino-1-(4-morpholinopheny1)-butanbne-1, 



benzo n, benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl ether, benzoin isobutyl ether,
benzophenone, methyl o-benzoylbennoate, 4-pheny1benzophenone, 4,4-dichlorobenzophenone,
hydroxybenzophenone, 4-benzoy1-4-methyl-diphenyisulfide,alkylatedbenzophenone,
3,3',4,4'-tetra(tert-butylperoxycarbonyl)benzophenone,
4-benzoyl-N,N-dimethyl-N-[2-(1-oxo-2-propenyloxy)ethyllbenz enemethanaminiumbromide,
(4-benzoylbenzyl)trimethylammonium chloride,
2-hydroxy-3-(4-benzoylphenoxy)-N,N,N-trimethyl-l-propene aminium chloride monohydrate,
2-isopropylthioxanthone, 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone, 2,4-dichlorothioxanthone,
2-hydroxy-3-(3,4-dimethy1-9-oxo-9H-thioxanthen-2-yloxy)-N,N ,N-trimethyl-l-propanaminium chloride,
2,4,6-trimethylbenzoylphenylphosphine oxide, 1,2-ocfanedione-1-[4-(phenylthio)-2-(0-benzoyloxime)],
ethanone, 1-[9-ethyl-6-(2-methylbenzoy1)-9H-carbazol-3-y11-, 1-(0-acetylox e), 2,2'-b is
(o-chloropheny1)-4,5,4',5)-tetraphenyl-1,2-biim azole, 10-butyl-2-chloroacridone, 2-ethylanthradu
none, benzil, 9,10-phenanthrenequinone, oamphorquinone, methylphenylglyoxy ester,
n5-cyclopentadienyl-eta6-cumenyi-iron(11)-he a uorophospha te(1-), diphenylsulfide derivatives,
bis(n5-2,4-Tyclopentadien-I-y1)-bis(2,6-difluoro-3- H-byrr ol- -y1)-
phenyl)titanium4,4-bis(dimethylamino)benzophenone, 4,4-bis(diethylamino)benzophenone,
thioxanthone, 2-methylthioxanthone, 2-chlorothioxanthone, 4-benzoy1-4-methylphenyl ketone,
dibenzyl ketone, fluorenone, 2,3-diethoxyacetophenone,
2,2-dimethoxy-2-pheny1-2-phenylacetophenone, 2-hydroxy-2-methylpropiophenone,
p-t-butyldichloroacetophenone, benzilmethoxyethyl acetal, anthraquinone, 2-tert-butyl anthraquinone,
2-aminoanthraquinone, p-chloroanthraquinone, anthrone, benzanthrone, dibenzsuberone,
methyleneanthrone, 4-azidobenzalacetophenone, 2,6-bis(p-azidobenzyliene)cyclonexane,
2,6-bis(p-azidobenzyliene)-4-methylcyclohexanone, 2-phenyl-1,2-butadione-2-(o-methoxycarbonyi)
oxime, 1,3-diphenylpropanetrione-2-(o-ethoxycarbonyl) oxime, naphthalenesulfonyl chloride,
quinolinesulfonyl chloride, N-phenylthioac done, 4,4-azobisisobuLyronitrile, benzt
azoledisulfide,triphenylbhosphine,tetrabromocarbon, tribromophenylsulfone, benzoyl peroxide, and
combinations of photoreductive dyes, such as eosin and methylene blue, and reducing agent, such as
ascorbic acid and triethanolamine. Two or more of these may be contained. In the present invention,
the content of the 



photopolymerization initiator (e) is preferably 0.1 to 20 parts by weight relative to 100 parts by weight
of the resin of component (a). If it is 0.1 parts by weight or more, a sufficient amount of radical is
generated by irradiation with light and photosensitivity increases . If it is 20 parts by weight or less,
curing of a part unexposed to light caused by the generation of excessive radicals does not occur,
resulting in increase in alkali developability. When containing two or more kinds of component (e), their
total amount is preferably within the above-mentioned range.       Examples of the compound having
two or more ethylenically unsaturated bonds (f) include acrylic monomers such as ethylene glycol
dimetha rylate, ethylene glycol diacryla_e, diethylene glycol dimethacrylate, trimethylolpropane
triacrylate, ethoxylated bisphenol A dimethacrylate, glycerin dimethacrylate, tripropylene glycol
dimethacrylate, butanediol dimethacrylate, glycerin triacrylate, pentaerythritol triacrylate,
pentaerythritol tetraacrylate, dipentaerythritol hexaacrylate, ethoxylated pen5aerythritol tetraacrylate,
and ethoxylated isocyanuric acid triacrylate. Two or more of these may be contained.       In the
present invention, the content of the compound having two or more ethylenically unsaturated bonds (f)
is preferably 1 part by weight or more, and more preferably 5 parts by weight of more relative to 100
parts by weight oftheresinofcomponent  (a). It is preferably 100 parts by weight or less, and more
preferably 50 parts by weight or less. When containing two or more kinds of component (f), their total
amount is preferably within the above-mentioned range.       For the purpose of adjustment of solubility
or the like, a compound having only one ethylenically unsaturated bond may be contained in an
amount of 1 to SO parts by weight relative to 100 parts by weight of he resin of component (a).
Examples of such a compound include acrylic acid, methacrylic acid, methyl acrylate, methyl
methacrylate, butyl acrylate, hydroxyethyl acrylate, hydroxyethyl methacrylate, dimethylacrylamide, d
methylaminoethyl methacrylate, acryloylmorpholin, 1-hydroxyethyl alpha-chloroacrylate,
2-hydroxyethyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl a-chloroacrylate,
1-hydroxypropyl methacrylate,   hydroxypropyl acrylate, 1-hydroxypropyl a-chloroacrylate,
2-hydroxypropyl methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl a-chlo oacrylate,
3-hydroxypropyi methacrylate, 3-hydroxypropyl acrylate, 3-hydroxypropyl a-chloroacrylate,
1-hydroxy-1-meuhylethyl methacrylate, 1-hydroxy-1-methylethyl acrylate, 1-hydroxy-1-methylethyl
a-chloroacrylate, 2-hydroxy-1-methylethyl methacrylate, 2-hydroxy-1-methylethyl acrylate,
2-hydroxy-1-methylethyl a-chloroacrylate, 1-hydroxybtd_ylmethacrylate, 1-hydroxybutyl acrylate,
1-hydroxybutyl a-chloroacrylate, 2-hydroxybutyl 



methacrylate, 2-hydroxybutyl acrylate, 2-hydroxybuty1 a-ch1oroacry1ate, 3-hydroxybuty1methacrylate,
3-hydroxybutyl acrylate, 3-hydroxybutyl a-chloroacry1ate, 4-hydroxybuty1 methacry1ate,
4-hydroxybutyl acryhate, 4-hydroxybutyl a-chloroacrylate, 1-hydroxy-l-methylpropyl methacrylate,
1-hydroxy-1-methy1propyl acrylate, 1-hydroxy-1-methy1propyi a-chloroacrylate,
2-hydooxy-l-methylpropyl methacry1ate, 2-hydroxy-1-methylpropyl acrylate, 2-hydroxy-1-mehhylpropyl
a-chloroacrylate, 1-hydroxy-2-methylpropyl methacrylate, 1-hydroxy-2-methylpropyl acrylate,
1-hydroxy-2-methylpropyl a-ch1oroacrylate, 2-hydroxy-2-methylpropyl methacrylate,
2-hydroxy-2-methylpropyl acrylate, 2-hydroxy-2-methy1propyl a-ch1oroacry1ate,
2-hydroxy-1,1-dimethylethyl methacrylate, 2-hydroxy- 1,1-dimethylethyl acrylate,
2-hydroxy-1,1-dimethylethyl a-chloroacrylate, 1,2-dihydroxypropyl methacry1ate, 1,2-dihydroxypropyl
acry1ate, 1,2-dihydroxypropyl a-chloroacrylate, 2,3-dihydroxypropyl methacry1ate, 2,3-dihydroxypropyl
acry1ate, 2,3-dihydroxypropyi a-chioroacryiate, 2,3-dihydroxybutylmethacry1ate,
2,3-dihydroxybutylacrylate, 2,3-dihydroxybu-a-ch1oro acrylate, p-hydroxystyrene, p-isopropenyiphenol,
pheriethyl methacryiate, phenethyl acry1ate, phenethyl a-chioroacryiate, N-methylolacrylamide,
N-methyioimethacryiamide,a-ch1oroacrylicacid,c otonicacid, 4-penterioic acid, 5-hexenoicacid,
6-heptenoicacid,7-octenoic  acid, 8-nonanoic acid, 9-decanoic acid, 10-undecylenic acid, D assidic
acid, ricinoleic acid, 2-(methacryloxy)ethyl isocyanate, 2-(acryloyloxy)ethyl isocyanate, and
2-(a-chloroacryloyloxy)ethylisocyanate. Two or more of these may be contained.      The resin
composition of the present invention may further contain (g) a thermal acid generator . The thermal
acid generator (g) generates an acid on heating after development described later, so that it promotes
a cross-linking reaction of the resin of component (a) with the thermal cross-linking agent of
component (c) and also promotes the cyclization of the im4de ring or the oxazole ring of the resin of
component (a). This offers the improvement in chemical resistance of a cured film and successfully
reduces film loss. The acid to he generated from the thermal acid generator (g) is preferably a strong
acid and, for example, aryl sulfone acids, such as p-toluenesulfon c acid and benzenesulfonic acid,
and alkyl sulfonic acids, such as methanesulfonic acid, ethanesulfonic acid, and butanesulfon c acid,
are preferred. In the present invention, the thermal acid generator preferably is an aliphatic sulfonic
acid compound represented by formula (4) or (5) and it may contain two or more kinds of such
compounds. [kagaku 11]        In the above formulae (4) and (5), R3 toR32 each represent an alkyl
group having 1 to 10 carbon atoms or a monovalent aromatic  group having 7 to 12 carbon atoms. The
alkyl group and the aromatic group may be substituted and examples of a substituent include an alkyl
group and a carbonyl group. 



Specific examples of the compound represented by formula (4) include the following compounds.
[kagaku 12] Specific examples of the compound represented by formula (5) include the following
compounds. [kagaku 13]       From the viewpoint of promoting a cross-linking reaction, the content of
the thermal acid generator (g) is preferably 0.1 parts by weight or more, more preferably 0.3 parts by
weight or more, and even more preforably 0.5 parts by weight or more relative to 100 parts by weight
of the resin of component (a). On the other hand, from the viewpoint of the electrically insulating
property of a cured film, it is preferably 20 parts by weight or less, more preferably 15 parts by weight
or leSs, and even more preferably 10 parts by weight or less. When containing two or more kinds of
component (g) , their total amount is preferably within the above-mentioned range.       The resin
composition of the present invention can contain (h) a filler. In the case of using the resin composition
of the present invention as a solder resist for circuit boards, the inclusion of the filler (h) has an effect
of exhibiting thixotropy to maintain a pattern at a prescribed size in the  course of coating the
composition by screen printing and drying it. Moreover, an effect to control shrinkage caused by heat
curing is also expectable.       Among fillers (h), examples of insulative fillers include calcium
carbonate, silica, alumina, aluminum nitride, titanium oxide, and silica-titanium oxide composite
particles , andsilica, titanium oxide, and silica-titanium oxide composite particles are preferred.
Examples of the electrically conductive filler include gold, silver, copper, nickel, aluminum, and carbon,
and silver is preferred. Two or more of these may be contained depending upon the intended
application. The content of the filler (h.) is preferably within the range of 5 to 500 parts by weight
relative to 100 parts by weight of component (a). The number average particle diameter of the filler (h)
is preferably 10 um or less and more preferably 2 urn or less. The use of two or more fillers differing in
number average particle diameter in combination is also preferred from the viewpoint of imparting
thixotropy and stress relaxation.       The use of particles having a number average particle diameter of
100 nm or less, which are so-called nanoparticles, as the filler (h) makes it possible to adjust physical
properties such as index of refraction while mainta fling light transmittance . Particularly, the use of
nanoparf.'cles with a high index of refraction makes it possible to develop a high transmittance and a
high index of refraction simultaneously. The mixing of 



such nanopar icle makes it possible to be used suitably as a low-temperature-curable optical thin film,
such as an on-chip microlens of a solid imaging element and a planarization film for displays and solid
imaging elements. Examples of ar cles suitable for the above-mentioned purpose include tin
oxide-aluminum oxide mixed particles, zirconium oxide-aluminum oxide mixed particles, zirconium
oxide-silicon oxide mixed particles, tin oxide particles, zirconium oxide-tin oxide mixed particles,
titanium oxide particles, tin oxide-titanium oxide mixed particles, silicon oxide-titanium oxide mixed
particles, zirconium oxide-titanium oxide mixed particles, and zirconium oxide particles. The surface of
particles may be coated with another substance. Although the above-mentioned particles may be
either in the form of a powder or in the form of sol, they are preferably in the form of sol from the
viewpoint of easiness with which they are dispersed. In view of transmittance, the number average
particle diameter of the nanoparticles is preferably 50 nm or less and more preferably 30 nm or less.
The number average particle diameter of a filler can be measured by using various particle counters.
The average particle diameter of nanoparticles can be measured by, for example, a gas adsorption
method, a dynamic light scattering method, an X-ray small angle scattering method, or a method of
measuring particle diameters directly with a transmission electron microscope. Although the particle
diameter obtained  by these measuring methods may be in volume average or n mass average, it can
be converted into a number average molecular weight with the assumption that the shape of a particle
is spherical.       The resin composition of the present invention can contain a thermally coloring
compound that colors on heating to exhibit an absorbance maximum at 350 nm or longer and 700 nm
or shorter or an organic pigment or dyestuff that has no absorbance maximum at 350 nm or longer and
shorter than 500 nm and has an absorbance maximum at 500 nm or longer and 750 nm or shorter.
The coloring temperature of the thermally coloring compound is preferably 120C or higher and more
preferably is 150C or higher. The heat resistance under high temperature conditions becomes better
and the light resistance becomes better without the occurrence of fading due to prolonged
ultraviolet-visible light irradiation as the coloring temperature of the thermally coloring compound
becomes higher.       Examples of the thermally coloring compound include heat-sensitive dyes,
pressure-sensitive dyes, and hydroxyl group-containing compounds having a triarylmethane skeleton.
The resin composition of the present invention may contain an adhesion promoter .
Examplesoftheadhesionpromoterinclude silane coupling agents such as vinyltrimethoxysi ane,
vinyltriethoxysilane, epoxycyclohexylethyltrimethoxysilane, 3-glycidoxypropyltrimetoxysilane,  3-glyc
doxybropyltriethoxys ane, p-styryltrimethoxys ane, 3-aminopropyl trimethoxysilane,
3-aminopropyltriethoxysilane, and N-phenyl-3-aminopropyl rimethoxysilane, titanium chelating agents,
aluminum chelating agents, compounds to be obtained by reacting an aromatic amine compound with
an alkoxy group-containing silicon compound. Two or more of these may be contained. Inclusion of
such adhesive promoters can enhance the adhesion property with a base substrate, such as a silicon
wafer, ITO, Si02, and silicon nitride, when, for example, developing a photosensitive resin film.
Moreover, it is possible to enhance resistance to oxygen plasma and UV ozone treatment to be used
for washing or the like. The content of the adhesion promoter is preferably 0.1 to 10 parts by weight
per 100 parts by weight of the resin of component (a).       The resin composition of the present
invention may contain an adhesion promoter . Examples of the adhesion promote nclude
alkoxysilane-containing aromatic amine compounds, aromatic amide compounds, and non-aromatic s
lane compounds. Two or more of these may be contained. Inclusion of such compounds can improve
the adhesive property with a substrate after curing. Specific examples of the alkoxysilane-con aining
aromatic amine compounds and aromatic amide compounds are provided below. In addition,
compounds obtainable by reacting an aromatic amine compound with an alkoxy group-containing
silicon compound can also be used and examples thereof include compounds obtainable 



by reacting an aromatic amine compound with an alkoxysilane compound has a group that reacts with
an amino group, such as an epoxy group and a chloromethyl group. [kagaku 14]      Examples of the
non-aromatic silane compounds include vinyl silane compounds, such as v nyltrimethoxysilane,
vinyltriethoxysilane, vinyl trichiorosilan, and vinyltris(p-methoxyethoxy) s lane, and carbon carbon
unsaturated bond-containing silane compounds, such as 3-methacryloxypropyltrimethoxysilane,
3-acryloxyprophyltrimethoxysilane, p-styryltr_ ethoxysilane,
3-methacryloxypropylmethyldimethoxysilane, and 3-methacryloxypropylmethyldiethoxysilane, Among
these, vinyltrimethoxysilane and vinyltriethoxysilane are preferred.      The total content of the
alkoxysilane-containing aromatic aminecompound,thearomaticamide compound, orthenon-aromatic
silane compound is preferably 0.01 to 15 parts by weight relative to 100 parts by weight of the resin of
component (a).       The resin composition of the present invention may contain a surfactant, by which
the webtability with a substrate can be improved. Examples of the surfactant include fluorine-based
surfactants, such as Fluorad (commercial name, available from Sumitomo 3M Ltd.), MEGAFAC
(commercial name, available from DIC Corporation), and Sulfron (commercial name, available
fromAsahi  Glass Co., Ltd.), organic siloxane surfactants, such as KP341 (commercial name, available
from Shin-Etsu Chemical Co., Ltd.), DBE (commercial name, Chisso Corporation), POLYFLOW,
GLANOL (commercial names, available from Kyoeisha Chemical Co., Ltd.), and BYE (available from
BYE-Chemie), and acrylic polymer 



surfactants, such as POLYFLOW (commercial name, available from Kyoeisha Chemical Co., Ltd.).
The resin composition of the present invention preferably contains a solvent. Examples of the solvent
include polar aprotic solvents, such as N-methyl-2-pyrrolidone, y-butyrolactone,
N,N-dimethylformamide, N,N-dimethylacetamide, and dimethyl sulfoxide, ethers, such as
tetrahydrofuran, dioxane, propylene glycol monomethyl ether, and propylene glycol monoethyl ether,
ketones, such as acetone, methyl ethyl ketone, dilsobutyl ketone, and diacetone alcohol, esters, such
as ethyl acetate, butyl acetate, isobutyl acetate, propyl acetate, propylene glycol monomethyl ether
acetate, and 3-methyl-3-methoxy butyl acetate, alcohols, such as ethyl lactate, methyl lactate,
diacetone alcohol, and 3-methyl-3-methoxybutanol, aromatic hydrocarbons, such as toluene and
xylene. Two or more of these may be contained. The content of the solvent is preferably 100 to 2000
parts by weight relative to 100 parts by weight of the resin of component (a).       It is preferred for the
resin composition of the present invention that the transmittance of a resin film before curing  be high
and the transmittance in the visible region of a cured film be low. Specifically, it is preferred that the
change in transmittance at a wavelength of 450 nm before and after curing in a 3.0 pm thick film. be
20% or more. Here, the transmittance at a wavelength of 450 nm is an index of the transmittance in
the visible region_ More specifically, it is preferred that the transmittance change be 20% or more,
which is calculated by the following formula from the transmittance at a wavelength of 450 nm of a 3.0
pm thick film (before curing) to be obtained by coating a resin composition to a substrate and then
heat-treating it at 120C for 2 minutes and the transmittance at a wavelength of 450 nm of a 3.0 um
thick film. (after curing) to be obtained by further heat-treating the film before curing, at 230C for 30
minutes under nitrogen flow. The present  invention makes it possible to realize such a change in
transmittance easily. Change in transmittance (%) - transmittance before curing (%)- transmittance
after curing (%)       In the case of using the resin composition of the present invention as a
photosensitive resin, it is preferred that the transmittance of a resin film before curing be high_
Specifically, the transmittance at a wavelength of 450 nm of a resin film before curing is preferable
70% or more and more preferably 90% or more. It is preferred that the transmittance in the visible
region of a cured film be low. Specifically,  the transmittance at a wavelength of 450 nm of a cured film
is preferable 70% or less and more preferably 60% or less. In the case of using the resin composition
of the present invention for a planarization film or a dielectric filmofadisplaydevice, it is possible to
prevent malfunction caused by penetration of light to a TEl for driving, a leak electric current, or the like
by adjusting the transmittance of a cured film to be low. For this reason, the change in transmittance at
a wavelength of 450 nm before and after curing is preferably 20% to 100% and more preferably 30%
to 100%.       Next, the method for producing the resin composition of the present invention is
described. For example, a resin composition can be obtained by dissolving the aforementioned
components (a) to (c) and, if necessary, components (d) to (h), a thermally coloring component, an
adhesion promoter , an adhesion promoter, a surfactant, or the like in a solvent. Examples of the
dissolving method include agitation and heating. In the case of heating, it is lore erred to adjust the
heating temperature as far as the performance of a resin composition is not impaired and it is usually
from room temperature to 80C. The order of dissolving components is not particularly limited and, for
example, there is method of dissolving them one after another from a compound lower in solubility. As
for a component that is prone to generate bubbles during dissolution by agitation, such as surfactants
and some adhesion promoters, imperfect 



dissolution of other components due to the generation of bubbles can be prevented by dissolving the
other components and lastly adding that component.      It is preferred to filter the resulting resin
composition with a filter to remove dusts or particles. The hole diameter of the filter is, for example, but
is not limited to, 0.5 pm, 0.2 pm, 0.1 pm, and 0.05 pm. Examples of the material of the filter include
polypropylene (PP), polyethylene (PE),nylon(NY), and polytetrafluoroethylene (PTFE), and
polyethylene and nylon are preferre . When he resin composition contains (h) a filler or an organic
pigment, it is preferred to use a filter having a pore diameter larger than the particle diameter of them.
Next, the method for producing a cured film using the resin composition of the present invention is
described. A resin composition film is obtained by coating the resin composition of the present
invention by a spin coating method, a slit coating method, a dip coating method, a spray coating
method, a printing method, or the like, In advance of coating, the substrate to which the resin
composition is to be coated may be pretreated with the adhesion promoter mentioned above. For
example, there is a method of treating a substrate surface by using a solution in which 0.5 to 20% by
weight of an adhesion promoter has been dissolved in a solvent such as isopropanol, ethanol,
methanol, water, tetranydrofpran, propylene glycol monomethyl ether acetate, propylene glycol
monomethyl ether, ethyl lactate, and  diethyl adipate. Examples of the method of treating the substrate
surface include spin coating, slit die coati coating, dip coating, spray coating, and vapor treatment.
According to need, it is permitted to advance a reaction between the substrate and the adhesion
promoter by conducting drying treatment under reduced pressure and then conducting heat treatment
of 50C to 300C.      A cured film can be obtained by thermally treating a resulting resin composition
film. For example, a method of performing heat treatment at 230C for 60 minutes, a method of
performing heat treatment at 120 to 400C for 1 minute to 10 hours, a method perroom g heat
treatment at a low temperature of from room temperature to about 100C with addition of a curing
catalyst or the like, and a method of performing curing at a low temperature of from room temperature
to about 100C by a supersonic wave or electromagnetic wave treatment arementioned.       When the
resin composition of the present invention has photosensitivity, a negative type or positive type relief
pattern can be obtained by irradiating the above-mentioned resin composition film partially with active
light, such as an ultraviolet ray, and performing developing treatment with a developing solution.       A
cured film obtained by curing the resin composition of the present invention is suitably used as a
dielectric film or a protective film of wires . Fo example, there are an application  for a dielectric film or
a protective film of wires in a printed board in which wires are formed from copper, aluminum, or the
like on a film or a substrate of a polyimide and ceramics, and an application for a protective film for
partly soldering wires. When the resin composition contains an electrically conductive filler, it can also
be used as a wire material.       Moreover, a cured film obtained by curing the resin composition of the
present invention is suitably used as a planarization film or a dielectric layer of a display device having
a substrate with a TFT formed thereon, a planarization film, a dielectric layer, and a display element in
this order. Examples of a displaydevice of this constitution include a liquid crystal display device and
an organic EL display device. An active matrix type display device has a TFT on a substrate of glass
or the like and wires located in a side portion of the TFT and connected to the TFT and has a
planarization film thereon so that it may cover the irregularities of the wires, and it is further provided
with a display element on the planarization film. The display element and the wires are connected via a
contact hole formed in the planarization film. Fig. 1 shows a sectional view of a TFT substrate in which
a planarization 222m and a dielectric layer have been formed. A bottom gate type or top gate type TFT
1 in matrix form has been provided on a substrate 6 and a dielectric film 3 has been formed with the
TFT 1 covered therewith. A wire 2 connected to the TFT 1 



has been provided under the dielectric film 3. Furthermore, on the dielectric film 3 have been provided
a contact hole that opens the wire 2 and a planarization film 4 with the wire and the contact hole
embedded. The planarization film 4 has been provided with an opening so as to reach the contact hole
7 of the e 2. Moreover, an ITO (transparent electrode) 5 has been formed on the planarization film 4 in
connection with the wire 2 via the contact hole 7. Here, the ITO 5 serves as an electrode of a display
element (for example, organic EL element). In addition, a dielectric layer 8 is formed so that the
periphery of the ITO 5 may be covered. This organic EL element may be either a topemission type
which emits light fromthe side opposite to the substrate 6 or a bottom emission type which extracts
light from the side of the substrate 6. In he above-described manner, an active matrix type organic EL
display device in which the organic EL elements each have been onnected to a TFT 1 for driving them.
Moreover, a cured film obtained by curing the resin composition of the present invention is suitably
used as a dielectric layer of a display device having a substrate with a TFT formed thereon, a dielectric
layer, and a. display element in this order. Examples of a display device having such a constitution
include organic EL display devices. An active matrix type display device has a TFT on a substrate of
glass or the like, and wires located in a side part of the TFT and  connected to the TFT. The display
element and the wires are connected via a contact hole formed in the dielectric film. Fig 2 shows a
sectional view of a IFT substrate in which a dielectric layer has been formed. A bottom gate type or top
gate type TFT 1 in matrix form has been provided on a substrate 6 and a dielectric film 3 has been
formed with the TET 1 covered therewith. A wire 2 connected to the TFT 1 has been provided under
the dielectric film 3. Moreover, a contact hole 7 has been formed on the dielectric film 3 so that it may
open the wire 2. An ITO (transparent electrode) 5 has been formed in connection with the wire 2 via
the contact hole 7. Here, the ITO 5 serves as an electrode of a display element (for example, organic
element). A dielectric layer 8 is formed so that the periphery of the ITO 5, the TFT, and the steps of the
wires may be covered. This organic EL element may be either a top emission type which emits light
from the side opposite to the substrate 6 or a bottom emission type which extracts light from the side
of the substrate 6. In e above-described manner, an active matrix type organic EL display device in
which the organic EL elements each have been connected to a TFT 1 for driving them.       For
example, in the case of an organic EL display device using a TFT comprising, for example, amorphous
silicone, micro crystal silicon, or an oxide semiconductor typified by In-Ga-Zn-O, unfavorable
phenomena, such as a leak electric current or a  photoorganic electric current, ay be caused due to
penetration 



of blue light with a relatively high energy. Since a cured film obtainable from the resin composition of
the present invention has a moderate absorption near 450 nm, the occurrence of a leak electric
current, a photoinduced electric current, or the like is prevented and a stable driving/light emission
characteristic is obtained by using for a dielectric layer, a planarization film, etc. in such an organic
electroluminescence display device .       Moreover, a cured film to be obtained by curing the resin
composition of the present invention can be used suitably for such applications as a surface protect ive
film of a semiconductor element, such as LSI, an interlayer dielectric film, and an adhesive and an
underfill agent for packing a device into a package, a capping agent that prevents copper migration, an
on-chip microlens of a solid imaging element, and a planarization film for displays and solid imaging
elements. [Examples]        The present invention will be des cribedbelowwith reference to examples,
but the invention is not limited by these examples. The evaluations of the resin compositions in
examples were carried out by the following methods. (1) -valuation of transmittance
P,resincompos(hereinafter referred to as a varnish) was spin coated onto a 5 cm square glas s
substrate and was subjected to heat treatment (prebaking) at 120C for 2 minutes, so that a prebaked
film having a thickness of 3.0 pm was produced. A  varnish was spin coated so that its film thickness
after curing might become 3.0 um, and then heat treatment was carried out for 30 minutes at 230 C
under nitrogen flow ( oxygen concentration 20 ppm or less) using an Inert Gas Oven INH-21CD
available from Koyo Thermo Systems Co., Ltd., so that a cured film was produced. The thicknesses of
the prebaked film and the cured film were measured using a SURFCOM 1400D (available from Tokyo
Seimitsu Co., Ltd.). For each of the thus obtained prebaked film and cureda transmission spectrum at
wavelengths of 300 nm 



to 700 nm was measured using a UV-VIS spectrophotometer Multi-Spec-1500 (available from
Shimadzu Corporation) and a transmittance at a wavelength of 450 nm was measured. From a
transmittance before curing (= prebaked film) and that after curing (= cured film), a change in
transmittance was calculated using the following formula. Change in transmittance (%) - transmittance
before curing (%) - transmittance after curing (%)       When the change in transmittance is equal to or
more than 20%, a judgment as being good can be provided and when it is equal to or more than 30%,
a judgment as being very good can be provided. (2) Evaluation of sensitivity       The varnishes
prepared in Examples 4 to 11 and Comparative Examples 5 to 6 were each rotation coated onto a
6-inch silicon wafer and then heat-treated for 3minutes on a hot plate (Mark-7),  so that 4.0 um thick
prebaked films were produced. The prebaking temperature was adjusted to 120C for Examples 4 to 9
and Comparative Examples 5 to 6 and 100C for Examples 10 to 11. The resulting prebaked films were
exposed with an exposure of 0 to 500 mJ/c at a 25 mJ/cm2 step using an i-line stepper (DSW-8000,
available from GCA) . The line & space patterns used for the exposure are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
20, 30, 50 and 100 . In Examples 10 to 11, heating was carried out at 100C for   minute after the
exposure. After the exposure for Examples 4-9 or after the exposure and the following heating for
Examples 10 to 11, development was performed in a 2.38 wt% aqueous solution of
tetramethylammonium (TMAH) (ELM-D, available fromMitsubishi Gas Chemical Co., Inc. ) for 60
seconds, followed by rinsing with pure water, so that developed films were obtained. In the case of a
positive type varnish, an exposure at which the exposed part was dissolved and disappeared through
the development was defined as a photosensitivity. In the case of a negative type varnish, the
thickness of a film after development was measured and an exposure at which 90% of the thickness of
a prebaked film remained was defined as a photosensitivity . The thickness after prebaking and that
after development were measured using a Lambda Ace STM-602 available from Dainippon Screen
Mfg. Co., Ltd. at an index of refraction of 1.63. (3) Evaluation of chemical resistance (i) The varnishes
prepared in Examples 1 to 3 and Comparative 



Examples 1 to 4 were each spin coated out onto a 6 inch silicon wafer and then heat-treated for 3
minutes on a hot plate, so that 4.0 pm thick prebaked films were produced. On the other hand, films
after development were produced from the varnishes prepared in Examples 4 to 11 and Comparative
Examples 5 to 6 by the method described in the foregoing (2). The resulting prebaked films and film
after development were heat-treated at 230C for 30 minutes under nitrogen flow (oxygen concentration
20 ppm or less) using an Inert Oven INH-2 1CD available Kayo Thermo Systems Co., Ltd., so that
cured films were produced.       The resulting cured films were immersed in a stripping liquid 106
available from Tokyo Ohka Kogyo Co., Ltd. at 70C for 10 minutes. The thickness of a cured films
before the stripping liquid treatment and the thickness of a cured film after that treatment were
measured using a Lambda Ace STM-602 available from Dainippon Screen Mfg. Co., Ltd. at an index
of refraction of 1.64, and then the reduction in film thickness was calculated. The reduction in film
thickness is preferably 0.25 pm or less, more preferably 0.15 pm or less, and even more preferably
0.10 pm or less.        (ii) Cured films were produced by the method described in the foregoing (i) using
the varnishes prepared in Examples 4 toll and Comparative Examples 5 to 6. The resulting cured films
were immersed in a stripmng liquid 106 available from Tokyo Ohka Kogyo Co., Ltd. at 70C for 10
minutes. A cured film after  the stripping liquid treatment was observed with an optical microscope of
20 magnifications, so that the presence of coming off of a pattern was evaluated. The smallest pattern
having no coming off of a pattern was defined as being a remaining pattern . Since the finer a pattern
becomes, the more likely it comes off, when a remaining pattern is equal to or less than 20 um, a
judgment as being good can be provided and when it is equal to or less than 5pm, a judgment being
very good can be provided.       Synthesis Example 1 Synthesis of a hydroxyl group-containing diamine
compound 18.3 g (0.05 mol) of 2,2-bis(3-amino-4-hydroxyp enyl)nexafluoropropane (BASF, available
from Central Glass Co., Ltd.) was dissolved in 100 mL of acetone and 17.4 g (0.3 mol) of propylene
oxide (available from Tokyo Chemical Industry Co., Ltd.) , followed by cooling to-15C. A solution in
which 20 . 4 g ( 0 . 11 mol) of 3-nitrobenzoyl chloride (available from Tokyo Chemical Industry Co.
Ltd.) had been dissolved in 100 mL of acetone was dropped here. After the completion of the
dropping, agitation was done at -15C for 4 hours and then the temperature was returned to room
temperature. The precipitated white solid was collected by filtration and then was vacuum dried at
50C.       30 g of the resulting white solid was placed in a 300 miJ stainless steel autoclave and was
dispersed in 250 mL of methyl cellosolve, followedby the addition of 2 d of 5% palladium-carbon
(available from Wako Pure Chemical Industries, Ltd.), Hydrogen was introduced here with a balloon
and a reduction reaction was performed at room temperature . About 2 hours later, the reaction was
terminated on confirmation the fact that the balloon no longer shrank. After the termination of the
reaction, the palladium compound, the catalyst, was removed by filtration, followed by concentration
with a rotary evaporator, affording a hydroxyl group-containing diamine compound represented by the
following formula. 



[kagaku 15] Synthesis Example 2 Synthesis of a quinone diazide compound       Under dry nitrogen
flow, 21.22 g (0.05 mol) of TrisP-PA (commercial name, available from Honshu Chemical Industry Co.,
Ltd.) and 26.8 g (0.1 mol) of 5-naphthoquinonediazidosulfonyl chloride (NAC-5, available from Toyo
Gosei Co., Ltd.) were dissolved in 4 50 g of 1, 4 -dioxane and the temperature was adj usted to room
temperature. 12.65 g of triethylamine, which had been mixed with 50 g of 1,4-dioxane, was dropped
here so that the temperature of the system might not become equal to or higher than 35C. After the
dropping, agitation was done at 40C for 2 hours. A triethylamine salt was filtered and the filtrate was
poured into water. Then a precipitate formed was collected by filtration and washed with 1 L of 1%
aqueous hydrochloric acid. Then it was further washed with 2L of water twice. The precipitation was
dried in a vacuum dryer, so that a quinone diazide compound represented by the following formula
was obtained. [kagaku 16]       Synthesis Example 3 Synthesis of alkoxymethyl group-containing
compound (A-1)        (1) 103.2g (0.4 mhl) of 1,1,1-tris(4-hydroxyphenyl)ethane (TrisP-HAP, available
from Honshu Chemical Industry Co., Ltd.) was dissolved in a solution in which 80 g (2.0 mol) of
sodium hydroxide had been dissolved in 800 g of pure water. After the complete dissolution, 686 g of
36-38 wt% formalin was dropped at 20 to 25C over 2 hours. Then agitation was done at 20 to 25C for
17 hours . Thiswasneutralizedbyadding98gofsulfuric acid and 552 g of water and then was left at rest
for 2 days.   needlelike white crystal formed after being left at rest was collected by filtration and then
was washed with 100 mL of water. The white crystal was vacuum dried at 50C for 48 hours. When the
dried white crystal was analyzed by a high-performance liquid chromatograph available from
Shimadzu Corooration at 2 54 =using ODS as a column, acetonitrile/water = 70/30 as a developing
solvent, it was found that the starting material had disappeared completely and the purity was 92%.
Moreover, when analysis was done by NMR (GX-270, available from JEOL Ltd.) using DMSO-d6 as a
deuterated solvent, it was found to be hexamethyloled Tr2sP-HAP.        (2) Next, the compound thus
obtained was dissolved in 300  mL of methanol and was agitated at room temperature for 24 hours
after the addition of 2 g of sulfuric acid. To this solution was added 15.g of a. anionic ion exchange
resin (AmberlystiRA9638, available from Rohm. and Haas ) followed by agitation for 1 hour. Then the
ion exchange resin was removed by filtration. After that, 500mA of ethyl lactate was added and
methanol was removed by a rotary evaporator, so that an ethyl lactate solution was formed. This
solution was left at rest at room temperature for 2 days, so that a white crystal generated. When the
obtained white crystal was analyzed by high-performance liquid chromatography, it was found to be a
hexamethoxymethyl compound of TrisP-HAP (alkoxymethyl group-containing compound (A-1))
represented by the following formula having a purity of 99%. 



[kagaku 17]       Synthesis Example 4 Synthesis of alkoxymethyl group-containing compound (A-2)
(1) A dry white crystal was obtained in the same manner as in Synthesis Example 3(1) except for
using 169.6 g (0.4 mol) of 4, - [1- [4- [1- (4-hydroxypheny1-1) -1-methylethyl]phenyl] ethy
lidene]bisphenol (TrisP-PA, available from Honshu Chemical Industry Co., Ltd.) instead of 103.2 g (0.4
mol) of 1,1,1-tris(4-hydroxyphenyl)ethane (TrisP-HAP, available from Honshu Chemical Industry Co.,
Ltd.) . This was analyzed by high-performance liquid chromatography in the same manner as  in
Synthesis Example 3 (1) to be found that the starting materials had disappeared completely and the
purity was 88%. Moreover, it was subjected to NMR analysis in the same manner as in Synthesis
Example 3 (1) , thereby being found to be hexamethyloled TrisP-PA.       (2) Next, a white crystal was
obtained in the same manner as in Synthesis Example 3(2) except for using hexamethyloled T sP-PA
obtained by the described method instead of the hexamethyloledsP-HAP. The obtained white crystal
was analyzed by high-performance liquid chromatography to be a hexamethoxymethyl compound of
TrisP-PA (alkoxymethyl group-containing compound (A-2)) represented by a follow formula having a
purity of 99%. [kagaku 18]       Synthesis Example 5 Synthesis of alkoxymethyl group-containing
compound (A-3)        (1) Hexamethyloled TrisP-HAP having a purity of 92% was obtained in the same
manner as in Synthesis Example 3(1).        (2) Next, a white crystal was obtained in the same manner
as in Synthesis Example 3(2) except for using 300 raL of ethanol Instead of 300 mL of methanol. The
obtained white crystal was analyzed by high-performance liquid chromatography to be a ethoxymethyl
compound of TrisP-HAP (alkoxymethyl group-containing compound (A-3)) represented by a following
formula having a purity of 98%. 



agaku 19]  Synthesis Example 6 Synthesis of adhesion promoter (B-1)       36.6g (0.1 mol) of
BAHF(ava lable from Central Glass Co., Ltd.) was dissolved in 100 g of ethyl lactate (EL, available
fromMusashino Chemical Laboratory, Ltd.). Subsequently, 55.6 g (0.2 mol) of
3-glycidoxypropyitriethoxysilane (KBE-403, available from Shin-Etsu Chemical Co., Ltd.) was added to
this solution and agitated at 50C for 6 hours, so that adhesion promoter (B-1) was obtained.   Other
thermal cross-linking agents and acid generators used In the Examples and the Comparative
Examples are as follows. [kagaku 20] Example 1       32.9g (0.09 mol) of BABE was dissolved in 500 g
of N-methyl pyrrolidone (NMP) under dry nitrogen flow. Here was added 31.0 g (0.1 mol) of
3,3',4,4'-diphenyl ether tetracarboxylic dianhydr de (ODPA, available fromHMarlac Incorporated)
together with 50 g of NMP, followed by agitation at 30C for 2 hours. Then 2.18 g (0.02 mol) of
3-aminophenol (available from Tokyo Chemical IndustryCo. Ltd.) was added and agitation was
continued at 40C for 2 hours. In addition, 5 g of pyridine (available from Tokyo Chemical Industry Co.
Ltd.) was diluted in toluene (30g, available from Tokyo Chemical Industry Co..) and was added to the
solution, and then a cooling tube was attached and a reaction was carried out for 2 hours with the
temperature of the solution kept at 120C and further for 2 hours at 180C while  azeotropically removing
water together with toluene out of the system. The temperature of this solution was dropped to room
temperature and the solution was poured into 3 L of water, so that a white powder was obtained. This
powder was collected by filtration and further was washed with water three times. After the washing,
the white powder was dried in a vacuum dryer of 50C for 72 hours, so that a polyimide was obtained.
To 10 g of the polyim'de were added 4 g of 1,5-dihydroxynaphthalene (available from Tokyo Chemical
Industry Co. Ltd.), 5 g of the alkoxymethyl group-containing compounds (A-1) obtained in Synthesis
Example 3, and 40 g of aamma-butyrolactone (GEL, available from Mitsubishi Chemical Corporation),
so that a varnish of a polyimide resin composition was obtained . As to the transmittance at 4 50 nm of
a film obtained using this varnish measured before or after curing, the transmittance before curing was
95% and that after curing was 61%. This means that the change in transmittance was 34%. When the
chemical resistance of the cured film was evaluated, the reduction in film thickness was 0.10 nm or
less and therefore the chemical resistance was very good. Comparative Example 1 



A varnish of a polyimide resin composition as obtained in the same manner as in Example 1 except for
adding 5 g or 2,6-dimethoxymethyl -butylphenol (available from Honshu Chemical industry Co., Ltd.)
instead of the alkoxymethyl  group-containing compound (A-1) obtained in Synthesis Example 3. As to
the transmittance at 450 nm of a film obtained using this varnish measured before or after curing, the
transmittance before curing was 96% and that after curing was 85%. This means that the change in
transmittance was 11%. When the chemical resistance of the cured film was evaluated, the film
dissolved completely. Comparative Example 2       Into a 500-ml flask were charged 5 g of
2,2'-azobis(isobutyronitrile) and 200 g of tetrahydro uran (THE). The 35 gofmethylmethacryla e (MM),
30 go tert-butyl methacrylates (t-BM), and 35 g of methacryl.c acid (MA) were charged and agitated at
room temperature fora while, and after replacing the inside of the flask with nitrogen, agitation was
done at room temperature for 40 hours. 300 g of propylene glycol monomethyl ether was added here
and was agitated. After the completion of the agitation, the solution was charged into 2 L of water and
a precipitate of a polymer solid was collected by filtration. Furthermore, washing with 2 I of water was
done three times and the collected polymer solid was dried at 50C in a vacuum dryer for 72 hours, so
that an acrylic resin was obtained.       To 10 g of the obtained acrylic resin were added 4 g of
1,5-dihydroxynaphthalene (available from Tokyo Chemical Industry Co. Ltd.), 5 g of the alkoxymethyl
group-containing  compound (A-1) obtained in Synthesis Example 3, and 40 g of propylene glycol
monomethyl ether acetate (PMA, available from Kuraray Co., Ltd.), so that a varnish of an acrylic resin
composition was obtained. As to the transmittance at 450 nm of a film obtained using this varnish
measured before or after curing, the transmittance before curing was 97% and that after curing was
93%. This means that the change in transmittance was 4%. When the chemical resistance of the
cured film was evaluated, the film dissolved completely. Example 2       57.4g (0 . 095 mol) of the
hydroxyl group-containing diamine obtained in Synthesis Example 1 and 1.24 g (0.005 mol) of
1,3-bis(3-aminopropyl)tetramethyldis loxane (SiDA) were dissolved in 200 g of NMP under dry nitrogen
flow. 31.0 g (0.1 mol) of ODPA was added here and agitated at 40C for 2 hours. Then a solution in
which 7.14 g (0.06 mol) of demethyl foramide di ethyl acetal (available from Mitsubishi Rayon Co . ,
Ltd., DEA) had been diluted with 5 g of NMP was dropped over 10 minutes. After the dropping,
agitation was continued at 40C for 2 hours. After the completion of the agitation, the solution. was
charged into 2 L of water and a precipitate of a polymer solid was collected by filtra on. Furthermore,
washing with 2 L of water was done three times and the collected polymer solid was dried at 50C in a
vacuum dryer for 72 hours, so that a polyamide acid was obtained.        A varnish of a polyimide
precursor composition was obtained byweighing 10 gofthe thus obtainedpolyamideacidanddissolving 2
g of 1,6-dihydroxynaphthalene (available from Tokyo Chemical Industry Co. Ltd.) and 4 g of
MW-30HM (available from Sanwa Chemical Co., Ltd.) in 20 g of EL and 20 g of GEL. As to the
transmittance at 450 nm of a film obtained using this varnish measured before or after curing, the
transmittance before curing was 94% and that after curing was 40%. This means that the change in
transmittance was 54%. The transmission spectra before and after curin.g are shown in Fig. 3. The
transmittance of 400 nm to 550 nm dropped due to curing and therefore it was shown that coloring
occurred clearly in the visible range. When the 



chemical resistance of the cured film was evaluated, the reduction in film thickness was 0.10 pm or
less and therefore e chemical resistance was very good. Example 3       A varnish of a polyimide resin
composition was prepared in the same manner as in Example 2 except for adding 10 g of the
polvimide powder obtained in Example 1 instead of the polyamide acid and it was evaluated. It was
found that as to the transmittance at 450 nm of a film measured before or after curing, the
transmittance before curing was 95% and that after curing was 45%. This means that the change in
transmittance was 50%. When the chemical resistance of the cured film was evaluated, the reduction
in film thickness was 0.1 um or less  and therefore the chemical resistance was very good.
Comparative Example 3       A varnish of a novolac resin composition was prepared in
thesamemannerasinExample2 except for using 10 g of a novolac resin PSF2808 (available fromMun
Ei Chemical industry Co. , Ltd.) instead of the polyamide acid and it was evaluated. It was found that
as to the transmittance at 450 nnt of a film measured before or after curing, the transmittance before
curing was 97% and that after curing was 88%. This means that the change in transmittance was 9%.
The transmission spectra before and after curing are shown in Fig. 4. The transmittance hardly
dropped in the region of 400 nm or more after curing and therefore it was shown that coloring did not
occurred in the visible range. When the chemical resistance of the cured film was evaluated, the film
dissolved completely. Comparative Example 4       A varnish of a polyhydroxystyrene resin
composition was prepared in the same manner as in Example 2 except for using 10 g of a
polyhydroxystyrene resin MARIJKA LYNCUR S-2 (available fromiMaruzen Petrochemical Co., Ltd.)
instead of the polyamide acid and it was evaluated. It was found that as to the transmittance at 450 nm
of a filmmeasured before or after curing, the transmittance before curing was 97% and that after curing
was 91%. This means that the change in transmittance was 6%. When the chemical resistance of the
cured film was evaluated,  



the film dissolved completely. Example 4        A varnish of a positive type photosensitive polyimide
resin composition was obtained by further dissolving 4 g of the quinone diazide compound obtained in
Synthesis Example 2 in the varnish of Example 1. Using the obtained varnish, the evaluation of the
transmittance, the evaluation of the chemical resistance and the evaluation of the photosensitivity of a
film before and after curing were performed as mentioned above. The transmittance at 450 =was 95%
before curing and 60% after curing. This means that the change in transmittance was 35%. The
photosensitivity was 150 mJ/cm2. The reduction in film thickness was 0.10 pm or less . Apattern of 10
pm or more remained. Example 5        A varnish of a positive type photosensitive polyimide precursor
composition was obtained by weighing 10 g of the polyamide acid obtained in Example 2 and
dissolving 4 g of 1, 7-dihydroxynaphthalene (available from ftTokyo Chemical Industry Co. Ltd. ) , 5 g
of the alkoxymethyl group-containing compound (A-2) obtained in Synthesis Example 4, and 4 g of the
quinonediazide compound obtained in Synthesis Example 2 in 20 g of EL and 20 g of GBL. Using the
obtained varnish, the evaluation of the transmittance, the evaluation of the chemical resistance and the
evaluation of the photosensitivity of a film before and after curing were performed as mentioned above.
The  transmittance at 450 nmwas 90% before during and 59% after curing . This means that the
change in transmittance was 31%. The photosensitivity was 150 mJ/cm2. The reduction in film
thickness was 0.15 um. A pattern of 10 um or more remained. Comparative Example 5       A varnish
of a positive type photosensitive polyimide precursor composition was prepared in the same manner
as in Example 5 except for using 1-naphthol instead of 1,7-dihydroxynaphthalene and it was
evaluated. The transmittance at 4 50 nmwas 90% before curing and 77% after curing . This means
that the change in transmittance was 13%. The reduction in film thickness was 0.20 um. The
photosensitivity was 300 mJ/cm2. A pattern of 20 um or more remained. Comparative Example 6 



A varnish of a positive type photosensitive polyimide precursor composition was prepared in the same
manner as in Example 5 except for using 2,7-dihydroxynaphthalene instead of
1,7-dihydroxynaphthalene and it was evaluated. The
transmittanceat4sonmwas9o%beforecuringand74%aftercuring. This means that the change in
transmittance was 16%. The reduction in film thickness was 0.15 pm. The photosensitivity Was 150
mJ/cm2. A pattern of 10 pm or more remained. Example 6       A varnish of a positive type
photosensitive polyimide precursor composition was prepared by further dissolving, in  the varnish of
Example 5, 0.5 g of 5-propylsulfonyloxyio-5H-thioahene-2-methylphenyi-acefon itrile (commercial
name PAC-103, available from Ciba Specialty Chemicals Corporation) as a thermal acid generator.
Using the obtained varnish, the evaluation of the transmittance, the evaluation of the chemical
resistance and the evaluation of the photosensitivity of a filmbefore and after curing were performed as
mentioned above. The transmittance at 450 nmwas 90% before curing and 59% after curing. This
means that the decrease in transmittance was 31%. The photosensitivity was 150 mar/cm2. The
reduction in film thickness was 0.10 pm or less. A pattern of 10 um or more remained. Example 7
A varnish of a positive type photosensitive polyimide precursor composition was obtained by further
dissolving, in the varnish of Example 5, 0.5 g of the adhesion promoter (B-1) obtained in Synthesis
Example 6. Using the obtained varnish,              ion of the transmittance, the evaluation of the
chemical resistance and the evaluation of the photosensitivity of a film before and after curing were
performed as mentioned above. The transmittance at 450 nm was 90% before curing and 59% after
curing. This means that the change in transmittance was 31%. The photosensitivity was 150 mJ/cm2.
The reduction in film thickness was 0.15 pm. A pattern of 3 pm or more remained. Example 8  



A varnish of a positive type photosensitive polyimide precursor composition was obtained by weighing
10 g of the polyamide acid obtained in Example 2 and dissolving 4 g of 2,3-dihydroxynaphthalene
(available from Tokyo Chemical Industry Co. Ltd.), 5 g of the alkoxymethyl group-containing compound
(A-2) obtained in Synthesis Example 4, and 4 g of the quinonediazide compound obtained in Synthesis
Example 2 in 20 gof EL and20 g of GEL. Usingtheobtainedvarnish, the evaluation of the transmittance,
the evaluation of the chemical resistance and the evaluation of the photosensitivity of a film before and
after curing were performed as mentioned above. The transmittance at 4 50 nmwas 93% before curing
and 63% after curing . This means that the change in transmittance was 30%. The reduction in film
thickness was 0.15 pm. The photosensitivity was 200 mJ/cm2. A pattern of 10 nm or more remained.
Example 9       18.3 g (0.05 mol) of BAHF was dissolved in 50 g of NMP and 26.4 g (0.3 mol) of
glycidyl methyl ether under dry nitrogen flow and the temperature of the solution was cooled to -15C.
Here was dropped a solution in which 7 . 4 g (0 . 025 mol) of diphenyl ether dicarboxyl ic acid
dichloride (available from Nihon Nohyaku Co., Ltd.) and 5.1 g 0.025 mol) of isophthalic acid chloride
(available from Tokyo Chemical Industry Co. Ltd.) had been dissolved in 25 g of GEL so that the
internal temperature might not exceed 0C. After the completion of the dropping, agitation  was
continued at -15C for 6 hours. After the completion of the reaction, the solutionwas charged
into3Lofwatercontaining 10% by weight of methanol and a white precipitate was collected.
Thisprecipitatewascollectedbyfiltration, washed with water three times, and then dried in a vacuum
dryer of 50C for 72 hours, so that a polyhydroxyamide was obtained.      A varnish of a positive type
photosensitive polybenzoxazole precursor composition was obtained by dissolving 10 g of the
obtained polyhydroxyamide, 4 g of 1,5-dihydroxynaphihalene, 2 g of the quinone diazide compound of
Synthesis Example 2, 0.5 g of WPAG-3 14 ( commercial name , available fromWako Pure Chem cal
Industries, Ltd.), and 5 g of MX-270 in 10 g of EL and 30 g of GEL. Using the obtained varnish, the
evaluation of the transmittance, the evaluation of the chemical resistance and the evaluation of the
photosensitivity of a film before and after curing were performed as mentioned above. The
transmittance at 450 nmwas 92%beforecuringand 61% after curing. This means       the decrease in
trans tance was 31%. The reduction in filmthicknesswas0,25mandthephotosensitivitywas 1 60 mJ/cm2
A pattern of 20 pm or more remained. Example 10       A varnish of a negative type photosensitive po
ybenzoxazole precursor composition was obtained by dissolving 10 g of the polyhydroxyamide
obtained in Example 9, 1.5 g of 1,7-dihydroxynaphthalene, 0.5 g of WPAG-314 (commercial name, 



available from Wako Pure Chemical Industries, Ltd.), 0.5 g of
5-propylsulfonyloxydmino-5H-thiophene-2-methylphehyl-aceton itrile (commercial name PAG-103,
available from Ciba Specialty Chemicals Corporation) as a thermal acid generator, and 2 g of
MW-30HM in 40 g of GEL. Using the obtained varnish, the evaluation of the transmittance, the
evaluation of the chemical resistance and the evaluation of the photosensitivity of a film before and
after curing were performed as mentioned above. The transmittance at 450 nmwas 95% be ore curing
and 57% after curing . This means that the change in transmittance was 38%. The reduction in film
thickness was 0.25 pm and the photosensitivity was 200 mJ/cm2. A pattern of 20 pm or more
remained. Example 11      A varnish of a negative type photosensitive polyimide resin composition was
obtained by adding 5 g of 1,7-dihydroxynapnthalene, 4 g of the alkoxymethyl group-containing
compounds (A-3) obtained in Synthesis Example 5, 2 g of ethyleneoxide-modifiedbisphenol A
dimethacrylate (NK ester BPE-100, available fromShin-Nakamura Chemical Co. , Ltd.), 0.5 g of
trimethylolpropane triacrylate, 0.1 g of 1, 2-octanedione-1- [4- (phenylthio) -2- (0-benzoyloxime)
(available from Ciba Specialty Chemicals Co po a ion), 20 g of EL, and 20 g of GEL to 10 g of the
polyimide obtained in Example 1. Using the obtained varnish, the evaluation of the transmittance, the
evaluation of the chemical resistance and  the evaluation of the photosensitivity of a film before and
after curing were performed as mentioned above. The transmittance at 450 nmtwas 94% before curing
and 66% after curing. This means that the change in transmittance was 28%. The reduction in film
thickness was 0.1 pm and the photosensitivity was 200 mJ/cm2. A pattern of 10 pm or more remained.
The compositions and evaluation results of Examples 1 to 11 and Comparative Examples 1 to 6 are
shown in Tables 1 to 3. Table 1  



Resinomposrtion componeni  IFused porycyclic iaromatic compound having a hydroxyl Added amount)
i l8400P l(Added amount) Thermal pros linkrng agent (Added amount) Photo acid generator (Added
amen, 



Resinl Photopolymenzation (Added amount) initiator Compound having two ar more emy)eampay
unsaturated bonds(Added amount) Others O SOlvent Example I Pah4Mide1 Dthydroxynaphthalen (10
g)! (4 9) A-1 



(5 9)     GEL (40 g) Example 2 (10 g) , PCIYamSacd1Dihydroxynaphthalene 1(2 g) 



MT4m3OHM    , )20 91209) Example 3 POIYimMe (10 g) ' Dinydroxyn aohthalene I(2 g) 



W-30H (4 a)    EL/GEL (20 g/20 g) Example 4 PMrnide (10 g) 1.5- Oft414444(4aW hal444 



(4 0) A -1 (5 g) Synthesis Example 2 (4 g)    GEL (40 g) Example 5 



PpiY8(lmoEdge acid  Dthydroxynaphthalene (4 g) A-2 )5p) Synthesis Ex 2 4 g   EL/GEL 20 9120 g) 



Example 6 Poiyamrde acrd,             Dinyclroxynaphtharen (10 g)(4 g) A-2 (5 g) Synthesis Exe 2 /49)
PAG-103 (ON g) 



EL/GEL (20 9)20 eit Example 7 Polyamide add (10g) Dthymexpaappthalee (4 g) A-2 (5 9) Synthesis
Example 2 (4 g) 



Adhesion EL/GEL promoter E-1POO/20M /0.59) Example 8 Polyamide acid (10 9)
EthamEmpeppropmp (4 0) (5 g) A-2 SyExample 



2 (4 g)    EL/GEL (20 g120 9) Exam* 8 Polyhydroxyamid a (10 g) Dthydroxynaphthatene 



(4 g) MX-270 (4 co Synthesis Example 2 (2 g) WPAG414 (0-5 g)    EL/GEL! ' (10 9/30 g)  



Table 2 Resin comoositon component I I ( I Resin1  Fused porycyclic aromatic compound ha 'dog ha
hydroxyl group (Addt oamoun (Added amount) i Thermal cross- linking agent (Added amount) i 



Photo acid generator (Added amount) VVPAG-314) (OEM , PhotopellsreneeSen initiator (Added
amount) Compound haysmtwo or more ethylenically unsaturated 



bonds(Added amount) Others1 I solvent H- GIRL (40 9) Example 10 P olyhydroxyamid t i(10 g)
Dihydroxynaphthalene 



(1.50) W-30HM (2 g)  -  PAG-103I (0.59)  Example Polvimide (10 9) Dihydroxynaphthalen 



(5 9) A-3 (4 g) I 1 2-Octanedione-144 I (ettenylthio)ohenyi)-2 No-benzoloxime) (0.1 ' 91 Ethoodated
brobenol A dimethacrytate (2 9) Trimethyleipropane triacrylate (0.591 EUGHL (20 9/20 9) Comparative
Example I Polyimide             Dihydroxynaphthalen (10 g)(4 g) 2,6- 



Dimethoxymethyl -Lbutylphenol(5   GEL  (40 g) Comparative Example 2 Denen resin CD 9)
Dihydroxynaphthalene 



(4 g) A-1 (5 g)     PMA (40g( Comparative Example) Novo)ak resin 



(10 9) i i i Othydroxynaphthalene I(2 g) W-30HM (4 g)    EL/GEL (20 9120 g) Comparative 



Example 4 Polyhydioxystyre In (10 g) Dihydroxynaphthalene (2 g) MW-30HM (4 9)   (20 9/20 g)  



EL/GEL Comparative Example 5 Polyamide acid1-Naphthoi (10 5)(4 g) A-2 (5 g) YBple (4 9)  (20 g/20
g)  



EL/GBL Comparative Example 6 MO/amide acid (10 9)   . Drhydroxynaphthalene (5 9) A-2 (F 0)
synNS Example 2 1491 



ELJGBL (20 g/20 g)  Table 3  Transmittance Photosensitivity Chemical resistance  Transmittance at
450 nm before 



curing Transmittance at 450 nm after curing Change in transmittance at 450 nm  Loss of film
Remaining pattern I 



Example 1I95% I 61% 34%  s0.10 pm  Example 2 94% 40% 54%  



_0.10 pm  Example 3 I95% 45% 50%  s'0.10 pm  Example 4 95% 60% 



35% 150 mJ/cm2 <0.10 pm 10 pm 1Example 5 90% 59% 31% 150 mJ/cm2 0.15 pm 10 pm Example 6



90% 59% 31% 150 mJ/cm2 5:0.10 pm 10 pm Example 7 90% 59% 31% 150 mJ/cm2 0.15 pm 



3 pm 'Example 893% 63% 30% 200 mJ/cm2 0.15 pm 10 pm IExample 9 '92% 61% 31% 160 mJ/cm2 



0.25 pm 20 pm Example 10 95% 57% 38% 200 mJ/cm2 0.25 pm 20 pm Example 11 194% 66% 



28% 200 mJ/cm2 0.10 pm 10 pm Comparative Example 1 ' 96% 85% 11%  Completely 



dissolved - Comparative Example 2 97% 93% 4%  Completely dissolved  Comparative I 



97% Example 3I 88% 9%  Completely dissolved  Comparative Example 4 97% 91% 



6%   Completely dissolved  Comparative Example 5 90% 77% 13% 300 mJ/cm2 0.20 pm 



20 pm i Comparative ? 190% Example 6i ? 74% 16% 150 mJ/cm2 0.15 pm 10 pm  



Example 12       A bottom gate type TFT was formed on a glass substrate and wiring (1.0 pm in height)
connected to the TFT was formed. A dielectric film made of S3N4 was formed so that the TFT and the
wires might be covered therewith. Next, a contact hole was formed in this dielectric film. Moreover,
aplanarization film was formed on the dielectric  film in order to planarize the irregularities of the TFT
and the wires. The formation of the planarization film on the dielectric film was carried out by spin
coating the varnish of the photosensitive polyimide precursor composition obtained in Example 5 onto
the substrate, prebaking it on a hot plate at 12000 for 3 minutes, then exposing and developing it, and
then subjecting it to heat calcination at 250C for 60 minutes under airflow.
Thecoatingpropertyatthetimeofcoatingthevarnish was good and no development of wrinkles or cracks
was found in the cured film obtained after the exposure, development and calcination. The average
step height of the wires was 500 nm and the thickness of the produced planarization film was 2000 = .
Next, a top emission type organic EL element was formed on the resulting plana zation film. First, a
bottom electrode of ITO was formed on the planarizatmon film by sputtering in connection with a wire
via a contact hole. Then, a resist was coated, prebaked, andexposedthroughamaskofadesiredpattrn,
thereby being developed. Pattern processing was carried out by wet etching using an ITO etchant and
using the resist pattern as a mask. Then, the resist pattern was stripped using a resist stripping liquid
(a mixed liquid of monoethanolamine and DMSO). The thus obtained bottom electrode corresponds to
an anode of an organic EL element. Next, a dielectric layer shaped so that it might cover the  bottom
electrode was formed. For the dielectric layer was used similarly the varnish of the photosensitive
polyimide precursor composition obtained in Example 5. By providing this dielectric layer it is possible
to prevent short-circuit between the bottom electrode and an upper electrode to be formed in a
subsequent step. The dielectric layer was patterned and was subjected to heating treatment at 25000
for 60 minutes, so that a dielectric layer having a moderate absorption near a wavelength of 450 nm
was formed.         Moreover, a hole transporting layer, red, green, and blue organic light-emitting
layers, and an electron transporting layer were provided one after another by vapor deposition via a
desired pattern mask in a vacuum deposition apparatus. Subsequently, an upper electrode of
aluminum was formed over the whole top surface of the substrate. This corresponds to a cathode of
an organic EL element . The aforementioned substrate obtained was taken out of the vacuum
deposition apparatus and then was sealed by bonding it to a sealing glass substrate using an
ultraviolet-curable epoxy resin. 



In the above-described manner, an active-matrix type organic EL display device in which a TFT has
been connected to each organic EL element for driving it was obtained. Good luminescence was
exhibited when voltage was a lied via a driving circuit. Example 13        A bottom gate type TFT was
formed on a glass substrate and wiring (1.0 pm in height) connected to the TFT was formed. A
dielectric film made of Si3N4 was formed so that the TFT and the wires might be covered therewith.
Next, a contact hole was "formed in this dielectric film. This wiring is an item for connecting a TFT and
another TFT or an organic EL element to be formed in a subsequent step and a TFT.       Next, a
bottom electrode of ITO was formed by sputtering in connection with a wire via a contact hole. Then, a
resist was coated, prebaked, and exposed through a mask of a desired pattern, thereby being
developed. Pattern processing was carried out by wet etching using an ITO etchant and using the
resist pattern as a mask. Then, the resist pattern was stripped using a resist stripping liquid (a mixed
liquid of monoethanolamine and DMSO) . The thus obtained bottom electrode corresponds to an
anode of an organic EL element.       Next, a dielectric layer having such a shape that it could cover
the periphery of the bottom electrode, the TFT, and the steps of the wires was formed. As to the
dielectric layer, the varnish of the photosensitive polyimide precursor composition obtained in Example
5 was spin coated onto the substrate, subsequently dried under reduced pressure, then prebaked on a
hot p1. ate at 120C for 3 minutes, then exposed and developed, and then subjected to heat calcination
at 25000 for 60 minutes under nitrogen flow. The coating property at the time of spin  coating the
varnish was good and no development of wrinkles or cracks was found in the cured film obtained after
the exposure, development and calcination. The average step height of the wires was 500 nm and the
thickness of the produced dielectric layer was 2000 nm. By providing this dielectric layer it is possible
to prevent short-circuit between the bottom electrode and an upper electrode to be formed in a
subsequent step. Thus, an dielectric layer having a moderate absorption near a wavelength of 450 nm
was formed.       Moreover, a hole transporting layer, red, green, and blue organic light-emitting layers,
and an electron transporting layer were provided one after another by vapor deposition via a desired
pattern mask in a vacuum deposition apparatus. 



Subsequently, an upper electrode of aluminum was formed over the whole top surface of the
substrate. This corresponds to a cathode of an organic EL element . The aforementioned substrate
obtained was Laken out of the vacuum deposition apparatus and then was sealed by bonding it to a
sealing glass substrate using an ultraviolet-curable epoxy resin.       In the above-described manner,
an active-matrix type organic EL display device in which a TFT has been connected to each organic
EL element for driving it was obtained. Good luminescence was exhibited when voltage was applied
via a driving circuit. [Industrial Applicability]         The resin composition of the present invention can be
used suitably for applications such as a surface protective film and an interlayer dielectric film of a
semiconductor element, a dielectric layer of an organic EL element, a planarization film of a TFT
substrate for driving of a display device using an organic EL element, a wire-protecting dielectric film of
a circuit board, an on-chip microlens of a solid imaging element, aplanarization film for displays and
solid imaging elements, a solder resist for circuit boards, an underfill agent, and a capping agent for
preventing copper migration. Explanation of reference numerals 1: TFT 2: Wire 3: Dielectric film 4:
Planarization film 5: ITO 6: Substrate 



7: Contact hole 8: Deectric layer  CLAIMS        1. A resin composition comprising (a) a polyimide, a
polybenzoxazole, a polyimide precursor, or a polybenzoxazole precursor, (b)
1,5-dihydroxynaphthalene, 1,6-dihydroxynaphthalene, 1,7-dihydroxynaphthalene, or
2,3-dihydroxynaphthalene,and(c) athermalcross-linkingagent having a structure represented by the
following formula (1) or a thermal cross-linking agent having a group represented by the following
formula (2): [kagaku 1]       wherein in formula (1), R represents a linking group having 2 to 4 valencies,
R1 represents a monovalent organic group having I to 20 carbon atoms, Cl, Br, I, or F, R2 and R3
each represent CH2OR5 (R5 is a hydrogen atom or a monovalent hydrocarbon group having 1 to 6
carbon atoms), R4 represents a hydrogen atom, a methyl group or an ethyl group, s represents an
integer of 0 to 2 and u represents an integer of 2 to 4; -N(CH2OR6),(H)0 (2)       wherein in formula (2),
R6 represents a hydrogen atom or a monovalent hydrocarbon group having I to 6 carbon atoms, t is 1
or 2 and v is 0 or 1, provided that t + v is 1 or 2.        2. A positive type photosensitive resin
composition comprising the resin composition according to claim I and further (d) a photo acid
generator.          3. A negative type photosensitive resin composition comprising the resin composition
according to claim 1 and further (e) a photopolymerization initiator and (f) a compound having two or
more ethylenically unsaturated bonds. 



4. The resin composition according to any one of claims 1 to 3, wherein the change in transmission of
light having a wavelength of 450 nm before and after cure in a film having a thickness of 3.0 pm is
20% or more.        5. A display device comprising a substrate in which a thin film transistor has been
formed, a. planarization film and/or a dielectric layer obtained by curing the resin composition
according to any one of claims I to 4, and a display element in this order.        6. The display device
according to claim 5, wherein the display element is an organic electroluminescent element. 








