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 board&-BAEK UND ART  Cured films produced by
curing compositions containing polyimide or polybenzoxazole have been usedwidely for dielectric
fims, protectivefithl, pRANZatioh s, anttRE 1k of SemidonaUEtor Bletments of Aiplay 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 matri;gf)i; io(lﬁd by, tail dﬁﬂ\l]af AR order to prevent malfunction caused by penetration of light
into a TFT for ¢ rlri!/ing o?a gisp}ay de&ce, a leak electric current, and the like, it is required to reduce

the transmittance of 2 diglectriclayer.of, an argapic EL device or aglanarization filmdq be provided on
a TFT substrate of an organic EL display. Examples of a technology of reducing the transmittance of a
visible regien greatan thana wayveleagth ekA4QQ, nmin & cured filrg include adnethed of adding a
colorant, such as carbon black, an organic or inorganic pigment, and a dyestuff, to a resin composition
like that seem i aiackomatrix: materalfar liguid orystakdisplays,an REB: pastenmaterial,zand the like.
Since resin compositions containing such colorants have absorption in a exposure wavelength region
of 400 to 450 airdttis difficulirte use them as:positive type gphetasepsitivelresinrdompesitions which are
sensitized by making light reach to a film bottom and therefore the use as a negative type
photosensitie ¢&sincompasitidir suchnthat acfilmttherecfis phétoecured fronritsisutface islcommon.
Examples of a technology of reducing the transmittance of a cured film of a positive type pho osensi ve
resin comp®sitiBatdud® dpositiveaype radiatis resin Ebrmpodition comphisingtar alkali-soluble resin,
a quinone diazide compound, and a coloring composition of a leuco dye, a developing agent, and so
on (see, for'&Efiples paehtidoctiieit 10 a3Fhotosenditive Fé&sin §iF witich H e dtderiditive material

that will become black upon heating has been added beforehand (see, for example, patent document

2, and a Positve ¥ pephotosensiivesresitéothposifior coMpHSing andiRaRSoltbleresh, a quinone
diazide compound, a thermally coloring compound that colors upon heating.and ex%ibitsjanj
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absorbance maximum at 350 fim or more and 700 nim or [8§s, and a compound that hias no

absorbam%%ﬂ%%%%%%@g‘,Oio?g}%%glﬂqJ&Slso 'ap,500.nrp andha ﬁ)ﬂ;?%sg%@ngQXim“m at
500 nm o- more and 750 nm or less (see, for example, patent document 3). These are technologies of

reducing th%&%_ﬁﬁ@f“@ﬂ%‘%%@ sured-film.while keeping the: trapsmittance 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.
BACKGROUND ART

Cured films produced by curing compositions containing
polyimideorpolybenzoxazolehavebeen usedwidelyfordielectric
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 increass contrast in applications such
as, for example, a dielectric layer of an organic EL display

and a black matrix of a liguid crystel display. In order to



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 aresirecompositiendhatcaneeduce the transmittancein the visible region ef aared film by
the use of a combination of specific compounds while maintaining the transmittance of the resin film
before curifg MEANG. TO SOIVE THE PROBIEMS 2 Thatdisy irecpresentirmeation provides a
resin composition comprising (a) a polyimide, a polybenzoxazole, a polyimide precursor, or a
polybenzoxa6lelpréeurser, (by 115dikydrokyhaphithaiere, Tieedinydrosyaaphtharenel a

dielectric laver 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

filminclude 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 inablack matrixmaterial for liguid

crystal displays, an RGB paste material, and the like. Since

resin compositions contalning such colorants have absorption

in a exposure wavelength region of 400 to 450 nm, it is difficult

Lo 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 £ilm thereof is photocured from its

surface 1s common.

Examples of a technology of reducing the transmittance of
acured filmof a positive fype photosensitive resin composition
include a positive type radiative resin composition comprising
an alkali-scluble resin, a guinone diazide compound, and a
coloring compesition 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 klack



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 CH20RS5 (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,t0.2 and, u representsan integer of.2 topd; -N(CH2OR6)t(H)Y (2)

wherein in formula (2), R6 represents a hydrogen atom or a monovalent hydrocarbon group having 1

to 6 carbornyatoms: 401 062 @Rdwis 0 ord -Rrovided thatd +V isi L 012 ERREGE QF THE

INVENTION According to the present invention, it is possible to obtain a resin composition that can
reduce thedransmittancedn thendsibleseyiomef accured filnawhileraaintatning: thedransmittance of the
resin film before curing. BRIEF DESCRIPTION OF THE DRAWING Fig. 1 is a sectional view of a
TFT substrate:inawhieh ayplanarization finrand: adlieleetric dayer haveeenfermedy anBig. 2 is a
sectional view of a TFT substrate in which a dielectric layer has been formed.

exhibits an absorbance maximum at 350 nm or more and 700 nm or

less, and & compound that has no absorbance maximum at 350 nm

or more and less than 500 nm and has an absorbance maximum at

500nmormore and 750 nmor Lless (sse, forexample, patent document

3). These are techrnologies 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
[Fatent Document Z] JP 1L0-170715 A
[Patent Document 31 US Patent Application Publication No.

2004/187703 Specification

SUMMARY OF THE INVENTTON

tProblems to be sclved by invention]



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 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 @omgggﬁldgog%gnlggg enthaving a group represented by the formula

(2) provided above. The combination of component (b) and component (c) with the resin of

component;(g} makes dtpossible o make.a curad-film.colgratA40010-45Q,amctg reduce the

transmittance in the visible range greatly. Lack of any one of the three compounds (a) to (c) will result
in difficulty in-thelintended eploring at.400450:nMm <Ehescamponemsiwill he-descrinestbelow.  The

resin composition of the present invention includes (a) a polyimide, a polybenzoxazole, a polyimide
precursor, ef-a polybenzoxazotes precurson dsmaytincludertwoior more of theim and-alsetmay include a
copolymer that has two or more of their repeating units. Polyimide and polybenzoxazole are resins
that have acyclie striictute: of andmige:ring ok anaoxazelecrny i theirahaincchain.sthechuniber of
repetitions of the repeating units is preferably 10 to 100000. Polyimide can be obtained by reacting a
L.e racarboxylic: acig¢ or its:eorrespenditrieiragarboxyicidianhyditersrcorfésioniding fefracarboxylic
acid diester dichloride with a diamine or its corresponding diisocyanate compound or corresponding
trimethylsilyi&@d digfife aidlt hasta fetrioxylic'a@d Feésidue antPaffamitésresidGe For
example, it can be obtained by dehydration-cyclizing a polyamide acid, which is one of the polyimide
precursors protiiced by hakiitta tetfacarBoic dianhydrae tehe ewith a'diamife, by Rdating
treatment or chemical freatment. | Ehe h%_ati@%trgatmen% a solveglt thact aze_otrgpicallg .bé)il(s:, with
water, such'as’m=xylehe’ nray B& addet. The gaﬁlr?ge treatimen Ir‘rh'al"ynt‘;le doneata ?Nt]érﬁperature of
equal to or lower than, 100C with the addition of a weakly acidic.carboxylic acid compound. Examples
of the cycliz%?%ﬁ%%?ﬁﬁswol & Used " fb?%i%rclﬁe‘mlceaef Frgéafsrﬁﬂén%ﬁéfﬁgegdre% ré%%sn%%ﬁd%rrgation
agents such as carboxyli Iq\d&]hydrides and dicyclohexyl carbodiimide and bases such as triethylamine,
A description of the polyimide precursor will be made later.

MEANS TC SOLVE THE PROBLEMS

That is, the present inventionprovides a resin composition
comprising (a) a polyvimide, z polybenrzoxazole, a polyimide
precursor, or a polybenzoxazole precursor, (b}
1,5-dihydroxynaphthalene, 1,6-dihydroxynaphthalene,
i, 7-dihydroxynaphthalene, or2, 3-dihydroxzynaphthalene, and (c)
a thermal cross-linking agent having a structure represented
by the following formula (1) or a thermal cross-linking agent
naving a group represented by the following formula (2):
[kagakua 1]

in formula {1), R represents a linking group having 2 to
4 valencies, R' represents a monovalent organic group having

1l to 20 carbon atoms, Cl, Br, I, or F,Eﬁ and R® each represent



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, mayobe addeds Morspyendbe healingtreatmentraay hecdane abadowdemperatyre of
equaltoor lower than 2 0 0 C with the addition of an acidic compound. Examples of the cyc ization
catalyst to hewbsed for the €hemicalrtreatmeny incldde phospharicsanhydrite; dhaseszand carbodiimide
compounds. A description of the polybenzoxazol precursor will be made later. In the present
invention, frernithé viswpgintof solubitityyih aragueous akkalr sekition, the polyiatde prefefably has an
acidic group or an acidic group derivative such as 0E27, SO3R7, CONR7R8, 000R7, and
SO2NR7R8¢in4a tetrhcarboxylie aeld-residuelorta diaminé résidye,and it more preferably has a
hydroxyl group. In addition, the polybenzoxazole preferably has an acidic group or an acidic group
derivative, such as'®ORTSG3R7 FCONR7RS, 000R7, and SO2NR7RS, 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 orwéj%%ﬁ}a@htfd?ﬁgfﬁfagréaﬁ) having o2V erbon atMCThE AIGHE gtbup refers to
a case where all of R7 or Re ar Vré}/dro en atoms, and the aciqictgro%p derivative refers to a case
where a m&nGValentorganic group having 1 ¥9 20'carbon aféms is contained in R7 6r R6. In the
present invgntign,oq:xaén%lgé o\ff p;r.LeFjeHeg structures, 91} a égtr@q@g%mglig a&idirses'dugrofﬁ polyimide and
a dicarboxyﬁc acid residue of a polybenzoxa’zol% (these are hereinafter reférred 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:=Ritre greul.-a CyYana-groty: 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-,an@--Q2H4-r@+ o the present invention, it ispossible tocbtain
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.

BRIEEF 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 befcre and after curing.



--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 morecofithese: may-be used together: [kagaku-9] oy

The resin composition of the present invention comprises
ta) a polyimide, a polybenzoxazole, a polyimide precursor, or
a polybenzoxazole precursor, (b} 1,5-~dihydroxynaphthalene,
1,6-dihydroxzynaphthalene, 1,7-dihydroxynaphthalene, or
2, 3~-dihydroxynaphthalene, and (¢) athermal cross-linkingagent
havingaaStructurerepresentedkﬂzthe,formula (1) provided above
or a thermal cross~linking agent having a group represented by
the formula (2) provided above. The combination of component
(L) and component (c) with the resin of component {(a) makes it
possible to make a cured film coler at 400 to 450 nm to reduce
the Transmittance in the visible range greatly. Lack of any
one of the three compounds (&) to (¢) 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. Itmay include two or more of them
and also may include a copolymer that has two or more of their
repeating units.

Polyimide andpolybenzoxazole are resins that have a cyclic
structureof an imide ring or anoxazole ring in theirmain chain.
The number of repetitions of the repeating units is preferably
10 to 100000.

Polyimide can be obtained by reacting a tetracarboxylic



[kagaku 5] It is noted that Orepresentsa. 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
aforementigredipelyirn$ de-and-palybenzoxazele: The number of repgtitions of the.repeating units is
preferably 10 to 100000. Examples of the polyimide precursor include a polyamide acid, a polyamide
acid ester, apolyarpige-acid amide.-and-a pelyiseim.de,andi a pelyamideracid-and apalyaride acid
ester are preferred. Examples of the polybenzoxazole precursor include a polyhydroxyamide, a
polyaminoahige; pelyamide, sancha pelyantidesimide; and @polyhydroxyamideds preferred. In the
present invention, from the viewpo nt of solubility in an aqueous alkali solution, the polyimide precursor
and the polybemzoxazotéiprecursonpréfetably hawe an atidic:groupeorcan acidicsgreup derivative such
as OR7, SO3R7, CONR7R8, 000R7, and 502NR7R8, in an acid residue or an amine residue, and they
more prefefabiy hawe adyidtde/Pgrowp sR7 dnd Rereptésant hydrogéf atomsiorrmoriovalent organic
groups having 1 to 2 0 carbon atoms . The acidic group refers to a case where all of R7 or R8 are
hydrogen atoms2andtheacidiegretipaeriaiivereférsfoacasewieréaman sralentt o ffarié §foup having 1
to 20 carbon atoms is contained in R7 or R8. . = Regarding the acid component that constitutes the
acid residulst the DOIYIMTIE prédtitsBr afd T BolybBRZGEZER BrettiréoreRanpies dfa dicarboxylic
acid includ% tetrgghtha}lac ac!LoIi isocp.hth%lic aci%,ﬁc(ijigheré)életh,er dicarhoxylic acid

bis(carboxyphenyijRéxaticoropropans. Biphenvidicarioxylic adid: Benzophérone ditafioxyfic acid, and

triphenyldic@{% x){%ig i . Exam le ofa_ricar%ox lic acid include trimellitic acid, trimesic acid, diphenyl
ether tricarbox;%LlE acﬁ% z%ndt))él%ﬁegr%"ycft?i]éaﬁggx%/ %5%}&'&%%&213@ HESEEHG Frea et %2

ofatetracarboxylicacidingudearoypatcetracarbexylieacids, sugh aspyramefiticagid, . ; o ¢
3,3',4,4'-biphenyltetracarboxylic acid, 2,3,3',4-biphenyl tetracarboxylic acid, 2,2',3,3"biphenyl

tetracarboxylic;agid, 33344 -benzephenonetefracathexylic acids 2,.2,3,3ibenzgphenong,

tetracarboxylic acid, 2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane,
2,2-bis(2,3-licasbexyphensyhhexafluaropropane l:4-bis(3:4-dicanboxyphenyhethaneii « i on

1,1-bis(2,3-dicarboxyphenyl)ethane, bis 3,4-dicarboxyphenyl)methane,

bis(2,3-dicarboxypkenylymethiane;bis{3 dedicarboxyphenyl}sutfone chis(3,4=diearbexypheny)ether,
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 bymaking a bisaminophencl

compound react with a dicarboxylic acid, its corresponding
dicarboxylic acid chloride or corresponding dicarboxylic acid
active ester and 1t has a dicarboxylic acid residue and a
bisaminophenol residue. For example, it can be obtained by
dehydration-cyclizing a polvhydroxvamide, which is one of the

polybenzeoxazole precursors produced by making a bisaminophenol



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.
Twoormoreefihesemaybessedtogether. More preferred are: theddieatboxylie.acids stricagpoxylic acids
or tetracarboxylic acids provided above as examples whose 1 to 4 hydrogen atoms have been
substituted:with ancacidic:grouprot acidic greup.derivative; stich as:OR 03R4 CE@NR/RS, 000R7,
and SO2NR7R8, preferably with a hydroxyl group, a sulfonic acid group, a sulfonic acid amide group,
or a suifonieracigestéhgrogp.s o T Thieseatids 'eath tan bé usedeas itis ©n insthe-foymeofan acid
anhydride or an active ester. By the use of a silicon atom-containing tetracarboxylic acid such as
dimethylsiaa&diphtia e ekid alie 1s 3vkis (phtraliestid)fetrdimethyiamsibxans, ks pessibidto enhance
the adhesion property to a substrate and the resistance to oxygen plasma to be used for washing and
resistance f0-8 UVZshBdreHiment = Thasd SifcohAiEh cortamity tetracarb8sy it acids e
preferably used in 1 to 30 mol% of the whaole acid. companent. Examples of the diamine
component’that RoRStititss hedmine tesidieBEthe Holyimide pretursorand theoiyberizoxazole
precursor include hydroxy| group-containing diamines, such as, o . .
s it e e e S DRRRRE A S 7 e
bis(3-aming:4:(ydroxyphenylipopane, b %(éb%faw%&bgd@ﬁxpggﬁmdgwetw'%%@ript
bis(3-amino-4-hydroxyphenyl)ether, bis(3-amino-4-hydroxy)biphenyl, bis(3-am
o-4-hydroxyphemy)fluorens, carhoxylgroupscontaining, diamines, sych as 3,3-diaminobenzoic acid
and 3-carboxy-4,4'-diaminodiphenyl ether, sulfonic acid-containing diami es, such as 3-sulfonic
acid-4,4-diaminodipheny gthesdjthiohydroxyphenylengdia ne; 34 diaminediphanyb ethers,
4,4'-diaminodiphenyl ether, 3,4'-diaminodiphenylmethane, 4,4'-diaminodiphenyimethane,
3,4'-diaminpdipheny}sslfoses: 44 diaminog-prenylswfane 1 3. 4xdiaminodiphenylsulfide; an
4,4-diaminodiphenylsulfide, 1,4-bis (4-aminophenoxy)benzene, benzine, mephenylene amine,
p-phenylenediaminey 1:8:naphthalenedidmine r2,6:naphthalenediantine as OR’, SO4R,
bis(4-aminophenoxyphenyl)sulfone, bis(3-aminophenoxyphenyl)sulfone,

CONR'RY, COOR’, and SO,NR'R?, in a tetracarboxylic acid residue

or adiamine residue, anditmorepreferably has a hydroxyl group.
In addition, the polybenzoxazole preferably has an acidic group
or an acidic group derivative, such as OR’, SOsR’, CONR'R®, COCR’,
and SO.NR'R®, in a dicarboxylic acid residue or a bisamincphenol
residue, and it more preferably has a hydroxyl group. R’ and
rR® each represent a hydrogen atom ¢or a monovalent grganic group
having 1 to 20 carbon atoms. The acidic group refers to a case
where all of R’ or R® 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 R’ or RE,

In the present invention, examples of preferred structures

of a tetracarboxylic acid residuse of a polyimide and a



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, 3,31,4,41-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 methylengbisgyclahexylaming Susthennete: 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 fluorealkykgroup haviag tdd 10 catben atoms,rsuchds= trifiudromethyl-groupresa. group
such as F, ClI, Br, and I. Two or more of these may be used together. For an application in which heat
resistance jscrEquited, ivds preferred to wse anearonsaticldiamine incB0 mmilleranore of the whole
diamine. In addition, the diamines provided above as examples preferably have an acidic group or an
acidic group:derivative asehsas DRSO IR CONRIRS COORE, bhd SOPNRTRB LA they more
preferably have a hydroxyl group. These diamines can be used as they are or in the form of a
correspondifiy diis6éyatite Torfipourttl or tHimemy e afed dramfre, &L K ThélusE-6/& siledn
atom-containing diamine, such as 1,3-bis(3-aminopropyl)tetramethyldisiloxane and 1,3-

s(4-anilino)tétrametyitiBilokake, d<°atiamite Comisoreri taH2nHance Sdhesiof bréperty to a

substrate or re%!itgmce to ogg%e:n piasma to be used. for Washlnﬁaan%ée&stggc%t)o a.UV ozone

C rine WO Q.. ore of thege RS 2rner.,
treatment . THeseSilidon atom-con aining diamines are prefsera yyused in1°t6 30’ Molds of the whole

diamine component, . ..., 2]

[kagaku 3]

It is noted that J represents a direct bond, ~-C00~-, -CONH-,
-CHz-, and -CzE,-, -0-, =~C3Hg~, ~50:—, -5-, —-81(CHz),—,

-0-81 (CH3) 2-0—-, -CgHy—, —-CgHy~0~CeHs~, -CgHs—-C3Hg~CeHse~, or
—CeHs—CsFe—CeHy—.

In the present invention, examples of preferred structures
of a diamine residue of a polyimide and a bisaminophenol residue
of a polybenzoxazole (these are hereinafter referred to as an
amine residue) include structures provided below or structures
resulting fromreplacinglted hydrogenatoms of those structures
by an alkyl group having 1 to 20 carbon atems, a fluorocalkyl
group, an alkoxyl group, an ester group, a nitro group, a cyano
group, a fluorine atom, cr a chlorine atom. Two cr more of these
may be used togeﬁher.

Tkagaku 4]

[kagaku 5]

Tt is noted that J represents a direct bond, ~CO0~, ~CONH-,



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 ¢ 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-Zaminonaphthalene, 1-hydroxy-Ssayninonaphthalene;l;hydraxy-g-amminonaphthalene,
1-hydroxy-4-aminonaphthalene, 2-hydroxy-7-aminonaphthalene, 2-hydroxy-6-aminonaphthalene,
2-hydroxy-5-aminonaphithglene; kicarboxy:i;aminpnaphthalepe, lcarboxyrG-aminenachthalene,
1-carboxy-5-aminonaphthalene, 2-carboxy-7-aminonaphthalene, 2-carboxy-6-aminonaphthalene,
2-carboxy-5-amineraphthalene 2saminchenzaicacidy 3-aniinehenzoje acid o4-aminebenzejicacid,
4-aminosalicylicacid,5-aminosalicylicacid, 6-aminosalicylic

acid,2-aminobenzeédesulfdmicacid, 8=aminobenzenesulfonicacid, 4-aminobenzenesulfonic acid,
3-amino-4,6-dihydroxypyrimidine, 2-aminophenol, 3-aminophenol, 4-aminophenol, 2-aminothiophenaol,
3-aminothiophend?‘afid a-apiiEcthidphetiol. C© Preferabld exaniptes of s acid anhydride, the
monoacid chloride, the monocarboxylic acid, and the mono-active ester compound include acid
anhydrides®86ich a8 phti&lic BRRYAHIE malkft BiRyaRde SRRTCEGE ChIBREENeSdisariokylic acid
anhydride, and 3-hydrox%phthalic acid anhydride; monocarboxylic acids, such as 3-carboxyphenol,

4-carboxyph&Rdl’ 3-carBoxythiophafol F-cbdftfiopherdl S -hylfowy- £arBoxdRaphthalene,

1-hydroxy-6-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene, P
1-mercapto- %ﬁ%o%%%%hﬂ?é?ﬁ‘ez, C‘yrg rc%&%-léﬁl—%é“r 8)‘%%%%%&%@ gemical treatment
1-mercapta-3-carhoxynaphthalene, 3-carboxypenzenesulfonic acid,.and 4-carboxybenzenesulfonic
acid, andmonoacidchlor'de compounlans resu tiﬁag from donversion %?tk%?rlggf'ggf%?ozﬁgsetb acid

chlorides; f@%%oﬁﬁk%é‘io@%e@ﬁ%oﬂuﬁﬁéﬁg%@%g% anversion of:qne carhexyt groyp of a

dicarboxylic acid, such as terephthalic acid, phthalic acid, maleic acid, cyclohexanedicarboxylic acid,

1,5-dicarboxynaphthatene; .1,6:digarboxynaphthalens, 1,4-dicarboxynaphthalene, andqe

2,6-dicarboxynaphthalene, into an acid chloride; and mono-active ester compounds obtained through
a reaction hetween aimenoagid chlende compeunchang:N-hydioxyhenzotriazaleior amide,
N-h.ydroxy-5-norbornene-2,3-dicarboxyimide. The content of the end-capping agent, such as the
aforementiemet! mgnoanise;acidsanhyddde, acid,elldride mandimonocarbexylieracid; is pieferably
within a range of 0.1 to 60 mol%, more preferably from 5 to 50 moil, of the number of moles of the
charged acibeampgorentrmbaoiet to donstitute aw acid tesiduelorthe charged diaminescomponent
monomer to constitute an diam ne residue. By adjusting the content to such a range, a resin
composition Bfat s tcd érate IS Cosity ot 3t solution- wivan applyintEthecresirecmpositiod and that
has superior film properties can be obtained. The resin also may have a polymerizable functional
group at its’eRt *ERAMpPResIOrtAE payMérizabiéincionat gioth irﬁ:l%@Wétﬁ%eniééll;?ﬁﬁsaturated
linking group, an acetylene r,ouLE(), a methealol group, and an alkoxymethyl group. The end-capping
agent havirig BEEA' intrBdaced fits & tédin"cin"bé tiBtected Easiy by the foowird! mEtHvd- For
example, an -end-capping agent can be detected easily by dissolving a resin into which th
end-cappin%%gaé]hjf t%% Bgéé%?ﬁtrb tcet i%%%%&&%%%Vu‘%i%ﬁ%oaaéggnn?p%%é¥ & YESIA fito fa% amine

component and an agid eampanent whigh are constiyifional units,of the tesin.and . . oy
derivative such as OR’, S03R’, CONR'R®, COOR’, and SO.NR'R®, in
an acid residue or an amine residue, and they more preferably
have a hydroxyl group. R’ and R® represent hydrecgen atoms or
monovalent crganicgroupshavingl to20carbonateoms. Theacidic
group refers to a case where all of R’ or R are hvdrogen atoms,

andtheacidicgroupderivative refers toacasewhereamonovalent
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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-gxazelation rigaction:inywhich a hygdreoxyamide moigty is £yshizad:by, edring calcination at
about 300C, resulting in remarkable improvement in chemical resistance. The polyimide precursor
makes it pessile.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 calcinationfmakesiit possibte tocoktamcampatienntintaforwardrtapéred-tasmieobtaining a fine
pattern by an exposure-development step and then performing calcination. This pattern in a
forward-tapared dorm s stperiardn abilitydto cover ansupper efectriode wherbbeing :used as a dielectric
film of an organic EL element, and it can prevent breakage of wiring and can improve the reliability of
an elemenk THeresinrcofilitionsof the Preserpiiiehtionahiay cortdindalkalicssitiblearesins other
than component (a). An alkali-soluble resin refers to any resin having an acidic group to become
soluble in &kadifand SpBEfiE @kamplesitherdofindiiide FadiedllyboihBfizableé pofifitérs having acrylic
acid, a phenol novolak resin, and polyhy roxyst¥rene,£o%/silgxane. It is also permitted to adjust the

[

alkali solubility by rotecting the’ acid %ﬁb% BégefeSins " SHER 3 Yesin 8 A 4tibétarice that is

soluble in an aqueous solutl%rl)lgkan g!ikall,r%uch ﬁghgllqe trlethygamlne, dimethylaminopyridine,

monoethan%?ami’ne, dlﬁe%ﬁglgmmoﬁhan&?so iU hydro%éle,’ pgt%ssium hydroxide, and sodium
carbonate | as t | ium. hydroxi Ithough. t r esi ay be
contained, %ﬁe%?ggéﬁ%%g%}? ttl%g ho?rgg#l%claﬁi%gn@r%pggeﬁt a ?Lscg]r%grga%%l ép%fc? %gg’/o by
weight. - The fesin.composition; of the present ipvention containg; () L. 5-dihydroxyhaphthalene, 1,
6-dihydroxynaphthalene, 1,7-dihydroHynaphthalene, or 2, 3-dihydroxynaphthalene. Two or more of
these may be contained : The pessessian-afimo-hydroxylkgreups fesults, in betteralkal developability
in comparison to a case of possessing one hydroxyl group and can improve photosensitivity. The
naphthalenesstrueture; sehieh is,a fused polyeyclicisteuctie tis higher icelectrarn densityithan a
monocyclic compound and it comes to have an increased electron density through its possession of
two hydrogengroupsandoan effectively cause, an electrophilie additioncreactiom obatlyermal
cross-linking agent (c) described later. Moreover, the conjugation of n-electrons is prone to spread in
two or moré diréctiensito’develop toloe after thetfornation sfva crossdinking 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 o?oi'—lir%‘kir@d afjerberdescribed Iatek Suchias efféctbecomes 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 crésstlifkint FEa&tiHCoTthE tHérmTaierassHirkirfagent (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 resi%t’a%wce, S% thatThé CRERTICH! Fesistahds %?%%%F@olﬁlrr?g&r?be improved. The resin

compositioa 05 tk}l%}%féem invention magbcontiip,lin ac%clition to (b 135-dihydroxynaphthalene,

1,6-dihydroxynap he, 1. 7-dihydroxynaphthalene, or 2 3-dihydroxyndphthalene, another fused

polycyclic aromatic.compoundhaung. o, 0 more LydeoxyLgraups, Examples of the skeleton
r

structurepolycyclic aromatic compound having two or more hydroxyl groups include carbon fused
bicyclic structurey, sugh ag_pentajene,.indene,,naphthalene, azulene, heptalene, and octalene, carbon

fused tricyclic structure, such as as-indacene, s-indacene, biphenylene, acenaphthylene fluorene,
phenanthreng; apdls (2, 3-dicarboxyphenyl) ethane,

pis {3, d-dicarboxvphenyl)methane,

bis (2, 3-dicarboxyphenvl)methane,

bis(3,4-dicarboxvphenyl)sulfone,

bis (3,4-dicarboxyphenvl)ether,

il



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
heterobicygliccompoungs,; sugh asdenzofirardenzothiopkene, indole, benzimidazole,
benzothiazole, purine, quinoline, isoquinoline, cinno ine, and quinoxaline, and fused heterotricyclic
compounds,, such, as-dikenzofuram cashazote, raesidine, and d{1)-phenanthroline. Compounds each
result from replacing some hydrogen atoms of a compound having a skeleton provided above as an
examplebybwG pb piore hythioxyd geoupscaretprefelred asthe fased polcyclictarpmaticscoompound
having two or more hydroxyl groups. Specific examples of the fused pol ycycl ic aromatic
compound havingtvocormote ek exykgrbaps inchidec T 4-diy/drsymaphthakped2, such
6-dihydroxynaphthalene, 2,7-dihydroxynaphthalene, 1, 8-dihydroxynaphthalene, _
2,4-dihydr@?q@ﬁﬁ%ﬁﬁ@,tzteiamamwéi'h(éliﬁé,@B-dithff@Wﬁ@Fé’ﬁ’tﬁmyﬁ?Flo-triol, and
anthracene-1,8,9-triol. In the resin composition of the present invention, the content of (b)
1,5-dinydroxyhaphthatens; 4 6:dhyaR3S hapRihaieres oF R =dihydrox§rd 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&a%B&‘ﬁé?ﬁ?Sf?ﬁ%ﬁPe?é’r%%Mﬁ Sgﬁg by weight or less, and more preferably 100 parts

by weight%r.less.if t?g nient of cgmaoone tgbg iS ar?b weig t or more, the transmittance in the
2. ) L TETE ‘ . ’ . .
visible regloﬁ%yg cu edcé)lm tan e reduced more. I it is %gpgﬁs Y weight or less, it is possible to

maintain thg ,sérfgggh[ of 3 FYr.e]d:f%lE']f%an E%%&%‘?ltﬁg pergentage of water absorption. When containing

two or more tmds of component (a) or component (b) their total amount is preferably within the

above-mentioped {ange. 1 . 1 . The fesin composition of the presentinyention contains (c) a thermal
cross-linking agent having a structure represented by the following formula (1) or a thermal
cross-linking:agent having. @ grouprrepsesented: by, the folowingsfermylas(2) . Iwaermere:of these
may be contained. The thermal cross-linking agent of component (c) can reduce the transmittance of
the visible range greathoby tiassdinking iself to- bath£a)aiiolys =des a pelybenzoxazolesa polyimide
precursor, or a polybenzoxazole precursor, and (b) 1,5-dihydroxynaphthalene,
1,6-dihydroxynaphthaiens; 4 7adihydrexyhaphtfralene, ior 2 3idihydroximnaphthalene; thefeby linking
the three components (a), (b), and (c) together. Moreover, it can increase the chemical resistance of
a cured filnpthroagh accaross4irking rractionrkataks 8]ab o TR fomataa(l),| R Tepresents & finking
group having 2 to 4 valencies. Rl represents a monovalent organic group having 1 to 20 carbon atoms,

Cl, Br, |, or £..MERG\EeneRydiocastich 9FupShaViIRG 1o carbbh aforis istich &5 8Rethyl group,

an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a cyclopentyl group, and a
cyclohexyl §rotip? aré ﬁ?@ﬂ%r?gecfééf ﬁgelﬁﬁ%no%‘éféﬁtao? ic grotp ha\#?g% 20%%? oh dfoms. R2 and

R3 each represent GH20RS5 (RS is a hydrogen tom r a monovalent hydrocarban.group haying | to 6
carbon ator%gf%‘\i’-%ﬁrefppers%ﬁ% g y&%b&qﬁ ator; a2 Qt\h?ifgc?gﬁp c?rsa}‘htfépt/ﬁ?lié:réiﬁ&%%%ﬁré%’ents an

integer of 0 to Zu%%% u.represents an integer of2to 4. A plgrggg/qof R's (é% 54@5%%@ %@g the same

or different.aEfamplerélo?tﬁgﬁ%kﬁﬁlg%u R afe provided bélow. [kagaku 7] In the above formula,

R9 to R27 each represent a hygrogen group, g monoyalentorganic,group;having 14920 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, 2 cyclopentyl groupa eyclehexykgroup, adienzyr group, and a naphthyl group are
preferred as the monovalent organic group having to 20 carbon atoms.
By the use of a silicon atom~containing tetracarboxylic
acidsuchasdinmethylsilanedipnthalicacidandl,3-bis(phthalic
acid)tetramethyldisiloxane, 1t is possible to enhance the

adhesion property to a substrate and the resistance to oxygen

plasmatobeused forwashingandresistancetoalUVozone treatment.

[
3]



-N(CH20R6)t(H), (2)  Inthe 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
thatt+vislor2. Inthe 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 &-pholo aeichgeneratos,a phaiopolymerizalion nilialor, gy the ke RS ismore preferably a
methyl group or an ethyl group. In the thermal cross-linking agent represented by formula (1), the
number of the:frmetienal areups of the thermally.erassslinkable groups accounting, forin,0ne 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 enring medefately ahd-alse-impossibie: toreduce-the transmittance imthe:visible
region of a cured film. On the other hand, if the number of the functional groups exceeds 8, it is difficult
to obtain axcompbundathat ischigh in/purityicand-the stalility of.the: cempoundb itselband the=storage
stability in a resin composition deteriorate. The purity of the compound having a structure represented
by formula{TFis preferabiyci5%ormares; ant more preferdabhyi 85%oriroré ik the purity 385% or
more, the storage stability is good, a cross-linking reaction of a resin composition is fully carried out,
resulting in“a SUperfet ‘dotorfio propeityiter Edrilg “ardit isj5ussiblé ¥ reduce the transmittance in
the e region_of a cured film. Since it is possible to reduce unreacted groups, that serve as
water-absorptive grolpE ft fs PESEIHE 6 Feduce’ the \W&are absorptivity of a resin composition.
Examples %f.th%gethod fgch_) taining a tBerqu cross-linking agent having a high purity include
recrystallization and distillation: "FHe purity of e Hieriial cross-linking agent can be determined by

liquid chrorg togral t;ry Preferable examples .of the thermal cross-linking agent having a structure
represented%y%rr%ul%&?[) gr(g éf\gilé%}ggv%n[}ég g‘l‘?ﬁ[ éf/ %aéku 9]

bis(3-amino-4-hydroxyphenyl)ether,
bis(3-amino-4-hydroxy)biphenvyl,
bis(3-amino-4-hydroxyphenyl) fluorene, carboxyl
group—-contalning diamines, such as 3, b-diaminobenzoic acid and
3-carboxy-4,4'-diaminodiphenyl ether, sulfeonic
acid-containing diamines, such as 3-sulfonic
acid—é,é—diaminodiphenyl ether,
dithiohydroxyphenylenediamine, 3,4'-diaminodiphenyl ether,
4,4"~diaminodiphenyl ether, 3,4'-diaminodiphenylmethane,
4,4'-diaminodiphenylmethane, 32,4'-diaminodiphenyl sulfone,
4,4"-diaminodiphenyl sulfone, 3,4'-~diaminodiphenylsulfide,
4,4"'"~diaminodiphenylsulfide, 1,4-bis (4-aminophencxy)benzene,
benzine, m-phenylenediamine, p-phenvylienediamine,

1, 5-naphthalenediamine, 2,%-naphthalenediamine,
bis{4-aminophenoxyphenyl)sulfone,

bis(3-aminophenoxyphenyl)sulfeone,
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In formula (2), R6, which is a hydrogen atom or a monovalent hydrocarbon group having | 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 hayinga group fepresented byformula (2) are:given below, [kagaky10]  The

content of (c) the thermal cross-linking agent having a structure represented by formula (1) or the

thermal cross:liakingiagent having-a group-represented by feraula (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 componentia).dt.isspraferaily 4 20qiams byswetght 01 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 tufed-filmrecany be 4educet more.dbit is:£82@ 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 compeénentifad o zonfpohentl{c)rtheirtotahamount is preferably within the above-mentioned
range. The resin composition of the present invention may further comprise (d) a photo acid
generator, 6r (&) Zptistopelyfet ZalidéATritiater BRE {fj & 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 deid gBRefaTorin the FQ&%E}W%H@EW%e present invention, an acid is

generated %y' ,a part exposed to light, sq that the solubiljty of a part exposed to light in an aqueous
hllg;lc’rg £ ?‘\?éth % ﬁ%’

alkali soluti ases and A PBSIVE typeé relief patterty iR Which Yie part exposed to light dissolves

can be obtai' %j._l\égrzepy%}tﬂe inclu%ion ff gqi) th pctiloto acidigenerator and an ?oxg&q&pound
a [

. , Y i i
makes it possible to obtain a n%ég{?\?e? e'reliéf patterﬁrflr:]l" WhICH acids géngrratec ina part exposed to

light prom%easctﬂefg%ﬂisz@% the appxy, compaynd, 50 ihat e part exposed.ig light hecomes

insoluble.  Examples of (d} the photo acid generator include quinone diazide compounds, sulfonium
salts, phospheniumssalts-diazenjum salis-and iodopium salts.i 1 Examplesof theyquinonediazide

compound include a compound in which the sulfonic acid of quinone diazide has been bonded to a
polyhydroxy eempound yig:an esteraa compounddn which-the sulfeniciacidaf guingng diazide has

been sulfonamide-bonded to a polyamino compound, and a compound in which the sulfonic acid of
quinone diazedenhas:been esterhondediandiore. 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 triflucromethyl 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 reguired, it is preferred to use an arcmatic diamine in 50
mol% or more of the whole diamine. In addition, the diamines
provided above as exemples preferably have an acidic group or
an acidic group derivative, such as OR’, SO0sR’, CONR'RY, COOR’,
and SO,NR'RY, 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 trimethylsilylated
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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
guinone 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 jg; suitahle 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 absorptiontexdending e the gilinedegion-oha-mereury Jamp. Withe present invention, it is
preferred to choose a 4-naphthoquinonediazide sulfonyl ester compound and a
S-naphthoduirienediazide stlfemyt ester compeiine-depending upemntheswavelength of light to be
applied. A naphthoquinonediazide sulfonyl ester compound that has a 4-naphthoquinone diazide
sulfonyl group3atid. a 5¢raphthoguinone dhazide sulfanyl growpin the samedmatecute may be
contained, and both a 4-naphthoquinonediazide sulfonyl ester compound and a
5-naphthogefisristiadide sulferyt @ster conipoundmay becontained.a sAlmngphoto acid
generators (d), sulfonium salt, phosphonium salts, diazonium salts are preferred because they
moderately staBifiz€ tHe defd Cormsone nE §8rietatatt BiEexpbsure {6 ighty PastieakaHy tsulfonium salts
are preferred. In the present invention from the viewpoint of enhancement in sensitivity, the content
of the photd 3éidf gétierafor (dj IS Préterably S0 F to 50 hares by Wetght ré e (100 parts by weight
of the resin of comggnenlb(a%r. Amgc;nfq S[:ese 6he range of 3 to 40 parts by weight is preferred for a
guinone didzide Compaiid: “ThE Total amountoF e’ SR Satt = tHe PROSEHOREN Salttand the
diazonium salt is preferably within the,range of 0.5.to 20 parts by weight. Furthermore, a. sensitizing
agent or the like c%ﬁ also g% %oﬁéﬁéﬂd agccf:ocfa%g%[gene%régm%gnacé}n éi%l‘r%lt%o’oramore kinds of

component(d)-Jhel:iolakamount i prsferahiytip e Abgve-mentoned 1ange, .. Ths.

photosensitive resin composition of the present invention may furtherc a

photopolymerization initiatar.and (H a-compeund-haying, two,or miore ethylenically.unsatyrated bonds.
it is possible to obtain a negative type relief pattern in which active radicals generated in the part
exposed todightipdvareg theradical palyperization: ofiethylenically upsaturated-bonds; se that the part
exposed to light becomes insoluble. Examples of (e) the photopohymerization initiator include
diethoxyacetophenone, 1 2-hydroxy-2-methd-tpheaypiopar-diene, lenzydimetbyl ketak se
1-(4-isopropylpheny1)-2-hydroxy-2-methylpropan-I-one,
4-(2-hydroxyethdey ) plrery| (24w drexy -2- gropy ki ketoney 1 dhydrove/oy clohexylzphenyl ketone,
--pheny1-1,2-propaned one-2-(o-ethoxycarbonyl)oxime,
2-methyl-[42@éthiithip)plidny B2-wiorphofindpkopatiionged easily to a
2-benzy1-2-dimethglami_no-l-(4-morpho|inophenyl)-butanbne-l,

range by the possession of the aforementioned group at a resin

preferable

end.
Preferable examples of a moncamine include

S-amino-8-hydroxyguincline, l-hydroxy-7-aminonaphthalene,

l-hydroxy-6-aminonaphthalene,
l-hydroxzy-4-aminonaphthalene,
Z~nhydroxy-6-aminonaphthalene,
l-carboxy-T-amincnaphthalene,
l-carboxy-b-amincnaphthalene,

2-carboxy-6-aminonaphthalene,

l-hydrozy~5S-aminonaphthalens,
Z-hydroxy-T7-aminonaphthalene,
Z2-hydroxy-b-aminonaphthalene,
I-carboxy-é-aminonaphthalene,
Z-carboxy-7-aminonaphthalene,

2-carboxy-S-aminconaphthalene,

15



benzo n, benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl ether, benzoin isobutyl ether,
benzophenone, methyl o-benzoylbennoate, 4-phenylbenzophenone, 4,4-dichlorobenzophenone,
hydroxybenzophenone, 4-benzoyl-4-methyl-diphenyisulfide,alkylatedbenzophenone,
3,3',4,4'-tetra(tert-butylperoxycarbonyl)benzophenone,
4-benzoyl-N,N-dimethyl-N-[2-(1-o0x0-2-propenyloxy)ethyllbenz enemethanaminiumbromide,
(4-benzoylbenzyl)trimethylammonium chloride,
2-hydroxy-3-(4:-benzeyiphenexy): NN, N-trimethyl-propene.aminiym ¢hlgride monohydrate,
2-isopropylthioxanthone, 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone, 2,4-dichlorothioxanthone,
2-hydroxy-3-(3:4:eimethy1-010x00H-thioxanther-22ylaxy N, Na Ntamethyt-1-prepanasinium chloride,
2,4,6-trimethylbenzoylphenylphosphine oxide, 1,2-ocfanedione-1-[4-(phenylthio)-2-(0-benzoyloxime)],
ethanone, :49-ethyl-6=(2-roethylenzeyl)E9H:cathazo)-3-ydhy rle@-acetylox e) f2,2%b scid,
(o-chlorophenyl)-4,5,4',5)-tetraphenyl-1,2-biim azole, 10-butyl-2-chloroacridone, 2-ethylanthradu
none, benzil-910-phenanthreneduinone, @amphdrguinione; methylphenyiglyory ester,dine,
n5-cyclopentadienyl-eta6-cumenyi-iron(11)-he a uorophospha te(1-), diphenylsulfide derivatives,
bis(n5-2,4-Fyclopatadiencilyl)bisis-eifinre-8- Hibyrohapienol,
phenyl)titanium4,4-bis(dimethylamino)benzophenone, 4,4-bis(diethylamino)benzophenone,
thioxanthorte; Piettiyithiskantitone, 2-8RibréthivkaRtHre - 4-5elz dy 124 méthjipREAYITK tone,
dibenzyl ketone, fluorenone, 2,3-diethoxyacetophenone, . )
2,2-dimethoxy-2-pheRy B2 bHényiZEaBpRenone, 2 fyaFoxy- 2 iBthyipropioptish g cac 1d
p-t-butyldichloroacetophenone, benzilmethoxyethyl acetal, anthraquinone, 2-tert-butyl anthraquinone,
D aminoantAg G, fEGTSAN T G aene, BRI e ot B s
methyleneanthrone, 4-azidqbenzalacetophenqne, 2,6-bis(p-azidoh liene)cyclonexane
2,6-bis(p-a§:|881§gr$zﬁy%e%% %%%tﬁﬂé}%lé)hg agnro(j{ne?afp é%y%fgﬁ%?g i%%%gz-%%-wg%%fchrbonyi)
oxime, 1,3-gliphenylpropanetrione-2-{o-athoxycasbonyl).xime, baphthalenssulionyl chloride,

quinolinesulfonyl chloride€, N-phenylthioac done, 4,4-azobisisobuLyronitrile, benzt

azoledisuIfiggg?i/ghew/@h%@@ing,@@ggpgggygg%rpgmi@ibg@ggp@@n%ﬁfp@@, benzoyl peroxide, and
combinations of photoreductive dyes, such as eosin and methylene blue, and reducing agent, such as

ascorbic acithand fietharalamine; dwo oF srose of-these Mmayhe-eantained:drithe: prasenbinyvention,

the content of the
3—carboxythiophenol, 4-carboxythiophenol,
iI-hydroxy-7-carbcxynaphthalene,
l-hydroxy-6-carboxynaphthalene,
l-hydroxy-b~carboxynaphnthalene,
l-mercapto-7-carbexynaphthalene,
l-mercapto~6-carboxynaphthalene,
l-mercapto-S-carboxynaphthalene, 3-carboxybenzenesulfonic
acia, and d-carboxybenzenesulfonic aclid, and menoacid chlioride
compounds resulting from conversion of thelr carboxyl groups
to acid chlorides; monoacid chleoride compounds resulting from
conversion of one carboxyl group of a dicarboxylic acid, such
as terephthallic acid, phthaliic acid, maleic acid,

cyclohexanedicarbeoxylic acid, 1,5-dicarboxynaphthalene,

foot
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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 ethylepically.unsaturated bonds (7 include.acnylic monomers sugh as:gthylene glycol

dimetha rylate, ethylene glycol diacryla_e, diethylene glycol dimethacrylate, trimethylolpropane
triacrylate, ethoxylated bisphenghArdimethacrylates ghyeeri dimethaskylate; triprepylene glycol
dimethacrylate, butanediol dimethacrylate, glycerin triacrylate, pentaerythritol triacrylate,
pentaerythritoh tetraactylate sdipentaesythritalhexaacrytatet ethoxylated pendaerythetol tetraacrylate,
and ethoxylated isocyanuric acid triacrylate. Two or more of these may be contained. In the
present inventioncthe icontérntaf thie compound dhaving twolrordnorevethylenically 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 wéightioftiiergsinofconipsoriest &(ay.. 1B isipreferkbly 1.00ipdets 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 preferabiyawitif 56 Ab6ve-enhtoned farge.nd FoftHe piipeSe df adjidtment of solubility
or the like, a compound having only one ethylenically unsaturated bond may be contained in an
amount of &16 58P Hats BY Sreight reikiivetto T00-pars By Weiglht ofHefésin 0P cdiiBondRt (a).
Examples of such a com§ und incl de,acrglic %cid, ethacr{Ec, acid, meth%/I aqr)élatg,tme I
methacrylafs Bty Jenii ?ﬁyﬁ?&%/etﬁﬁ Eryfate, WdroXyethyl' meéthaciylats, dimethytacrylamide, d
methylaminoethyl methacrylate, acryloylmarpholin, 1-hydroxyethyl alpha-chloroacrylate,-
2-hydroxyelﬂ1oy %efﬁ%%reylgéef %ﬁf&%%yé%@ﬁgggrél%tjg,%%%%%xye h;cllplg- rh‘llg}%%grﬁéltéﬁmes

1-hydroxypropyl methacrylate, hydroxyprepyl.acrylate, 1:hydroxypropyl aschloroacrylate;
2-hydroxypropyl methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl a-chlo oacrylate,

3-hydroxypropyi methacrylate 3rhydexyprapyl acrylaie,ohbydraxypeopyl-a-chlosoagrylale,
1-hydroxy-1-meuhylethyl methacrylate, 1-hydroxy-1-methylethyl acrylate, 1-hydroxy-1-methylethyl

a-chloroacrylate; 2-hydroxys4 smethylethyl methaerylate 2-bydroxy-rmethylethyl achiatge

2-hydroxy-1-methylethyl a-chloroacrylate, 1-hydroxybtd_ylmethacrylate, 1-hydroxybutyl acrylate,

1-hydroxybutyka-chleroacndate; 2rhydeoxybutybderate in viscosity of its solution
when applving the resin composition and that has supericr film
properties can be cktained.

The resin also may have a polymerizable functional group
at 1its end. Examples of the polymerizable functional group
includeanethylenicallyunsaturated linking group, anacetylene
group, a methyvlol group, and an alkoxymethyl group.

The end-capping agent having been introduced into a resin
can be detected sasily by the folleoewing method. For example,
an end~capping agent canbe detected easilybydissolving a resin
intowhich the end-capping agent has been introduced inan acidic

sciution to decompose the resin into an amine component and an

acid component which are constitutional units of the resin, and
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methacrylate, 2-hydroxybutyl acrylate, 2-hydroxybutyl a-chloroacrylate, 3-hydroxybutylmethacrylate,
3-hydroxybutyl acrylate, 3-hydroxybutyl a-chloroacrylate, 4-hydroxybutyl methacrylate,
4-hydroxybutyl acryhate, 4-hydroxybutyl a-chloroacrylate, 1-hydroxy-lI-methylpropyl methacrylate,
1-hydroxy-1-methylpropyl acrylate, 1-hydroxy-1-methylpropyi a-chloroacrylate,
2-hydooxy-I-methylpropyl methacrylate, 2-hydroxy-1-methylpropyl acrylate, 2-hydroxy-1-mehhylpropyl
a-chloroacrylate, 1-hydroxy-2-methylpropyl methacrylate, 1-hydroxy-2-methylpropyl acrylate,
L-hydroxy-2yueihderoeyl el ejoganyiate, 2-fydiper2smethylpropybmetbagiviate. as: qe
2-hydroxy-2-methylpropyl acrylate, 2-hydroxy-2-methylpropyl a-chloroacrylate,
2-hydroxy-E-dimathylethyl methacrylate, 2-bydroxy--Ld-dimethyigihylacrylaie, s peen
2-hydroxy-1,1-dimethylethyl a-chloroacrylate, 1,2-dihydroxypropyl methacrylate, 1,2-dihydroxypropyl
acrylate, 1;2rdihyshr@aprepyl achleraacrylate) i2;3-gihydroxyprogyl methaspdatesrZ:3-dibydroxypropyl
acrylate, 2,3-dihydroxypropyi a-chioroacryiate, 2,3-dihydroxybutylmethacrylate,
2,3-dihydroxybyutylacrylateg 2 S-dihydroxybiixasch 1oraagrylate, patiydroxystysens, pzispprapenyiphenol,
pheriethyl methacryiate, phenethyl acrylate, phenethyl a-chioroacryiate, N-methylolacrylamide,
N-methyioimétHaidRiamide,a-chloroacrylicacid,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 acidl2-{mrethaceyory)ethyl oy anates 2qacryldyicxy) SthsitissSyanate, énd
2-(a-chloroacryloyloxy)ethylisocyanate. Two or more of these may be contained.  The resin
compositioR Of IS PreSEREMVENRGR MdyPRifthet dortdin {§)Fa tRerharasid genefator 2 Theithermal
acid generator (g) generates an acid on heating after development described later, so that it promotes
a cross-linkiftg #edttioh 6T1HE FéSin of ComipdieRt @)y Withihe thermal erossSiRking agen of
component (c) and also [Igromotgs me cycliza/tjgn of the im%de Hng or the <(i?xazole&'irglg ofet@e resin of
componentaé THIS Bfférs %limap“rﬁ\%lmjéﬁ? inchemical resistands 'of 4 tured filii aﬁalsucgessfully
re(_juces filrg éoscs. (‘jl'hgzaé:ép o heC g%Q%rat%% Rrognnygithgrrg%l acg)dog%n%?{goﬁr 0) 'gsn%rec];erably_a strong
acid and, for exa?fnpﬁe, aryl suifone aci s, such as p-té?uenesu on ¢ acid and benzeénesulfonic acid,

and alkyl sylfonig,acids, suchas methanesulionic agid. ethanesulfonic.aqid,and butangsulfon ¢ acid,

are preferred. In the present invention, the thermal acid generator preferably is an aliphatic sulfonic

acid compondtepsesented by farmula 4 of {5) and jtmay cantain weiardnere kinds of shch
compounds. [kagaku 11] In the above formulae (4) and (5), R3 toR32 each represent an alkyl

group having: 1:te-10: caghon aterms o1 @imgnavalentaromatie group havieg o k2 earbenlatoms. The
alkyl group and the aromatic group may be substituted and examples of a substituent include an alkyl
group and a earbonyhgroup.The polyvimide precursor makes it possible to

obtaine chemical resistance at a lower calcination temperature.

A photosensitive resin composition using such a precursor resin

having a preperty to volumetrically shrink at the time of curing

calcination makeg it possible to obtain a pattern in a

forward-tapered form by obtaining & fine pattsrn 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 £ilm

of an organic EL element, and it can prevent breakage of wiring

and can improve the reliability of an selement.

The resin composition of the present inventlion may contain
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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 2 gured fim; s preferably. 2Q paris by,weight gr Jess, 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

componenty(g} 5 theiktotahamouptis preferably within the-abave:mentioned range. . 4 Thgresin

composition of the present invention can contain (h) a filler. In the case of using the resin composition
of the presentinvention asa-selder resistifor:circuit beards.the dnglusianattheditler(h) has an effect
of exhibiting thixotropy to maintain a pattern at a prescribed size in the course of coating the
composition dyiscaeary printing and-diying tioMereover, an effect 4 controk shrinkagercaused by heat
curing is also expectable. Among fillers (h), examples of insulative fillers include calcium
carbonate, sitica, alumira, alunmimem mittige ytitaniuns oxidenand silicaditdmuarexide Coniposite
particles , andsilica, titanium oxide, and silica-titanium oxide composite particles are preferred.
Examples 6flthe alectiicdlheconductive filer inctude geld: sitvel ieoppel yniekek afuisiatiin; and carbon,
and silver is preferred. Two or more of these may be contained depending upon the intended
application “TRe3¢orftert afthedme? thD18 Href&rabirwithitRe rantesof’s 16 506 Pafts By Feight
relative to 100 parts by weight of component (a). The number average particle diameter of the filler (h)

is preferably - umforigssand more pretSrabRI S Ui b feSS TR USE o teof m&reille?s differing in
number aver?jg ,pﬁarticlf diamgtef in Combinationtilg a#so preferred fraom the viewpoint of imparting
thixotropy and stréss refaxation? - “TTHE Usé jbﬁn%arf% es’ lar%/?r%/ a number average particle diameter of
100 nm or |eSS’OV€‘3’Q§§Q are so-called C&'z\é\,g_{gaﬁticles asttge filler (hg m kg‘ﬂs‘ itnp%ssiblg 1o adjust physical

X 1 . 171 a I 3
properties such as index of refraction while’ maé?ntacfl?ng ﬁ‘éﬁ ransmittance -1 gr%}éulaﬁy, the use of

nanoparf.'cb?t\gigg mg%w%g&effa%% @g&gﬁ% passible to develop a high transmittance and a

high index of refraction simultaneousl’y. The mixing o

tetramethylammonium hydroxide. Although two or more such
resins may be contained, their proportion tc the whole resin
inciuding component (a) is preferably up to 50% by weight.
The resin composition of the present invention contains
(b} 1,5-dihydroxynaphthalene, 1,é-dihydroxynaphthalene,
1, 7-dihydroxzynaphthalene, or Z,3-dihydroxynaphthalene. Two
ormoreof thesemay be contained. The possessionof twohydroxyil
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
polyecyclic structure, is higher in electron density than a
monocyclic compound and 1T comes to have an increased electron
density through its possession of two hydrogen groups and can

effectivelycauseanelectrophilicadditionreactionofathermal
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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, zirgonium, oxjde-titanjym,xide mixedt particles, 2qd zirconiyo oxide partsles. The surface of

particles may be coated with another substance. Although the above-mentioned particles may be

e_ither if‘ th%&{%%@_ PQ_MVQ% _%%E@J@E@r@ sal, FB%I%G @@f§@®é@ the fory of sl frem the
viewpoint of easiness with which they are dispersed. In view of transmittance, the number average

particle diameter-efitbe hanopadiclesds preferably 50m ok tessangmore preferably 30 nm or less.
The number average particle diameter of a filler can be measured by using various particle counters.
The averagejarticleidiameter of naneparticlestane measured by, fer=exsiapte; a-gas:ddsorption
method, a dynamic light scattering method, an X-ray small angle scattering method, or a method of
measuring patticte: diarmetersrdirectly witha fransirissioniéléctrar gricnoscdpe. Althedghithe particle
diameter obtained by these measuring methods may be in volume average or n mass average, it can
be convertéw/intord homber aveidge molectiia weight withlthe asgurastion that #9¢ Siapeef a particle
is spherical. The resin composition of the present invention can contain a thermally coloring
compound tslt @Btors ot et texhibR & @S sBidante M@ mim At 3503 m dridRgertdnd 700 nm
or shorter or an organic pigment or dyestuff that has no absorbance maximum at 350 nm or longer and
shorter thar? 560 Tint AR d RS BT 5o ahte RExihuim At BEG n-6F ionger ArdC750 M S shorter.
The coloring tem erqtgge of the ther "i”é’ co_lorjnglcom ound is referabc_liy 120C or, UEQ?V and more
preferably is 150 S’r“ﬁigﬁgls. THE Keat reSistancs tinder Cfé:r?f)e‘”rrnprérzﬁgre Sonditions becomes better
and the Iigh]_; resiﬁtance bfcgglest%etter without the ceyrrence of fadting( 9 elo iQrc%lggged

atio 0

ultraviolet-visible @%]tqir?adi N as remgﬁorclr%é) ?grﬁpeflatd"r%%f?ﬁé% thermally coloring compound

becomes higher, . _ Examples of the thermally coleting, compound include. heat:sensitive dyes,

pressure-sensitive dyes, and hydroxyl group-containing compounds having a triarylmethane skeleton.

The resin composition,Qf,the present inventiondnay contain an adhesion PrOMOter i neat
Examplesoftheadhesionpromoterinclude silane coupling agents such as vinyltrimethoxysi ane,
vinyltriethoxysiare,-epaxycyslehexylethylirimethexysilane; 3:glycidoxypropylirimetoxysilane, 3-glyc
doxybropyltriethoxys ane, p-styryltrimethoxys ane, 3-aminopropyl trimethoxysilane,
3-aminopropyltriethexystlane, 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-caintainigysilicomzompoumd Shwdiermmeresof theseandy be semainad alhelusion of
such adhesive promoters can enhance the adhesion property with a base substrate, such as a silicon
wafer, ITO, 8i02 cahid-sificort Aitride, wherr, forexample develsging atphotosensitive resin film.
Moreover, it is possible to enhance resistance to oxygen plasma and UV ozone treatment to be used
for washinglorthé fike .d‘ifﬁééEBﬁt@ﬁFBﬁth%%he%i&n‘&%?ﬁé%éﬁéﬁ@@%@? 51 f0 16 parts by weight
per 100 parts by weight of the resin of component (a). The resin composijtion of the present
vention may o SR SEHRHonotGr . ERSILBIES of 15 SRS B Bce (-
alkoxysilane-containing.aromatic amine compounds, aromatic amide compounds, and non-aromatic s
lane compo%%rag.o‘i’lvr\} orarﬁf&r%gof%ﬁé)seorjﬁa@ %ecélﬁ{ai%%}ay ncilisiont 6f such compounds can improve
the adhesive property, wilh.a,subsirate after.quing, Snecifle sxarpries, of fae lkousilang-pon aining
aromatic amine comdeﬁ]ds and aromatic amidé compounds are prowde%i below. In addition,

compounds.ghtginable by, reacting ayugramatic.amine compound with an glkoxy, group-coptaining

silicon compound can also be used and examples thereof include compounds obtainable
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
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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-methacrﬂ%fpgg%m@,t%dﬂmﬁf@égéi@@@t@%§»-cm9@@@%@&9@2{'@@9%@%@5@@@?, Among

these, vinyltrimethoxysilane and vinyltriethoxysilarie are preferred. he total content of the

alkoxysilanezcontaining-aromatic aminecempound,thearamaticamide compoynd,orthenon-aromatic
silane compound is preferably 0.01 to 15 parts by weight relative to 100 parts by weight of the resin of

componentfayane , ThRfesiareompesitioprof the presentinvention may contamrasurfactant, by which
the webtability with a substrate can be improved. Examples of the surfactant include fluorine-based
surfactantspsuch as Eluerasgt(commereial nante zavailablenfromrSumiteme ,3Mdutd 3, MEGAFAC
(commercial name, available from DIC Corporation), and Sulfron (commercial name, available
fromAsahi (Glass Goel.tddndrgamic sittxang istmfactadtsh slchras KP344 (e6mmekciakname, available
from Shin-Etsu Chemical Co., Ltd.), DBE (commercial name, Chisso Corporation), POLYFLOW,
GLANOL (6sHifretgiansamesr addilable frofKyoeisha CherficalrCes Lid s BYE @vafable from

BYE-Chemie), and acrylic polymer .
carbon atoms of the aforementioned carbon fused polycyclic

aromatic compounds 1s also avallable. Examples of the fused
polyeyclic arcmatic heterocompound include fused
heterobicyclic compounds, such as benzofuran, benzothicophene,
indole, benzimidazole, benzothiazole, purine, guinoline,
isogquincline, cinncline, and cuinoxaline, and fused
heterctricyclic compounds, such as dibenzofuran, carbazole,
acridine, and 1,10-phenanthroline. Ccompounds each resulting
fromreplacing some hydrogenatoms of a compound havingaskeleton
provided above as an example by tTwo or more hydroxyl groups are
preferred as the fused polycyclic aromatic compound having two
or more hydroxyl groups.
Specificexamplescf the fusedpolycyclicaromatic compound
having two or more hydroxyl groups include
1,4-dihydroxynaphthalene, 2,6-dihvdroxynaphthalene,
2, 7-dihvydroxynaphthalene, 1,8-dihydroxynaphthalene,
2,4~dihydroryguincline, Z,6~dihydroxyguincline,
Z2,3-dihydroxyqguinoxaline, anthracene-1,2,10-tricl, and

anthracene~1,8, 9~triol.
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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:agetate. isobutyl,acetate, propyl agetate, propylene giycol monomethyl ether

acetate, and 3-methyl-3-methoxy butyl acetate, alcohols, such as ethyl lactate, methyl lactate,
diacetone aleghalpand, 3-mgthyl-3smethoxybutanal arematicRydrocarbons, 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 weighit-retatiye te-1P0-parts by weight of the, resiit efcorapanent{ak a1 «Hds peeferred for the
resin composition of the present invention that the transmittance of a resin film before curing be high
and the trapsmittanee iry thepvisible region of atcured:filrehe tawSpecifiealbk; it\is preferrecs 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; HMereg e transmittanee at awavelehgth pR43Gnnyisvan indexodf thestramsrhittance in
the visible region_ More specifically, it is preferred that the transmittance change be 20% or more,
which is calctlg@Eesy gietfdlbwing Forintilaffors #dtransAittanEs atawavelhgthof 256 nm of a 3.0
pm thick film (before curing) to be obtained by coating a resin composition to a substrate and then
heat-treatintf it dtA20E 52 hinutés &dtRé frarsmitedice atd wavetengthfof 25074 61473.0 um
thick film. (after curing) to be obtained by further heat-treating the film before curing, at 230C for 30
minutes undér PRFEYEH TIdw' The Brédeit ivantish miakes it %ﬁ%le%%%i%%ﬁ%ﬁ%@éhca%ge in
transmittangg %%%%@hi‘g% irr1 egralncsﬁrpitt@ngle é?@é &r%nﬂmittggce begefg%e O1%urien(9 Ig’/o?C etransmittance
after curing (%) In'the case oigusmg?ﬁe resin composﬁ?on o?ti?e preésent invention'as a
photosensitye fesin. b is,auaferreq thalthe ransmitiagce of aresin,flgy Before guing be.igh
Specifically, the fransmittance at & wave ength of 450 nm of a resin film before curing Is preferable

70% or more.and mare preferably 90% pr-more |t is preferredithat the wansmittance in.the,visible

region of a cured film be low. Specifically, the transmittance at a wavelength of 450 nm of a cured film

is preferablg 7056 ot less angmore-preferably60%,er less.dniheicase efusinglhgdesin gomposition
of the present invention for a planarization film or a dielectric filmofadisplaydevice, it is possible to

prevent mafunetioipeaused by penstrationtof tight tona dil far-divieg ca leakelectricaureend, or the like
by adjusting the transmittance of a cured film to be low. For this reason, the change in transmittance at
a wavelengtiof/45Gham:beforel andrafter 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 exdimple} agesirccompasition tan betdistaimedssydissolvingtthe raforanientivhed
components (a) to (c) and, if necessary, components (d) to (h), a thermally coloring component, an
adhesion prootet : airatthesioh promoter g suifactdnt/eértheikein alsoffeRt IEX@RTples of the
dissolving method include agitation and heating. In the case of heating, it is lore erred to adiust the
heating températiffe 23 far 4sthe FeHbrmante of &résin kErpositionis fot iifaifed aRdit's usually
from roomrﬁrréﬁerature to 80C. The order of dissolvigr% ?f ponents is_not articujgrly limited and, for
example, thaTe i heth8d BFRiSSaNifG HenT orevaftdiansther fiom% ESﬁf"g‘ébﬁd 16wer in E6lubility. As
;Or: das?nrqnepg‘gﬁgﬁiggfr?etplrgo% 8@8@‘% r%%né%[ e%::ef bubbles during digsolytion by agitation, such a5 surfactants

agent of component (¢} canreduce the transmittance of thevisible
range greatly by cross-linking itself Lo both {a) a polyimide,
a polybenzoxazole, a polyimide precursor, or a polybenzoxazole
precursor, and (b} 1,5~dihydroxynaphthalene,

1, 6-dihydroxynaphthalene, 1, 7-dihydroxynaphthalene, or

Z,3-dihvydrexynaphthalene, thereby linking the three components
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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 i(sdg)ref rlggd to Use %i)lte{gg%i;ﬁg eaﬁporg@igéno%;%rrlargieﬁr tré% the %q:réigge@digme(eter of them.
Next, the method for p'roaucmg a cured film using the resin cdmposition of the presentinvention is
described. Atgsin-compesitian filmis gbtained by.coating the resin compasition of the present
invention by a spin coating method, a slit coating method, a dip coating method, a spray coating
method, a pdating 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 aynethed 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, tetrafydrofpran proplenergtycot manemethyk etheracetateh propyterie gtycol
monomethyl ether, ethyl lactate, and diethyl adipate. Examples of the method of treating the substrate
surface includeadpsin cbating, 8lit dieceoaticetating, diprcoating; sprayoeoatingy andvapor treatment.
According to need, it is permitted to advance a reaction between the substrate and the adhesion
promoter by condifetifig dryingareatmertt unddi reducetk presstife ard Heer- cbiducting st treatment
of 50C to 300C. A cured film can be obtained by thermally treating a resulting resin composition
film. For ex@mpleSa methbd of peridinting hest féathtentat P30T 6t B hniiteS 18 Wiethdd of
performing heat treatment at 120 to 400C for 1 minute to 10 hours, a method perroom g heat
treatment ;ﬁéﬁ% fErparandte St Hrom r8omBmperailingto Aot 108 it Addiion éta éuring
catalyst or fhe like, and a method of Cperfo;mi,:n%?urjn at a low temipler%':ure g:‘from room temperature
to about 100C By a“supersonic wave oF eletiromagneticwave treatment arementiongd. = “when the
resin compgsiti esent inveny otosensitjyi ative type ositive type relief
pattern caﬁgg(f:-g g%t%r%gg %/ F?Fga%i}é{%fr%?hgeﬂgggfvg}n?egrﬁ%%eé r%{g% %%rgn%%ﬁt%oﬁ?i%ozgﬁ%\%%th active
light, such gs gp diltrayioletrays and.performing developing reafment with g deysloping soltion. A
cured film obtained by curing the resin composition of the present inventionis suitably used as a
dielectric fily ox anprotective-film.obwires r Fa-exarplg, there akean application, fox agiglectric 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 gpsubstrate of & polyimide andeeramies-and anapplication forra,pretestiye film for
partly soldering wires. When the resin composition contains an electrically conductive filler, it can also
be used as=a warermateriat an Moteoyer, & Cufed filn oltained byrotiingrthe resinicamypesition of the
present invention is suitably used as a planarization film or a dielectric layer of a display device having
a substrateaith atTF T formied theredn ta plahafization filis sedietectrivylayer, @nd & displayrelement in
this order. Examples of a displaydevice of this constitution include a liquid crystal display device and
an organic ELidisplay devide: Mractive matix typeldisslay devicé FaseaPToT fesabstrate 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 th&7&Gr€o tHat it may cover the irregularities of the wires, and it is further provided
with a display eIerEen %n the glan ization film. The display element and the wires are connected via a
contact hole formed'inthe Prananzafion fint /Fig. 1-Shéws GEECtORAVIEW'oF a*TET SUBSFEte in which
a pIanarizatigg&ZZm arrrllglnr%ﬂdria e%@ccl)aryea{ hlave t%ee{ln fg)rmvgd. A o%toni %ate Eyé)e or ttog %ate type TFT
1 in matrix form has been prowdeed on a‘substrate 6 and a dieléctric filri 3 AAS beentormed with the

TFT1 COV‘%’E‘,’ t@?[ewi}h@ﬁ@“\’.ireg %8%'?1%%%9%8&%‘? E%Te]thyl group, a propyl group,
abutyl group, a pentyl group, a hexyl group, a cyciopentyl group,
a cyclohexyl group, & benzyl group, and a naphthyl group are
preferred as the monovalent organic group having 1 te 20 carbon

atoms.



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 ITQ 3, PH}’F{GQQTNS 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 subsirate @.olﬂpﬁgbq@-geﬁeriQ@%g@g@g{,@%ag%g@% typg, organic EL
display device in which the organic EL elements each have been onnectedto a TFT 1 for driving them.
Moreover, a.cured dilrn-abtainediby-cusing-theresin-cempasition, of the presentinventiofyis suitably
used as a dielectric layer of a display device having a substrate with a TFT formed thereon, a dielectric
layer, and a. displayelement in this erdervExamplas-efa:disptay devieedavingisueh a gonstitution
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 & IFT subbtrate fvwhicteal dieleBfricrldyer has beem foratad: A bbttomagate 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 witl HSFE T Andcveteditherswiti R ird’d £6riner a6 the: TFT 2 Thad Baen picvided under
the dielectric film 3. Moreover, a contact hole 7 has been formed on the dielectric film 3 so that it may

2

open the WitE® XGPS (traRshdréit BteGrodey % rasthédh F6sd in clnnettiorfwit it Wire 2 via
the contact hole 7. Here, the ITO 5 serves as an electrode of a display element (for example, organic
element). A dTBIRGHFE 1ajer 818 Toieet Sb (hat the pofibhery of e ITE S thie TET Airthecsteps of the
wires may b% ﬁ%vaered. Thiggég:ar][it% EL elecment maayngeeegggi a tvo emission tg/pe]?vymr#clg emits light

S sTig

from the side oppogﬁg {6 &' Stibstrafe 8 oF a bottom entission %yf")e {Which-&xtract tfférh the side

of the substrate _Gpﬂ{b%@Q&Mgidcefx?%bfgsf‘ﬂ%”@%ﬁ&&%tﬂ 8H‘%@St%&%fgﬁ@ngu'ﬁ]‘xgc?npiﬁyi%e"ice in

which the organic EL elements each have been connected toa TFT 1 rivi For

example, inthe.caseof an qrganic EL display device using.a; TET, comprising, forexampleamorphous

silicone, micro crystal silicon, or an oxide semiconductor typified by In-Ga-Zn-O, unfavorable
phenomenag,stch-asa leakglectriceanrent or asphoteerganicelgctric.gusignt, ay be caused due to

penetration

In the thermai cross-linking agent represented by formula
(1}, the number of the functicnal groups of the thermally
cross—-ilinkable 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 coler the resin composition after curing
moderately and also impossible to reduce the transmittance in
the visible region of a cured £ilm. On the cther hand, 1f 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
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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 semjcondyctor element, syeh as LSl; an-aterjayer 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 migrolens of &-olid E@Wﬁﬁ@@?%@ngﬁé%ﬂﬁ@ﬁp@ﬂ%@&9@@%@8@ solid imaging
elements. [Examples] The present invention will be des cribedbelowwith reference to examples,

but the inventigndsinat ipited by these gxarmples cbhereyaluations ehthesresineompesitions in
examples were carried out by the following methods. (1) -valuation of transmittance
P,resincompostherdinafter refesedioras a vamishypwas spinceoated potea Gemisguare glas s
substrate and was subjected to heat treatment (prebaking) at 120C for 2 minutes, so that a prebaked
film havingaithickmessrof 3.0 phs wassprodueete Ar wdimish wias spim ceatedtsothat its fitimethickness
after curing might become 3.0 um, and then heat treatment was carried out for 30 minutes at 230 C
under nitrogjés Hows( sRgHer :concentration 20 ppm of lesspusing ariiner Gas Over fNH<ZELCD
available from Koyo Thermo Systems Co., Ltd., so that a cured film was produced. The thicknesses of
the prebak&d fiftf @h8theICUred film\ieré fieas e didsifg a SUREEON 1 400D Rivailablé from Tokyo

Seimitsu Co., Ltd.). For each of the thus obtained prebaked film and cureda transmission spectrum at
mmyden@ﬂgﬁT ﬁﬁOIEducethﬁwat@rabsorpﬁlVltyOfaIGSlnCOmpOSlﬁlOH.

Examples ¢f the method for obtaining a thermal crogs-linking
agent having a high purity include recrystallization and
distillation. The purity of the thermal cross-linking agent
can be determined by liguid chromatography.

Preferable examplies of the thermal cross-linking agent
having a structure represented by Tormula (1} are given below.

[kagaku 8]

[kagaku 9]

Informula(2),RG,whichjjsahydrogenatomcn:anmnovalent
hyvdrocarbon group having 1 to 6 carbon atoms, preferably is a
monovalent hydrocarbon group having 1 tce 4 carbon atoms. From
the viewpoint cof the stability of & compound or the storage
stability in a resin composition, 1t 1s preferred, in a
photosensitive resin composition containing a photo acid
generatcr, a photopelymerization initiator, or the like, that
R® be a methyl group or an ethyl group and it is preferred that

the number of the [(CH,OR®) groups contained in the compound be
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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 judgmentgasO Qeip yery 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 wafey,and thensheat:treated for 3minytes.on.a hot plae, Q@@&kiﬁmogt@gé&um thick

prebaked films were produced. The prebaking temperature was adjusted to 120C for Examples 4 to 9

and Comparative Examples, t‘%@gﬁﬂ?s%@@%c@%@?%&lﬁéﬂ@ toAL1. The resylingprebaked 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)a Jdeldinen& 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 therexpasure for Examplesté:S-oraftertheexpeosurenand.the fellowing heating for
Examples 10 to 11, development was performed in a 2.38 wt% aqueous solution of
tetramethylanmanoniom (VI Ak (EM=D cavalabfefromMitsubishoGasiGharmicai€o., Inc. ) for 60
seconds, followed by rinsing with pure water, so that developed films were obtained. In the case of a
positive typenstaishi & Exposdrngt Which thecegposed part nasdissolved afrlrdisappeared through
the development was defined as a photosensitivity. In the case of a negative type varnish, the
thickness of & fiRFaftérdevelophichit v nieastiréd ahd e BxpBSURLAEWRTICHIS0% of the thickness of
a prebaked film remained was defined as a photosensitivity . The thickness after prebaking and that
after develdpmBAT Werd esstied uling'a L1anbd& AdE STM-60L ab4ilabe Fént DafHippsit Screen

Mfg. Co., Ltd. at an index of refraction of 1.63. &3) Evaluatiton of chemi,cgll resistance (i) The varnishes
prepared in EXamplas £ to3 ARd Comparative == 1° preferadly 12Uparts by weight

or less, and more preferapbly 100 parts by weight or less. If
the content of component (¢} 1s 5 parts by welght or more, the
transmittance inthe visible regionof a cured filmcanbe reduced
more. If it is 120 parts by weight or less, the strength of
a cured f£ilm is high and also the resin composition is superior
in storage stability. When containing two or more kinds of
component {a) or compeonent (c), their total amcunt is preferably
within The above-menticned range.

The resin composition of the present inventionmay further
comprise (d) aphotoacidgenerator, or (&) aphotopolymerization
initlator and (£) a compound having two or more ethylenically
unsaturated bonds and can impart pesitive 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
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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 immeyrsed in a stripping-liquid 106
available fr%?nm‘f‘g%/tg %cﬁp,a JF&qogaycls3 ?:ro% Lid ga? 978@? for- I@%Tﬁutse%.%%etthﬁc @nessos*g ég cl:ljgr%% films

before the é‘i‘iQFBQQJéoééi%@é‘mﬁﬁ_gﬂg‘%@ﬁ%é83é cyredfilm alter that atment 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 theqeductionin fim thickness, was;calculated. The redyetionyin film
thickness is preferably 0.25 pm or less, more preferably 0.15 pm or less, and even more preferably
0.10 pm ordess.i ght(i Cawed films were produgced: by the methaed describeg-inithe foregeing (i) using
the varnishes prepared in Examples 4 toll and Comparative Examples 5 to 6. The resulting cured films
were immessed dn arsteppmngeliquid 149 6yavailadbte: froam I okyo £hka Kogye Sondl tak at #0C-for 10
minutes. A cured film after the stripping liquid treatment was observed with an optical microscope of
20 magnificationspse thatdhe presencewf tomingyeff of alpattemawas evaluated The: smallest pattern
having no coming off of a pattern was defined as being a remaining pattern . Since the finer a pattern
becomes, theTRGRCIKElY it cornes bff Whepes rémalniag paneniis eyual i of fessthan 20fum, a
judgment as being good can be provided and when it is equal to or less than 5pm, a judgment being
very good Cat bR SVideerid O USynthesis EXEniphe 1°3yiith&3iB oF 8hydroxyl Group<ontafing diamine
compound 18.3 g (0.05 mol) of 2,2-bis(3-amino-4-hydroxyp enyl)nexafluoropropane (BASF, available
from Centr&lné%%é’%o?; Ltd.) was dissolved in 100 mL of acetone and 17.4 g (0.3 mol) of propylene
oxide (available frgm Toliyo Chemical LHQUStW Co., Ltd.), followed b vcooliq 10-15C. A solution in
which 20 . 4 g (0 ~11Roly 8f %J:nqr enzoyP ChI6rdR (aValiSbIE frdm Tokys Chemigar distry Co.
Ltd.) had b%ﬁ% Q_L_Lsgglved in 100 mL oé gfitone was, giocpgpedpq%esb%fg%ritgg cgglptlgtion of the

. COHDOUNAS LIl ¥
dropping, agitation was done at -16Cor 4 hours and thed the temperature was returned to room

temperaturg.; The precipitated h;{vhi%%pligo\@ﬁ%%ggggcé%qu 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 meiby eelloselve iollewsdby:the addition 9f2 d of 5% paliadiymicarbon

(available from Wako Pure Chemical Industries, Ltd.), Hydrogen was introduced here with a balloon

and a redugtionreagtiomwas perermed=at raoprtempersitises About 2 hewsdater, theveagtion was
terminated on confirmation the fact that the balloon no longer shrank. After the termination of the

reaction, thecpalladiupheampaundothe-catalyst was remaeved bydittration folowed hy-cangentration
with a rotary evaporator, affording a hydroxyl group-containing diamine compound represented by the
following fosmufeenic acid of guincone diazide has been sulfonamide-bonded
to a polvamino compound, and a compound in which the sulfonic
acid of guinone diazide has been ester-bonded and/or
sulfonamide-bonded to a polvhydroxyvpolyamino compound. It is
preferred that 50 mol% or more of the whole functicnal groups
of such a polyhydroxy campound oxr polyamino compound have been
substituted with gquinone 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 gquinone diazide compound that
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[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, agitatign was.done.at 40 r 2 hours, A triethylamine salt was filtered and the filtrate was
poured intgg\f%/gte%g”}zhggd aap?gci%ﬁgiéﬁ%ﬁﬁél& r\}vcélrgac:ocl\!I]é%f)“e/f‘dct)ey fﬁtlf“'gt%c?r%1 gsrl]d Washed With T L of 1%

aqueous Myastiorie acid eo s as et wastod wih 2 obwalertios, The precipitaton was

dried in a vacuum dryer, so that a quinone diazide compound represente ollowing formula

was obtained [kagakit 46} no-2ynthesis Example,3 Syathesis. ofalkgxymethyl groyp-containing
compound (A-1) (1) 103.2g (0.4 mhl) of 1,1,1-tris(4-hydroxyphenyl)ethane (TrisP-HAP, available

from Honshu-Chemigab dusty €= k4d. )i wasdissolveddr-g:solution innuhich 80 g £2.0.mal) of
sodium hydroxide had been dissolved in 800 g of pure water. After the complete dissolution, 686 g of
36-38 wt% fdrmaalirewas dyoppedat 28 t6 256-bverc2hoursn Ehen aghation: wasrdenesai«20-to 25C for
17 hours . Thiswasneutralizedbyadding98gofsulfuric acid and 552 g of water and then was left at rest
for 2 days. cnwedletike whitewcrystaliformed aftel. bemgaeft at rest wasceolleetedtbyqfiltratian and then
was washed with 100 mL of water. The white crystal was vacuum dried at 50C for 48 hours. When the
dried white ®&pystakwas analized by e high-peérforimancesliguid shromdtograptr availablefrom
Shimadzu Corooration at 2 54 =using ODS as a column, acetonitrile/water = 70/30 as a developing
solvent, it was foldth&EHR starting iatefial Rad disappeareddinpleteland the purity was 92%.
Moreover, when analysis was done by NMR (GX-270, available from JEOL Ltd.) using DMSO-d6 as a
deuterated SolVERE it WaE FOHE S 5& ﬁ%rﬁ@ﬂ@%}é{& TFESEHAPTPOBY N@RE the compound thus

obtained was dissolved in 300 mi.of m thangl gand as agitated at room temperature for 24 hours

after the addition of 2 got SUitlAc a8’ 76 this Soiltiormwas AdddtPIs g OF &R anionitdorétthange
resin (AmberlystiRA9638, avail .from Rohm. and.Haas ) followed by agitation for.1 hour. Then the
: JJ]% &aé&%%gb\ﬁ b%bl%/(% T Bo b%ﬁg’pﬁl % nW %ﬁ%ﬁﬁéﬁaﬁé}neala

ion exchange resin was removed ilitration. t ate,%'OOmA 6Fe y Was added and

methanol wasyieoved .8 FolanexaRoralol.o fhal an ety asigte splytion was fared. This

solution was left at rest at room temperature for 2 days, so that a white crystal generated. When the

obtained white erystal was analyzed by-high-periognance fiquid chromatagraphy,. it wag found to be a
hexamethoxymethyl compound of TrisP-HAP (alkoxymethyl group-containing compound (A-1))
represented byithe fellowing dormula baying apurity:of 99%:d, and both a
4-naphthequinonediazide sulfonyl ester compeound and a
S-naphthoguinonediazide 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 preferread.

Inthepresent invention, fromthe viewpoint of enhancement
in sensitivity, the content of the photo acid generator {d) is

preferably (.01 to 50 parts by weight relative to 100 parts by

welght of the resin of component {(a). Among these, the range
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[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-hydroxyphenyl-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) 10 be found. fhat he starting material sad disappepted complgtely and the
%. r [

purity was 8 Moreov was ubjeé to analysis in the same manner as in Synthesis

Example 3 (1), thereby being found {o be hexamethyloled TrisPPA.,, o(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;describgd method ingtead of dhe hexamethyloledsE-HAP: d heobfained-white crystal

was analyzed by high-performance liquid chromatography to be a hexamethoxymethyl compound of
TrisP-PA (alkexymethy! group-containing ¢empeumnd; (A-2)represented by adoHew farmula having a

purity of 99%. [kagaku 18] Synthesis Example 5 Synthesis of alkoxymethyl group-containing
compound £A=3)i t i z(il)) dHexsmethyloled d risP<H AR havinga lpurityoef:92%awas obtained: in the same
manner as in Synthesis Example 3(1). (2) Next, a white crystal was obtained in the same manner
as in SynthesisiExampl&@13¢2) except foriusing 800aalrofethénoldastead-of300 il tof methanol. The
obtained white crystal was analyzed by high-performance liquid chromatography to be a ethoxymethyl
compound Ot THEPH4AP (atkoximethys gesiipteartaining edmpbuiid (A By répréserte@ by @ following
formula having a purity of 98%.

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, sc tThat the part exposed to

light becomes insolubkle.

Examples of (e) the photopolymerization initiator include

diethoxvacetophenone,

2-hydroxy-2-methyl-Il-phenylpropan-1-cne, benzyl dimethyl

ketal, 1-(é~iscpropylphenyl)-Z-hvdroxy-Z-methyvipropan-l-one,

4~ (2-hvdroxyethoxy)phenvl-(Z2-hyvdroxy-2-propyl) ketone,

I-hydroxycyclohexyl-phenyl ketone,

l-phenyi-1, 2-propanedione-2Z~ (o-ethoxycarbonyl)oxime,

2=methyl=-[4~ (methylthio)phenyl]-Z2-morpholincpropan-l-one,

2=-benzyl-Z-dimethylamino~1l-({4-morpholinophenyl)-butanone-1,
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agaku 19] Synthesis Example 6 Synthesis of adhesion promoter (B-1) 36.69g (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
Exampies sieaslolows. legat SOl vanplal, SZE8/0.09 Mo o SARE wandissgied n 500
of N-methyl pyrrolidone ENMP under nitrogen flow. Here was added 31.0 g'(0.1 mol) of
3'3"4'4"(3"9.%‘8!&8&5;5‘?1 tetracarbxylic 9&%{‘@9&1&*&%@35’%@@"@;@%i@é‘?ﬂék\{'@ﬁ@c Ingerporated)
together with 50 g of NMP, followed by agitation at 30C for 2 hours. Then 2.18 g (0.02 mol) of

3-aminophengl{available from, Takyo Chemical hadustyito- bid) 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 dilyteddn teluene30g.cavadablestom Jokya Chemicahladusisy 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 -6f ¢hex sglution kept at/120C andriyrther Tdri 2 houwrs lay 180E4Nue zazéstrapieally removing
water together with toluene out of the system. The temperature of this solution was dropped to room
temperature and, the Sotutiohrwas potrdebintol B ¢ rofwater, Isorthat & whitedowderavas obtained. This
powder was collected by filtration and further was washed with water three times. After the washing,
the white podwBeF#as driedin &l vacuur diyef of 5OCRP 72 TidGER Bohatd pdlyiiidei®as obtained.
To 10 g of the polyim'de were added 4 g of 1,5-dihydroxynaphthalene (available from Tokyo Chemical
Industry C&'LEdT; 51 BRthe alkBXyRidthyi Groub-containg Eothpourids {5 15 sbeaifed - Synthesis
Example 3, and 4Q g of aamma-butyrolactone (GEL, available from Mitsubishi Chemical Corporation),
so that a variisR'of& 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
5% and s HGF Ca ot G108 R ST GAE We e E Ar e 80 5456, When the

chemical resistance of the qured f@r{%%@?y%@%%t?dQL@%S%%%%?%ME@%Q!%H?%%WaS 0.10 nmor

less and therefore the chemical resistance was very goo rative Example 1

2,4-dimethylthicxanthene, 2,4-diethylthioxanthone,
Z2,4-dichlorothioxanthone,

2-hydroxy-3- (3, d-dimethyl-Y%-oxo-8H-thioxanthen-Z-yloxy)-N,N
JN-trimethyl-1l-propanaminium chloride,

2, 4,6-trimethylbenzovlphenylphosphine oxide,
1,2-cctanedione-1-~{4- (phenylthioc) -2~ (0O-benzovloxime)],
ethanone, 1=[%9-ethyl=&«-(Z2-methylbenzoyl)~9H~carbazol-3-v1]-,
1-(0O-acetyvloxime), 2Z,2'-bis

{(c-chlorophenyl)=~4,5,4',5 ~tatraphenyl-1, Z2~biimidazole,
10-butyl-2-chlorocacridone, Z-sthylanthraguinons, benzil,

9, 10-phenanthreneguinone, camphorguinone, methylphenylglyoxy
ester,
ns~cyclopentadienyl-etad-cumenvi-iron(l+)-hexaflucrophospha

te(l-), diphenvylsulfide derivatives,
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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 ly, Comparati xample 2, ___Into,a -ml flask were charged 5 g.of
2,2'-azobiscﬁgg)ﬁt?ro%itﬁ)lej%%ﬁ%%% ) ’ELeEfPah"‘yd?]oi l)Jria.bnl?ﬂ%Er;gT é?jé{lé)o ?ne%hy\me r?&égyla e (MM),

30 go tert-hutyl:methacrylates (BM). and 359 of ethacryl.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 temperaturefor #0:-hours 1 300.¢ of, propylene.glycol moenomethyl 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 @-polymer sakchwasrco)lectedrbyfiltsatian, ;Eurthiesnere, washing with 2 | 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 acrylicresinowas obtained.1 phdoyl0igzatthe ,obtainedzacryiic resia wéie:addec 4 «, of
1,5-dihydroxynaphthalene (available from Tokyo Chemical Industry Co. Ltd.), 5 g of the alkoxymethyl
group-contéinihgd compound(A:trotstaimed,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 wasoBtained: As 10 the fransmitiaiee et A50rie P adivh obtained using this varnish
measured before or after curing, the transmittance before curing was 97% and that after curing was
93%. This rmeaHs ivatthe change i iaRsmrtiaRteNfas 4%. When the chemical resistance of the
cured film Wagvevaluatedz the film dissolved completely. Example 2 57.49g (0 . 095 mol) of the
hydroxyl gr8up-contairifg diamine SEtamRaSA Synthd<is Example L ARE 124 g6 0% mol) of
1,3-bis(3-amin%?ro%).tetrametrby_l(%ig}%x?it@Déé\évgre dissolved in 200 g of NMP under dry nitrogen

I
flow. 31.0 ga - Fnao) of ODPA Wwasadded hefe ah agﬁ%%ﬂ‘é}oib% for 2 hours. Then a solution in

which 7.14 g_g 0&@%{&1‘ %%?1 trgxlnfgra i_dghcﬂ §£M ﬁggdt(aé \%ng%ggléa fr%@ N it%ur?éshi Rayon Co .,
a i

Ltd., DEA) een diluted with 5'g of NMP was dropped over 10 midutes. After thé dropping,
agitation was continued at 40G, for 2 haurs.. 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 Liof water was donedhreetimes 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 compositionswas obtaired byweighing, 10 gafthe thus obtainedpolyamideacidanddissolving 2
g of 1,6-dihydroxynaphthalene (available from Tokyo Chemical Industry Co. Ltd.) and 4 g of
MW-30HM Favailablke(from-Sanwa ChehiealCo.4 btk ) im20-g of Ehcane26:g of GEL. As to the
transmittance at 450 nm of a film obtained using this varnish measured before or after curing, the
transmittanee pefore cuting was-94%card-that afteeciring was 409y Thismeaas that the change in
transmittance was 54%. The transmission spectra before and after curin.g are shown in Fig. 3. The
transmittanée of 400 kA 16 B50 h#T 8 foppedaduetocuf g andthekafsrelit was Shdwn that coloring

occurred clearly in the visible range. When the . . .
naphthalenesulfonyl chleride, guinclinesulionyl chloride,

N-phenylthicacridene, 4,4-azobisisobutyronitrile,
benzthiazoledisulfide, triphenyiphosphine, tetrabromocarbon,
tribromophenylsulfceone, benzoyl peroxide, and combinations cof
photoreductive dyes, such as ecsin and methylene bliue, and
reducing agent, such as ascorbicacid and triethanolamine. Two
or more of these may be contained.

In the present invention, the content of the
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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

ransmittange yas,50%, When the hemical resistance of the suied fim was evalyated, the reduction
e che a .

in film thickness was 0.1 um or less and therefore Ical resistance was very goo

Comparatiye Example 3. ; »A Varpish of a novelac resin gompesition was prepareding, o -

thesamemannerasinExample2 except for using 10 g of a novolac resin PSF2808 (available fromMun

Ei Chemical industry-Go. Lddh) instead of he polyamide;acid and it wasrevaluated. dhwas found that
as to the transmittance at 450 nnt of a film measured before or after curing, the transmittance before

curing was 97 % ane dhat aftereuringwasi88%. Thissmeans Hatthe shangain teansmittance was 9%.
The transmission spectra before and after curing are shown in Fig. 4. The transmittance hardly
dropped inghe regien of 400 hny drmote atter. curingianddheteferetit waswshown:that Cekoring did not
occurred in the visible range. When the chemical resistance of the cured film was evaluated, the film
dissolved completely: TempardtiverExampledt to Avanmisk ofapodlyhydedryshprens agsinn
composition was prepared in the same manner as in Example 2 except for using 10 g of a
polyhydroxystyene feshy MARIIKA LY NCER 52 (avaitable fromiMatiizen PetfoeheaficaliCo., Ltd.)
instead of the polyamide acid and it was evaluated. It was found that as to the transmittance at 450 nm
of a filmmeasliret betererdraftéricuring; thd tanshiitarce betare-cisting was §7% and thattafter curing

was 91%. This means that the change in transmittance was 6%. When the chemical resistance of the
mﬂedfﬂm\ﬁ&?eaﬁﬁaﬁxﬂe)’ thelr total amount 1s preterably witnin the

above-mentionad range.

Examples of the compound having two or more ethylenically
unsaturated bonds (£) include acrylic menomers such as ethylene
gilycol dimethacrylate, ethylene glycol diacrylate, diethylene
glycol dimethacrylate, trimethylolpropane triacryliate,
ethoxylated bisphenol A dimethacrylate, glycerin
dimethacrylate, tripropylenaglycol dimethacrylate, butanediol
dimethacrylate, glvcerin triacrvlate, pentaervythritol
triacrylate, pentasrythritol tetraacrylate, dipentaerythritol
hexaacrylate, ethcoxylated pentaerythritel tetraacrylate, and
sthoxvylated isocyanuric acid triacrylate. Two ormore of these
may be contained.

Inthepresent 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 welght of The resin of component



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
photosensitiyity was 150 mJ/cm2. The re ion_in film thickness was 0.10 pm or_less . Apattern of 10
pm or mor(;i <rae}nﬁai?etd. jESxaI?ﬁﬁE %ra%*)& \c};bﬁéisﬁaolf%Spggtiv%etf/gg%h%%oile%%ﬁi\/eaﬁ}o yirrrﬁ(f & precursor
composition was.ebtained: By weighing 10.g; of the polyamide agid.qbtained.in Example 2 gnd
dissolving 4 g of 1, 7-dihydroxynaphthalene (available from ftTokyo Chemical Industry Co. Ltd. ), 5 g
of the alkoxymethyl graupseopiaiping compaund (Ar2) obtained in.gynthesis;Example-4;.and 4 g of the
guinonediazide compound obtained in Synthesis Example 2 in 20 g of EL and 20 g of GBL. Using the
obtained varnisty the: evaluation: ofithetransmittaneg;dhe 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 450nmwas20%drefare; duting:and ©9% after caring . Jhis meansibat the
change in transmittance was 31%. The photosensitivity was 150 mJ/cm2. The reduction in film
thickness was Outboumd Anpatiern ofrli0;ummer atdre remaired L Comparative Exdmpled mavA varnish
of a positive type photosensitive polyimide precursor composition was prepared in the same manner
as in Exampfe sexeaptfor using: -raphithol insteadtsf b,7-diaydrexyaphkthaleneradd: it wes
evaluated. The transmittance at 4 50 nmwas 90% before curing and 77% after curing . This means
that the chérige WY tRivSHiittancEs &S 139%. TheE redladtion In AiRAENERAESS Was 0.25UfR. Tife

photosensitivity was 300 mJ/cm2. A pattern of 20 um or more remained. Comparative Example 6
of such a compound incilude acrylicacid, methacrylicacid, methyl

acrylate, methyl methacrylate, butyl acrylate, hvdroxyethyl
acrylate, hydroxyethyl methacrylate, dimethylacrylamide,
dimethylaminoethyl methacrylate, acryloylmorpholin,
l-hydroxyethyl alpha-chlocroacrylate, Z-hydroxyethyl
methacrylate, Z-hydroxyethyl acrylate, Z-hydroxyethyl
o-chloroacrylate, l-hydroxypropyl methacrylate,
i-hydroxypropyl acrylate, 1-hydroxypropyl c-chlorcacrylate,
Z-~hydroxypropyl methacrylate, 2-hydroxypropvl acrylate,
Z-hydroxypropyl ¢-chlorcacrylate, 3-hydroxypropyl
methacrylate, 3-hydroxypropyl acrylate, 3-hydroxypropyl
a—-chlorocacrylate, l-hydroxy-l-methylethyl methacrylate,
l-hydroxy-l-methylethyl acrylate, 1-hydroxy-l-methylethyl
o-chlorcacrylate, Z-hydroxy-l-methylethyl methacrvlate,
Z2-hydroxy-l-methylethyl acrylate, Z-hydroxy-l-methylethyl
o—-chloroacrylate, I-hydroxybutylmethacrylate, 1-hydroxybutyl

acrylate, l-hydroxybutyl o-chlorcacryliate, Z-hydroxvbutyl
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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

photosens e _precur |on1W pared by fur. in the varnish of
rﬁ%%ﬂ?gé’%’f Ft% 5%? ey ﬁ%uo $.ptepared by further dissol 529

Example 5 propylsu fo ene-2-methylphényi-acefon itrile (commercial

name PAC&%?&?&%@@#@& g'b@eﬁ lty, Chemicals-Garporation) as.a.thevmal acid generator.

Using the obtained varnish, the evalua n of he transmlttance the evaluation of the chemical
resistance 9893}@%@%@'U@“@@r@%%@ﬁﬂ%e@@&wty&f@@E@E&@@,ﬁnﬁ—a@ﬂmm@@ performed as

mentioned above. The transmittance at 450 nmwas 90% before curing and 59% after curing. This

means thatthergdecreaserin transmitiance was31% cIhe phetpsensitiowas 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 af -acpdsitivestype photosenstiive potyimidenprecursor comipos#ionawas obtagned by further
dissolving, in the varnish of Example 5, 0.5 g of the adhesion promoter (B-1) obtained in Synthesis
Example 6.:Udsngrthe pblained varistyeyi acion of the tfarismittance, thaevalibtisRf the
chemical resistance and the evaluation of the photosensitivity of a film before and after curing were
performed &s Fheritioned abbve e The randiittahce At AB0vm ¥ras/909bete e durfricPand 59% after
curing. This means that the change in transmittance was 31%. The photosensmwt%gs 150 mJ/cm2.

The reductfon iH FilA THickNESE WS BIIE Bm. ASFatteth of 39mh ¥F METE T mAed! Exaipie 8

a-chloroacrylate, l-hydrozxy-Z2-methylpropyl methacrylate,
1-hydroxy~2-methylipropyl acrylate, l-hydroxy-Z-methylpropyl
c-chlorocacrylate, 2-hydroxy-2-methylipropyl methacrylate,
2-hydroxy-2-methylpropyl acrylate, 2-hydroxy-Z-methylpropyl
o-chloroacrylate, 2-hydroxy-1,l-dimethylethyl methacrylate,
Z-hydroxy- 1,1~dimethylethyl acrylate,

2-hydroxy-1, l-dimethylethyl o-chlorcacrylate,
1,2-dihydroxypropyl methacrylate, 1,2-dihydroxypropyl
acrylate, 1,2-dihvdroxypropyl o-chlorocacrylate,
2,3-dihydroxypropyl methacrylate, 2,3-dihydroxypropyl
acrylate, 2,3-dihydroxypropyl a-chlorocacrylate,
2,3-dihydroxybutylmethacrylate, 2, 3-dihvdroxybutyl acrylate,
2,3=dihydrozvbutyl o-chlorc acrylate, p-hydroxystyrene,
p-isopropenvliphenol, phenethyl methacrylate, phenethyl
acrylate, phenethyl o-chlorocacrylate, N-methylolacrylamide,
N-methylolmethacrylamide, a-chloroacrylicacid, crotonicaclid,

d-pentencicacid, 5~hexencicacid, 6—heptencoicacid, 7T-octenoic
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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 curin%twg(rjne: pggformled as mentioned ahgve. The tragslraittapé:g at 4 50 nmwas 9 ‘i/odbefore curing

< n dNCiC acl Canol =) L Uri ’ . .
and 63% aftér caring . This means that'the ¢ ange in fransmittance was 30%. The reduction in film

thickness was, 015w The pholosensifyily was A0 mJlcrz. 4 paliemof.1amyor 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 Qgggghgg»yfiqyy{gpgglg tempeyatire of the gelution was cooled to -15C.
ic

Here was dropped a solution in wh .4 g (0. 025 mol) of diphenyl ether dicarboxyl ic acid
dichloride (available frops Nian Nohyaky €onLidi)sand, 5:1- 8.025 ok} phisephthalic.aeid chloride
(available from Tokyo Chemical Industry Co. Ltd.) had been dissolved in 25 g of GEL so that the
internal temperaturemightnetexceed 0C. After the completion of the dropping, agitation was
continued at -15C for 6 hours. After the completion of the reaction, the solutionwas charged
into3Lofwatercontaimingel0% byweight of onethanoleand @ashite precipitaterwas collected: ¢
Thisprecipitatewascollectedbyfiltration, washed with water three times, and then dried in a vacuum
dryer of 50Cfor 72hddrs asothara polyhydreryamiderwas Bhbtaiietk na LAavamish vt aégosttive type
photosensitive polybenzoxazole precursor composition was obtained by dissolving 10 g of the
obtained pdifhydroxgamices 4§ of 251y dicRynaphidiens: 2§ oF e gGnbneeiazid® @8mpound of
Synthesis Example 2, 0.5 g of WPAG-3 14 ( commercial name , available fromWako Pure Chem cal
Industries, E&FF and8 §'6t MXE276R 165 6F EE ahd30-§ 6F BEL 20Sihg The dblaifed Vathish, the
evaluation offthe transmittance, the ev%Iu tion okgthe chemical re§is.tar}1<ce and the %val ation of the
photosensifivity"of & filiT Beforé anti after citing Werd perfofmad as mhéntionet above: The
transmittance at 450 nmwa 92191/&beforecurin%ﬁng 61%,after curing, This means . . the decrease in

1 o r l T -
trans tance Was 31%. The redction in filmthi %e%gwgsg,zg%an%jt aepjhotosensmwtywas 1 60 mJ/cm2

A pattern of.20 pm or moreemained. kxample 10 - L\varnish ol g, pedative type phatosensitive po

ybenzoxazole precursor composition was obtained by dissolving 10 g of the polyhydroxyamide

obtained in Gxample9, 1. 5:g.0% 1. Zxdihydroxynaphthalene, -5 g:0f WRAG-314-(commercial name,

and successfully reduces film loss. The acid to be generated
from the thermal acid generator {(g) is preferably a strong acid
and, for example, aryl sulfone acids, such as p-toluenesulfonic
acld and benzenesulfonic acid, and alkyl sulfonic acids, such
as methanesulfonic acid, ethanesulfonic acid, and
butanesulfonic acid, are preferred. 1In the present invention,
the thermal acid generator preferably is an aliphatic sulfonic
acid compound representedby formula (4) or (5) and it may contain
Two or more kinds of such compounds.

[kagaku 11]

In the above formulae (4) and (53), R*® to szeach,represent

analkyl grouphavinglto 10 carbonatoms or amonovalent aromatic
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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 dbove. The transmittance at 450 nmwas 95% be ore curing

and 57% after curing . This means Strbat the chan%g_in transmgtgnc;jgvzits 38%. Thenrgd%%tgon in film

thickness was’ B%Sh pn‘zllanr% the p%o osecn%lrtﬁ/cftz)} was 200 mJ/cm2® ﬂa tern %lf%oapm or more

remained. ExAmpIe AL, oAvaIlsh of A negalive ype rotasensiive abimids tesiy qamposiion was

obtained by adding roxynapnthalene, 4 g of t koxymethyl group-containing

compounds {A-3) gbtained jrk@[n sisExample 5V,a2rggﬁg@y&q@gxﬁiﬂe-modifiedbisphenol A

dimethacrylate (NK ester BPE-100, available fromShin-Nakamura Chemical Co. , Ltd.), 0.5 g of
trimethylolpropane triacrylate (Q.1:g.0L, 2-0ctanedione-lr{4- (Rhenylthio) ~2- (O,benzayloxime)
(available from Ciba Specialty Chemicals Co po a ion), 20 g of EL, and 20 g of GEL to 10 g of the
polyimide obfaingddn xample 1:WUsing.theohtaed vasrish, 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 pérfored ag imentioned 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 0.15gra@ntithesplrotosensitivity was 200 mdficm2se Apatterhn ofl 10ypirermore remained.
The compositions and evaluation results of Examples 1 to 11 and Comparative Examples 1 to 6 are
shown in Tablesl3dFabléaq following compounds.

[kagaku 13]

From the viewpoint of prometing a cross~linking reaction,
the content of the thermal acid generator {g) is preferably 0.1
parts by welght or more, more preferably 0.3 parts by welght
or more, and even more preferably 0.5 parts by weight or more
relative tco 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, 1t 1s preferably 20 pazxts
by weight or less, more preferably 10 parts by welght or less,
and even more preferably 10 parts by weight or less. When
containing two ormere kinds of component (g}, thelr 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 clircult boards,
the inciusion of the filler (h) has an effect of exhibiting

Thixotropy to maintain a pattern at a prescribed size in the
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Resinomposrtion componeni IFused porycyclic iaromatic compound having a hydroxyl Added amount)
I 18400P I(Added amount) Thermal pros linkrng agent (Added amount) Photo acid generator (Added
amen,

course of coating the composition by screen printing and drying
it. Morecver, an effect to control shrinkage caused by heat
curing is also expectable.

Among fillers (h), examples of insulative fillers include
calcium carbonate, silica, alumina, aluminumnitride, titanium
oxide, andsilica-titaniumoxide compositeparticles, andsilica,
titanium oxide, and silica-titanium oxide composite particles
are preferred. Examples cf 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

[}

iller (h) is preferably within the range of 5 to 500 parts by
weilght relative to 100 parts by weight of component (a). The
number average particle diameter of the filler (h) ispreferably
10 um or less and more preferably 2 um or less. The use of two
or mere fillers differing in number average particle diameter
in combination ls 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 sc-called nancparticles,
asthefiller (h) makes it possible to adjust physical properties
suchasindexof refractionwhilemaintaininglight transmittance.
Particularly, the use of nanoparticles with a high index of
refraction makes it possible to develop a2 high transmittance

and a high index of refraction simultaneously. The mixing of
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such nanoparticle makes 1t possible to be used suitably as a
low-temperature-curable optical thin £ilm, such as an on-chip
microlens of a solid imaging element and a planarization film
for displays and solid imaging elements. Examples cf particles
suitable for the above-mentioned purpose include tin
oxide-aluminumoxide mixed particles, zirconiumoxide-aluminum
oxide mixed particles, zirconium oxide-silicon oxide mixed
particles, tinoxide particles, zirconiumoxide-tin oxide mixed
varticles, titanium oxide particles, tin cocxide-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
ancther 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 viswpolnt of sasiness
with which they are dispersed. In view c¢f 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, & gas adscrption method, a dynamic light scattering
method, an X-~ray small angle scattering methoed, or a method of
measuring particle diameters directly with a transmission

electron microscope. Although the particle diameter obtained

38



(59) GEL (40 g) Example 2 (10 g) , PClYamSacd1Dihydroxynaphthalene 1(2 g)

by these measuring methods may be in volume average or in mass
average, it can be converted intc a number average molecular
welght 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 abscrbance 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
120°C or higher and more preferably 1s 150°C or higher. The
heat resistanceunder high temperature conditions becomesbetter
and the light resistance becomes better without the occurrence
of fadingdue toprolongedultiraviolet—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 & triarylmethane skeleton.

The resin compositicn of the present invention may contain
anadhesionpromoter. Exampliesof the adhesionpromoter include
gilane coupling agents such as vinyltrimethoxysilane,
vinyltriethoxysilane, epoxycyclohexyliethyltrimetheoxysilane,

3-glycidoxypropyltrimetoxysilane,
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3-glycidoxyprepyltriethoxysilane, p—styryl trimethoxysilane,
3-—aminopropyl trimethoxysilane, 3-aminopropyltriethoxysilane,
and N-~phenvi-3-amincpropyltrimethoxysilane, titanium
chelating agents, aluminum chelating agents, compounds to be
cbhbtained by reacting an arcmatic 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, $5i0:, and silicon nitride, when, for example,
developing a photosensitive resin £ilm. Moreover, it is
possible o 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 welght
per 100 parts by weight of the resin of component {(a).

The resin composition of the present invention may contain
an adhesionpromoter. Examplesof the adhesionpromoter includs
alkoxysilane~containing aromatic amine compounds, aromatic
amide éom@ounds, andnon-aromaticsilane campounds. Twoormecre
of these may be contained. Inclusion of such compounds can
improve the adhesive property with & substrate after curing.
Specificexamples of the alkoxysilane~containingaromaticamine
compounds and aromatic amide compoundcs are provided below. 1In
addition, compounds obtainable by reacting an arcmatic amine
compound with an alkoxy group-containing silicon compound can

also be used and examples thereof include compounds cobtalnable
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by reacting an aromatic amine compound with an alkoxysilane
compound has a group that reacts with an aminc group, such as
an epoxy group and a chloromethyl group.

[kagaku 14]

Examples of thenon-aromaticsilane compounds include vinyl
sllane compounds, such as vinyltrimethoxysilane,
vinyltriethoxysilane, vinyl trichlorosilan, and
vinyltris (BP-methoxyethoxy) silane, and carbon-carbon
unsaturated bond~containing silane compounds, such as
3-methacryloxypropyltrimethoxysilane,
3-acryloxyprophyltrimethoxysilane, p-styryvltrimethoxysilane,
3-methacryloxypropyimethylidimethoxysilane, and
3-methacryloxnypropylmethyldiethoxysilane., Among these,
vinyltrimethoxysilane and vinyltriethoxysilane are preferred.

The total content of the alkoxysilane-containing aromatic
amine compound, the aromatic amide compound, or the non-aromatic
silane compound is preferably 0.01 to 15 parts by weight relative
to 100 parts by welght of the resin of component {(a).

The resin composition of the present invention may contain
a surfactant, by which the wettability with a substrate can be
improved.

Examples of the surfactant include fluorine-based
surfactants, such as Fluorad (commercial name, avallable from
Sumitomo 2M Ltd. ), MEGAFAC {commercial name, available from DIC

Corporation), and Sulfron (commercial name, avallable fromAsahi
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Glass Co., LTtd.), organic siloxane surfactants, such as Kp341
(commercial name, available from Shin-Etsu Chemical Co., Ltd.),
DBE (commercial name, Chisso Corpcration), POLYFLOW, GLANOL
(commercial names, available fromKyoeisha Chemical Co., Ltd.),
and BYX (avallable from BYE-Chemie), and acrylic polymer
surfactants, such as POLYFLOW (commercial name, availlable from
Kyoeisha Chemical Co., Ltd.).

The resin composition of the present invention preferably
contains a solvent. Examplies of the solvent include polar
aprotic solvents, such as N-methyl-2-pyrrolidone,
y-butyrolactone, N,N-dimethylformamide,
N,N-dimethvyiacetamide, and dimethyl sulfoxide, ethers, such as
tetrahydrofuran, dioxane, propylene glycoel monomethyl ether,
and propylene glyvcol monoethyvl ether, ketones, such as acetone,
methyl ethyl ketone, diisobutyl ketone, and diacetone alcohol,
asters, such as ethyl acetate, butyl acetate, isobutyl acetate,
propyl acetate, propylene glycel monemethyl ether acetate, and
3—me£hyl—3~methoxy butyl acetate, alcohols, such as ethyl
lactate, methyl lactate, diacetone alcochel, and
J-methyl-3-methoxybutanol, aromatic hydrocarbons, such as
toluene and xylene. Two or more of these may be contained. The
content of the sclvent is preferably 100 te 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
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be hicgh 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 i1s preferred that
the transmittance change be 20% or more, which i1s calculated
by the following formula from the transmittance at a wavelength
of 450 nm of a 3.0 um thick film (before curing) to be obtained
by coating & resin composition to a substrate and then
heat-treating it at 120°C 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 230°C 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

4y

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 a2 cured film be low. Specifically,
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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
foraplanarizationfilmoradielectricfilmof adisplaydevice,
it is possible to prevent malfunction caused by penetration of
light to a TFT for driving, a leak electric current, or the like
by adjusting the transmittance of a cured £ilm 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

ot

the present invention is described. For example, a resin
composition can be obtained by dissolving the aforementioned
compenents {(a) to (¢) and, if necessary, components {(d) to (h),
athermallycoloringcomponent, anadhesionpromoter, anadhesion
promoter, a surfactant, or the like in a solvent. Examples of
the dissolving method include agitation and heating. In the
caseof heating, it ispreferredtoadjust theheating temperature
as far as the performance of a resin compositicon is not impaired
and it is usually from room temperature to 80°C. The order of
dissolving compconents is not particularly limited and, for
example, there 1s method of dissclving them one after another
from a compound lower in solubility. As for a component that
is prone to generate bubbles during dissolution by agitation,

guch as surfactants and some adhesion promoters, Imperfect

44



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

dissolution of other components due to thé generation of bubkbles
can be prevented by dissolving the other compenents and lastly
adding that component.

It is preferred to filter the resulting resin ceomposition
with a filter to remove dusts or particliles. The hole diameter
of the filter is, for example, but is not limited to, 0.5 um,
0.2 um, 0.1 um, and .05 pm. Examples of the material of the
filter includepolypropylene (PP}, polyethylene (PE), nylon (NY),
and polytetrafluoroethylene (PTFE), and polyethylene and nylon
arepreferred. When the resincompesition contains (h) afiller
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 £ilmusing the resin
composition of the present invention is described. A resin
composition £ilm is obtained by coating the resin composition
of the present invention by a spin coating methed, 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 welght of an adhesion promoter has been
dissolved in a solvent such as isopropancl, ethancl, methancl,
water, tetrahydrofuran, propylene glycol monomethyl ether

acetate, propylene glycol monomethyl ether, ethyl lactate, and

45



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

diethyl adipate. Examples of the method of treating the
substrate surface include spin ccating, siit die coating, bar
coating, dip coating, spray ccating, and vapor treatment.
According toneed, 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 50°C to 300°C.

A cured film can be obtained by thermally treating a
resulting resin composition film. For example, a method of
performing heat treatment at 230°C for 60 minutes, a method of
performing heat treatment at 120 to 400°C for 1 minute to 10
hours, amethed of performing heat treatment at a low temperature
of from room temperature to about 100°Cwith addition of a curing
catalyst or the like, and a method of performing curing at a
low temperature of from room temperature to about 100°C by a
supersonlcwave orelectromagneticwave treatment arementioned.

When the resin composition of the present invention has
photosensitivity, anegativetypeorpositivetypereliefpatiern
can be obtained by irradiating the above-mentioned resin
composition film partially with active light, such as an
ultraviclet ray, and performing develcoping treatment with 2
developing solution.

A cured film obtained by curing the resin composition of
the present invention is suitably used as a dielectric film or

aprotective filmofwires. Forexample, thereareanapplication
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for a dielectric filmor a protective film of wires in a printed
board in which wires are formed from copper, aluminum, or the
like on a f£film or a substrate of a polyimide and ceramics, and
an application for a protective film forpartly soldering wires.
When the resin compositicn contains an electrically conductive
filler, it can also be used as a wilire material.

Moreover, a cured film obtained by curing the resin
composition of the present invention is suitably used as a
planarization f£ilm 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.
Examplesocfadisplaydevicecf thisceonstitutionincludea liguid
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
sc that i1t 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 hele formed in the planarization fiim. Fig. 1 shows
a sectional view of a TFT substrate in which a planarization
film and a dielectric layver have been formed. A bottom gate
type or top gate type TrT 1 in matrix form has been provided
on a substrate ¢ and a dielectric £ilm 3 has been formed with

the TFT 1 covered therewith. A wire 2 connected to the TFT 1
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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 wire 2. Moreover, an ITO {transparent electrode) 5 has been
formed on the planarization £ilm 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 ITC o may be covered. This organic EL element may be
eitheratopemissiontypewhichemits Light fromthe side opposite
to the substrate 6 or a bottomenission type which extracts 1ight
fromthe side of the substrate 6. Intheabove-describedmanner,
an active matrix type organic EL display device in which the
organicELelements each havebeenconnectedtoaTFT 1 fordriving
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 ilike, and wires located in a side part of the TFT and
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connected toe the TFT. The display element and the wires are
connectedvia aceontact hole formed in thedielectricfilm. Fig.
Z shows a sectional view of a TFT substrate in which a dielectric
layver has been formed. B2 bottom gate type or top gate type TFT
linmatrix formhasbeenprovidedona substratetandadielectric
£ilm 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. Moreover, a contact hole 7 has been formed on the
dielectric £ilm 2 so that it may copen the wire 2. An ITC
(transparent electrode) - has been formed in connection with
the wire 2 via the contact hole 7. Here, the ITO 5 serves as
an electreode of a display element (for example, organic EL
element). A dielectric laver 8 is formed so that the peripher
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 whichextracts light fromthe side of the substrate
6. Inthe above-describedmanner, an activematrix type crganic
EL display device in which the organic EL elements each have
been connected tc a TFT 1 for driving them.

For example, in the case of an organic EL display device
uging a TFT comprising, for example, amorphous silicone, micro
crystalsilicon, oranoxidesemiconducteortyplifiedbyIn-Ga-2n-0,
unfavorable phenomena, such as a leak electric current or a

pheotoorganic electric current, may be caused due to penetration
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of blue 1light 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. insuchanorganicelectroluminescencedisplaydevice.

Moreover, a cured film to he obtain@d.by.cuxing the resin
composition of the present invention can be used suitably for
such applications as asurfaceprotective filmoef a semiconductor
element, such as LSI, an interlaver dielectric film, and an
adhesiveandanunderfill agent forpackingadevice intoapackade,
a cappling 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]

Thepresent inventionwill bedescribedbelowwithreference
to examples, but the invention isnot limited by these examples.
The evaluations of the resin compositions in examples were
carried out by the following methods.

(1) Evaluation of transmittance

A resin composition (hereinafter referred to as a varnish)
was spincoatedontoaboemsguareglass substrateandwas subjected
to heat treatment (prebaking) at 120°C for 2 minutes, so that

a prebaked film having a thickness of 3.0 um was produced. A
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varnish was spin coated so that its £ilm thickness after curing
might become 3.0 um, and then heat treatment was carried out
for 30minutes at 230°Cunder nitrogen £low {oxygen concentration
20 ppm or less) using an Inert Gas Oven INH-21CD available from
Koyo Thermo Systems Co., Ltd., so that a cured filmwas 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
cured film, a 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
uging 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 Jjudgment 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 rotatlion coated onte a 6-inch silicon

wafer and then heat-treated for 3minutes onahot plate (Mark-7;,
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sothat 4.0 umthickprebaked £ilms were produced. Theprebaking
temperature was adiusted te 120°C for Examples 4 to 9 and
Comparative Examples 5 tc 6 and 100°C for Examples 10 to 11.
The resulting prebaked films were exposed with an exposure of
0to500md/cn’ at a2bmd/cn’ stepusingani-line stepper (DSW-8000,
available from GCA). The line & space patterns used for the
exposure are 1, 2, 3, 4, 5, &, 7, 8, 9, 10, 20, 30, 50 and 100
um. In Examples 10 tc 11, heating was carried out at 100°C for
1 minute after the exposure. After the exposure for Examples
4-%9 or after the exposure and the following heating for Examples
10toll, development wasperformedina 2.38 wt% aqueous solution
of tetramethylammonium (TMAH) (ELM-D, avallable 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 thrcugh the development was
defined as & photosensitivity. In the case of a negative type
varnish, the thickness of a £ilm after development was measured
and an exposure at which 90% of the thickness of a prebaked £ilm
remainedwas definedas aphotosensitivity. Thethicknessafter
prebaking and that afterdevelopment weremeasuredusing a Lambda
Ace S5TM-602 available from Dainippon Screen Mfg. Co., Ltd. at
an index of refracticn of 1.63.
{3) Evaluation of chemical resistance

{i) ThevarnishespreparedinBExampleslto3andComparative
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Examples 1 to 4 were each spin coated out onto a 6 inch silicon
wafer and then heat-treated for 2 minutes on a hot plate, s0
that 4.0 um 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
230°C for 30 minutes under nitrogen flow {oxygen concentration
20ppmor less) usingan Inert Oven INH-21CDavailable Koyvo Thermo
Systems Co., LTd., so that cured films were produced.

The resulting cured films were immersed in a stripping
Tiguid 106 available from Tokyo Ohka Xogyo Co., Ltd. at 70°C
for 10 minutes. The thickness of a cured films before the
stripvping liquid treatment and the thickness of a cured film
after that treatment were measured using a Lambda Ace STM-602
avallable from Dainippoen Screen Mfg. Co., Litd. 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 um or less, more preferably 0.15 um or less, and even more
preferably 0.10 pm or less.

(ii) Cured films were produced by the method described in
the foregeing (i) using the varnishes prepared in Examples 4
te 11 and Comparative Examples 5to 6. The resulting cured £ilms
were immersed in a stripping ligquid 106 available from Tokyo

Ohka Kogyo Co., Ltd. at 70°C for 10 minutes. A cured filmafter
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the stripping liguid 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
nocomingoffofapatternwasdefinedasbeingaremaiﬁingpattern,
Since the finer a pattern becomes, the more likely it comes off,
when a remaining patternisequal toor less than 20 um, a judgment
as being geood can be provided and when it is egual to or less
than bum, a Jjudgment as 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-aminc-4-hydrexyphenyl)hexafiuoropropane (BAHE,
avallable from Central Glass Co., Ltd.) was dissolved in 100
mL of acetone and 17.4 ¢ {0.3 mol} of propylene oxide (available
from Tokyo Chemical Industry Co., Ltd.), followed by cocling
to-15°C. Asclutioninwhich?20.4qg (0.11mol) of 3-nitrobenzoyl
chloride {available from Tokyo Chemical Industry Co. Ltd.) had
been dissclved in 100 ml of acetone was dropped here. After
the completion of the dropping, agitation was done at -15°C for
4 hoursandthen the temperaturewas returned Lo roomtemperature.
The precipitated white sclid was collected by filtration and
then was vacuum dried at 50°C.

30 g of the resulting white solid was placed in a 300 mL
stainless steel autoclave and was dispersed in 250 mL of methyl

cellosolve, followedbytheadditionofZgof 5% palladium-carbon
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(available fromWako Pure Chemical Industries, Ltd.). Hydrogen
was introduced here with a balloon and a reduction reaction was
performedat roomtemperature. About 2hourslater, thereaction
was terminated on confirmation of the fact that the balloon no
longer shrank. After the termination of the reaction, the
valladium compound, the catalyst, was removed by filtration,
followed by concentration with a rotary evaporator, affording
a hydroxyl group~containing diamine compound representedby the
following formula.

[kagaku 15]

Synthesis Example 2 Synthesis of a guinone diazide compound

Under dry nitrogen flow, 21.22 g (0.05 mol) of TrisPF-PA
(commercial name, avallable from Honshu Chemical Industry Co.,
Ltd.) and 26.8 g (0.1 mol) of 5-naphthoquinonediazidosulfonyl
chloride (NAC-5%, available from Toyo Gesei Co., Ltd.) were
dissolvedindi0gofl,4-dioxaneandthe temperaturewas adjusted
to room temperature. 12.65 g of triethylamine, which had been
mixed with 50 ¢ of 1,4~dioxane, was dropped here so that the
temperature of the system might not become egual to or higher
than 35°C. After the dropping, agitation was done at 40°C for
Z 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% agueocus hydrochloric
acid. Then it was further washed with 2L of water twice. The

precipitation was dried in a vacuum dryer, so that a guinone
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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 (0.4mol) of 1,1, 1-tris{4-hydroxyphenyl)ethane
(TrisP-HAP, avalilable 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 25°C over 2 hours. Then agitation was done at 20 to
25°Cfor17hours. Thiswasneutralizedbyadding 98 gofsulfuric
acid and 552 g of water and then was left at rest for 2 days.
A needlelike white crystal formed after being left at rest was
collected by filtration and then was washed with 100 mL of watexr.
The white crystal was vacuum dried at 50°C for 48 hours. When
thedriedwhite crystal was analyzedby ahigh-performance ligquid
chromatographavallable fromShimadzu Corporationat 254 nmusing
ODS as a column, acetonitrile/water = 70/30 as a developing
solvent, it was found that the startingmaterial had disappeared
completely and the purity was 92%. Moreover, when analysis was
done by NMR (GX-270, available from JEOL Ltd.) using DM3C-dé
as a deuterated solvent, it was found to be hexamethyioled
TrisP-HAP,

(2} Next, the compound thus cobtained was dissclved in 300
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ml of methanol and was agitated at room temperature for 24 hours
after the addition of 2 g of sulfuric acid. To this solution
wasaddedngoﬁamanionicionexchangeresin(AmberlystIRA9GSB,
available from Rohm and Haas), followed by agitation for 1 hour.
Then the ion exchange resin was removed by filtration. After
that, 500 mL of ethyl lactate was added and methanol was removed
by a rotary evaporator, so that an ethyl lactate sclutlon was
formed. This sclution was leff at rest at room temperaturs for
2 days, so that a white crystal generated. When the cobtained
white crystal was analyzed by high-performance liquid
chromatography, 1t was found to be a hexamethoxymethyl compound
of TrisP-HAP (alkoxymethyl group-containing compound {(A-1))
representad 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)

£~

oL

4,4"-[1-[4-[1-{4-hydroxyphenyl-1)-1-methylethyl]phenylliethy

At

r

lidenelbisphencl (TrisP~-PA, available from Honshu Chemical
Indugtry Co., Ltd.} instead of 103.2 g {0.4 mol) of
1,1,1-tris(4d-hydroxyphenyljethane (TrigP-HAP, availlable from
Honshu Chemical Industry Co., Ltd.). This was analyzed by

high-performance liquid chromatography in the same manner as

{81
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EL/GEL Comparative Example 5 Polyamide acid1-Naphthoi (10 5)(4 g) A-2 (5 g) YBple (4 9) (20 g/20
9)

in Synthesis Example 3 (1) tobe found that the startingmaterials
had disappeared completely and the purity was 88%. Moreover,
it was subjectedtoNMRanalysis inthe samemanner as in Synthesis
Example 3 (1), thereby being found tobe hexamethyloled TrisP-PA.

(2) Next, & white crystal was obtained in the same manner
as in Synthesis Example 3(2) except for using hexamethyloled
TrisP-PA cbhtained by the described method instead of the
hexamethyloled TrisP-HAP. The obtained white crystal was
analyzed by high-performance liguid chromatography to be a
hexamethoxvmethyl compound of TrisP-PA {(alkoxymethyl
group~containing compound (A-2)) represented by a following
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
cbtained 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 mL of ethanol
instead of 300 mL of methanol. The obtained white cryvstal was
analyvzed by high-performance liquid chromatography to be a
ethoxymethyl compound of TrisP-HAP (alkoxymethyl
group-centaining compound (A-3)) represented by a following
formula having a purity of 98%.

[kagaku 19]
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Synthesis Example ¢ Synthesis of adhesion promoter (B-1}

36.60 g (0.1l mol} of BAHF (available from Central Glass Co.,
Ltd.} was dissclved in 100 g of ethyl lactate (EL, available
fromMusashino Chemical Laboratory, Ltd.). Subseqguently, 55.6
g (0.2 mol) of 3-glycidoxypropyltriethoxysilane (KBE-403,
avallable from Shin~Etsu Chemical Co., Ltd.! was added to this
solution and agitated at 50°C for & hours, so that adhesion
promoter {B-1) was obtained.

Other thermal cross-linkingagentsandacidgeneratorsused
in the Examples and the Comparative Examples are as follows.

[kagaku 20]

Example 1

32.9qg (0.0%mol) of BAHF 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
dianhydride (CDPA, available fromManac Incorporated) together
with 50 g of NMP, followed by agitation at 30°C for 2 hours.
Then 2.18 g {0.02 mol) of 3-aminophencl (available from Tokyo
Chemical Industry Co. Ltd.) was added andagitationwas continued
at 40°C for 2 hours. In addition, 5 g of pyridine {available
from Tokyo Chemical Industry Co. Ltd.) was diluted in toluene
{30g, available from Tckyc Chemical Industry Co. Ltd.) and was
added to the sclution, and then a cooling tube was attached and
a reaction was carried out for 2 hours with the temperature of

the solution kept at 120°C and further for 2 hours at 180°C while
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ELJGBL (20 g/20 g) Table 3 Transmittance Photosensitivity Chemical resistance Transmittance at
450 nm before

azeotropically removing water together with toluene out of the
system. The temperature of this sclution was dropped to room
temperature and the sclution 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 50°C for 72 hours, so that a polyimide was obtained.

To 10 g of the polyimide were added 4 ¢ 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
gamma-butyrolactone (GBL, available from Mitsubishi Chemical
Corporation), sothat a varnish of a polyimide resin composition
was obtained. Astothetransmittance at450nmofafilmobtained
using this varnish measured before or after curing, the
transmittance before curing was 95% and that after curing was
61%. Tnismeans 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 um or less and therefore
the chemical resistance was very good.

Comparative Example 1

A varnish of a polyimide resin composition was obtained
in the same manner as in Example 1 except for adding 5 g of
2, 6-dimethoxymethyl-t-butylphenol (available from Honshu

Chemical Industry Co., Ltd.) instead of the alkoxymethyl
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curing Transmittance at 450 nm after curing Change in transmittance at 450 nm Loss of film
Remaining pattern |

group-containing compound (A-1) cobtained in Synthesis Example
3. As to the transmittance at 450 nm of a film obtained using
this varnish measured befcre cr after curing, the transmittance
before curing was 9¢% and that after curing was 85%. This means

1

that the change in transmittance was 11%. When the chemical
resistance of the cured film was evaluated, the film dissolved
completely.

Comparative Example Z

Into a 500-ml flask were charged 5 g of
Z2,2'-azcebisi{iscobutyronitrile) and 200 g of tetrahydrofuran
(THF). Then 35gofmethylmethacrylate {(MM), 30 gof tert-butyl
methacrylates (C-BM), and 3% g of methacrylic acid (MA) were
charged and agitated at room temperature for a while, and after
replacing the inside of the flask with nitrogen, agitation was
done at room temperature for 40 hours. 300 gof propylene glycol

monomethyl ether was added here and was agitated. After the

completion of the agitation, the solution was charged inte 2

Fh

L of water and a precipitate of a polymer solid was colliected
by filtration. Furthermore, washing with 2 L of water was done
three times and the collected polymer solid was dried at 50°C
in & vacuum dryer for 72 hours, so that an acrylic resin was
ocbtained.

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 alkoxymethvl group-containing



Example 1195% | 61% 34% s0.10 pm Example 2 94% 40% 54%

compound (A-1) obtained in Synthesis Example 3, and 4C 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 dissclved completely.

Exanple 2

57.4 g {0.0%25mol) of the hydroxyl grocup-containing diamine
obtained in Synthesis Example 1 and 1.24 g (0.005 mol) of
1,3-bis(3~aminopropyl)tetramethyldisiloxane (S51iDA) 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 40°C for 2 hours.
Then a scolution in which 7.14 ¢ (0.0€ mol) of demethyl foramide
dimethyl acetal (available fromMitsubishi Rayon Co., Ltd., DFA)
had been diluted with 5 g of NMP was dreopped over 10 minutes.
After the dropping, agitation was continued at 40°C for 2 hours.
After the completion of the agitation, the solution was charged
intoZiofwaterandaprecipitateofapclymer solidwascollected
by filtration. Furthermore, washing with 2 L of water was done
three times and the collected polymer solid was dried at 50°C
in a vacuum dryver for 72 hours, so tﬁat & polyamide acld was

obtained.
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Avarnishef apolvimideprecurscer compositionwas ebtained
byweighinglOgofthethusobtainedpolyvamide acidanddissolving
2gof 1,6~dihydroxynaphthalene (available from Tokyo Chemical
Industry Co. Ltd.) and 4 g of MW-30HM (avallable from Sanwa
Chemical Co., Ltd.) in 20 ¢ of EL and 20 g of GBL. As to the
transmittance at 450 nm of a film cbhtained using this varnish
measuredbefore or after curing, the transmittance before curing
was 4% and that after curingwas 40%. Thismeans that the change
in transmittance was 54%. The transmission spectra before and
after curing 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 lese and therefore
the 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 polyimide powder obtained in Example 1 instead of the
polvamide acid and it was evaluated. It was found that as to
the transmittance at 450 nm of a film measured before cor after
curing, the transmittance before curing was 25% 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
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and therefcore the chemical resistance was very good.

Comparative Example 3

A varnish of a novolac resin compoesition was prepared in
the same manner as in Example 2 except for using 10 g of a novolac
resin PSF2808 (available fromGunEi Chemical IndustryCo., 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 397% and
that after curing was 88%. This means that the change in
transmittancewas 9%. Thetransmissionspectrabeforeandafiter
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 evaiuated,
the film dissclved 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 MARUKA LYNCUR 5-2 (avallable
from Maruzen Petrochemical Co., Ltd.) instead of the polyamide
acid and it was evaluated. It was found that as to the
transmittance at 450 nmof a filmmeasuredbeforeor 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,
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the film dissolwved completely.

Example 4

Avarnishof apositive typephotosensitive polyimide resin
compositionwas obtainedby further dissolving 4 g of the quinone
diazide compound cbtained in Synthesis Example ijzthe'varnish
of Example 1. Using the obtained varnish, the evaluation of
the transmittance, the evaluaticn of the chemical resistance
and the evaluation of the photosensitivity of a film before and
after curing were performed as mentioned above. The
transmittanceat 450 nmwas 95% beforecuringand 60% after curing.
This means that the change in transmittance was 35%. The
photosensitivity was 150 mJ/cm®. The reduction in £ilm
thicknesswas 0.10pmor less. Apatternoflfumormoreremained.

Example 5

A varnish of a positive type photosensitive pelyimide
precursor composition was obtained by weighing 10 g of the
polvamnide acid obtained in Example 2 and dissclving 4 g of
1, 7-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
guinenediazide compound cobtained in Synthesls Example 2 in 20
gofELand20gofGBL. Usingtheobtainedvarnish, theevaluation
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
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transmittance at 450nmwas 90% beforecuringand 59% after curing.
This means that the change in transmittance was 31%. The
photosensitivity was 150 mJ/cm®. The reduction in film
thickness wag 0.15 pum. A pattern of 10 um or more remained.

Comparative Example 5

A wvarnish of a positive type photosensitive polyimide
precursor composition was prepared in the same manner as in
Example 5 except for using l-naphthol instead of
1,7-dihydroxynaphthalene and it was evaluated. The
transmittanceat 450 nmwas 30%beforecuringand77% 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/cm®. A pattern of 20 um or more remained.

Comparative Example ©

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 cvaluated. The
transmittanceat 450 nmwas 90% beforecuringand74saftercuring.
This means that the change in transmittance was 16%. The
reduction in film thickness was 0.15 um. The photosensitivity
was 150 mJ/cm®. A pattern of 10 um or more remained.

Example &

A varnish of a positive type photosensitive polyimide

precursor composition was prepared by further dissolving, in
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the varnish of Example 5, 0.5 g of
S-propylsulfonyloxyimino-5H~thicphene~2-methylphenyl-aceton
itrile {commercial name PAG~103, availlable from Ciba Specialty
Chemicals Corpeoration) 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
photosensitivityofafilmbeforeandaftercuringwereperformed
as mentioned above. The ftransmittance at 450 nm was 90% before
curing and 59% after curing. This means that the decrease in
transmittance was 31%. The photosensitivity was 150 mJ/cm?.
The reduction in film thickness was 0.10 pym or less. A pattern
of 10 pm or mors remained.

Example 7

A varnish of a positive type photosensitive polyimide
precursor composition was obtained by further dissolving, in
the varnish of Example 3, 0.5 g of the adhesion promoter (B-1)
obtained in Synthesis Example 6. Using the obtained varnish,
the evaluation of the transmittance, the evaluation of the
chemical resistance and the evaluaticn of the photosensitivity
of a film before and after curing were performed as mentlioned
above. The transmittance at 450 nm was 20% before curing and
59% after curing. This means that the change in transmittance
was 31%. The photosensitivity was 150 mJ/cm®. The reduction
infilmthicknesswas (C.1l5um. Apatterncf 3umormore remained.

Example 8§
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A varnish of a positive type photosensitive polyimide
precursor compesition was cobtained by weighing 10 g of the
polyamide acid obtained in Example 2 and dissclving 4 g of
Z,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
gquinonediazide compound obtained in Synthesis Example 2 in 2C
gofELand20¢cfGBL. Usingthecobtainedvarnish, theevaluation
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
transmittanceat 450 nmwas 93% baforecuringand é3% aftercuring.
This means that the change in transmittance was 30%. The
reduction in film thickness was (.15 um. The photoeosensitivity
was 200 mJ/cm®. A pattern of 10 um or more remained.

Example 9

18.3 g (C.05 mol) of BAHF was dissclved 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 -15°C.
Here was dropped a solution inwhich 7.4 g {(0.025mol) of diphenyl
etherdicarbeoxylicaciddichloride (available fromNihon Nohyvaku
Co., Ltd.) and 5.1 g (0.025 mol) of isophthalic acid chloride
(available from Tokye Chemical Industry Co. Ltd.) had been
dissolved in 25 g of GBL soc that the internal temperature might

not exceed 0°C. After the completion of the dropping, agitation
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was continued at -15°C for 6 hours. After the completion of
the reaction, thesolutionwas chargedinto3Lofwatercontaining
10% by welght of methanol and a white precipitate was collected.
This precipitate was collected by filtration, washed with water
three times, and then dried in a vacuum dryer of 50°C for 72
hours, sc that a polvhvdroxyamide was obtained.

Avarnishof apositive typephotogensitivepolybenzexazols
precurscr composition was obtained by dissclving 10 g of the
obtained polvhydroxyamide, 4 g of 1, 5-dihydroxynaphthalene, 2
g of the guinone diazide compound of Synthesis Example 2, 0.5
gof WPAG-314 (commercizal name, available fromWako Pure Chemical
Industries, Ltd.}, and 5 g of MX-270 in 10 g of EL and 30 g of
GBL. Using the cbtained varnish, the evaluation of the
transmittance, the evaluation of the chemical resistance and
the evaluation of the photosensitivityof a filmbefore andafter
curing were performed as mentioned above. The transmittance
at 450 nmwas 92% before curing and ¢1% after curing. This means
that the decrease in transmittance was 31%. The reduction in

filmthicknesswas0.25umandthephotosensitivitywas16DmJ/cm?

N

pattern of 20 uym or more remained.

Example 10

Avarnishofanegative typephotosensitivepolybenzoxazole
precursor composition was cobtained by dissclving 10 g of the
polvhydroxyamide obtained in Example 2, 1.5 g of

i, 7-dihvydroxynaphthalene, 0.5 g of WPAG-314 (commercial name,



97% Example 31 88% 9% Completely dissolved Comparative Example 4 97% 91%

available from Wako Pure Chemical Industries, Ltd.), 0.5 g of
S5-propylsulfonyloxyimino-5H-thiophene-Z~methylphenyl-aceton
itrile (commercial name PAG-103, available from Ciba Specilalty
Chemicals Corporation) as a thermal acid generator, and 2 g of
MW-30HM in 40 ¢ of GBL. Using the obtained varnish, the
evaluation of the transmittance, the evaluation of the chemical
resistance and the evaluation of the photosgensitivity of a £f1lm
before and after curing were performed as mentioned above. The
transmittanceat 450nmwas 85%before curingand5b7%aftercuring.
This means that the change in transmittance was 38%. The
reduction in filmthickness was 0.25 umand the photosensitivity
was 200 mJ/cm®. A pattern of 20 pm or more remained.

Example 11

Avarnish of a negative type photosensitive pelyimide resin
composition was obtalined by adding 5 g of
1,7-dihydroxynaphthalene, 4 g of the alkoxymethyl
group-containing compounds (A-3) obtained in Synthesis Example

5, 2

h

O

0]

ethyleneoxide-modified bisphenol A dimethacrylate (NK
ester BPE-100, available fromShin-Nakamura ChemicalCo., Ltd.),
0.5 g of trimethylolpropane triacrylate, 0.1 g of
1,2~octanedicone-1-[4-{phenylthic) -2~ {0O-benzoyloxime) ]
(available from Ciba Specialty Chemicals Corporation), 20 g of
EL, and 20 g of GBL to 10 g of the polyimide obtained in Example
1. Using the obtained varnish, the evaluatiocon of the

transmittance, the evaluation of the chemical resistance and
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theevaluationofthepﬁotosensitivitycﬁfafilmbeforeandafter
curing were performed as menticned above. The transmittance
at 450 nmwas 94% before curing and 66% after curing. This means
that the change in transmittance was 28%. The reduction in film
thickness was 0.1 um and the photosensitivity was 200 md/cm’.
A pattern of 10 um or more remained.

The compositicns and evaluation results of Examples 1 to

11 and Comparative Examples 1 to € are shown in Tables 1 to 3.

Table 1
Resin compaosion ¢omponent
Fused peiyeyclic .
Resin arematic compound | Thermal cross- Photo acid FPhotopoivmerizatiar Cﬂ?ﬁ;zn;;a!;::z;fc
(Added amouni) naving & hydroxy! linking agent generator initiator ur'sawlined. i Otners Solvent
(Addsgo:;oum) {Added amounty | (Added amount) {Added amount) bondsfAdded amounts
Faiyimide o Al GBL
Example 1 ’ Eivydr aphthalene; - - - -
P (0 g; ki 59 “0g)
. 18-
Potyaride acid § .. ) WMVV-38HM EL/GEL
Example 2 (10 Dmydreng;ag;;mhaiene 14 g - - - - (20 /20 g)
. 18-
Polyimide ! B3O HM ELrGEL
Example 3 (10 g5 Dmydrox(y;anr;hihalene o - - - - (20 020 g
o 18- . Synthesis Example
Example 4 Pj%m';’e Dinydroxynaphthalene {2" ’) 2 . - . (fDBL)
9 {4 ql & g 9
. . . 1.7- Synthests Exampie
- Puoiyamide acid . A2 EL/GBL
Exampiz & 10 Dikydroxynaphthaiene 5 2 - - - 20 /20
{10.g) 40 g 4g {20 g/20 g}
. . 17 Synthesis Exampie =
Poiyamide acid | A2 PAG-103 ELIGEL
Example § ' Bihydroxynaphthaiene] = 2 - - .
10 3 G5 20g/20 gb
{10g) (@ g 59 @ g ©5a {20 g/2C g
. . 17 Synhesis Example Adhesion .
Example 7 Fotyamids acid Dihydroxynaphthaiene Al 2 ; - - promoter B-1 EL/GEL
20920
1o g £ th g 0.5 g (209/20 g)
) . 23- Synfhesis Example
Polyamide acid A2 EL/GBL
Example & Dinydroxynaphthalene| 2 - - -
190 5 20 /20
(1og gl 5y g (20920 g
Polyhydroxyamid 1.5 ~ Synthesis Examipie .
Exampie 8 8 Dinydroxynaphthaiene Mé 2;‘0 2029 - - - (1%:,%2' -
110g) {4g) e WPAG-314 (3.5 g} gt g |
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Table 2
Resin compositon companent
i Fused goiyeyclic
Resin aromatic compound | Thermal cross- Phote acid Protopolymerization %ﬁn;:;:ng:i:xg;ryo
having & hydroxy! finking agent Generater initiator i ¥ Others Solvent
{Added amount) N . unsaurated
group {Added ameunt) } {Added amount) {Added ampunt) ;
bonds{Added amount)
(Added amount)
P olyhydroxyamid 17
Example 10 e Dihydroxynaphthalens RN SOHM WPAG-314 - - PAG-103 BEL
10 @ a5 2g 059 ©.5q) “og)
17 1,2-Gotanedione-1-44-] Ethoxylated bisphenal
Polyimide ' - A3 (phenyithiophenyl}-2- 1 A dimathacrdate {2 g) ELIGB.
Example 11 10 g) D’”"dm"z’;ai’m*’a"’“e g . {o-benzoyloxicme) (0.4 Trimethylolprapane - (200720 &)
¢ g triacrylate (05 g)
15 26-
Comparative Polyimide . N Dimethaxyrethy GEL
Example 1 (10 q) Dmyﬂrnxz;:a;;hthalene ~t-butylphenol ° ° - 40 g)
8 al
Comparative Agrylic resin 5 At EhdA
Example 2 (6 @ Dlhydmx(y:agg;hihajeﬂe (5 - - - 40 g)
16
Comparative Novoiak resin . ) MW-30HM . ~ ELIGEL
Example 3 (10 g) Dnhydrex{y;ag;)shéhaiene g - (26 620 g
. Palyhydrmoxystyre 16~
Comparative ’ RAW-20HM EL/GBL
ne Dinydroxynaphthalene - - -
Example 4 (10 g) 2 g 4 g {20 g/20 g)
" . Synthasis Exarnple
Comparative Polyamide acid 1-Naphtho! A2 a B . ELIGBL
Exampie 5 {106 4 g} 8] 4 g (209120 g
Comparaive | Potaraide zeid | BT A2 Syrinesis Exampte ) ) ELsBL
Example & (10g) D ?’gg‘; 5 gy “a (20 620 o)
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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 prebakmg it on a hot plate at 12000 for 3 minutes, then exposing and developing it, and
then subjeaﬁqﬁll?t heat calcination at 250C for 60 minutes under airflow.
Thecoatingpropertyatthetimeofcoatingthevarnish-was goodrand no devetopment of wrinkleg or cracks
was found|in the cured film obtained AEFHE exposure. development and CAIEFATSHthe hverage
step height of the wire§ Wﬂt@ﬂ)@ ﬁfr’ﬁaaﬁﬂ“ﬁﬁ@ﬂﬁlclﬁew bf theé'piodiréedt planarizatigpdilgnmas 2000 = .
Next, a top emission type GigaiIc E %&m@ﬁt WASTIRIRA on the resulting Bhd  atiertditm; First, a
bottom electrode of TTO Was_formed Or_iTe pranariZalon (i by Sputterig ifT cormecton With a wire
via a contact RoI&. Then, a Tesist was coated, prebakéd, a dexpo%edthr111@%‘13%%9L0fad@%i edpattrn,
thereby beingdeweloped. Péttern procesging was carried out by wet etching using an ITO etchant and
using the resist pattern as ask] Then, Ihe resist pattern was stripped{usifig.a resist stripping liquid
(a m?xed licu Ilbz rﬁg}mt:gn emgﬁ%amng_agbﬁhzls@)ﬁ thus nhtniﬁf{ﬁ) h ﬂnrggglpr‘tmdp _rnf')rlnsgonqu to
an anode of &eorganic EL €lement. Nestt%a dielectrdiedayer|shapedcse that<t might covilamthe bottom
electrode vva%g‘ag[mgd. For the dielectriclayer was used sin |Ia{g¥,m)§m\éarmsg1gf the pm%tgrgﬁ;e nsitive
polyimide precursorcomposition-obtained-in-Example 5.-By-providing-this dielectric layeritis possible
to prevent shereeiréuit betWweéen the bottn electrodé’and an ﬁ?ﬁb‘e&@%d rode’ forbe [foffied in a
subsequent sé%gm'gt;e dielegfyic layer wag patterned,and was gsubiected fo heating ﬁre%tmenit at 25000
for 60 minutes;se-that-a-dielectriclayer-having-a-moderatetabsorption-nreara-wavelength-of 450 nm
was formed. BemPRforeovef34a hole trarfSorting layé¥’red, gré&hm e biue ofgyahic|light@mitting
layers, and apglgetson transporting laygyyere provgqigd one afer, ﬁgﬂ@th er Ryvaporn depgsitjon via a
desired pa‘fewmaskhﬁvaemwdepesmppa. atus—Stbsequently;-anr-vpper-etectrode-jof
aluminum WaBR8d| overtfie whole tSp’surface oftfie substt& s corfeddnds & Hcdthode of
an organic ngglgmﬂm Thaaforementigned substrate obtaingd was.1akenogtef the paguum

deposition aggal atus—and-thenwas seated-by-honding-it-to-a-seating-glass:substrate-using-an
CUI)

. arative Completel
ultraviolet-¢ £poxy resiti, 85% 1% - ol -
Comparative o o N ) Compietely
Example 2 97% 93% 4% dissoived
Comparative o o o ) Completely )
Exampie 3 97% 8% 9% dissoived
Comparative o7% 91% &% _ Completely _
Example 4 dissolved
Comparative 80% 7% 13% 300 mJicm2 0.20 pm 20 pm
Example 5
Comparative 90% 74% 16% 150 mJiom2 0.15 pm 10 um
Exampie 6

Examplie 12

A bottom gate type TFT was formed cn a glass substrate and
wiring (1.0 um in height) connected to the TFT was formed. &
dielectric film made of SiiN; was formed so that the TFT and
the wires might be covered therewith. HNext, a contact hole was
formed in this dielectric film.

Moreover, aplanarization filmwas formedon the dielectric
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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 eleéttade of 1T Wals formedBiPspitteringSn confgetich with awire vid'& cohtact fidle. Then, a
resist was coated, prebaked, ar\]/? exposed throygh a mask of a desired pattern, thereby being
oveloped Patar i ocesaG Was CaHed'out by et exdig Seing e O atchat st Geing the
resist pattern as gcmask}%pﬂ, the resist Ip.attgrn wa str%p ed usig a resi% stggp:irq%iﬁuidf(a mixed

liquid of monoethanolamine anchsﬁ/lSﬂ’Sf The thus obfained bottom %?e%tFo e corresponéljs to an

anode of a0 QIoANiG FL. element,.. Next,a dielectiic pyerhaving such astiaps that fteguld cover

the periphery of the bottom electrode, the TFT, and the steps of the wires was formed. As to the

dielectric laygr-the yaenish of the, photasensitive polyimide pregursor compasitionehtained:in Example
5 was spin coated onto the substrate, subsequently dried under reduced pressure, then prebaked on a

hot p1. ate at 420Crtor Iminutess: then exposed and developed: andihen subjected dotheat calcination
at 25000 for 60 minutes under nitrogen flow. The coating property at the time of spin coating the

varnish was good antrp tevelopmentof wrinkles enceacks wéas faund dn the curedsfilm @btained after
the exposure, development and calcination. The average step height of the wires was 500 nm and the
thickness of thefproduceldietecttic tayerwas 200G hrmhBy-providing this digledtriciayeriitis possible
to prevent short-circuit between the bottom electrode and an upper electrode to be formed in a
subsequent step Thiis2 af dielstre layntatingtamiodéraresabsoption rearatwavelehdgth of 450 nm
was formed. Moreover, a hole transporting layer, red, green, and blue organic light-emitting layers,

and an eledtféh fransporiing Taye? Were providéd 6né &fte? ZRORBE By vaFdicdéosition Viga desired

pattern mask in a vacuum depaosition apparatus. , _
calcination. The average step height of the wires was 500 nm

and the thickness of the produced planarizaticn film was 2000
nm.

Next, a top emission fLype organic EL element was formed
on the resulting planarization £film. First, a bottomelectrode
of ITC was formed on the planarization f£ilm by sputtering in
connection with a wire via a contact hole. Then, a resist was
coated, prebaked, andexposed through amaskof adesiredpattern,
thereby being developed. Pattern processing was carried out
by wet etching using an I1TC etchant and using the resist pattern
as amask. Then, the resist pattern was stripped using a resist
stripping liguid (amixed liquid of monoethanolamine ana DMSO) .
The thus obtained bottom electrode corresponds to an anode of

an organic EL element.

Next, a dielectric layer shapsd sc that it might cover the
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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 drivirg circuit. Indy§giaéAQPIicaibilit q Oerr%iig f%ﬁrgggsig%q of the present invention can be
used suita I?/%IQ glp fications Sudh as & Srface protective film and anTnterﬁiK/er dielectric ﬁlm of a

semiconductor element, g dielectic fayer of an.oraanic. EL elerens,a plaparizatipn fim of 2 TET

substrate f%%%ﬁvmg of isplay device using an organic EL e nt, a wire-protecting dielectric film of

a circuit board, an.en-chipspicrqlens, of A:solidimaging 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 L Thd ;M e-3:Dieleetsie film 4:

Planarization film 5: ITO 6: Substrate
electrode and an upper electrode to be formed in a subseguent
step. The dielectric layer was patterned and was subjected to
heating treatment at 250°C for 60 minutes, so that a dielectric
layer having a moderate absorption near a wavelength of 450 nm
was formed.

Moreover, a hole transporting laver, 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
acathodeof anorganicELelement. Theaforementionedsubstrate
cbtained 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 cbtained. Good
luminescence was exhibitedwhenvoltagewas appliedviaadriving
circuit.

Example 13
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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 manovalent or anLc roup t}avin |.to 20 carbon atoms, Cl, Br, |, or F, R2 and R3
each represent Cﬁ%ﬁg?ﬁéjfﬁf hyﬁ%c?gén atgr%goF: g%ngndg\?aﬂe%t%ﬁ%scﬁr %ﬁtg“réaﬁ h%ril/clﬁg 1t06

carbon atoms), R4 represents a hydrogen at thyl gr r thyl gr repregents an
integer of § %o%%%dﬁ? fZTol}éIéeﬁFs %aref %r%eafr %rfg% ?ﬂ%QIéC%H%%p%& H)§O ?}%)Q %%%ﬁier(gi'n inﬁ formula (2),

R6 represerys adylfagen:atapn gt a.magoalen: hydiocahan.oraup having Lin.6 sarbongloms, tis 1

or2andvisOor1l, provided thatt+vis 1 or 2. A positive type photosensitive resin

compositiopcomprisingtheresin compasition decargingto claim and further{(d)-a-phota:acid
generator. 3. A negative type photosensitive resin composition comprising the resin composition
according to-Glaisn 1 andduitber(e) a-photopolymesization iritiator and (f) eempound baving two or

more ethylenically unsaturated bonds.
connecting a TFT and ancther TFT or an organic EL element to
be formed in a subseguent step and a TFT.

Next, a bottom electrode of ITO was formed by sputtering
in connection with a wire via a contact hole. Than, 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 amask. Then, the resist patternwas stripped
using a resist stripping liguid (a mixed liguid of
monoethanolamine and DMS0) . The thus cbtainedbottomelectrode
corresponds to an anode of an organic EL element.

Next, a dielectric laver having such a shape that it could
cover the periphery of the bottom electrode, the THFT, and the
steps of the wires was formed. 2As to the dielectric layer, the
varnish of the photosensitive polyimide precursor compoesition
obtained in Example 5 was spin coated ontoc the substrate,
subsequently dried under reduced pressure, then prebaked on a
hot plate at 120°C for 2 minutes, then exposed and developed,
and then subjected to heat calcination at 250°C for 60 minutes

under nitrogen flow. The coating property at the time of spin
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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 | 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.

coating the varnish was good and no development of wrinkles ox
cracks was found in the cured film obtained after the exposure,
development and calcination. The average gstep height of the
wires was 500 nm and the thickness of the produced dielectric
laver was 2000 nm. By providing this dielectric layer 1t is
possible to prevent short-circuit between the bottom electrode
andanzuppez‘electrode1xibe formed in a subseguent step. Thus,
an dielectric laver having a moderate absorption near a
wavelength of 450 nm was formed.

Moreover, & hole transporting laver, red, green, and blue
organic light-emitting lavers, and an electron transporting
iayer were provided cne after another by vapor deposition via
& desired pattern mask in a vacuum deposition apparatus.
Subseguently, an upper electrode of aluminum was formed over
The whole teop surface of the substrate. This corresponds to
acathodeofanorganicELelement. Theaforementicnedsubstrate
obtained was taken out of the vacuum deposition apparatus and
then was sealed by bonding it to a sealing glass substrate using
an ultravicolet-curablse epoxy resin.

In the above-described manner, an active-matrix type
organic EL display device in which a TFT has been connected to
each crganic EL element for driving it was obtained. Good
luminescencewas exniibitedwhenvoltagewas appliedviaadriving
circuit,

[Industrial Applicability]
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The resin composition of the present invention can be used
suitably for applications such as a surface protective £ilm and
an interlayer dielectric film of a semiconductor element, a
dielectric layer of an organic EL element, a planarization film
cfaTFT substrate fordrivingof adisplaydeviceusinganorganic
ELelement, awire—-protectingdielectricfilmofacircuitboard,
anon-chipmicrolens 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: T¥T

2: Wire

3: Dielectric film

4: Planarization film

5: ITO

6: Substrate

7: Contact hole

8: Dielectric layer
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CLATMS

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 (¢) athermal cross-1linkingagent
having a structure represented by the following formula (1) or
a thermal cross—-linking agent having a group represented by the
felliowing Tormula (Z2):

{kagaku 1]

wherein in formula (1), R represents a linking group having
21x34valencies,R@representsaﬂwnovalentorganicgrouphaving
1 to 20 carbon atoms, Cl, Br, I, or ¥, R? and R’ each represent
CH,CR® (R® is a hydrogen atem or a monovalent hydrocarbon group
having 1 to 6 carbon atoms), R® 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 (CH20R®) ¢ (H)y (2)

wherein in formula (2), R® 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.

2. A positive type photosensitive resin composition
comprising the resincompositiconaccordingtoclaiml and further

{d} a photo acid generator.
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3. A negative type photosensitive resin composition
comprising the resin compositionaccordingtoclaiml and further
(e} a photopolymerization initiateor and (£} 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 £ilm having a

thickness of 3.0 um is 20% cr more.

3. Adisplay device comprising a substrate inwhicha 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 1 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.
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