DESCRI PTI ON TI TLE OF THE | NVENTI ON: POSI Tl VE- TYPE PHOTOSENSI Tl VE RESI N
COVPCOSI TI ON TECHNI CAL FI ELD [ 0001] The present invention relates to
a positive-type photosensitive resin conposition. Mre particularly, it
relates to a positive-type photosensitive resin conposition which is
suitable for an insulating |ayer of a surface protective film an
interlayer dielectric film an organic electro-lum nescent device and the
|l i ke of a sem conductor device. BAGKGREINBART [0002] Heat - r esi st ant
resins such as polyimde and pol ybenzoxazol e are used for surface

brotect i vl T il SAXAT IRl G el bl ihiigidddea af sahconduct or
devi ces such as LSI (Large Scale Integration; large scale integration
circuits) they have excellent heat resistance and electrica

i nsul ating properties. Wth mniaturization of sem conductor devices,
surface protective filnms, interlayer dielectric filnms and the like are
required to have a resolution of several mcroneters. Thus, in these
applications, positjive-type photosensitive polyi de conpositions and
photosen§¥¥ﬁgglﬁﬂ1;Bgﬁfbxazole conpositions that can be m croprocessed are
used. When a heat-resistant resin such as polyimde or polybenzoxazole is
used for @%Urlface protective filmor an interlayer dielectric film resin
after heat curing remains in a device as a permanent film and therefore
the adhesi on prlgFePtySEEtwee e e8] [ SeapSsitt én Partiérl ife&tPEuri ng and a
substrate used as a base of the device is very inportant. [0003 For
i npr ovi ngpradivEsiTen Wivteh Taiseise @fters Hilgh-t edpérabaré 1REARTRY -t eat nent or
heati ng treatnent under a hi gh-oxygen concentration environnent, there has
been proposedes Lo a positive-type photosensitive resin composition

which is suitable for an insulating layer of a surface
protective film, an interlayer dielectric film, an organic
electro-luminescent device and the like of a semicoenductor
daevice.

BACKGROUND ART

[0002]

Heat-resistant resins such as polyimide and
polybenzoxazole are used for surface protective films,
interlayer dielectric films and the like of semiconductor
devices such as LSI (Large Scale Integration; large scale
integration circuits) because they have excellent heat
resistance and electrical insulating properties. With
miniaturization of semiconductor devices, surface protective
films, interlayer dielectric films and the like are reguired
to have a resoluticon of several micrometers. Thus, in these

applications, positive-type photosensitive polyimide



heat -resistant resin precursor conposition containing a heat-resistant
resin precursor and a silane coupling agent with a specific structure which
has an aromatic ring (see, for exanple, Patent Literature 1). As a
positive-type photosensitive resin conposition which conbines photo
sensitivity stability and chem cal resistance with adhesion, there has been
proposed a positive-type photosensitive resin conposition containing a
heat-resistant resin precursor, a quinonedi azi de conpound, an al koxymnet hyl
gr oup- coMaintisig \cormpenAdohane ami oS T ane bdpounte Hals my e ospédionisc
structure and a solvent (see, for exanple, Patent Literature 2). On the

ot her hardiatasaa photdsensirtioss seakiarsprgedr sofheonposeti onehavi agt
excellent stability of a sensitivity and resolution after exposure, there
has been mrsdposedh & sphot psende tarvec k gsénz precul 8ors coaPdsin & omrdentzai ni ng a
heat-resi stant resin precursor, two or nore photo acid generating agents
and an algkmoenetind fgiaupr contiaitm g veonpoandctsee, £1 on, exanpl e ftRat ent

L!terature 3). PRIOR ART DOCUMENTS PATENT LI TERATURES [ 0004] Pat ent
Literatunezk culdpaneséains in a device as a permanent film, and
therefore the adhesion property between a resin composition
after heat curing and a substrate used as a base of the device
is very important.
[0003]

For improving adhesionwith abase after high-temperature
heating treatment or heating treatment under a high-oxygen
concentration environment, there has been proposed a
heat-registant resin precursor c@mposition'containing a
heat-resistant resin precursor and a silane coupling agent with
a specific structure which has an aromatic ring {see, for
example, Patent Literature 1). As a positive-type
photosensitive resin composition which combines photo
gsensitivity stability and chemical resistance with adhesion,
there has been prcoposed a positive-type photosensitive resin
composition containing a heat-resistant resin precursor, a
guinonediazide compound, an alkexymethyl group-containing
compound, an aminosilane cempound having a specific structure
and a soclvent (see, for example, Patent Literature Z}. On the
other hand, as a photosensitive resin precursor composition

having excellent stability of a sensitivity and resclution



Pat ent Lai d-Open No. 2004-124054 Patent Literature 2: Japanese Patent
Lai d- Open No. 2008-83124 Patent Literature 3:

after exposure, there has been proposed a photosensitive resin
precursor composition containing a heat-resistant resin
precursor, two or more photo acid generating agents and an
alkoxymethyl group-containing compound (see, for example,
Patent Literature 3).

PRIOCR ART DOCUMENTS

PATENT LITERATURES

[0004]

Patent Literature 1: Japanese Patent Laid-Open No.
2004-124054

Patent Literature 2: Japanese Patent Laid-Cpen No.
2008-83124

Patent Literature 3: Japanese Patent Laid-Open No.
2005~43883
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

The above-mentioned known photosensitive resin
compositions can improve the adhesion property with a substrate
after heating treatment, but have poor storage stability and
has a problem of reduced sensitivity in particular. Typilcal
silane coupling agents mostly have a functional group such as
an amino group bound with an alkoxysilyl group by an aliphatic
hydrocarbon group, and are thus easily decompcsed by heating

treatment in the alr or high-temperature heating treatmant.



Japanese Patent Lai d-Open No. 2005-43883 DI SCLOSURE CE THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005] The above-nenti oned known
phot osensitive resin conpositions can inprove the adhesion property with a
substrate after heating treatnment, but have poor storage stability and has
a problem of reduced sensitivity in particular. Typical silane coupling
agents nostly have a functional group such as

Accordingly, a cured film formed by a positive-type
photosensitive resin composition containing such a silane
coupling agent has the problem that the adhesion property with
a substrate is considerably reduced after high-temperature
heating treatment or heating treatment in the air. Thus, an
object of the present invention is to provide a positive-type
photosensitive resin composition which has excellent storage
stability, particularly excellent photo sensitivity stability,
and can be formed into a cured film having an excellent adhesion
property with a substrate after high-temperature heating
treatment at 350°C or higher or after heating treatment in the
air.
SCLUTION TO PROBLEMS
[0006]

The present invention is a positive-type photosensitive
resin composition which comprises (a} a polymer having, as a
main component, a structure represented by the following
general formula (1) and/or a pelymer having, as a main component,
a structure represented by the following general formula (2),
(b) a quinonediazide compound, (c) a silane coupling agent
having a structure represented by the following general formula
{3}, (d) a silane coupling agent having an epoxy group, an
oxetanyl group, a methacryloxy group, an acryloxy group, an
amino group, an amide group or a mercapto group and having an

alkoxysilyl group and (e) a solvent.



an am no group bound with an al koxysilyl group by an aliphatic hydrocarbon
group, and are thus easily deconposed by heating treatnment in the air or

hi gh-tenperature heating treatnment. Accordingly, a cured filmforned by a
positive-type photosensitive resin conmposition containing such a silane
coupling agent has the problemthat the adhesion property with a substrate
is considerably reduced after high-tenperature heating treatnment or heating
treatnment in the air. Thus, an object of the present invention is to
provi de ddpd<ilti ve-type photosensitive resin conposition which has

excell ent storage stability, particularly excellent photo sensitivity

stabi | ity Chend cedn Foenfudemed into a cured fil mhaving an excel | ent adhesi on
property with a substrate after high-tenperature heating treatnent at 350C
or higher or after heating( itnent in ir. SOLUTI ON TO PROBLEMS

[ 0006] The present i on is a‘gosi’ti veatype photosensitive resin
conposi tion which comprises %a) a pol yner |having, {as a nmai n conponent, a

structure represen () R ' Ow M b -edRe-aN IH la (1) and/or a pol yner

havi ng, as a Main conmponent, a structure rfepresen eﬁ by the follow ng

general formula (2), {(b) a duinonedi azi de c agd,"'(c) a s lane coupling
agent having a structure ré (a£355591by ﬂﬁﬁeﬂgﬁ#o i ng general formula (3),

(d) a silane coupling agent having an epoxy group, an oxetanyl group, a
met hacryl@xyyggroup, an acryl oxy group, an amno group, an anide group or a
mer capt o group and having an al koxysilyi group and (e) a solvent. [0007]

[ Chem cal Fornﬁhat%h ggk%%(g@hgral formula (Bh,'%ﬁ}gkﬁ4R¢&éééK}l

independently represent a bi- to octavalent ocrganic group
having two or more carbon atoms. R’ and R® each independently
represent hydrogen or a monovalent corganic group having 1 to
20 carbon atoms. n repreéents a number in the range of 10 to
100,000, 1 and m each independently represent an integer of
0 to 2, and p and g each independently represent an integer of
0 to 4, where p + g > 0.

[0009]

[Chemical Formula 2]

O O
[ ]
AL AN
N RS N—R? (2)
\\ﬁf/ '\Wﬁ/’ |
o | .6 (R
(RT)r t

[CO10]

In the above general formula (2),E§ represents a tetra-

[}



11 (COOR-)m (COCR4 [0008] In the above general formula (1),and R2 each
i ndependently represent a bi- to octaval ent organic group having two or
nore carbon atons. R3 and R4 each independently represent hydrogen or a
nonoval ent organic group having | to 20 carbon atonms. n represents a nunber
in the range of 10 to 100,000. 1 and m each i ndependently represent an
integer of 0 to 2, and p and g each i ndependently represent an integer of O
to 4, where p + g > 0. [0009] [Chenlcal Formul a 21 &201 In the above
general1uwdﬁ¢%N4E9ntREgﬁepﬁeyeanaedﬁeﬁﬁéﬂﬂ§eﬁ&ﬁé lavap entt agegd&nitc group
and R6 represents a bi- to octqyalent organi c group. R7 and R8 represent a
phenol i ¢ chydnoxytrgrpup, R aasdl Romeprackd tgr aupenel ac tthicdiogrogpovand may
each be a single group or a conbination of different groups. t represents a
nunber i thefsahgeofd §rbopleO 2000ict anths ,r epdesentezarh bategengdf 0 to 6.
[0011]

group or a combination of different groups. © represents a

number in the range of 3 to 100,000. r ands represent an integer

of 0 to 6.

(0011}

[Chemical Formula 3]

] )

[C012]

In the above general formula (3), R? to RY represent
hydrogen or an alkyl group having 1 to 3 carbon atoms. RY to
R each independently represent an alkyl group having 1 to 6
carkbon atoms, an alkenyl group having 2 to 4 carbon atoms, a
phenyl group, a substituted phenyl group or an alkoxyl group
having 1 toe 6 carbon atoms, and at least one of RY to R™ is
an alkoxyl group having 1 to 6 carbon atoms.

ADVANTAGES OF THE INVENTION



[ Chem cal Formula 3] R10 R9c<PC R11 [0012] In the above
general fornmula (3), RO to RI' represent hydrogen or an al kyl group having
1 to 3 carbon atons. R12 to R14 each independently represent an al kyl group
haying 1 to 6 carbon atons, an al kenyl group having 2 to 4 carbon atons, a
phenyl group, a substituted phenyl group or an al koxyl group having 1 to 6
carbon atons, and at least one of RI2 to R14 is an al koxyl group having 1
to 6 carbon atons. ADVANTAGES OF THE | NVENTI ON [ 0013] According to
t he presenftllizivention, there can be obtained a positive-type photosensitive
resin conposition having excellent storage stability, particularly
excel | ent phot dcsensiinigvict yhst abe ¢ty invenaddinti ohe royarhee pogiatinga t ype
phot osensitive resin conposition of the present invention, there can be
obt ai ned aa.paaunad cftkmehaviong sam seéxdelel ert ladhesipom igriopettay iwict h a
substrate after high-tenperature heating treatnent at 350C or higher or
after heat:dirRg ltgieatsnentagen stdae idiiney , MobE tEOR 1GARRY NG QU E nEHE hoNVENT ON
[ 0014]

sensitivity stability. 1In addition, by the positive-type

photosensitive resin composition of the present invention,

there can be cbtained a cured film having an excellent adhesion

property with a substrate after high-temperature heating

treatment at 350°C or higher or after heating treatment in the

air.

MODE FOR CARRYING OQUT THE INVENTION

(00141

A photosensitive resin composition of the present

inventicn containsg {a&) a polymer having, as a maln component,

a structure represented by the following general formula (1}

and/or a polymer having, as a maln component, a structure

represented by the following general formula (2). Prefevable

are a polyimide resin, a polyamide acid or pelyamide acid ester

as a polyimide precursor, and a polyhydroxyamide as a

polybenzoxazole precursor, which have excellent heat

resistance and solvent resistance. Here, "main component” in

a polymer having, as a main component, a structure represented

by the following general formula (1) means that the structural

unit within the parenthesis which is shown as n repeating units

in the following general formula (1) is contained in an amcunt



A photosensitive resin conposition of the present invention contains (a) a
pol ymer having, as a main conponent, a structure represented by the
foll owi ng general fornula (1) and/or a polyner having, as a mai nh conponent,
a structure represented by the follow ng general formula (2). Preferable
area polyimde resin, a polyam de acid or polyam de acid ester as a
pol yi m de precursor, and a pol yhydroxyam de as a pol ybenzoxazol e precursor,
whi ch have excel | ent heat resistance and sol vent resistance. Here, "nain
conponentdt BA o poloymBerhavt gl a5 HCREIAL Conpbhert thg B+ Belre The
represented by the follow ng general fornula (1) neans that the structural
unit w t hiait bempanenthesisnitiigred snshovinnasth dlepeatienglaii 16 Ml % he

foll owi ng general fornmula (1) is contained in an anount of 50 nol % or nore
of all staymeckueal mangterofetdiel pdlymets Theaorsi-n C¥aponentrpsecohtia ned in
an amount of preferably 70 nol % or nore, nore preferably 90 nol % or nore.
"Mai n conpeonégtier naal pol Wres havi ngymras s thraians conponeat s era estaructaur e
represented by the follow ng general formula (2) nmeans that the structural
uni t wit hisn thher par ent hesjcsavhilcoirsushown) ass4dndg epeat thg wmidscdmelt he
followi ng general forrmula (2) is contained in an anount of 50 nol % or nore
of all styict yrahiduniits pafrehh@cpalsymRich ThesABivA £ORPOBRBELE Sgantitai ned in
an amount of preferably 70 nol % or nore, nore preferably 90 nol % or nore.

[0015] [ChemineakoFosnuhd HndQH) p@du)ia 1£00 RedntaiGRdNHnda NH AN [ 0016]
In the above general fornmula. (1), RI and R2 each independently represent a

hi - to ot avahent o gapiCogr-oup shavicRg rEWouQf - 01 € t¢ar penyatonms.oHR3 and R4
each i ndependently

main component is contained in an amount of preferably 70 mols%

or more, more preferably 90 mol% or more.

[00157

[Chemical Formula 4]

(OH), (OH)q
CO—R'—CO-NH—R?—NH (1)
n
(COOR®),, (COOR*
[C01s6]
In the above general formula (1), R* and R® each

independently represent a bi- to octavalent organic group

having two or more carbon atoms. R’ and R® each independently
represent hydrogen or a monovalent organic group having 1 to
20 carbon atoms. n represents a number in the range of 10 to
100,000. 1 and m each independently represent an integer of

0 to 2, and p and g each independently represent an integer of



represent hydrogen or a nonoval ent organic group having 1 to 20 carbon
atons. n represents a nunber in the range of 10 to 100,000. 1 and m each

i ndependently represent an integer of 0 to 2, and p and g each

i ndependently represent an integer of O to 4, where p + q > 0. [0017]

[ Chem cal Fornula 5] [ 0018] In the above general formula (2), RS
represents a tetra-to decaval ent organic group and R6 represents a bi- to
oct aval ent organic group. R7 and R8 represent a phenolic hydroxyl group, a
sul f oni ¢ Yadicd “gr P Gr Pa 't ki 61 Ygroup, and may each be a single group or a
conbi nation of different groups. t represents a nunber in the range of 3 to
100, 000.l1G%inds represent an integer of 0 to 6. [0019]

[Chemical Formula b]

O 0
..
N5 T N 36
N RY__N—R @)
o
o 1.6 (R
(Ry)r t

RORY

In the above general formula (2), R® represents a tetra-
‘UadecavalentorganicgroupaﬂujRGrepresenﬁseabi~tx)octavalent
organic group. R’ and R® represent a phenolic hydroxyl group,
a sulfonic acid group or a thiol group, and may each be a single
group or a combination of different groups. G represents a
number in the range of 3to 100,000, rands represent an integer
of 0 to 6.
t0019]

The polymer of (a) component that is used for the
photosensitive resin composition of the present invention may
consist of only one of structural units represented by general
formulae (1) and (2}, or a combination of both the structural
units.

[0020]

The presence of fluorine atoms within the structural unit



The pol yner of (a) conponent that is used for the photosensitive resin
conposition of the present invention may consist of only one of structural
units represented by general formulae (1) and (2), or a conbination of both
the structural units. [0020] The presence of fluorine atons within the
structural unit represented by general fornmula (1) or (2) is preferable as
wat er repellency is inparted to a fil mboundary to suppress penetration

t hrough the boundary at the tine of devel opnent with an aqueous al kal

sol ut i on.reThe sfEnderd he caremacoht a@nt L4 drl ) eag H 20f 1 ¢ e egaingibniedes atieng a
structural unit represented by general formula (1) and the polyi mde

precur sorehadilegcy str dotowrgleduniot ar épres envediaby genenglorforsnul a (2) is
preferably 10% by wei ght or nore for adequately providing an effect of
prevent i pgnpenettriai onrd¢hgloagh tdhendoundaryhe andeprieflerabbyn20%-4y hwei ght
or less froma viewpoint of solubility in an aqueous al kali sol ution.
[0021] | ant heuaboye lgener ablfioronl a (i frepresent o int «he 06t avalhent
organi ¢ group having two or nore carbon atons, and denotes a structural
conponent fof h@poagiithi dEhes acids swhere Rlall snbivalans dmed pelgde -anomati c
di carboxylic acids such as terephthalic acid, isophthalic acid,

di phenyl etherdizcar paxyliice pei ¢di mpapht:hal enedi sarbayy keraci drandnit

bi s(car boxyphenyl ) propane and al i phatic di carboxylic acids such as

cycl ohexanedi-carhoxyhi C;aed 4 and adihpi ¢2aci 8o B aghds 1 where Jhlpics
trival ent mayi ncl ude tricarboxylic acids such'as trinel'litic ‘acid and
trinmesic i.d....T i § .5 . t.etraval + ncl r tic
tetracarggiy Fg ggfg%d%é@%Qgégpg%gﬁgﬁrﬁ?i%%agﬁg%cqa% %%e%%%tqn%na
benzophe Lr r | Cl [ ny r.acar LG, aci .
diphenylg%%%&?@??%%ﬁ?@%%???ggwagPHRgﬁggdi%%%%v%%%?gﬁﬁ'tgﬁﬁggégﬁggyfic aci d,
al I phat i ¢ t etracarboxyl i.c aelds such as bytanef etracarhoxylic acid.and
cycIopentanetétracanoxyIic§hci§, d iesterskonpounég Wit hy&foéen at ons
of two cqrgfx,l groups of such a tetracarboxylic acid replaced by nethyl
groups or Uﬁépngroups. In addition, mention may be made of acids having
hydr oxyl %rgﬁqs, such as hydroxyphthalic acid and hydroxytrinellitic acid.
Two or moP€%Kilnds of these acid conponents may be used, but 1 to 40 nol % of
tetracarboxylic residue is preferably contajned., Preferably, 50 nol % or
more of residuélof"&cto” WG iy dPERYI-3gf bup § s FEBREAFAET frivm &°

vi ewpoi nt of solubility in an al kali devel oper and photo sensitivity.
[0022] Octavapensr efg@rabFPydhadl g Grohdticc O BETFr off a0 Vi Bwpei nE6f heat
resistance, and is further preferably a trivalent or tetraval ent organic
group haviengtest 6 30réafbon! atBinPrlefer rBE exanplés 6 itdRevBeradtiure of

Rl (COOR3 ) (OH) p of general fornmula (1) include the structure shown
bel ow. ig bivalent may include arcmatic dicarboxylic acids such as

terephthalic acid, iscphthalic acid,
diphenyletherdicarboxylic acid, naphthalenedicarboxylic acid
and bis{carboxyphenvyl)propane and aliphatic dicarboxylic
acids such as cyclohexanedicarboxylic acid and adipic acid.
The acids where R* is trivalenf.may include tricarboxylic acids
such as trimellitic acid and trimesic acid. The acids where
R' is tetravalent may include aromatic tetracarboxylic acids
such as pyromellitic acid, benzophenconetetracarboxylic acid,

biphenyltetracarboxylic acld, diphenylethertetracarboxylic

10



[0023] [Chem cal Fornul a 6] [0024] In the above general fornula (2), R9
represents a residue of an acid dianhydride and is a tetra- to decaval ent
organi c group. Above all preferable is an organic group containing an
aromatic ring or a cyclic aliphatic group and having 5 to 40 carbon atons.
[ 0025] The aci d di anhydri des may include, specifl.cally, aromatic
tetracarboxylic di anhydrides such as pyronellitic dianhydride,

3,3",4,4" -bi phenyl tetracarboxylic di anhydri de,

2.3, 3" . 4ackicpheny tetheacdrboyres ediranhydorde ic acid, aliphatic

2,2 3 31- bi phenyl tetracar boxylic di anhydri de,

, 4, A't<benzophenoiétetcadar boxyd ¢ Witantgioridesarbexylic acid and

, 3' -benzophenonet et racar boxyl i ¢ di anhydri de,

i s( 3ya-ldicearboxyptienybpooyane dranhydnidejester compounds with

i s(2, 3-di car boxyphenyl ) propane di anhydri de,

i s( 3yvéirdigear boxyphenykdethanendi gnhygeide such a tetracarboxylic

i s(2, 3-di car boxyphenyl ) et hane di anhydri de,

4- diccar bexyphenyby et hiape dicanhydri dehyl groups. In addition,

, 3-di car boxyphenyl ) net hane di anhydri de, bi s(3, 4-di carboxyphenyl)
ne
6
i s(
s

T O

o~~~

c = ==

dicanhydr rde, pbi 863c40dl sardboxypheny ) eihery dianhyd,i daich as
naphthalenetetracarboxyl|c di anhydri de,

%ﬁyﬁﬁ%MﬂhﬁﬂMiﬁﬁhﬁpﬁ asbeydranbydiide,acid. Two or more
t4 (3, 4-dl car boxyphenoxy) phenyl } fl uorensi ¢ di anhydri de,

&@ghélferﬂ%%r ée%bezmibﬁgh%hagyl 68, uged; S Pyrddineteh o
oxyllc i anhydride, 3,4,9,10 perylenetetracarboxyllc di anhydri de and

| | hat
- bi s( 3,4 di.ca é’ganhy qﬁe)x%%l flauqr.opr, %&%Qgtbgfar ydr, ri;de al i phatic

carboxyllc S suc as but anet yl'1 ¢ di anhydri de and
4 clope t car
% Jc‘%pcer@fy T%?E)n%oe Oe??gﬁ(%lr ox% dg%nhydcrz}%gaéfﬁgga%lha@(ﬁ r¥hydr| des
g the structure shomn el ow. _Th I r c tion of
SYE Eds© Tb%ﬁ%? f%onﬁa vLeﬁgofng & (DﬁEHgQ%t%'ln n‘g?%aQ%

in
or

C

-

o -

r

o -

ToTWRrTNONOOROWTOTREPNMNNMNNDW
é<00|\)"’l\)9) wco@_m—mml—w—\mmmw
OOQJ CTD'CDCTCTU'IO NMNWO T T T

developer and photo sengitivity.
[002z2]

R' preferably has an aromatic ring from a viewpoint of
heat resistance, and is further preferably a trivalent or
tetravalent organic group having 6 to 30 carbon atoms.
PreférredexamplesofthestructureofEﬁ(COOR%m(OH)pofgeneral
formula (1} inciude the structure shown below.

(0023}

[Chemical Formula 6]

11



[ Chem cal Fornula 7] [ 00271 represents an oxygen atom C
(CF3) 2, C (CH3) 2 or S, and R16 and Rl1-7 represent a hydrogen atom a
hydr oxyl group or a thiol group. [0028] Anmong them preferable are
3,3 ,4,4" -bi phenyl tetracarboxylic dianhydri de,

2,3,3" ,4'-Dbi phenyl tetracarboxylic dianhydri de,

2,2',3,3 -bi phenyl tetracarboxylic dianhydride,
3,3',4,4'-benzophenonetetracarboxyl|c di anhydri de,

2,2',3,3 -benzophenonet et r agalbqx ATy .6

2, 2-bi s(3, 4-di car boxyphonyl ; i an i de,
2, 2-bi s(2, 3-di car boxyph# ' e th af f

1, 1- bi s(3, 4-di car boxyy

1, 1-his(2, 3-di Yeryl ) et hane
bIS(3 4- dlcarbd§§9ﬁ§nyl)nethane di anhydri de, COOCH;
bi s(2, 3- dlcarboxyphenyl)nethane dlanhydrlde bIS(3 4- di car boxyphenyl )

sul fone di anhydri de, bIS(3,. Xy '“~ r di anhydri de,
hex ropr le dlﬁnhydride,
ar 4T efa ] niii

2, 2-hi s(3, 4- 0|carboxyphenyl
;I)fMUorenS|Q&dlanhydmlde
and acid
é#?@é Fornul a 8]

3,31, 4, 4' -di phenyl st

9, 9- b|g(3 4-di car boxyp

9, 9- bi s14- (3, 4ﬁgy§@ﬁoo yphenoxy) phenyl ) fl uorens ¢ d

di anhydri des having the structure shomn belomr [0029] [ C

O O
R N D ' N
O/m 3 H
C,Hz00C

COOC,Hs

C4HgOOC . ‘ COOC,Hg

In the above general formula (2}, R5repzesentsarresidue

[0024]

of an acid dianhydride and is a tetra- to decavalent organic
group. Above all preferable is an organic group containing an
aromatic ring or a cyclic aliphatic group and having 5 to 40
carbon atoms.

[0C25]

The acid dianhydrides may include, specifically,
aromatic tetracarboxylic dianhydrides such as pyromellitic
dianhydride, 3,3',4,4'-biphenyltetracarboxylic dianhydride,
2,3,3",4"'-biphenyltetracarboxylic dianhydride,

2,2",3,3"~biphenyltetracarboxylic dianhydrids,

12



[ 0030] R1-5 represents an oxygen atom C (CF3)2, C (CH3)2 or SQO2,
and RI-6 and R17 represent a hydrogen atom a hydroxyl group or a thiol
group. [0031] R2 in general formula (1) and R6 in general formula
(2) represent a hi- to octaval ent organic group having two or nore carbon
atons, and denote a structural conponent of a diamne. R2 preferably has an
aromatic ring froma viewoint of heat resistance. Specific exanples of
di am nes may include 3,4’ -di am nodi phenyl syl fide, 4,4'-diam nodiphenyl
sul fide, behzi‘nd,' LS ImiFHRs (Eredicaminey -2, %6 -apntithi *ifedi ani ne,

bi s(4- am nophenoxy) bi phenyl , bi s14-(4-am nophenoxy) phenyl | et her,

1, 4- bi s( 4-a@ni-rophersRyrdrzene L e racadimetiy I+ 41817giHnidfobi phenyl |

2,2 -diethyl-4,4'-di am nobi phenyl, 3,3'-dinethyl-4,4'-diam nobi phenyl,

3, 3' - di ety A3 di-adicseticptemnany L) propane dianhydride,

2,2',3,3 -tetranmet hyl-4, 4'-di am nobi phenyl ,

3, 3", 4, 4' 2 teetrianet, By-1-i4 24 badi varriemoldi ) phempgine  dianhydride,

2,2 -di(trifluoromethyl)-4,4"'-diam nobi phenyl,

9, 9- bi s( 4t,ammiapiie nyldifdardreeng;hephendiéred amiarés/ suicte as

m phenyl enedi am ne and p- phenyl enedi am ne, di am nodi phenyl ethers such as
3, 4' - di am ,nodiiphenyd-etiherrand et yidicamanedidplzenyletiher,,

am nophenoxybenzenes such as 1, 4-bi s(4-am nophenoxy) benzene,

di am nodipheny,| awethanes suateras) )34 rdicaniinot pheimd met hane and

4, 4" - di am nodi phenyl net hane, di am nodi phenyl sul fones such as

3, 41- di amnpdi phemd s Aand veAlrdi-aminediphemd sul f one,

bi s(trifluoromethyl)benzidi ne, bis(am nophenoxyphenyl) propane,

bi s(am ngphenoxyphenyl sulfrngs: such @s i 4 nophenoxyphenyl ) sul f one

and bi s(3-am nophenoxyphényl )sul f one,
bi s(am n%i@pio@xhydjgﬁetqyd U0 QRI,0RANG A @M nodi hydr oxypyri m di ne,
ne

di am nohydr oxypyri.di roxy-di am no- pyri'm di ne, di am nophenol

dihydrOXXPQ?fifgﬁﬁapﬁy%gi§ﬁ§§%§¥%%ﬁﬁ5i§§lfyéHﬂéHﬁfﬂﬁ%&ghajiC aci d,

conmpounds™ Wi eas n at ons of” the dromatic ring

P o0 D L oHE A8 08, AL A el elahe) d e,

structur e9 ,sg]—qo\,{]s P 46-—| (03\,\,/ 4 lc%pCBaleb J x%hp%nei nccaxl v )Ep?lrergjyl‘ la} tgﬂ uo i eonos?’i?’cl
dianhydride, 2,3, 6, 7-naphthalenetetracarboxylic dianhydride,
2,3,5,6-pyridinetetracarboxylic dianhydride,
3,4,9,10-perylenetetracarboxylic dianhydride and
2,2-bis(3,4-dicarboxyphenyl}hexafluoropropane diannhydride,
aliphatic tetracarboxylic dianhydrides such as
butanetetracarboxylic dianhydride and
1,2,3,4-cyclopentanetetracarboxylic dianhydride,
3,3",4,4"'-diphenylsulfonetetracarboxylic dianhydride and
acid dianhydrides having the structure shown below. They are
used alone or in combination of two or more kinds.

[0026]

[Chemical Formula 7]
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represents an oxygen atom C (CF3) 2, C (CH3) 2 or 802, and R19 to -22 x
represent a hydrogen atom a hydroxyl group or a thiol group. [0034]

In addition, nention nmay be nade of those in which R2(COOR4) 1(COH) g of
formula (1) is represented by the following structure. Anong them
preferable are those in which R2 (COOR4)1 (OH),1 of general forrmula (1) is
represented by the follow ng structure. Two or nore kinds of these diam ne
conponents may be used, but 650 nmol % or m)re of d am ne residue having a

hydr oxyl group is preferahl ER olil ned f Rev&am nt of soI ubility in an

al kal'i devel opey. [0035] [Chem orrru a 1(P
\R?S w
o) R15 R17 0
ZM oy -
O
© O 0

[0027]

RS represents an oxygen atom, C{CF3}2, C(CHz}2 or 30, and
R*® and R' represent a hydrogen atom, a hydroxyl group or a thiol
group.
10028]

Among them, preferable are
3,3',4,4"-biphenyltetracarboxylic dianhydride,
2,3,3", 4" -biphenyltetracarboxylic dianhydride,

2',3,3" -biphenyltetracarboxylic dianhydride,
3,3',4,4"'-benzophenonetetracarboxylic dianhydride,
2,2',3,3‘~benzoph@nonetetracarboxylic dianhydride,
2,2-bis (3, 4~dicarboxyphenyl)propane dianhydride,
2,2-pbisg{2,3-dicarboxyphenyl)propane dianhydride,
1,1-bis(3,4~dicarboxyphenyl)ethane dianhydride,
1,1~bis(2,3~dicarboxyphenyl)ethane dianhydride,

bis (3, 4-dicarboxyphenyl)methane dianhydride,

14



[ 0036] [Chem cal Fornula 11] [ 0037] and R4 in genera
formula (1) may each be sane or different, and represent hydrogen or a
nonoval ent organic group having 1 to 20 carbon atons. Preferably, hydrogen
atonms constitute 10 to 90 nol % of each of R3 and R4 froma vi ewpoi nt of
solubility in an alkali devel oper and solution stability of a

phot osensitive resin conposition obtained- Further, nore preferably, R3 and
R4 each contain at |east one nonoval ent hydrocarbon group having 1 to 16

car bon ators! 2 mi th 4 Peiflicnder TEonstia GHed - hiytirogen at oms. [ 0038]

bis (3, 4-dicarboxyphenyl) sulfone dianhydride,

bis (3, 4-dicarboxyphenyl)ether dianhydride,
2,2~bis(3,4-dicarboxyphenyl)hexafluorcpropane dianhydride,
3,3',4,4"-diphenylsulfonetetracarboxylic dianhydride,
9,9-bis(3,d4-dicarboxyphenyl)fluorensic dianhydride
9,9-bis{4~(3,4-dicarboxyphenoxy)phenyl}fluorensic
dianhydride and acid dianhydrides having the structure shown
below.

[0029]

[Chemical Formula 8]

R‘iﬁ R17
N N RS N O
od | H H 0
_F
3 O

(00301

R'® represents an oxygen atom, C{CF3)z, C(CHs). or S0z, and
Rlaand‘Rrirepresentaahydrogen atom, a hydroxyl group or a thiol
group.
[0031]

R in general formula (1) and R® in general formula (2)
represent a bi- to octavalent organic group having two or more
carbon atoms, and denote a structural component ¢f a diamine.

R* preferably has an aromatic ring from a viewpoint of heat
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1 and min general fornula (1) represent the nunber of carboxyl groups or
ester groups, and each independently represents an integer of 0 to 2. They
preferably represent 1 or 2. p and g in general fornula (1) each

i ndependently represent an integer of 0 to 4, where p + q > 0. n in general
formula (1) represents the nunber of repetitions of structural units of a
polymer, and is in the range of 10 to 100,000. If nis less than 10, the
solubility of .a polyner in_an al kali devel aper .may becone so high that a
cont r ast é?ﬁ%ﬁﬂﬁﬁﬁ g558§é518r8§aﬁﬁée5noun§£88§88gaW§¥ &8ﬁi89ebe obt ai ned
and a desired pattern cannot be faqrned. the other, hand, if n.is greater
Than- 100000 - SEIUBITTEY. O & oBiryitert I g I el BPer ey bacoms
so low that an exposed area is not dissolved and a desired pattern cannot
be for med T i prieferd i "BIGOG s, 2 foreprdrerdsdl efodicr | ess from
a viewpoint of the solubility of a. polynmer in an al kali developer. nis

pr ef er ablyi 20 wr s 4rGin & Whewysi-nt  of i nmprovenent of the el ongation

[ 0039] In general formula (2), R7 and R8 represent a phenolic

hydr oxyl Igreou, { dar asul fardian caad i hgroup «dmeg .t hi ol group, and r and s
represent the nunbers of R7 and R8 groups, respectively. r and s are

pr ef er ablly 4ors {4essnifiragrree nvizewpeimieraf, the stability of the photosensitive
resin conmposition solution obtained. + s is preferably greater than 0 from
a Vi ewpoint2 'ofditrieg Isol uhi4 'itdi aofirekpginererl i n an al kal i devel oper. [ 0040]

t in general formula (2) represents the nunber of repetitions of structural
uni ts of 3 poldinerhylangd 4 's-dpraefiercablphehisar, nore, nore preferably 5 or nore.
If t is less than 3, the solubility of a polymer in an al kali devel oper may
becone s, 'ghiitrhatha -cont r-astardieionsemarnyigxposed area and an unexposed
area cannot be obtained and a desired pattern cannot be fornmed. On the

ot her hangdjdgeﬂﬁygygyﬂWﬁdﬂgmymdgybﬂgﬂyl;he solubility of a polyner in an
al kali devel oper may becone so | ow that an exposed area is not dissolved
and a desi red patt.ard camatybe formedntndis preaferably 200 or less, nore
preferably 100 or less froma viewoint of the solubility of a polyner in

an al kal i devel oper..As.dang,as ta fald s, Wdhighdhjs range, the

phot osensitive resin conposition of the present i'nvention can be used with

t he incr%gggdf%gg%ﬁ@%ﬂ%ISM%$§§ﬁqg@QpW§@éﬂgdggﬂg%§ngq al kal i devel oper can

be i npart'éd. _ I'n ‘general fornula and t in general
ol ecut ar Ve gt (WG UG galL Rer NeaT O N el ad aphy (RO 5 11 gh
Whor o ha I SIS DT B G e EPOIAT L A s MAPeh CHE et
urbors ARG T THEHE: phosert T RVER B TEre o 48l ue that 1o
CalCU|at%g¢¥§L£%gégg%éﬁgggé§Teéﬁg%Iﬁggﬁgéggggogg£é§gégg;ﬁsd%%!%igyrene'
1,4-bis(4-aminophenoxy)benzene, diaminodiphenylmethanes such
as 3,4'-diaminodiphenylmethane and
4,4"-diaminocdiphenylmethane, diaminodiphenylisulfcnes such as
3,4"'-diaminodiphenylsulfone and 4,4 "'-diaminodiphenylsulfone,
bis{trifluoromethyl)ibenzidine,
bis (aminophenoxyphenvl)propane,

bis (aminophenoxyphenyl)sulfones such as

bis(4-aminophencxyphenyl)sulfone and

16



[ 0042] Further, for inproving adhesion with a. substrate, aliphatic
groups having a siloxane structure may be copolynerized with RL and/or R2
in general formula (1) and R5 and/or R6 in general forrmula (2) within the
boundary of not reducing heat resistance. Specifically, nention is made of
t hose copolynerized with 1 to 10 nol % of

bi s(3-am nopropyl)tetramet hyl di sil oxane,

bi s( p- am no- phenyl)octaneth IpentaS|onane and the |like, etc. as diam ne
conponenis s (FoerapophenoxyRbesyAl AEl T8B&Ki ng agent may be reacted with the
termnals of the polyner having, as a nmain conponent, the structure

repr esentéd @Vlg@néwdﬂoﬂdr@ﬁﬁa§10E?XaﬁéuPzpprﬁﬁéH@nssolutlon rate of resin
in an aqueous al kali solution can be adjusted to a preferred range by
seal i ng themtecnilhalls cafyptylré mpaliprer dwptch nehyomoayioye ihavieng a functi onal
group selected fromthe group consisting of a hydroxyl group, a carboxyl
group, ahsulrbani-ciaciidogrouprandna,t hiieliigrptypncIhe di ssolution rate in an
aqueous al kali solution can be adjusted to a preferred range by sealing the
t er m nal siief;d-be ypehyrer nw,t hianiachen anhydrd de, dd amimeaeirdpthhaeniide, a
nonocar boxylic acid or a mono active esterified conpound. [0044] The
nonoam nesgithatoakewusied vasnaatternpkpal sseal bifig hygerlycar e tpief eralbhy

5- am no- 8- hydr oxygui nol i ne, 1-hydroxy-7-am nonapht hal ene,

1- hydr oxy~8:am onapht Q@lpﬂ&%edlbgyg&@ﬂl Sramronaphthalere, atoms,
1- hydr oxy- 4- am nonapht hal ene, ydr oxy- 7- am nonapht hal ene,

2- hydr oxy- 67201 @%n%ef@tﬂ&%l %@qm%m%dr Oﬁﬁtﬁyé%%%@%g%h%%%&%ﬂ amine,
1- car boxy- 7- anlnonaphtha ene, 1-carboxy-6-am nonapht hal ene,

1- car box c l,.ense,

2- carboxée%aggkﬁggggﬁﬁﬁggﬁ%,aé?cgéggé%e% %%%%gnggﬁ%ﬁﬁlenelufig?ﬁggben20|c
aci d, 3-%ghg%ben20|c aci d, 4-am nobenzoic acid, 4-am nosalicylic acid,
5-aninosa|icyrtc acid, 6-am nosalicylic acid, 2- ani nobenzenesul f oni ¢ aci d,
3-aninobi%é%g?sulfonic aci d, 4-am nobenzenesul fonic acid,

3-am no 'hydroxypyrinidine, 2- am nophenol , 3-am nophenol ,

4- aninopq%? i henol, 3-am not hi ophenol, 4-am not hi ophenol and
the |ike. “PR&YCE 353@‘ e or in conbination of two or nore kinds.

[ 0045] Acid anhydrldes nmonocar boxyl i ¢ aci ds, nonoacid chloride
conpounds and nono active ester conpounds that are used as a term nal
sealing agent are preferably acid anhydrides such as phthalic anhydride,
mal ei ¢ anhydri de, nadic acid, cycl ohexanedi carboxylic anhydride and

3- hydr oxypht hal i ¢ anhydri de, nonocarboxylic acids such as 3-carboxyphenol,
4- car boxyphenol , 3-carboxyt hi ophenol, 4-carboxyt hi ophenol,

1- hydr oxy- 7- car boxynapht hal ene, 1-hydroxy-6-carboxynapht hal ene,

1- hydr oxy- 5- car boxynapht hal ene, 1-nmercapto-7-carboxynapht hal ene,
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- |l ercapt o- 6- car boxynapht hal ene, 1-nercapto-5-carboxynapht hal ene,

3-car boxybenzenesul foni ¢ acid and 4-car boxybenzenesul fonic acid and
nonoaci d chl oride conpounds with the carboxyl group of the nonocarboxylic
acid fornmed into an acid chloride, nmonoacid chloride conpounds with only
nmonocar boxyl group of dicarboxylic acids such as terephthalic acid,
phthalic acid, maleic acid, cyclohexanedi carboxylic acid,

1, 5- di car boxynapht hal ene, 1, 6-di car boxynapht hal ene,

1, 7-di car boxynapht hal ene gad 2, 6- di car boxynaphikal epe formed into an acid
chlorlde and actig®e ggter conpounds obt ai ned byy¢feagti on of nonoacid
chl ori de conpounds N- hydr oxybenzotr | azolje,

N- hydr oxy- 5- nornpQrnene- 2-g<di XYi feandt RayTkeT ,are used al one or
in conbination of two or More | H The content of the
term nal sealing agent such as , an acid anhydri de, a nonoacid
chl oride, a nonocarboxylic acid or a nono active ester conpound is
preferably 5 to 50 nol % based on the total anlne content. Miltiple

di fferent termnal gR RBE i ntrodu eachfng multiple ternina
seal i ng agents. [0047] TT 3 ¢ agent introduced into
t he pol yner can be easi ec S owihg met hod. For exanpl e,
the termnal sealinff=thgent caN be B y détected bY'Heli ssol ving in an
acidic solution a polymer contalnlho a'termnal sealing agent to separate
t he polyner into am ne conponents and acid conponents which are constituent
units of the po, r,.and conducting gas chromatography Nﬁ;D and NWVR

measur enent s t her eof ternatively, the term nal (2 ng agent can al so be
detected by directl) asur i g a_pol aer cont i ni q. erm nal sealing
agent by pyrolysis ga na ra- 'e‘ or it rared spectrum and 13C
-NMR spectrum neasur enent gl 0348] The yjltrer Ravi ng, as a mai n conponent,
the structure represented’ﬁy gegér al fo I"ap#l) is synthesized by the
fol |l owi ng net hod. In the case of the polyanlde acid or polyamde acid
ester, there are, g exanple, a nmethod in which a gﬁtracarboxylic
dlanhydrlde is reac 2l ow tenperature w iam ne conpound and a
et hod in which a diester
annd an al cohol, and

is obtained froma tetra
thereafter reacted with a diam ne pbund tand a nonoam no conpound in the
presence of a condensation agéh%m 2 O n which a diester is obtained
froma tetracarboxylicdi anhydride and an al cohol, and thereafter reacted
with a diam ne conpound and a nonoam no conpound with" the renaining

di car boxylic aC|d being fornmed into an aC|d* hl ori de, and so on. In the
case of the pol “ydroxyanlde there is, for?exanple, a nethod in which a

bi sam nophenol und is nade to undergo a ensatlon reaction with a
~di car boxyl i gy gCi d-ayfonoamino conpound.  § here are a

met hod in whi'ch 4 ydrati o @Bsatlon ages NH,

di cycl ohexyl car bodi i 'd- ( D& S acted with an 6 e a

bi sam nophenol conpodhdoand a ffonoam no conpound Bre added a nmethod in
whi ch a solution of dicarboxylic acid dichloride is added dropmﬁse to a
sol uti on @fp3ibi sam nophenol conpound and a nonoam no conpound with a
tertiary amne such as pyridine added thereto, and so on. [00491 It is
desirabl e that gihe -pOlIRS: NAMINGigAS a8oMRI A CF,) 5, C(CHs), or 50,2, and

R* to R* represent a hydrogen atom, a hydroxyl group or a thicl

group.

[0034]

In addition, mention may be made of those in which

RZ(COOR@)l(OH)q of formula {1} is represented by the following
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conponent, the structure represented by general fornmula (1), after being
pol yneri zed by the nethod descri bed above, should be charged into a |arge
anount of water nethanol/water m xture or the like, precipitated, filtered
off, dried and isolated. By this precipitation operation, unreacted
nononers and ol i goner conponents such as a diner and a triner are renoved
to inprove filmproperties after heat curing. [0050] The pol yner
having acstiuctuce rapiesepiof by.gensial Jormihaslo)y fRicyse In the
present invention, can be synthesized using, for exanple, a nethod in which
a polyim.gd ursar iS¢0 I Llizin t ( , izing the
poIynern%%@?ﬁgﬁg‘é?g&8t§$egégéggggﬁ%%%u%% g%ﬁe?§IP?%F%%?gy%???§aﬁggthen
fully | mdized Wsing. g known | pldi 2aL40N. reackLon, mehbod. 4 ohnl e

i mi di zationréacti 6n s “di “scontinued and an i ni ructure 1s partly
introduced, or a fully.imdized I r i.s mxed with,the aforenmenti oned
ol yi mi 6 BRaEGTSGr ™S Hhereny Bart 1y 1 SAusg &nct i " SO décuras [ 0051]
The imdization rate of .the pol yner of ) conponent having .a structure
opr esent et By ORERARE GHRIa DAY T B e aet o GRe i oy oF o

exanple, the follow ng nethod. First, the infrared absorption spectrum of
the pol ysér 5iod URdadived Nt 6NcifPrim fRESpPBEENCce of absorption peaks (around
1,780 ¢ around 1,377 cm1l) of the imde structure originating in the

pol yi mi dd.UUNexXt, the polynmer is thermally treated at 350C for an hour and
designated as a sanple havin% an imdization rate of 100% and the infrared
absor pti dfhspecelurrirgumgaddied, and the peak strengths at around 1,377
cntd of the polyner before and after the thernmal treatnent are conpared,
whereby the content of the imde group in the polyner before the therma
treatnment is calculated to determ ne an imdization rate. [0052J The
phot osensitive resin conposition of the present invention nmay contain a

pol ymer ot her than the polyner of (a) conponent, which may be, for exanple,
a novol ac resin. By including a novolac resin, the sensitivity and contrast
can be inproved. Two or nore kinds of novolac resins may be contained. The
novol ac resin can be obtained by pol ycondensati on of a phenol and an

al dehyde using a known net hod. [0053] Preferred exanpl es of the
above-nmenti oned phenol may include phenol, o-cresol, mcresol, p-cresol,

2, 3-xylenol, 2,5-xylenol, 3,4-xylenol, 3,5-xylenol, 2,3,5-trinethyl phenol
and 3,4,5-trinmethyl phenol. Two or nore kinds of these phenols nmay be used.
Preferred exanpl es of the above-nentioned al dehyde may i nclude fornalin,

par af or mal dehyde, acetaadehyde, benzal dehyde, hydroxybenzal dehyde and

chl oroacet al dehyde. Two or nore kinds of these al dehydes may be used. The
used amount of the aldehyde is preferably 0.6 nol or nore, nore
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preferably 0.7 nol or nore based on 1 nol of phenol. [0054] The

pol ystyrene equi val ent wei ght average nol ecul ar wei ght (hereinafter
referred to as "MvV') of the novolac resin is preferably 1,000 or nore, nore
preferably 2,000 or nore. It is preferably 20,000 or |ess, nore preferably
10,000 or less. As long as the Mv falls within this range, the
positive-type photosensitive resin conposition of the present invention has
excel l ent workability when applied onto a base and excellent solubility in
an al kali devel oper. (005% OH The coﬂﬁ@ t the novolac resin is
preferably no | ess than £ ) pre than 200 parts by
wei ght based on 100 pari ) conponent. As |long as
the content of the novol in Mo t ANA thts range, sensitivity is

i nproved. [0056] The pétltl- pe pHotosensitive resin conposition
of the present invention contains (b i i azi
qui nonedi azi de conpounds include those with sulfonic acid of quinonedi azi de
conpound, those WQ 4\Lonic acid of

bonded to a pol yai

d/ ox aneam de- bonded to
' - nég pS of these
pol yhydr oxy conpounds andHpol yj v not be substituted with
qui nonedi azi de, but 50 nol % or T functional groups is preferably
substituted wi th qui nonedi azi de fron1a vi ewpoi nt of the contrast between an
exposed area and an unexp d area. By using 5%%5 qui nonedi azi de onpound,
a positive-type pho itye resin conpositign tha phot o-sensitive to
i ray (365 nm, hr ] . ercury | anp, which
are conmon ultravio (57 ~egRr e obt gl > PFESENt invention, a
i i azi Vi aphthgqU|noned|a2|desulfonyl

X W4, group 1s preferably used. A
selection is preferably nmade from 4- ﬁéphthqu|noned|a2|desulfonyl ester
conpounds and 5- napht hoqui ggnedi azi destl fonyl egfgr cagpounds according to
t he wavel ength of expos '

0
cont ai ned. A napht c@ _
4- napht hoqui nonedi azrgeSut§on
group in the sanme nol ecul eHmay @
pol yhydr oxy conpounds i ncl ude, &t

TekP- 4HBPA, TrisP-HAP, T sP-PA, Tr| s| Tri sOCR- PA, Bi sOCHP-Z, Bi sP- M,
Bi sP-PZ, BisP-I1PZ, BisOCP- Iﬁ% Bi sba 3 SRS- 2P,, Bi sRS- 3P, Bi sP- OCHP,

met hyl en. etri s- FR—O o ' OHOD—

! = nardnt hoe
be c-ntaﬁnedi{[OOS?] The
_ ‘ imted to, Bis-Z, BisP-EZ,

[0036]

[Chemical Formula 11]
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Bi 5RS- 26X, DM.- MBPC, DM.- MBOC, DM.- OCHP, DM.- PCHP, DM.- PC, DM.- PTBP

DML- 34X, DM.- EP, DM.- POP, di nethyl ol - Bi sOC-P, DM.- PFP, DM.- PSBP

DML- MTri sPC, Tri M.-P, Tri M-35XL, TM.-BP, TM.-HQ TM.-pp-BPF, TM.- BPA,

TMOM BP, EM.- TPPHBA, HM.- TPHAP ( product nanes, nmanufactured by Honshu

Chemi cal Industry Co., Ltd.), BIP-OC, SIP-PC, BIR-PC, BlIR PTBP, BI R PCHP,

Bl P-BI OC-F, 4PC, BIR-BIPC-F, TEP-BIP-A 46DMOC, 46DMOEP, TM SI P-A (product

nanes, manufactured by Asahi Organic Chem cals Industry Co., Ltd.),

2, 6-di net hoxynmet hy1-4-t-butyl phenol, 2, 6-di met hoxynet hyl - p-cresol,

2, 6- di acet oxymet hys 'wresob naphgh ﬁl =nZeptienone, gallic

acid nethyl ester, A bIS enol , BisP-AP

(product nane, manuoRget ke ' 0., Ltd.). [0058]

The pol yani no conpounds it ¢

1, 4- phenyl enedi am ne, 1, 33phe fenedi am Re, A dChnlnodlphenerther

4,4 - dlamnodlphenylnethané~1 4, 4“4d|an1nodrpheﬂ9f%ulfo e and

4, 4" - di am nodi phenyl sul fide. [0059] The pol yhydr oxypol yam no

compounds include, but are not limted to, 2,2-bis(3-am ho-4-hydroxypheny

) hexaf | uor opr opage a_d 3 3' - dlhydroxyben2|d|ne [0060] : | ecul ar wei ght
i Y L, 2081 ncl usi ve.

[ 0061] The Qui ngj '_ _ | “ usg | in Jr esent i nvention

5- naphthOQU|noned|aZ|desu fonyI' | a phénol conmpound in the

presence of trlethylanlné3§h8g-"a A C@ﬁ tive-type
phot osensitive resin conposi'ti on of the present vention, the content of
(b) the guinonedi azi de conpound is preferably one part by weight or nore,
nmore preferably 3 parts by weight or nore, and preferably 50 parts by
wei ght or |ess, nmoLe -fferably 40 parts by wei ght or ased on 100
parts by melght of [00@3] The

¢ . AT , o ent invention
cont ai ns (c) a. silane colpllng'age _ strygture represented by the
foll ow ng general fornmula®(3). Mhe 2| and coupli ngCagent has an al koxysi |yl
group formng a bond with aHﬁ&dro”yI group *on t substrate surface at a
tenperature of 150C or higher, so that a cured filmhaving an excellent
adhesion property with the substrate can be obtained by_the
post - devel opnent heat Ig~t rrgat mept descri bed | at g ApOve all, the silane
coupl i ng agent having a tlct ur B represent;o ol I owi ng general
formula (3) has an al ko Y. D 2ATe, 2P [ i i
t oget her

ment
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and owing to its strong bond energy, deconposition hardly occurs eve
t hough carrying out a high-tenperature heating treatnent at 350C or
or heating treatnent in the air. Thus, the adhesion property between

cured filmand the substrate after

350C or
| evel .

n
hi gher
t he

hi gh-tenperature heating treatnent at

hi gher or after heating treatnent in the air can be kept at a high

[ 0064] [Chem cal Formula 12] [ 0065] In the above general formula

(3) , RO to Rl1l each independently represent hydrogen or an al kyl group

havi ng 1 % %3 Ilcarbon atons. R12 to R14 each independently represent an

al kyl group havi
carbon atons, &

,hg 1 t? 6 carbon atons, an al kenyl group having 2 to

phen{il gr cugie s ubstid bt edl pHeny | floupe ofame or
different, and represent hydrogen or a monovalent organic group
having 1 to 20 carbon atoms. Preferably, hydrogen atoms
constitute 10 to 90 mol% of each of R® and R* from a viewpoint
of solubility in an alkalil developer and solution stability of
a photosensitive resin composition obtained. Further, more
preferably, R* and R’ each contain at least one monovalent
hydrocarbon group having 1 te 16 carbon atoms, with the
remainder constituted by hydrogen atoms.

[0038]

1 and m in general formula (1) represent the number of
carboxyl groups or ester groups, and each independently
represents an integer of 0 to 2. They preferably represent 1
or 2. p and g in general formula (1) each independently
represent an integer of 0 to 4, where p + g > 0. n in general
formula (1) represents the number of repetitions of structural
units of a polymer, and is in the range of 10 to 100,000. If
n is less than 10, the solubility of a polymer in an alkali
developer may become s0 high that a contrast between an exposed
area and an unexposed area cannot be cbtained and a desired
pattern cannot be formed. On the other hand, if n is greater
than 100,000, the solubility of a polymer in an alkali developer
may become so low that an exposed area is not dissolved and a

desired pattern cannot be formed. nis preferably 1,000 or less,
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an al koxyl group having 1 to 6 carbon atons, and at |east one of RUto RH
is an al koxy group having 1 to 6 carbon atons. [0066] Exanpl es of

t he: sil ane coupling agent having a structure represented by general formula
(3) include, but are not limted to, styryldi nethyl nmethoxysil ahe,

styryl di et hyl met hoxysi | ane, styryl nethyl di met hoxysil ane,

styryl et hyl di met hoxysi |l ane, styryltr ethoxysilane,

u- met hyl styryl di met hyl met hoxysi | ane, u-nethyl styryl di et hyl net hoxysi | ane,

u- net hyl wreypﬁ@ﬁ?ﬁwéﬂh‘ei%wsilr%éﬁeir%n e RIS e€ hyh@liSvetioxlidiv ane,
u-met hyl styryl tri nmet hoxysil ane, styryl di nethyl et hoxysil ane, _

st yryl di etthylmethoxysiihane 2 ldeyiylieet hgpei et Hoxpshramerably 20 or more

styryl et hyl di et hoxysi | ane, styrylt iethoxysilane,

u- net hyl stoyomny ladivetwind ietth axy sirpame emgnrre ey Itditey radladicetthiydret hoxysi | ane,

u- met hyl st yryl net hyl di et hoxysi | ane, u-nethyl styrylethyl di et hoxysil ane,

u- met hyl spoyradit ri et hoxysi | ane, styrylnet hyl net hoxyet hoxysi | ane,

styryl et hyl met hoxyet hoxysi | anb, styryl nmet hoxydi et hoxysi |l ane and

styryl di met hoxyet hexysidiamermlwa gp)noré kihads® ofeghesersid anereaupl i ng
agents may be contained. [0067] In the positive-type photosensitive
resin conpeEsiddan ¢obiheapsesest & nvemn igmud ke eoahest @fofs) 4me isilane
coupling agent having a structure represented by general fornmula 3) is

pr ef er ably, 05004, pakL &+ by el GiHe 1Qr CHDRE,aHIDRE PFehes ablas Q0L parts by
wei ght or nore based on 100 parts by weight of polyner of (a) conponent

froma viewgint . of, . the aghesi on prapecty abtelphigh-4erperatdyie sheating
treatment at 350C or higher “or after heating treatnent in the air. The

content ofc (). %@g ﬁ%ggggwwr{lg g, 298] tosii%iQ{neE%ﬁ@@h¥n20k9@££§?@y wei ght or

| ess, nore pref parts by weight or less, further preferably 0.3

parts by +\N%i hs'([)é)gt%éeq_fsa%ﬂ}; ? e%tveire%%inntﬁ CHIO% Q %%‘«ﬁ?to t}!é ic;[fy t(?{e

sensitivity. € positive-type photosensitive resin

conposi tion of, .t.he present .invent.i on caqntai-ns (d si.l ane coupling agént
havi ng ar?ogb%&l ryod:’f',3 R oXetAnyt! ﬁrnoﬁg,k%allrre({eh‘)aec}% *oxy group, an acryl oxy
group, a niqo group, an am de group or a nercapto group and having an
alkoxysin§14§?oup. Such a silane coupling agent has a functional group

(epoxy group, oxetanyl group, nethacryl ox roup, acryl ox roup, am no
group, anide grodp FEHfEFCaptd” @ud)z%v\/rﬁeélf%gfﬁq% tﬁ‘r%é\”ﬁée Wi'th an
organic material, and _therefore can considerably inprove the adhesion
proper t y 158takeen Aie OE ut et 3 1 laHB tReP s G + AR aftér LRI Eat ur e
heating treatnent at 350C or higher or after heating treatnment_in the air.
Parti cul atf Py, "PEFOmM 08 eWrdioita oy 8asT IV For milhgt at Haid swi-bA"t he P61 yner of
(a) component, a silane coupling agent containing an epoxy group or an
oxet anyl solubility of a polymer in an alkali developer may become so

high that a contrast between an exposed area and an unexposed

area cannot be ocbtained and a desired pattern cannot be formed.

On the other hand, if t is greater than 100,000, the solubility

of a polymer in an alkali develcoper may become so low that an

exposed area 1s not dissolved and a desired pattern cannot be

formed. t is preferably 200 or less, more preferably 100 or

less froma viewpoint of the solubility of a polymer in analkall

developer. As long as t falls within this range, the

photosensitive resin composition of the present invention can
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group is preferable, and can still further inprove the adhesion property
between the cured filmand the substrate. [0069] Exanpl es of the
sil ane coupling agent having an epoxy group, an oxetanyl group, a

met hacryl oxy group, an acryl oxy group, an am no group, an anmi de group or a
mer capt o group and an having al koxysilyl group include, but are not limted
to, N-phenyl am noethyltrimethoxysilane, N-phenyl am noethyltriethoxysil ane,
N- phenyl am nopropyl tri nmet hoxysi | ane, .N-phenyl am nopropyl tri et hoxysi | ane,

N- pheny| &l HEBALYEERI Tt HoWyEiI5ns CEREBHERGH aff HOBUE YT rf Siowyel Iahe,

3- net hacryl oxypropyl tri met hoxysi |l ane, 3-acryl oxypropyl trimethoxysil ane,

3- ner captigpradh A tetiHy |G iRty Sidtané, 130%er€apt opr opyl t ri met hoxysi | ane

3- et hacr yl oxypr opyl met hyl di net hoxysi | ane,

3- et hacriyddyipr opyl net hyl di et hoxysi | ane,

2- (3, 4-epoxycycl ohexyl ) et hyl tri met hoxysi |l ane,

3- gl yci doxypr opyf trdemet hok ysitade, (31 gyt itdox ypriopid rechyiudieet hoxdssi | ane,
3-gl yci doxypropyl triethoxysil ane and

3- et hyl - [H{¢ ricetigx ysilkyllptepoky) met hy k] og et arel gTwor oFramt endkiawdslaof t hese
sil ane coupling agents may be contained. [0070] In the

posi ti ve-Waipghiphutvosenshd iod pesiaactonpasitdmontof rapiey pficésent ailnvert i on
the content of (d) the silane coupling agent having an epoxy group, an
oxet anyl Groupriadreichacry| exy sge0Upanabe agt yh 9Xycgr bepin@meamad gr oup, an
am de group or a nercapto group and having an al koxysilyl group is

pref er ablyn D.10%kcparfseby wei ghil <% 1BBr 8 1 OBt & prieferabkytOnd patt s oy

wei ght or nore, further preferably 1 part by weight or nore, still further

pref er ably 22 gp@kd s;Dyekght-2g6 FTE-based 0n k001 patd $hymaei ghtvof
pol yner of (a) conmponent froma viewpoint of the adhesion property after

hi gh- t enper.atyr gy heahiing cLeeat-nent »ak3sACnHok bl gher, eheaht-ekeheating
treatment in the air. The content of (d) the silane coupling agent is

pref er abl y, 30, paL! S.By ] ghia 0l LS i dBLechi atenabl i d opRal dig, by wei ght

or less froma viewpoi nt of the nechanical property of a filmafter heat

curing. hgg;%&easuremeﬂgl%{“%éyﬁgtéfﬂﬁégﬁg% gsensitive resin conposition
' ¢ (

of the present invention, the content o the silane coupling agent
havi ng an“§ y group, an oxetanyl group, anethacryloxy group, an acryl oxy
group, an'ammno group, an am de group or a nercapto group and havi ng an

al koxysilyl group is preferably 100 parts by wei.ght or re,_.nore
preferably 200 tt}%@]%y %\%ﬁ gltﬁg}/ro V]rﬂ#)ea ded o g%b c—"pasrlfrgs)S VWi ght of (c)
silane coup]ing agent having a structure represented b neral fornula (3)
froma \ieWphint® of- TS afm%@sf?%r‘la propErtF at t et High- T ature heating
treatnment at 350C or higher qgr after heating treatnment int air. Jhe
cont ent cﬁORQBYWﬁﬁﬁ%ﬁ¢eﬂk?%d&pﬁ?ﬁéoég%nﬂj}§%ﬁFﬁ%%%éBF?“%?Odg?pﬁpgsty
weight or less, nore preferably 2,000 parts by weight or |ess froma
vi ewpoi ntawt/ ¢the?

mechaminedla ! pogper ey & & fitm af e P W& “Guting ot 0072]
reducing heat resistance. Specifically, mention is made of
those copolymerized with 1 to 10 mol% of

bis (3-aminopropyl)tetramethyldisiloxane,

bis (p-amino-phenyl)octamethylpentasiloxane and the like, etc.

as diamine components.

[0043]
A terminal sealing agent may be reacted with the terminals

of the polymer having, as a main component, the structure
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The positive-type photosensitive resin conposition of the present invention
contains (e) a solvent. The solvents include polar aprotic solvents such as
N- net hyl - 2- pyrrol i done, 7-butyrolactone, N, N-dinethylformam de,

N, N- di et hyl acet am de and di net hyl sul foxi de, ethers such as

t etrahydrof uran, di oxane and propyl ene gl ycol nononethyl ether, ketones
such as acetone, nethyl ethyl ketone, diisobutyl ketone and di acetonh

al cohol, esters such as ethyl_acetate, propylene_glycal nononethyl ether
acet at e @fPrEEWIteabyateichnl HoMHAT (Hﬁd%@ar‘%gns St hHaS HoltuéRe and
xyl ene. Two or nore kinds of these solvents may be contained. The content
of the sdlaientfisepiefiar abl §9500pard S<dyt weilght B Chvr Be e igiefér abl y
100 parts by weight or nore, and preferably 2,000 parts by weight or |ess,
nore prefeepabEyr1e800:pat thy byaless basddon 00 pdr £5Sb3° Welghtv 16 pol yner
of (a) component. [0073] The positive-type photosensitive resin
conposi t izomoobatmheephegeny 4 Muenttiomatayreont aeneaneal Koy ngthyroup
group-cont ai ni ng conpound. The al koxymet hyl group undergoes a crosslinking
reacti on catnza sttemperdt ar eydt ck50C; oruhi ghers riangdy 1 syt her eforse Idroesst | nked
by the post-devel opnent heating treatnment described later, so that a cured
fil m haviaig aprexsehbent hiechanigal pheperdso bani de rabktaimed.adPrefer abl e is
a conpound having two or nore al koxynet hyl groups, and nore preferable is a
conmpound A adingsEHoutioh Ot ecakkoxyned vy agroupse r§H0GEdle by sealSpeci fic
exanpl es of the al koxymet hyl group-containing conpound i nclude, but are not

limted tQ, thenf okl W NgHEOPPOUAES v i B0z Qra did enkiviads dehes eafngmy dbe
contai ned. [0075] [Chemi cal Formula 13] ON CH20CH3 ft- CH20OCH3
HBOOHZC'Nﬂ&égigg?{é monocarboxylic acid or a mono active esterified
compound.
[0044]

The moncamines that are used as a terminal sealing agent
are preferably S-amino-8-hydroxyquinoline,
1-hydroxy~T7—-aminonaphthalene, l-hydroxy-6-aminonaphthalene,
l1-hydroxy-5S—aminonaphthalene, 1whydroxyw4maminonaphthalene,
2-hydroxy-7-aminonaphthalene, Z2~hydroxy-6é-aminonaphthaliene,
2-hydroxy-5-aminonaphthalene, l-carboxy~-7~aminonaphthalene,
i-carboxy~6-aminonaphthalene, l-carboxy-b-aminonaphthalene,
?2-carboxy-7-amincnaphthalene, Z2-carboxy-6é-aminonaphthalene,
Z~carboxy-b-aminonaphthalene, 2—aminobénzoic acid,
3-aminobenzoic acid, 4-aminobenzoic acid, 4-aminosalicylic
acid, b-aminosalicylic acid, 6-aminosalicylic acid,
2—amincbenzenesulfonic acid, 3-aminobenzenesulfonic acid,
4-zminobenzenesulfonic acid, 3-amino-4, 6-dihydroxypyrimidine,

2-aminophenol, 3-aminophenol, 4-aminophencl,



1-1 11300 OOH3 0 H3COH2C- NAN-C F1200H3 H3COH2C-N . N CH20OCH3 0
0- <N- CH2OCH2C113 N- CH200H2CH3 H3cH2cOH2c- - N5?, N- cH20cH2cH3 H3cfri 2co
ocH2cH3 0 HP-120 OH2G- NAN- C H200 H2C F13 H 3C H2C OH2CG-N N-CH 20C H 2CH3

2-aminothiophenol, 3-aminothiophencl, 4-aminothiophencl and
the like. They are used alone or in combination of two or more
kinds.
[0045]

Acid anhydrides, monocarboxylic acids, monoacidchloride
compounds and mono actlve ester compounds that are used as a
terminal sealing agent are preferably acid anhydrides such as
phthalic anhydride, maleic anhydride, nadic acid,
cyclohexanedicarboxylic anhydride and 3-hydroxyphthalic
anhydride, monocarboxylic acids such as 3-carboxyphenol,
4-carboxyphenol, 3-carboxythiophenol, 4-carboxythiophenol,
1l-hydroxy-7-carboxynaphthalene,
1-hydroxy-6-carboxynaphthalene,
1-hydroxy-5-carboxynaphthalene,
l-mercapto-7-carboxynaphthalene,
l-mercapto~6-carboxynaphthalene,
l-mercapto-%-carboxynaphthalene, 3-carboxybenzenesulfonic
acid and 4~carboxybenzenesulfonic acid and monoacid chloride
compounds with the carboxyl group c¢f the monccarboxylic acid
formed into an acid chloride, monoacid chloride compounds with
only monocarboxyl group of dicarboxylic acids such as
terephthalic acid, phthalic acid, maleic acid,
cyclohexanedicarboxylic acid, 1,5-dicarboxynaphthalene,

1, 6—dicarboxynaphthalene, 1,7-dicarboxynaphthalene and

2,6-dicarboxynaphthalene formed into an acid chloride, and
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[ 0076] The content of the al koxymet hyl group-containing conmpound is
preferably 10 parts by weight or nore, and preferably 30 parts by wei ght or
| ess based on 100 parts by wei ght of polymer of (a) conponent from a

vi ewpoi nt of the nmechanical property. [0077] The positive-type

phot osensitive resin conposition of the present invention may contain a
phot o acid generating agent other than (b) the gui nonedi azi de conpound.
Such a photo acid generating agent is preferably a sulfoniumsalt, a
phosphoniaiih - alas e SWPLZoRIURREal N etaiy TR Orl Tord KITde tier eof nmay be
contai ned. By including the photo acid generating agent, solubility in an
al kal devdl operieantye easid yi iddj lﬁlstféfdifoﬂﬂjfé\?éiza?ltlﬂp?@?é?rrabl e is a sul fonium
salt, and nore preferable is a triarylsulfoniumsalt. [0078] In the
posi ti ve-N-ypeal iphot-dsensiadve neesi v coposiciyomiofe #he tfreeséhe - | et i on,
the content of the photo acid generating agent other than (b) the

gui nonedizaz desecbmpaurd drs ipr efearaiblapt i@r0s fpamntcs doy nweiegghitirars .nore, and
preferably 10 parts by weight or | ess based on 100 parts by wei ght of

pol ymer ofo Q491 conmponent. [0079] In addition, a conpound having a
phenol i c hydroxyl group may be contained as required, whereby the
sensitivity of mrhe (poesidritvertt ype photsensiskiave fesigereonpesi tkisor can be

i nproved. The conpounds havi ng a phenolic hydroxyl group may include, for

exanpl e, (BiiSyofai nkEKRAHBRA, 2T &R-iHAP, alThicsiZaRA.d BirsRS-12R, Bi sRS- 3P,
Bl R-PC, BIR-PTBP and BI R-BI PC-F. The content of the conmpound having a

phenol i ¢ hydr O o-anoup s Pref ef ablyn 3 hants oy deightsfmdnore, and
preferably 40 parts by weight or |ess based on 100 parts by wei ght of

p0|yner(HréﬁgréngQﬁgﬂiEﬂiqgﬁglbased on the tota; amine content.

Multiple different terminal groups may be introduced by
reacting multiple terminal sealing agents.
[0c47]

The terminal sealing agent introduced into the polymer
can be easily detected by the following method. For example,
the terminal sealing agent can be easily detected by dissolving
in an acidic solution a polymer containing a terminal sealing
agent to separate the pcolymer into amine components and acid
components which are constituent units of the polymer, and
conducting gas chromatography (GC} and NMR measurements thereof.
Alternatively, the terminal sealing agent can also be detected
by directly measuring a peclymer containing a terminal sealing
agent by pyrolysis gas chromatography (PGC) or infrared
spectrum and *’C -NMR spectrum measurements.

(6048}

The polymer having, as a main component, the structure
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For the purpose of inproving the wettability of the positive-type

phot osensitive resin conposition and the substrate, a surfactant, an ester
such as ethyl |actate or propylene glycol nononethyl ether acetate, an

al cohol such as ethanol, a ketone such as cycl ohexanone or

met hyl i sobutyl ketone or an ether such as tetrahydrofuran or di oxane maybe
contained as required. Inorganic particles such as silicon dioxide or
titani um di oxi de or a polyimde powder may al so be contai ned. [0081]

A met hod feorrqregdiured gy tdreposh tharetlypel Iphotosensilid sfezg® i dohposi tion
of the present invention is illustrated. Mention is made of, for exanple, a’
met hod | Madhicchir(@)ndtdiqd) donmporentise afdtbeher lyempokentcddasrrequired are
placed in a glass flask or a stainless container, and dissolved with
stirring dylwmethaniidatsstir réerer athe ldkexaop ldi ssalatddbynamhich

ul traponi cation, or dissolved with stirring by a planetary stirring and

def oam ng: appatatuboxiie viiseoBsiyiyide the «conpesiit enlos preferabinye 1 to
10, 000 nPa*s. For renoving foreign matters, filtration nay be carried out
by a fil ter:havidiga poremgidedfart b e pmnd 082lound used et hod for
formng a cured filmusing the positive-type photosensitive resin

conposi t i 10fnd e -preseRt 4 meenidaonn Wit 1ciheawibes descrd bedai[L0888jom A
positive-type photosensitive resin conposition is applied onto a substrate.

The substy ate thatdsMsed di$ nd $irdileonnWak gl 2180851 | conivaiere sputit ered
with a netal, a ceramc, a galliumarsenide, netal, glass, anetal oxide

insulatingfildn ,Sichl gggsla@!itnrei d8mpb IR Und BendhKSni DYt dis 10t hhndded

thereto. Coating netho i ncl ude nmet hods such as spin coating using a

spinner, iy, coald 0o, fgbhacpathng,and sl Ll dis Goakng,They coatdng

t hi ckness Vari €s g@penglng on tﬁe coati ng met h e solid concentration
of the compositloncand 1he.ulagasiiy, hut she,compost Lion bs, tsyplly coated
so that the post &rylng thi-ckness ’'s“¢. 1-to p. m[ i
and thereafter reacted with a diamine compound and a monoaminge
compound with the remaining dicarboxylic acid being formed into
an acid chloride, and soon. In the case of the polyvhydroxyamide,
there 13, for example, a method in which a bisaminophenocl
compound is made to undergo a condensation reacticn with a
dicarboxylic acid and a monoaminc compound. Specifically,
there are a method in which a dehydration-condensation agent
such as dicyclohexylcarbodiimide {DCC) is reactedwith an acid,
where a bisaminophenol compound and a moncamino compound are
added, a method in which a solution of dicarboxylic acid
dichloride is added dropwise to a solution of a bisamincphenol
compound and a monocamino compound with a tertiary amine such
as pyridine added thereto, and so on.
[0049]

It is desirable that the polymer having, as a main
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Next, the substrate coated with the positive-type photosensitive resin
conposition is dried to obtain a photosensitive resin film Drying is
preferably carried out at 50C to 150C for one minute to several hours using
an oven, a hot plate, an infrared ray or the |ike. [0085] Next, an
actinic ray is applied onto the photosensitive resin filmthrough a mask
having a desired pattern to expose the film Actinic rays that are used for
exposure include_ultravi%Iet rays, visible |ight ra%s, g%ectron eans andX
rays, buttTHWYWE pr &dent FHTEHE oﬁ?P’Eﬁée?t?%y}gY%%“ ML A HEH T &yt (1405 nm)
and the g ray (436 nm _froma rcury lanp are preferably used. [0086]

A patterﬁﬁgﬁﬁ’%Elparﬂﬁay%ﬁrFéﬁﬁ 3h§h€kﬁ8gg “ar@ast HePAR R HevaliGpEd af t er
exposure. The devel oper is preferably an aqueous solution of tetranethyl
amoni umPSofFhandggubou’ aseRrGEr o O R falRAPT nee elompobiies see g ure

di et hanol am ne, diethyl am noet hanol, sodi um hydroxi de, potassi um hydroxi de,
sodi um carbdhgt el kpot assami tatbdnat el tereet iy f antnesd diret iyl dritee .

met hyl am ne, di net hyl am ne, acetic acid di nethyl am noet hyl,

di met hyl &vi ndetshancicirditmatiyl aeradtioyl, metleacrbdcatenagpelsokexy| ani ne,

et hyl enedi am ne or hexanet hyl enedi am ne. In sone cases, to these aqueous

al kal i saollutdcoms: waynpbe cadded ioheaor a ndres of apodl artsolaentse ek vas!

N- net hyl - 2- pyrrol i done, N, N-di met hyl f ormam de, N, N-di net hyl acet am de,

di et hyl tsulifrgxdcde; fyi-lautpyrogleacti@re adne: rdibmetthyluracrgyl am de, al cohol s such
as net hanol, ethanol and isopropanol, esters such as ethyl lactate and
propyl eneg oglsypgol nononet hyl et her acetate and ket ones such as

cycl opent anone, cycl ohexanone, i sobutyl ketone and net hyli sobutyl ket one. A
rinsing treat nemle s ipieienalliygcar kiced coutreWrich rerleer «af 1er devekopnent .
Here, the rinsing treatnent may be carried out with al cohols such as

et hanol and-seprony! @l:.cehQl ;i ester $rsuch as etdi: Jactate end propyl ene
gl ycol nononethyl ether acetate and the |ike added to water. [0087]

After devglopnent.d he:pRot esensiddye: r esiR fidimibs, heat ed ah & Lienperature
of 200 to '500C and thereby converted into a cured film |In gerieral, this
heating treat/rent: iis 6BEELEdOUt: {9F: 89Mh Milefod &5 Natins: stieh.d hat, a
tenmperature is selected and the tenperature is el evat e stepwse, or a
certain r : i | ec [ re.l ti,nuously
ol evat o e e AR R B R Fo kTR Haat
treatment, i s carried out, at. 130C, .200C and 380G for, 30 mnytes. ;
reqmmiﬁﬂ% or" a ‘etthod i Wi ¢ ﬂ%temmwﬂwei?@ﬁ%ﬁé@?ﬁ%wly
fromr oorlgett%ré%e’rg}f %rh% Jt.H?J_éllLOZOa :Ec?rg rgaab: lﬁ)?l'is discontinued and an imide

structure is partly introduced, or a fully imidized polymer is
mixed with the aforementioned polyimide precursor to thereby
partly introduce an imide structure.

[Q051]

The imidization rate cof the polymer of {(a) component
having a structure represented by general formula (2) can be
easily determined by, for example, the followingmethed. First,
the infrared absorpticn spectrum of the polymer is measured to

1

confirm the presence of absorption peaks {(around 1,780 cm -,

around 1,377 cm™) of the imide structure originating in the
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[ 0088]

The cured filmformed fromthe positive-type photosensitivé

resin conposition of the present invention is suitably used for
applications such as passivation filns of sem conductors, protective filns

of sem conductor devi ces, ‘terlayer dielectric filnms of high density
packaging nmultilayer interconnections and insulating |ayers of organic
el ectro-1um nescent devices. EXAMPLES [0089] The present invention
wi Il be described be] ow with e presepnt invention

Ex | es, and so on, but th
s ot 1 FEGRIEY -+ nRCRE ex I PS TR EL iUt P ORE L0F § P U0 o Salty g
phot osensi tive resin conposition in Exanples were nade in accordance wth
the fol | W Ag et Fod e oOov1e¢ B Bvafliat Por® 6f NSt ¥t dget SitZapiiqn y a6f

sensitivi%y

phot osenséi

Preparation of photosensitive resin film A positive-type
t i V8% r 61 CEGpBST B ¥ BR AT S aft SPaCefrery &8 TP HE ar Ansh) was

applied onto a 6 inch silicon wafer so that the filmthickness was 8
|i maft er t{PreebaRingt randtbhent prebaked at’ 12000 ¢Hrtr3 majures bsifegea hot

pl at e

and after the thermal treatment are compared, whereby the

content of the imide group in the polymer before the thermal
treatment 1s calculated to determine an imidizaticn rate.
[0C52]

The photosensitive resin composition of the present
invention may contain a polymer other than the polymer of {(a)
compenent, which may be, for example, a novolac resin. By
including a novolac resin, the sensitivity and contrast can be
improved. Two or more kinds of novolac resins may be contained.
The novolac resin can be obtained by polycondensation of a
phenol and an aldehyde using a known meithod.

[0053]

Preferred examples of the above-mentioned phenol may
include phenol, o-crescl, m-cresol, p-cresocl, 2,3-zviencl,
2,5-xylenol, 3,4-xylencl, 3,5-xylenol, 2,3,5-trimethylphencl
and 3,4, 5-trimethylphenol. Two or more kinds of these phenols
may be used. Preferred examples of the above-mentioned
aldehyde may include formalin, paraforﬁaldehyde, acetaldehyde,
benzaldehyde, hydroxybenzaldehyde and chlorcacetaldehyde.
Twc or mere kinds of these aldehydes may be used., The used

amount of the aldehyde is preferably 0.6 mol or more, more
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(coati ng-devel opi ng apparatus Mrk-7 manufactured by Tokyo El ectron
Limted) to thereby obtain a photosensitive resin film [0091] Method for
measur enent of thickness The filmthickness was neasured at a
refraction index of 1.629 for the filmafter prebaking and after

devel opment and at a refraction index of 1.773 for the cured filmusing
LAMBDA ACE STM 602 manufactured by Daini ppon Screen Mg. Co., Ltd. [0092]
Exposur e Areticle cut with a pattern_was set in an _exposure nachi ne

(i ray SEEFF&TBIW 8570 rardf dCtEr €4 567 6CA 1CYorcdt iIFGIHland t he
phot osensjtir_ve resin filmwas exposed by the i ray at a strength of 365 nm
with the &¥dpddure time being varied. [0093] Devel opnent A 2.38 wt%
aqueous tetranet hyl ammoni um hydr oxi de sol uti on was sprayed to the exposed
filmat 50 rotdtieors Vet yrensecondsalsinhgvalNiik aredewsl owrhentiiappar at us
manuf actured by Tokyo Electron Limted. Thereafter, the filmwas |eft
st andi ng vatidhtr dhareonaforpr70eecondsio rinSEd "W Pl Wateroatl40Q esaat i ons,
and dried with shaking at 3,000 rotations for 10 seconds. [0094]
Cal cul at iienpoéfseasiyividdl or more, more preferably 2,000 or more. It

is preferably 20,000 or less, more preferably 10,000 or less.

As long as the Mw falls within this range, the positive-type

photosensitive resin composition of the present invention has

excellent workability when applied onto a base and excellent

solubility in an alkall developer.

[0055]

The content of the novolac resin is preferably no less

than 30 parts by welght and no more than 200 parts by weight

based on 100 parts by welght of polymer of (a) component. As

long as the content of the novolac resin falls within this range,

sensitivity is improved,

[0056]

The positive-type photosensitive resin composition of

the present invention contains (b} a gquinonediazide compound.

The quinonediazide compounds include those with sulfonic acid

of quinonediazide ester~bonded to a polvhydroxy compound, those

with sulfonic acid of guinonediazide sulfoneamide-bonded to a

pelyamino compound, and those with sulfonic acid of

guinonediazide ester-bonded and/cr sulfoneamide-bonded to a

polyhydroxypolyamine compound. All functional groups of these
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After exposure and devel opnent, an exposure tine Eop 1 allowing a 50 pm

| ine and space pattern (1L/1S) to be formed with a width ratio of 1:1
(hereinafter referred to as opti numexposure tinme) was determ ned. Next,
the varnish was left standing in a yell ow room (23C, 45% RH) for an hour,
and eval uations were made in the same manner as described above to

determ ne an optinum exposure tine Eop-2. A value of Eop 2 - Eop | was then
cal cul ated, where the absolute of the value being 20 mJ/cnR2 or |ess

cor r esponded st i@ xyosercestilds and ive vaps slouttensiowtse va e Beibdy gr eat er
than 20 mJ/cn2 corresponded a poor result. It is nore preferably 10 mJ/cn®
or |ess. ug9s|tuted with( ZuiBvalagdtizonicof dadhedi o Ifr opermorshettnveed fil m
and substrate after high-tenperature heating treatnent at 350C or higher
The var nishham@sragpldredpgsiing raedpirmmery solshatt uthel fWilon t hi ckness after
prebaki ng was 10 pm and then prebaked at 120C for 3 m nutes using a hot
pl at e (ceatimg<develiop Mg cappardtans0rSPN tveufcacttursed: e thekyo alEl ect ron
Limted) to thereby obtain a photosensitive resin film The prepared

phot osensi:ddaeed eSican ahnid mrnas heats<tr eatced uBdensanpi knegea gas stream
(oxygen concentration 20 ppmor |ess) at 170C for 30 m nutes and then at
360C for q@an hews w-tiket benbenpar at woe ielevat get 9n360C:hH: anvhawsiusi ng

I nert Oven 1NE-21Cl) nmanufactured by Koyo Thernp System Co., Ltd. to
prepare adgiped fidmeteur ed thbr)h-sEQQ96lve to 1 The cusedydy | m was, not ched
in the formof a 10 line/10 rowgrid at 2 nmintervals and subjected to a
peel test;mid hyicghdol %%?F (£ 80i.gteredstfademr Ky, Ther eaf 4 85 . & kQ0- hour
pressure cooker test (PCT) treatment was carried out, and a peel test with
"cel | ot apge . i.ster ra ) nduct i - r as
descri begﬁa %S%O?c?ece\%?}%ét ggﬁiﬁs‘%b&% e&?orgﬁaﬁ ea%éegg%%%rmﬁl&t I%hpeel
test, thea nu%%rne()fj ne! | %%?Ti %%QQ hlanS_L%gt g%n 10 caorresponded to a good
result and the nunbér o peepl ngs being "1 r greater corresponded to a

poor resylt. The PCIL treaf.nent was arried out under saturated conditions
at 121C and'“? " at M T0097] WESYEVETGEE & 6F adhesi on property

bet ween fijﬂgﬁﬂl ciﬁgﬁﬁﬁﬁgéigggé%éJ??%&fqgg&%%%tggnérg%eggglglﬂsed. A
selection is preferably made from
4-naphthoguinonediazidesulfonyl ester compounds and
5-naphthoguinonediazidesulfonyl ester compounds according to
the wavelength of exposure light, and two or more kinds thereot
may be contained. A naphthoquinonediazidesulfonyl ester
compound having a 4-naphthoguinonediazidesulfonyl group and &
S-naphthoguinonediazidesulfonyl group in the same molecule may

also be contained.

The polvhydroxy compounds include, but are not limited
to, Bis-Z, BisP~EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA, Trisb~SA,
TrisOCR-PA, BisOCHP-Z, BisP-~MZ, BisP-PZ, BisP-IPZ, BisOCP~IPZ,

BigP-CP, BisRS-2P, BigRS-3P, BisP-OCHP, methylenetris-FR~CR,
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A photosensitive resin filmwas prepared in the sane manner as described in
(2). The prepared photosensitive resin filmwas heat-treated under a
nitrogen gas stream (oxygen concentration 20 ppmor less) at 170C for 30

m nutes and then at 320C for an hour with the tenperature elevated to 320C
in an hour using Inert Oven 1NH 21CD manufactured by Koyo Therno System
Co., Ltd. to prepare a cured film(cured film. [0098] The cured
filmwas heat-treated in the air at 250C for 30 m nutes using a hot plate,
and t her eaf4RsT- %Ak éétledths ,a PBelMACEst DM the Barmdilmdiiies, dglldesori bed in
(2). Thereafter, a PCT treatnent was carried out and a peel test was
conduct edbmin-#Er s ane 1fanneniMs- ides dMibedH,n d32)e ithoy levial Ruat & -dhesi ons
before and after PCT. In the peel test, the nunber of peelings being | ess
than 10 qor-esponded -trera, gompd-resukbcand: ihe-punberMbf 3 pee) i Tigs-Hgi ng 10
or greater corresponded to a poor result. The PCT treatnment was carried out
under satuatied condidgd-ong atrMi2E@gndMrvatzmm HMIO099pHBA, HMISYTHHIESI S
Exanpl e 1: Synthesis of hydroxyl group-containing acid anhydride (a)

18.3 g (0. 08,d9) r@fes, manufactured by Honshu Chemical Industry Co.,
2, 2- bi s(3-am no- 4- hydr oxyphenyl ) hexaf | uor opr opane(BAHF) and 34.2 g (0.3

mol ) of aldylgl yekdyhetdher. mer grdi ssolnmed. dp 007 9ot ngammey byt ot act one
(GBL) under a dry nitrogen stream and the solution was cooled to -15C

Theret o VRIS %?Qgg;[%@wﬁﬁe%%%zg, GQpikd oMol Joeii d § bIREbLAC, @nlydrd de

chl ori de ssol v iI'n 50 g of " such that the t'emperature of the

reaction s t%ugi %ng{f%&%tm%x%geﬂs%i AlLernicopplet ponsof, the, d

se
addi ti on, € resultant mxtdre was reacted at OC for 4 hours. Thi's

2ol UL1on RS EONE I A N KA. ARy by and charged Lnto 1L of
the fo”(%yégkgﬁgt Af?mééﬁ%gupigagﬁhgm2J%yaggé%f%ﬂymegﬁ§%iéx%resoi,
naphthel, tetrahydroxybenzophenone, gallic acid methyl ester,
bisphencl A, bisphencl E, ethylenebisphenol, BisP-AP (product
name, manufactured by Honshu Chemical Industry Co., Ltd.).
(00581

The polyamino compounds include, but are not limited to,
1, 4-phenylenediamine, 1,3-phenylenediamine,
4,4'-diaminodiphenylether, 4,4'-diamincdiphenylmethane,
4,4'~-diaminodiphenylsulfone and 4, 4'~diaminodiphenylsulfide.
[0059]

The polyhydroxypolyémino compounds include, but are not
limited to,
2,2—bis(3wamino—4~hydroxypheﬁy1)hexafluoropxopane and
3,3"'-dihydroxybenzidine.

[0060]

the molecular weight of the quinonediazide compound is
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Hydr oxyl group-containing acid anhydride (a) [0101] Synt hesi s
Exanpl e 2: Synthesis of hydroxyl group-containing diam ne conpound (b)
18.3 g (0.05 nol) of BAHF were dissolved in 100 nL of acetone and 17.4g
(0.3nol) of propylene oxide, and the solution was cooled to -15C. Thereto
was added dropwi se a solution prepared by dissolving 20.4 g (0.11 nol) of
3-nitrobenzoyl chloride in 100nL of acetone. After conpletion of the
dropw se addition, the resultant m xture was reacted at -15C for 4 hours,
and t hen rretignidd vt ¢ Ylodm tledpér atdrlels IApreci pitated white solid was
filtered off, and dried in vacuumat 50C. [0102] 30 g of the solid
were pladéddln a 300 adz stainless autoclave, and dispersed in 250 nL of
met hyl cell osolve, and 2 g of 5% pal | adi um carbon were added thereto.
Hydr ogen was i Mtwoduded rtthiereiingo doyraubal Ifoon tse dar hy:eogtresemgduct i on
reaction at roomtenperature. After about 2 hours, the reaction was
conpl et ed ras:ritti awasacdd ibmednehiab vt He:bakhophenos menger défteated.ngAft er
conpl etion of the reaction, a palladium conmpound as a catal yst was renoved
by filtra-irpmhdhedidd-atio Mas seareentlr atrad diyla wiottary ewapadrator, to
obtain a hydroxyl group-containing diamne conpound (b) represented by the
fol | ow ng:drronta. i A3e3} JChemcalr Farimdng, 11a]: rHOOH

[0062]

In the positive-type photosensitive resin composition of

the present invention, the content of (b)) the guincnediazide

compound is preferably one part by weight or more, more

preferably 3 parts by weight or more, and preferably 50 parts

by weight or less, more preferably 40 parts by weight or less

based on 100 parts by weight of polymer of (a) component.

[0063]

The positive-type photosensitive resin composition of

the present invention contains (¢) a silane coupling agent

having a structure represented by the following general formula

{3}. Thesilane couplingagent has analkoxysilyl group forming

a bond with a hydroxyl group on the substrate surface at a

temperature of 150°C or higher, so that a cured film having an

excellent adhesion property with the substrate can be cbtained

by the post-development heating treatment described later.

Above all, the silane coupling agent having a structure

represented by the following general formula (3} has an

alkoxysilyl group and an aromatic ring directly bonded together
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0 Hydroxyl group-containing diamne (b) [0104] Synt hesi s Exanpl e
3: Synthesis of hydroxyl group-containing diamne (c) 15.4 g (0.1
nol ) of 2-am no-4-nitrophenol were dissolved in 50 nL of acetone and 30 g
(0.34 nmol) of propyl ene oxide, and the solution was cooled to -15C. Thereto
was added dropwi se a solution prepared by dissolving 11.2 g (0.055 nol) of
i sophthalic acid chloride in 60 nL of acetone. After conpletion of the
dropwi se addition, the resultant m xture was reacted at -15C for 4 hours.
Ther eaf t end eheng dsul tant rANgtre! GRS IY etdFHEP A0 Tiooh 8 ERPECATWE and a
generated precipitate was collected by filtration. [0105] The
preci pi t avernwasodigbsot veding 200 mybfteBberdtyrofh&ds pad [tadiammeasdr bon
wer e added, and the resultant m xture was vigorously stirred. Here, a
bal | oon eenBabficngr axhytdriogenhgasi mast atd aoked, irstther Rhg . wabh conttimued
until the hydrogen gas ball oon no | onger deflated at roomtenperature, and
stirring asas fiwr hespeont ivrued chorh€ chewrst mirt Antihehehydhegentgas deal | oon
attached. After conpletion of the reaction, a palladium

high-temperature heating treatment at 350°C or higher or after

heating treatment in the air can be kept at a high level.
100647

[Chemical Formula 12]

R1O
|

Rgcé/’C\R‘l 1

l | (3)

/K’ R12
Si”

SN

R14 R13

(0065]

In the above general formula (3), rR? to RY each
independently represent hydrogen or an alkyl group having 1 to
3 carbon atoms. R'Y to RY each independently represent an alkyl
group having 1 to 6 carbon atoms, an alkenyl group having 2 to
4 carbon atoms, a phenyl group, a substituted phenyl group or

an alkoxyl group having 1 to 6 carbon atoms, and at least one
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conmpound was renoved by filtration, and the solution was concentrated to
hal f the original amount by a rotary evaporator. Thereto was added et hanol,
and the resultant m xture was recrystallized to obtain crystals of a

hydr oxyl group-containing diamne (c) represented by the follow ng fornul a.

[0106] [Chem cal Fornula 16] Hydr oxyl group-containing diam ne (c)
[ 0107] Synt hesi s Exanple 4: Synthesis of hydroxyl group-containing
di am ne (d) 15.4 g (0.1 nol) of 2-am no-4-nit ophenol were

di ssol vedfi ®'100° nt ‘of.sae6t ehacardaIFud hayons Aoky 6f cprbpyl enemsxi de, and
the solution was cooled to -15C. Thereto was gradual |y added dropw se a
sol uti on pPriggdr ed by di ssolving 20.4 g (0.11 nol) of 4-nitrobenzoyl
chloride in 100 nL of acetone. After conpletion of the dropw se addition,
the resul tant mxtmrleswas trieactédnatcedpllroradehobes.inthersaftadrire he
resultant m xture was returned to roomtenperature, and a generated
preci pi t ategy was:raeld potethdye f ifbinat ko) Thereakt, ebyut cimeshat s iofi tachydr oxyl
group-containing diamne (d) represented by the followi ng formla were
obt ai ned #d) thersanEnBBANEhe 850k Ns SyAt LSS, EXamy th Zimethoxysilane,
styrylmethyldimethoxysilane, styrylethyldimethoxysilane,
styryltrimethoxysilane, o-methylstyryldimethylmethozysilane,
g-methylstyryldiethylmethoxysilane,
a-methylstyrylmethyldimethoxysilane,
a-methylstyrylethyldimethoxysilane,
a-methylstyryltrimethoxysilane, styryldimethylethoxysilane,
styryldiethylethoxysilane, styrylmethyldiethoxysilane,
styrylethyldiethoxysilane, styryltriethoxysilane,
o-methylstyryldimethylethorysilane,
o-methylstyryldiethylethoxysilane,
o-methylstyryimethyldiethoxysilane,
o-methylstyrylethyldiethoxysilane,
a-methylstyryltriethoxysilane,
styrylmethylmethoxyethoxysilane,
styrylethylmethoxyethoxysilane, styrylmethoxydiethoxysilane
and styryldimethoxyethoxysilane. Two or more kinds of these
silane coupling agents may be contained.
[0067]

In the positive-type photosensitive resin composition of

the present invention, the content of (c) the silane coupling
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[0108] [Chemi cal Fornula 17] NH2 Hydroxyl group-containing diam ne (d)
[0109] Synthesis Exanple 5: Synthesis of quinonedi azi de conpound (e)
16.10 g (0.05 nol) of TekP-4HBPA (product nane, manufactured by Honshu
Chem cal Industry Co., Ltd.) and 26.86 g (0.1 nol) of
5- napht hogui nonedi azi desul fonylic acid chloride were dissolved in 450 g of
1, 4-di oxane under a dry nitrogen stream and the solution was brought to
roomtenperature. Thereto were added dropw se 10.12 g of triethylam ne
m xed w tshyebAghatidg 4 ditoxarnersuchpthatnthe e mpercataur €owrtthin{ 3 he ssyst em
was not 35C or higher. After the dropw se addition, the resultant m xture
was stirnedfatra30€ €0002 drwours byTheight etrthyoam, nesakt past 414t ey €d,01landa
filtrate waschargedinto water. Thereafter, a generated precipitate was
col | ect eghay of bl twaatdron orThe rpriecd fi bat eovasa o $ ed baighvastiymidryer to
obtain a qui nonedi azi de conpound (e) represented by the follow ng fornul a.
[0110] of (a) component froma viewpoint of the adhesion property after
high-temperature heating treatment at 350°C or higher or after
heating treatment in the air. The content of (c¢) the silane
coupling agent is preferably 2 parts by weight or less, more
preferably 0.5 parts by weight or less, further preferably 0.3
parts by weight or less from a viewpoint of storage stability
of sensitivity.
[0068]
The positive-type photosensitive resin composition of
the present invention contains (d) a silane coupling agent
having an epoxy group, an cxetanyl group, a methacryloxy group,
an acryloxy group, an amino group, an amide group or a mercapto
group and having an alkoxysilyl group. Such a silane coupling
agent has a functional group (epoxy group, oxetanyl group,
methacryloxy group, acryloxy group, amino group, amide group
or mercapto group) which easily interacts with an corganic
material, and therefore can considerably improve the adhesion
property between the cured film and the substrate after
nigh~temperature heating treatment at 350°C or higher or after
heating treatment in the aiy. Particularly, from a viewpoint

of easily forming a bond with the polymer of (a) component, a

silane coupling agent contailning an epoxy group or an oxetanyl

37



[ Chem cal Formula 18] QOO0 00001 Qui nonedi azi de conpound (e)

Synt hesis Exanple 6: Synthesis of quinonedi azi de conpound (f) 15. 31

g (0.05 nol) of TrisP-HAP (product nane,' manufactured by Honshu Chemi cal

I ndustry Co., Ltd.) and 40.28 g (0.15 nol) of

5- napht hogui nonedi azi desul fonylic acid chloride were dissolved in 450 g

of 1, 4-di oxane under a dry nitrogen stream and the solution was brought to

roomtenperature. Here, using 15.18 g of triethylamne mxed with 50 g of

1, 4- di oxane;uraliquiroiedilalz dencdompowtd L(Uf jurepe esemed oy hehedfaotilow ng

formul a was obtained in the same manner as in Synthesis Exanple 5. [0112]
property between the cured f£ilm and the substrate.
[0069]

fixamples of the silane coupling agent having an epoxy

group, an oxetanyl group, a methacryloxy group, an acryloxy
group, an amino group, an amide group or a mercapto group and
an having alkoxysilyl group include, but are not limited to,
N-phenylaminoethyltrimethoxysilane,
N-phenylamincethylitriethoxysilane,
N-phenylaminopropyltrimethoxysilane,
N-phenylaminopropyltriethoxysilane,
N-phenylaminobutyltrimethoxysilane,
N-phenylaminocbutyltriethoxysilane,
3-methacryloxypropyltrimethoxysilane,
3-acryloxypropyltrimethoxysilane,
3-mercaptopropylmethyldimethoxysilane,
3-mercaptopropyltrimethoxysilane,
3-methacryloxypropylmethyldimethoxysilane,
3-methacryloxypropylmethyldiethoxysilane,
2-(3,4-epoxycyclchexyl)ethyltrimethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyldiethoxysilane,
3-glycidoxypropyltriethoxysilane and

3-ethyl-[ (triethoxysilylpropoxylmethyl]oxetane. Two or more

kinds of these silane coupling agents may bhe contained.
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[ Chem cal

Formul a 19] OQ Qui nonedi azi de conpound (f) [0113]

Synthesis Exanple 7: Synthesis of quinonedi azi de conpound (g)
g (0.05 nol) of Tr P-PA (product nanme, manufactured by Honshu Chem cal

I ndustry

Co., Ltd.), 26.86 g (0.10 nol) of

21. 22

5- napht hoqui nonedi azi desul fonylic acid chloride and 13.43 g (0.05 nol) of
4- napht hoqui nonedi azi desul fonylic acid chloride were dissolved in 450 g of
1, 4-di oxane under a dry nitrogen stream and the solution was brought to
room t enpieratur e. Here, using 12.65 g of triethylamne m xed with 50 g of
1, 4-di oxane, a qui nonedi azi de conpound (g) represented by the foll ow ng
formul a was obtlai hed pias ittheresampeamannersassi nivSyrddies ceombranpliens:f [ 0114]

[ Chem cal

Forrmul a 20]
the present invention, the content of (d) the silane coupling

agent having an epoxy group, an oxetanyl group, a methacryioxy
group, an acryloxy group, an aminc group, an amide group or a
mercapto group and having an alkoxysilyl group is preferably
0.01 parts by weight or more, more preferably 0.1 parts by weight
or more, further preferably 1 part by weight or more, still
further preferably 2 parts by weight or more based cn 100 parts
by weight of polymer of (a) component from a viewpoint of the
adhesion property after high-temperature heating treatment at
350°C or higher or after heating treatment in the air. The
content of (d) the silane coupling agent is preferably 30 parts
by welght or less, more preferably 15 parts by weilght or less
froma viewpeint of the mechanical property of a film after heat
curing. |

[G071]

In the positive-type photosensitive resin composition of
the present invention, the content of (d} the silane coupling
agent having an epoxy group, an oxetanyl group, a methacryloxy
group, an acrvloxy group, an amino group, an amide group or a
mercapto group and having an alkoxysilyl group is preferably
100 parts by weight or more, more preferably 200 parts by weight
or more hased on 100 parts by weight of {c¢) silane coupling agent

having a structure represented by general formula (3) from a
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Synt hesi s Exanple 8: Synthesis of quinonediazi de conpound (h) 11. 41
g (0.05 nol) of bisphenol A and 26.86 g (0.1 nol) of

4- napht hogui nonedi azi desul fonylic acid chloride were dissolved in 450 g of
1, 4-di oxane under a dry nitrogen stream and the solution was brought to
roomtenperature. Here, using 10.12 g of triethylamne m xed with 50 g of
1, 4-di oxane, a qui nonedi azi de conpound (h) represented by the foll ow ng
formul a was obtained in the sane manner as in Synthesis Exanple 5. [0116]

[ Chem calviForpmulra: 24 the Quilrcriedi azide: donpdung: (th)3Cx ridlidturSynt hesi s
Exampl e 9: Synthesis of polyner A
heating treatment at 350°C or higher or after heating treatment
in the air. The content of {d) the silane coupling agent is
preferably 4,000 parts by weight or less, more preferably 2,000
parts by weight or less from a viewpoint of the mechanical
property of a film after heat curing.
[oco7z2]

The positive-type photosensitive resin composition of
the present invention ceontains (e) a sclilvent. The sclvents
include polar aprotic solvents such as N-methyl-Z2-pyrrolidons,
y-butyrolactone, N,N-dimethylformamide,
N, N-dimethylacetamide and dimethyl sulfoxide, ethers such as
tetrahydrofuran, dioxane and propylene glycol monomethyl ether,
ketones such as acetone, methyl ethyl ketone, diiscbutyl ketone
and diacetone alcohel, esters such as ethyl acetate, propylene
glycol monomethyl ether acetate and ethyl lactate, and aromatic
hydrocarbons such as toluene and xylene. Two or more kinds of
these solvents may be contained. The content of the solvent
is preferably 50 parts by weight or more, more preferably 100
parts by weight or more, and preferably 2,000 parts by weight
or less, more preferably 1,500 parts by less based on 100 parts
by weight of polymer of (a) component.
[0073]

The positive-type photosensitive resin composition of

the present invention may contain an alkoxymethyl
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4.40 g (0.022 nol) of 4,4'-diam nophenyl ether (DAE) and 1.24 g (0.005 nol)
of 1, 3-bi s(3-am nopropyl)tetranethyl disiloxane (S DA) were dissolved in 50
g of N-methyl-2-pyrrolidone (NWP) under a dry nitrogen stream Thereto were
added 21.4 g (0.030 nmol) of hydroxyl group-containing acid anhydride (a)
obtained in Synthesis Exanple 1 together with 14 g of NWP, and the
resultant m xture was reacted at 20C for an hour, and then reacted at 40C
for 2 hours. Thereafter, 0.65 g (0.006 nol) of 4-am nophenol were added as
a term nalrsgaldarg zdgeinty camgotine .r eSukt ahtonyxeunel wasoduniriercgesct ed at
40C for an hour. Thereafter, a solution prepared by diluting 7.14 g (0.06
mol ) of N N@igmtidifor reniae odi aet hykeaget-ak uwist B£5g50fC NP magh eadded
dropwi se for 10 mnutes. After the dropw se addition, the resultant m xture
was stirred at 406:-£06r3 heussliAkéerbeonpd etdon @fvd hepmeacti«tiddhe
solution was charged into 2 L of water and a pol yner solid precipitate was

col | ect ed: oy frid A+ atd Q-1 PERe 1pelaTeIsSalHd wasoHd e i i dvavaguumdri er at
50C for 72 hours to obtain a polynmer A as a polyinmde precursor. The wei ght

aver age QB&%QHE%&:W%E%@hi%%itBﬁoﬁgkV%ﬁ&m@@kﬁbﬁ%@iﬁ%deC?%@§eP§@§@E@Q to
confirmthat n was in the range of 10 to 100.000. [0118] Synthesis Exanple

10: Synt hesi I - 0.0 hy - t ai ni ng
di am ne Qi(6?¥§%¥§?g§gﬁfﬁ5§§§%ﬁggﬁggﬁ§§%§ﬁi?%?%é§%§ |§§§%%eg%9?ﬁxéﬁ?g of

NMP under. itr. .ef 7 nmol ) of
hydroxylIﬁ%g%%¥%%%%aﬁ%?£é§%%lg é%ﬁ%ﬁ&?ﬁg:¥§§?5%?g§ﬂ§%5?ﬁ“%9nthe i s Exanple
1 together wth 30 g of pyridine, and the resultant- m xture was reacted at
40C for 2'folrs. Thereafter, 0.58 g (0.005 nol) of 4-am nophenyl acetyl ene
wer e addeﬂ)Q%:a term nal sealing agent, and the resultant m xture was
further reacted at 40C for an hour. After conpletion of the reaction, the
sol ution was charged into 2 of ter d a pol r solid precipitate was
col l ected by fﬁptercdtﬁ]tfh.exf‘ﬁ‘é’llﬁc?l 9%2?51@0??}[]180}6\)&@@@%/%@]?%%” Rﬂﬁ?ﬂd}q er at
80C for 72 hours to obtain _a polynmer B as a polyimde precursor. The wei ght
aver age FOIBCHEF Wi 1gHES 0P Whé 5olRter: “dbt'd hed by-EPC e ek ur ed to
confirmthat n was in the range of 10 to 100.000. [0119] Synthesis Exanple
11: Synt K& G Dol Yirer o€ more kipgs) §hgreglodgymbe) c6f tRydroxyl
group-cont ai ni ng di am ne conpound (c) obtained in Synthesis Exanple 3 and
1.24 g (0.%005Inol) of SiDA were dissolved in 50 g of NMP under a dry
nitrogen stream Thereto were added 15.51 g (0.05 nol) of

3, 3", 4, 4' igpheryl efdertiet rlacar boxyl i ¢ anhydri de (ODPA) together with 21 g
of NWP, and the resultant m xture was reacted at 20C for an hour, and then
reacted at 50C for 2 hours. Thereafter, a solution prepared by diluting
14.7 g (0.1 nol) of N, N-dinethylformam de diethyl acetal with 15 g of NW
was added dropwi se for 10 minutes. After the dropw se addition, the
resultant m xture was stirred at 40C for 3 hours. After conpletion of the
reaction, the solution was charged into 2 L of water and a polynmer solid
precipitate was collected by filtration. The polyner solid was dried in a
vacuum drier at 80C for 72 hours to obtain a polynmer C as a polyimde
precursor. The wei ght average nol ecul ar wei ght of the pol ynmer obtained by
GPC was neasured to confirmthat n was in the range of 10 to 100. 000.
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[0120] Synthesis Exanple 12: Synthesis of polynmer D 6.08 g (0.025
nol ) of hydroxyl group-containing diamne conpound (d) obtained in

Synt hesis Exanple 4, 4.51 g (0.0225 nol) of DAE and 0.62 g (0.0025 nol) of
Si DA were dissolved in 70 g of NWP under a dry nitrogen stream Thereto
wer e added 28.57g (0.040 nol) of hydroxyl group-containing acid anhydride
(a) obtained in Synthesis Exanple 1 and 4.41 g (0.010 nol) of

3,3 ,4,4" -bi phenyl tetracaboxylic di anhydride (BPD together with 25 g of
NMVP at room te erature, and the resultant irred at room

t enperature f@xrzg”écﬁz%gﬁr and"'s?%‘e{rr“g{‘ﬂ TrLE aﬁé%%ﬁm@%ﬁ%urs Af ter

conpl eti on of tﬂeCHF(écé{etl on, theH$61afH on wa¥ CRErYdd®iREB 2 L of water and
a polynmer solid precipitate was collected by filtration. The pol yner solid
was dried in a yacuumdrier at 80C,for 72 hours to obffain a polyner D as a
pol yi mi de pr KsoracHFhe VRkigbdn,av - ag8ciel ec‘ia?‘h?"%ﬁ‘}gﬁﬁ“zwzct”he pol yner
obt ai ned by @%N WASodWERAS Ur ed pQ;HQ‘@ﬁdeL’pﬁlilthat Hche@ L t.0Hye of 10 to
100. 000. [0121] HSynt hesi s Exanpl e 13: Synthesis of poRyner E 19.70 g
(0.040 nol) of dicarboxylic acid derivative obtained by reacting 1 nole of

di phenyl et hegedhe 4' ci; dngrREPOXYLbGe aci dedbehl or i d@cc@p,EDCF‘) bddts2 nol es of

1- hydroxybenzotqoi%@z&;%é)and 18. 3]4%@32&0 nol ) of BAl MQ%Hdl ssolved in

200 g of NVPuaprgér @ demyodi t roger st r eamocand t hgoso ut ion ,Stirred at
75C for 12 hours. Next, 2.96g (0.020 nol) ofnal eic anhydride dissolved in
30 g of NMP were added as a term nal seal | ng agent, andche resul t ant

m xture was “fCB'F’%] PF #Pred &tm*?% f S"hour s Ht’cc?Hg‘f %the reacti on.

After conpl reactga&,n Q)bh!,tl on WwasorgiTat dcn;O 3 L of
sol ution of S’\tﬁg ér/ rrét A6 = 3Bfcbra 000l yner solaaoﬁécﬁ@'qm; ate was
collected by filtration. The polynmer solid was dried in a vacuumdrier at
80C for 20 hours to obtain a pol yrrer E as a pol ybenzoxazol e precursor. The

by, Rhwas measur ed

wei ght averazgseﬂzﬁ> H@Pa”ﬂ\@lcgm QbaHTEr thogbnegl,,

to confirmtha the Hb o 0 100. 00R.."}-0L32 pynt hesi s
Exanpl e 14: fﬁ c@ @h i CH0CHRA, 8ZH@nOT CMa ) ER,0C:H,
3,3 ,4,4 -dip enyl%hfh2 tracar%%ﬁ CHFSRhydri de, @086 CLPets

S- butyI al cobelop.cQ. dGqHzoga‘H?trl et hyl ami ne and 110.03 g of NWP were placed in
a 0.5 1liter fl midnte. @1etoare emcand. #idlmesrnonet er, and stirred

}
and reacted ﬁp ﬁg ot EOC hours t obt ain a Loy
cm

[0076]

The content of the alkoxymethyl group-containing
compound is preferably 10 parts by weight or more, and
preferablyiﬂ)partsknfweightcnr1essbased«n1100partslxyweight
of polymer of (a) compeonent from a viewpoint of the mechanical
property.

[0077]

The positive-type photosensitive resin composition of
the present invention may contalin a photo acid generating agent
other than (b) the guinonediazide compound. Such a photo acid

generating agent is preferably a sulfonium salt, a phosphoniun
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3,3 ,4,4" -di phenyl ethertetracarboxylic acid di-s-butyl ester. Then, the
flask was cooled to 5C, 18.08 g of thionyl chloride were then added

dropwi se, and the resultant m xture was reacted for an hour to obtain a
solution of 3,3 ,4,4" -di phenyl ethertetracarboxylic acid di-s--butyl ester

di chloride. [0123] Then, 47.97 g of NWP were placed in a 0.5 liter
flask equi pped witha stirrer, a thernoneter and a Dinroth condenser, 4.33 ¢
of 4,4'-di am nodi phenyl ether and 7.67 g of 3,5-di am nobenzoic acid were
added, themilesul &ahia Xt ursalds dinslsolvedt Wiate stinds Rjeregfos:y lof
pyridi ne were then added, the solution of

3, 3', 4, 4'ctitphemmyd et Ber ttetladanboxyki phatidadiids gebetrpl-iegt egedicehl ori de
was added dropwi se for an hour with the tenperature kept at 0 to 5C, and
sti rri ng swaisiltinern ycontirnuekk f orlean lhowar.cdfhee salaitlioadwast etar gédbvient o 4
liters of water, a precipitate was coll ected, washed, and then dried under
a reducedypr essiffee sl cObtsaizn sa1pehyner sklas anpohytal geepresirsars alhe

wei ght average nol ecul ar wei ght of the polymer obtained by GPC was neasured
to confi rapthats Juves vk thewange of 10 to 100.000. [0124] Synthesis

Exanpl e 15: Synthesis of polyner G 29.3 g (0.08 nol) of
bi s(3- am nayAshydr oxyphenyl ) hexaf | uor opropane (manufactured by Central
d ass Co. d] BANE), 1.24 g (0.005 nol) of

1, 3- bi s(3- am “%{9&9&' Qtseltt&a@e}%@ e Hhsthoxaner and 3 2% 9ofPo@3+MBh)o of
3-am nophenol (rmanufactured b okyo Chem cal Industry Co., Ltd.) as a

term nal ﬁf@g%%geﬁgeﬂwmfm@ $30! ved: d %%Otgeqs‘héwgkmﬁlge%e%trfqld done

(NMP) un ry nltrogen stream Thereto were added ) of

bi s(3, 4-di rb e i I W

Incorporaaf(%ﬁl %%g get r(;rrt\slvfgt %&{é%fea{lw% n%prg u tant n%%(ture
was stirr for an_.hour, and t t r
Thereafteo(radoéi%jar bX( V‘ielﬁrjeh Wgr]"ﬁem%lrdefjeéJP1 é%%kgglg ?r’%n%t t%i? ure

stirred at SOC for whi |l e azeot s opi aII b0|I vat er W|th xyl ene.
Af t er corﬁﬁi?lsﬁrpaosfeiwolr%{(ﬁﬁarttﬁgj%8?&1?{9 TC %ﬁgr}:g%dqgﬁ TF G wat er
and a whi te ecipitate was col |l ected. The preC| pitate was col |l ected by
filtratioh;? shed with water three tines, and then dried in a vacuumdri er
at 80C for 20 hours to obtain a polyner G The obt ai ned pol yner powder was
measured with & ?ﬁﬁﬁéﬁ@&ra%%qw Eﬁ@éflgﬁnphfﬁ@%wﬁ?%ﬁl&%&J of an
imde structure originating in the polyimde were detected at around -1

1, 780 cmmEant &cetnd R PR éﬁqu‘Fﬁ@n Wﬁi‘”?ﬁtﬁ bher ates ok ivhey pof yrid  powder
thus obtained was 100% [0125J Synthesis Exanple 16: Synthesis of polyrrer H
49.57 ¢ (z@omwgym chytdpegys LLgap-cont aPRPRG Laéla Ehyariter ¢wd-
obtained in Synthesis Exanple 1 and 5.7 g (0.035 nol) of 3-hydroxyphthalic
anhydr i del'{erapupactdseds binJ ekyoe Ghéent daldtdaxdustryuLonay Lndlydas 20t er mi nal
seal ing agent were dissolved in 150 g of N-nethyl-2-pyrrolidone (NVWP) under
a dry ni teogen. st rieam? Thesiet-ol werle, dtidedP-31A02 T {OP-APAp| Yiofs-2F,

bi s( 3, 4-di car boxyphenyl ) et her di anhydri de together with 30 g of NMP, and

t he resulgants+dixt re-was BLRrpreHrain@BCRE-B0 Par rhourhe anthichenostits ed at
50C for 4 hours. Thereafter, the mxture was stirred at 180C for 5 hours.

After conpbgtdom akvshior& Im@ndﬂ% 50hubkon gnasi harngesr 4 Mol 3 slooft yat er
and a white precipitate was collected. The precipitate was coll ected by

filtration, washed W thmat emd ireectdmes, sandathenpdrvedqhd or less
based on 100 parts by weight of polymer of {3} component.
[00807
For the purpose of Improving the wettability of the

positive-type photosensitive resin composition and the

substrate, a surfactant, an ester such as ethyl lactate or
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a vacuumdrier at 80C for 20 hours to obtain a polynmer H The obtai ned
pol ymer powder was neasured with an infrared absorption spectrum and
absorption peaks of animde structure originating in the polyinmde were

detected at around 1,780 cm1 and around 1,377 cull. The imdization rate
of the polynmer powder thus obtained was 100% [0126] Synthesis Exanple 17:
Synt hesi s of polyner | 40.5 g (0.067 nol) of hydroxyl

gr oup- cont ai ni ng di am ne conpoundyrib) obtained in Synthesis Exanple 2 and
1.24 g (OO el 9éfcel3npneR3tam mogtopycrttetramethyl cansi | 9x@ne swer e

di ssolved in 130 g of NWP under a dry nitrogen stream Thereto were added
29. 42 g (GrBrwol,)a ¢k t8n8' s Uk ashipherydtastarar ab eyl vel idiambiydricde ntoget her
with 20 g of NMP, and the resultant m xture was stirred at 20C for an hour,
and t hen cst enrethat s50€ 4ot thowds o TTheret v dere atded Be 8%y (101055 nol )
of 4-am not hi ophenol (manufactured by Tokyo Chemi cal Industry Co., Ltd.),
and t he reesuldcantremi.xt inerwasist peretdcats 50Chors 22 hbles; dndkidwemrstirred
at 180C for 5 hours. After conpletion of stirring, the solution was charged
into 3 L woftawater candidewhi-t € priecinpidatewas coll ettedse Thetpriecicpi t at e
was collected by filtration, washed wwth water three tines, and then dried
in a vacuumgrier at 80C for 20 hours to obtain a polyner I. The obtained
pol ymer powder was neasured with an infrared absorption spectrum and

absorption peaksyetnan #dm %oﬁidd&qigutﬁegﬁéﬂiiﬂﬁ&éﬂg b8 drhe podndindide were
detected at around 1,780 cm1 and around 1, 377 cmi,. The imdization rate

of the poladgl powder itihys abtained Jas, 100%. {10%27]; Synthesi s texanpl e 18:
Synt hesi s of novolac resin A 70.2 g (0.65 nol) of mcresol, 37.8 g

(0.35 nol . - are . 5¢ < Sl W Yo-agueousy fiar pak dehyde sol @i on
(formal de ey el% %38 %ngg' 6%(9604(% (POS nol ) of oxél ic di hygrgte a(Lr%tci 264 ¢

o e R AEL o0 e anetyunteros dhpniiuooes slisamnen |,
hours whid e [ef] uxing, 1 he J2aGH A, SOl ULl O TELPA(! &lor S Jepperature of
stirring by a mechanical stirrer or the like, or dissolved by
an ultrasonication, or dissolved with stirring by a planetary
stirring and defoaming apparatus. The viscesity of the
composition i1s preferably 1 to 10,000 mPa*s. For removing
foreign matters, filtration may be carried out by a filter
having a pore size of 0.1 to 5 um.
[0082]
Amethod for forming a cured filmusing the positive-type
photosensitive resin composition of the present invention will
now be described.
[0083]
A positive-type photosensitive resin composition is
applied onto a substrate. The substrate that is used is a

siliconwafer, asiliconwafer sputteredwith a metal, a ceramic,
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was el evated over 3 hours, the pressure within the flask was then reduced
to 4-7 kPa, volatile conponents were renoved, and the dissolved resin was
cooled to roomtenperature to obtain a polyner solid as a novolac resin A
From GPO, the wei ght average nol ecul ar wei ght was 3,500. [0128] Synthesis
Exanpl e 19: Synthesis of novolac resin B A polynmer solid as a

novol ac resin B was obtained in the same manner as in Synthesis Exanple 15
except that 108 g (1.00 nol) of mcresol were used in place of 70.2 (0.65
mol ) of m grésdlmandediog gug 0aB5 drsls) ot Nplerdewslde FpgmlabPOndthe fnei ght
average nol ecul ar wei ght was 4,000. [0129] Exanple 1 The solid of
pol ynmer Aiobtaimed timdsynifiesds Exanplle 9 bukhiichnaks! wel ghedhaet®.g, 2.0 ¢
of gui nonedi azi de conmpound (e) obtained in Synthesis Exanple 5, 0.015 g of
p- st yryl todaretrhpxysitdcane iand u@e3mgtobhd3- ghyoi dexypiopybat inet hokysid ane
were dissolved in 30 g of GBL to obtain a varnish as a photosensitive

pol yi m despprecir Sepragnpesiitigonz o Thecabtiaigredd warini ¢he was tused t d'teval uat e
the storage stability of sensitivity, the adhesion property between the
filmand dhe- substriati@calt enrhbghié eaper ad ure theatbagibpeat oead, ath«350C or
hi gher, and the adhesion property between the filmand the substrate after
heati ng tdeatdentddmtthe 13kl o rashdesaiided previreushy. v 04301 t fxanpl e 2
The solid of polyner B obtained in Synthesis Exanple 10, which was wei ghed
to 10 g, 2,0 &.f-guinanedi azi.de comound (49 ohtained jdsSynthesj s Exanpl e
6, 0.015 g of p-styryltrinethoxysilane and 0.3 g of

3-gl yci d%ﬁfé;?@é@éfim hloxtyosi Irﬂpgm\/\ere di ssolved in 20 g of GBL and 10 g of
EL to obtaih™a varnish as a 'plh‘ot sensitive polyinde precursor conposition.
The obt ai{%%/ﬁr ni sh was used to evaluate the storage stability of ‘
sensitivity, e adhesion property between the filmand the substrate after

o ST err el e P AL S0 e e s esion
air as d%§§£é£§§k {§%@én¥g§&n[égﬁggsition is dried to obtain a
photosensitive resin f£ilm. Drying is preferably carried out
at 50°C to 150°C for one minute to several hours using an oven,
a hot plate, an infrared ray or the like.
[0085]

Next, an actinic ray is applied onto the photosensitive
resin film through a mask having a desired pattern to expose
the film. Actinic rays that are used for exposure include
ultraviolet rays, visible light rays, electron beams and X rays,
put in the present invention, the i ray (365 nm), the h ray (405
nm) and the g ray (436 nm) from a mercury lamp are preferably
used.

[0086]

A pattern can be formed by removing exposed areas using

a developer after exposure. The developer is preferably an

45



Exanpl e 3 The solid of polyner C obtained in Synthesis Exanple 11,
whi ch was wei ghed to 10 g, 2.0 g of guinonedi azi de conpound (g) obtained in
Synt hesis Exanple 7, 0.015 g of p-styryltrinmethoxysilane and 0.3 g of

3-gl yci doxypropyl trimethoxysilane were dissolved in 30 g of NMP to obtain a
varni sh as a photosensitive polyimde precursor conposition. The obtai ned
varni sh was used to evaluate the storage stability of sensitivity, the
adhesi on property between the filmand the substrate after

hi gh- t enperatare selatt itgreatimémt rnedBoC GrKiTgher, andt Fewihesi on
property between the filmand the substrate after heating treatnment in the
air as desglrithieth prievdrousl kgl G 32jniExanplserdh as dieThersoiiidieof pol yner D
obtained in Synthesis Exanple 12, which was weighed to 10 g, 2.0 g of

qui nonedicazi tdey lconporrich ()1 olstcaiined HynlSyntdresis Banple 18;d0::0dE g of
p-styryltrinmethoxysilane and 0.3 g of 3-glycidoxypropyltrinethoxysil ane
wer e di ssoldsadn i du:B3ogaof, @Bl Aesiabt aiaveonaran sthe ias:tey photrosensi ti ve
pol yi mi de precursor conposition. The obtained varnish was used to eval uate
the storagest@akididey, ofesensinting t yidde adhesion proper tychet ween t he
filmand the substrate after high-tenperature heating treatnent at 350C or
hi gher, and.dhe, adhasiom propentynbetweanet hanbil, raane Hheasubsdviatie after
heating treatnent in the air as described previously. [0133] Exanple 5

The sol i d,ofy, polyrere E obtained, i St hesi s &g i, o mhi ch was wei ghed
to 10 g, 2.0 g of guinonedi azi de conpound (e) obtained in Synthesis Exanple

S, 0-015H%é%mékﬁ%&%ﬁ@&{éﬂ%ﬁéKmX§Jééﬂ@ and-0. 3 918bse aquecus alkali

3-gl yci doxypropyltrimethoxysilane were dissolved in 30 g of GBL to obtain

a varni sh.an, & Aotosenal LvePalyl BLag pLeGUr SOF c0UpRsLLLONs, dhe, bt ai ned

varni sh was use uate the storage sta Ity of sensitivity, the

adheSiOnﬁﬂég%ﬁ%?tﬁ&%g%%gﬁ{ég%éﬁ|ﬁ?§ﬂ§{$§§h§&%§§ﬁ§%{héﬁter hi gh-tenperature

heat i ng

N, N-dimethylacetamide, dimethyl sulfoxide, y-butyrolactone
and dimethyl acrylamide,.alcohols such as methanol, ethanol and
isopropanol, esters such as ethyl lactate and propylene glycol
monomethyl ether acetate and keteones such as cyclopentanone,
cyclohexanone, isobutylketone and methylisobutylketone. A
rinsing treatment is preferably carried out with water after
development. Here, the rinsing treatment may be carried out
with alcohols such as ethanol and isopropyl alcehol, esters such
as ethyl lactate and propylene glycol monomethyl ether acetate
and the like added to water.
[0087]

After development, the photosensitive resin film is
heated at a temperature of 200 to 500°C and thereby converted
into a cured film. In general, this heating treatment is

carried ocut for 5 minutes to 5 hours such that a temperature
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treatnment at 350C or higher, and the adhesion property between the film and
the substrate after heating treatnent in the air as described previously.
[0134] Exanple 6 The solid of polyner F obtained in Synthesis
Exanpl e 14, which was weighed to 10 g, 2.0 g of gui nonedi azi de conpound (e)
obtained in Synthesis Exanple 5, 0.015 g of p-styryltrinethoxysilane and
0.3 g of 3-glycidoxypropyltrinethoxysilane were dissolved in 30 g of GBL to
obtain a varnish as a photosensitive polyimde precursor conposition. The
obt ai ned ijvarspiightwals sused He0 revakuate rithd sstedrage cst abidpwtiyeof csersitivity,
t he adhesi on property between the filmand the substrate after

hi gh- t enperature thegkirag utreatrgat 1 at s 850 o Mhghets tanchdhe adhedsi on
property between the filmand the substrate after heating treatnment in the
air as desgrdibed preyicausited. 0188 lokxaspii®o Ve, mentidn Viad Mhade was obt ai ned
in the sane manner as in Exanple 1 except that p-styryltrinmethoxysilane was

repl aced by o%g]% ﬁiéﬂa' eh@%mégﬂg =n@Nds the Storage éLaiE%'d bt Y2 @foc

sensitivity, esi on propert etween the filmand the substrate after

i gh- temperaLulecheating f1ealp R0G of i ghel . and.d he, aghes on

propertyE% meen the fi n1and e SU s rate alter heating treatnent |n t he

air were t%val(%%?‘g ne r;@e ré]pee\gatperc?\i'i?llé%lrﬁy %Qéxanpﬁﬁa{%t?eﬁaiur%at

var ni sh was e Sanme nmanner except t

p- styrylt oxy ane was repl aced by

a- met hyl st ?hbpﬁﬁﬁhoxy5|lane and the storage stability of
senS|t|V|t0§6,8 he adhesi on property between the filmand the substrate after
hi gh- tenﬂérat re heating treatnment at 350C or higher, and the adhesion

property betwe the fi] nd t he su strate after heayjn treatnent in the
air were evalug?@ﬁcﬁg}ﬁ%g] Théd Pprévi 5&?I§ &L VEE

photosensitive resin composition of the present invention is
suitably used for applications such as passivation films of
semiconductors, protective films of semiconducter devices,
interlayer dielectric films of high density packaging
multilayer intercennections and insulating layers of crganic
electro-luminescent devices.

EXAMPLES

[0089]

The present invention will be described below with
Examples and so on, but the present invention is not limited
by these examples. Evaluations of the positive-type
‘photosensitive resin composition in Examples were made 1in
‘accordance with the following method.

[GCOC]
(1) Evaluation of storage stability of sensitivity

Preparation of photosensitive resin film
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Exampl e 9 A varni sh was obtained in the same manner as in Exanple 1
except that 3-glycidoxypropyltri iethoxysilane was replaced by

2- (3, 4-epoxycycl ohexyl )ethyl tri nmet hoxysi | ane, and the storage stability of
sensitivity, the adhesion property between the filmand the substrate after
hi gh-tenperature heating treatnment at 350C or higher, and the adhesion
property between the filmand the substrate after heating treatnent in the
air were evaluated as described previously. [0138] Exanple 10 A
var ni sh was obtaipped tiiret-hgreapRomarres ias vien exdnpleenbosxceptn t hat

3-gl yci doxypropyl tri met hoxysil ane was repl aced by

3- et hyl - [(Hadat-h@xysi kylfprepaxyd net hykhoxat anes awmﬁiémaomkmrag@astablI|ty
of sensitivity, the adhesion property between the filmand the substrate

after h'thhﬁﬁpﬁﬁﬁ%gf%mhe@étmgwifﬁﬁﬁﬂﬁﬂkkﬁbsgans@Hmhbghékpﬁﬁﬂﬁﬁﬂﬁé
adhesi on property between the filmand the substrate after heating

treat ”Entaﬂﬁnvglggll ?Jebw % ewalyaped;gs degenibed prevboushy. [0133] Exanple

was obtain in the sane manner as in arrpl e 1 except

that 3-gl ygi ?ép@%%QfJ MRE hoyysidane was replaced ired by Tokyo

N—phenylanlnop pyltrimethoxysilane, and the storage stability of

sensi tivit.y 0 t he and it sLate after
hi gh- tenﬁ%fgiurglﬁégﬁﬁkgﬂtﬁéﬁﬁﬁ%ﬁ%a tk%ﬁgaéno%ﬁﬁgﬁg% an&nsﬁiqgﬁie3|on

property:p tween the filmand the substrate after heating treatnent in the
air were evg}uated as described previously. [0140] Exanple 12 A

var ni sh tained in the sanme manner as in Exanple 1 except that
3-g|ycid\3§§3p(3 pyl tri met hoxysi |l ane was repl aced

Method for measurement of thickness

The film thickness was measured at a refraction index of
1.629 for the film after prebaking and after development and
at a refraction index of 1.773 for the cured film using LAMBDA
ACE STM-602_manufactured by Dainippon Screen Mfg. Co., Ltd.
rogez]

Exposure

Areticle cut with a pattern was set in an exposure machine
(i ray Stepper DSW~-85701 manufactured by GCA Corporation), and
the photosensitive resin film was exposed by the i ray at a
strength of 365 nm with the exposure time being varied.
[0093§

Development

A 2.38 wt% aqueous tetramethylammonium hydroxide
solution was sprayed to the exposed film at 50 rotations for
10 seconds using a Mark-7 development apparatus manufactured

by Tokyo Electren Limited. Thereafter, the film was left

48



by vinyltrinethoxysilane, and the storage stability of sensitivity, the
adhesi on property between the filmand the substrate after high-tenperature
heating treatnent at 350C or higher, and the adhesion property between the
filmand the substrate after heating treatnment in the air were eval uated as
descri bed previously. (0141] Exanple 13 A varni sh was obtained in
the same manner as in Exanple 1 except that the anmount of
p-styryltrinmethoxysil ane was chang7ed to 0.3 g, and the storage stability of
sensi ti VithR AR ablHesiesR threperty bEEHRREASY he1RF Pih'ahd! tRé csubsthlat e after
hi gh-tenperature heating treatnment at 350C or higher, and the adhesion
proper t y dsdtateemsyherf [daigd wifkd siisddrgt é taft &l thedttiatd vsedotent! in the
air were eval uated as described previously. [0192] Exanple 14 A

var ni sh wesaistsai ned in the sanme manner as in Exanple 1 except that the
anount of 3-glycidoxypropyltrinmethoxysilane was changed to 0.05 g, and the
storage sit@EBI4lity of sensitiv the adhesion property between the film and
the substrate after high-tenperature heating treatnment at 350C or higher,
and the adhesi amlprdperiby: bet ween ittheiftiyl m and t he substrate after heating
treatnment in the air were evaluated as described previously. [0143]
Exanpl e 15 After exposure and development, an exposure time Fop 1

allowing a 50 pum line and space pattern (1L/15) to be formed
with a width ratic of 1:1 (hereinafter referred to as optimum
exposure time) was determined. Next, the varnish was left

%)

standing in a yellow room (23°C, 45% RH) for an hour, and
evaluations were made in bthe same manner as described above to
determine an optimum exposure time Eop 2. A value of Eop 2 -
Fop 1 was then calculated, where the absolute of the value being
20 mJ/cm’ or less corresponded to a good result and the absolute
of the value being greater than 20 mJ/cm’ corresponded a poor
result., It is more preferably 10 mJ/cm® or less.

[0095]

(2} Evaluation of adhesion property between film and
substrate after high-temperature heating treatment at 350°C or
higher

The varnish was applied using a spinner so that the film
thickness after prebaking was 10 um, and then prebaked at 120°C
for 3 minutes using a hot plate {coating-developing apparatus
D-SPIN manufactured by Tokyo Electron Limited; to thereby

obtain a photosensitive resin film. The prepared
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A varni sh was obtained in the sane manner as in Exanple 1 except that the
anount ~of 3-gl yci doxypropyltrinothoxysilane was changed to 0.01 g, and the
storage stability of sensitivity, the adhesion property between the film
and the substrate after high-tenperature heating treatnent at 350C or

hi gher, and the adhesion property between the filmand the substrate after
heating treatnment in the air were evaluated as described previously. [0144]
Exanpl e 16 A varni sh was obtained in the sane manner as in Exanple 1
except t rdto ths@rg igfi veNF KALACT hyxw 27 Qre@drédectt ashnadepanit Aspureddsy Sanwa
Chem cal Co., Ltd.) and 1.0 g of HMOM TPHAP (product name, manufactured by
Honshu Chemecal (xdustr yoGasnthbdiprweteradded, land)t he 3tot@gestidbility
of sensitivity, the adhesion property between the filmand the substrate
after hi gh-temeraturedheatd ngitceabreat abu350Ccar theghempeandutbe
adhesi on property between the filmand the substrate after heating

treat nentelidv dthel alg were evakvahedrassdegcribed prewi ousl-y1cp0145] Exanpl e
17 A varni sh was obtained in the sane manner as in Exanple 1
except t hatndhe amunty afopolryeeincAs bt @b ned ,i nt8ynthesi=pabxaaple-<d was
changed to 4 g and 6 g of novolac resin A were added, and the storage

stabi | i t y=;0fy s@nsidd Witiy,) .t he adhesi on property between the filmand the
substrate after high-tenperature heating treatnent at 350C or higher, and
the adhesigmgroperty between the filmand the substrate after heating
treatnment in the air were evaluated as described previously. [0146] Exanple

18 The cured film was notched in the form of a 10 1ine/10

row grid at 2 mm intervals and subjected to a peél test with
"cellotape (registered trademark)". Thereafter, a 100-hour
pressure cooker test {(PCT) treatment was carried out, and a peel
test with "cellotape (registered trademark)" was conducted in
the same manner as described above to evaluate adhesions before
and after PCT. In the peel test, the number of peelings being
less than 10 corresponded to a good result and the number of
peelings being 10 or greater corresponded to a poor result. The
PCT treatment was carried ocut under saturated conditions at
121°C and 2 atm.
[0097]

(3) Evaluaticn of adhesion property between film and
substrate after heating treatment in the air

A photosensitiﬁe regin film was prepared in the same
manner as described in (2). 7The prepared photosensitive resin
film was heat-treated under a nitrcgen gas stream {oxygen

concentration 20 ppm or lesg) at 170°C for 30 minutes and then
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A varni sh was obtained in the sane manner as in Exanple 1 except that the
anount of polyner A obtained in Synthesis Exanple 9 was changed to 4 g and
6 g of novolac resin B were added, and the storage stability of
sensitivity, the adhesion property between the filmand the substrate after
hi gh-tenperature heating treatnment at 350C or higher, and the adhesion
property between the filmand the substrate after heating treatnent in the
air were eval uated as described previously. [0147] Exanple 19 A

var ni sh wes 3abtai hed 4 Holve sand haanesn@sr a thuEx anplheatle@xeept 0thain t he
anount of polyner A obtained in Synthesis Exanple 9 was changed to 4 g and
6 g of nauwolacr esingAlndr O Owprofl NHNZKAIDACanMX22 70 repr baust yadiies rme
manuf act ured by Sanwa Chemical Co., Ltd.) and 1.0 g of HMOM TPHAP ( product
nanme, mamufsacinurced by tdanshu Chemreala laudust riyi 1Go. (clsted )£ Mewie. added, and
the storage stability of sensitivity, the adhesion property between the
filmand tgwessubstrate after high-tenperature heating treatnent at 350C or
hi gher, and the adhesi on property between the filmand the substrate after

heating treat menf, i-n herair, were, oyal ual ed.@s; dasarifed prevpeusty. [0148]
Exampl e 20 A varnish was obtained in the same manner as in Exanple 1

except thatnt Re-Relyimlg & bt ained i n,Syphesiss xanpheclaqwasagddead in
pl ace of the polynmer A obtained in Synthesis Exanple 9, and the storage

stabi | ity of %ﬁnﬁhé I virdyY mah e radhesi-on ipepent yo pet wegn dhe i | mand the
substrate after high-tenperature heating treatnent at 350C or higher, and

the adnesi.onmguanerty betyeen e Jid m 80d, the. subsl Eabe.alter hastd ng

treatment in the air were eval uated as descri bed previously.

same manner as described in (2) to evaluate adhesions before
and after PCT. 1In the peel test, the number of peelings being
less than 10 corresponded to a good result and the number of
peelings being 10 or greater corresponded to a poor result. The
PCT treatment was carried out under saturated conditions at
121°C and 2 atm.

[0099]

Synthesis FExample 1: Synthesis of hydroxyl
group-containing acid anhydride ({a)

18.3 g (0.05 mol) of
2,2-bis(3—amino-4-hydroxyphenyl)hexafluorcpropane (BAHF) and
34.2 ¢ (0.3 mol) of allylglycidylether were dissolved in 100
g of gamma butyrolactone (GBL) under a dry nitrogen stream, and
the solution was cooled to -15°C. Thereto were added dropwise
22.1 g (0.11 mol) of trimellitic anhydride chloride dissclved
in 50 g of GBL such that the temperature of the reaction solution

did not exceed 0°C. After completion of the dropwise addition,

51



Exampl e 21 A varni sh was obtained in the same manner as in Exanple
except that the polyner H obtained in Synthesis Exanple 16 was added in

pl ace of the polymnmer A obtained in Synthesis Exanple 9, and the storage
stability of sensitivity, the adhesion property between the fil.rn and the
substrate after high-tenperature heating treatnent at 350C or higher, and

t he adhesion property between the filmand the substrate after heating
treatment in the air were evaluated as described previously. [0150] Exanple
22 LHA afsnilshivasichtaiened si nehe csane maoneésras houkExanplieid except
that the polyner | obtained in Synthesis Exanple 17 was added in place of

t he pol yner +Aiebt aisredchnebynthesi sy Exanpt €79, eaneh tdieo staordgeastohi | ity of
sensitivity, the adhesion property between the filmand the substrate after
hi gh- t enperat ur e, heating<heeattment: ;at, 350G e Rilgherouantd rthe radhesi on
property between the filmand the substrate after heating treatnent in the
air wereevalyated @s desaldsbed opr evi eusd Yo 1IQWEHy Bxamie 23 A
varni sh was obtained in the sane manner as in Exanple 1 except that 4 g of
pol ymer Gabfsined in Synthesis Exanple 15 and 6 g of novolac resin A were
added in place of the polynmer A obtained in Synthesis Exanple 9, and the

st or age i i tivmity, the adhesion property between the film
and the SE%%?F§%§’3$%€ﬂ Salgiﬁiiﬁtenperature heating treatnent at 350C or

hi gher, and the adhesi on proaert iilmand the substrate after
heating treatnment in the aig e ‘%Q§cribed Qfeviously.

] al Uualet-g
: 1T
OWH FsC CFs H)mo
O

0

y between the

Hydroxyl group~containing acid anhydride (a)
[0101]

Synthesis Example 2: Synthesis of hydroxyl
group-containing diamine compound (b}

18.3 g (0.05 mol) of BAHF were dissolved in 100 mL of
acetone and 17.4 g (0.3 mol) of propylene oxide, and the solution
was cooled to ~15°C. Thereto Qas added dropwise a sclution
prepared by dissolving 20.4 g (0.11 mol) of 3-nitrobenzoyl
chloride in 100 mL of acetone. After completionof the dropwise
addition, the resultant mixture was reacted at -15°C for 4 hours,
and then returned to room temperature. A precipitated white
solid was filtered off, and dried in wvacuum at 50°C.

[reloz]
30 g of the sclid were placed in a 300 mL stainless

autoclave, and dispersed in 250 ml of methyl cellosolve, and

52



[ 0152] Conparative Exanple 1 A varni sh was obtained in the sane
manner as in Exanple 1 except that 3-glycidoxypropyltrinmethoxysilane was
omtted, and the storage stability of sensitivity, the adhesion property
between the filmand the substrate after high-tenperature heating treatnent
at 350C or higher, and the adhesion property between the filmand the
substrate after heating treatnent in the air were eval uated as descri bed
previously. [0153] Conparative Exanple 2 A varni sh was obtained in

t he same 2mgnpeér 5asphhl EXampleatbexceptetdhdtiep- styrytdri matchogesi varse was
omtted, and the storage stability of sensitivity, the adhesion property
bet ween tihe rfidhimeand Hehe isubs tbrate haflti e nhitgh-zenperature featitngnt r eat ment
at 350C or higher, and the adhesion property between the filmand the

subst r at @ caftrebrheat-ag dagatmenird N e cai 4bwer e revaldlat ed rascdaser i bed
previously. [0154] Conparative Exanple 3 A varni sh was obtained in

the sanme panpehcasded Exanpl 8ad exceptméhatnPr stvs Wd1idmt hoxysidane was
repl aced by m acetyl am nophenyl tri nmet hoxysil ane, and the storage stability

of sensitjwhtyed.henadhesion,peopsst yrbetweensthe ki ! m apd:theysubstrate
after high-tenperature heating treatnent at 350C or higher, and the

adhesi on pLARELLY J0e1 Ween LA [hLmand, 4o, substrateod] tele heatlng..
treat nent | the alr were
was concentrated by a rotary evaporator, to obtain a hydroxyl
group-containing diamine compound (b) represented by the
following formula.

[6103]

[Chemical Formula 15]

HoN

Hydroxyl group~containing diamine (b)
[0104]

Synthesis Example 3: Synthesis of hydroxyl
group-containing diamine ()

15.4 ¢ (0.1 mol) of 2-amino-4-nitrophenol were dissolved
in 50 mL of acetone and 30 g (0.34 mol} of propylene oxide, and
the solution was cocled to -15°C. Thereto was added dropwise
a soluticon §repared by dissolving 11.2 g (0.055 mel} of
isophthalic acidchloride in 60 mL of acetone. After completion

of the dropwise addition, the resultant mixture was reacted at

-15°C for 4 hours. Thereafter, the resultant mixture was
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eval uated as described previously. [0155] Conparative Exanple 4 A
varni sh was obtained in the same manner as in Conparative Exanple 3 except
t hat 3-gl yci doxypropyl trimethoxysilane was repl aced by

N- phenyl am nopropyl tri met hoxysi |l ane, and the storage stability of
sensitivity, the adhesion property between the filmand the substrate after
hi gh-tenperature heating treatnent at 350C or higher, and the adhesion
property between the filmand the substrate after heating treatnment in the
ai r wer e rexalruatied casodasceinbedaprevi ously .gq:0456] e Conparigtitee Exarpl e 5

A varni sh was obtained in the sane manner as in Conparative Exanple 3
except t hatl 1Z3ggleycisdoxaeppr-opylitani.met hoxysi | ane was repl aced by

vinyl tri nmet hoxysilane, and the storage stability of sensitivity, the
adhesi on priogarty between the filmand the substrate after high-tenperature
heating treatnent at 350C or higher, and the adhesion between the film and

the substrate Te%tgeeh@gemeeetmeetaeggonaeah@nazooweneo§W@¢yate s
descri bed previous 1571 Conparative Exanple A varni sh was

obt ai ned gsn %@@a@@ﬂﬁ,HEQB%B,@éréQMﬂﬁﬂPa%@&ﬁY%eE§@§9h§aétQ%£§$ﬁﬂ§m%% the
anount of po yner A obtained in Synthesis Exanple 9 was changed to 4 g and
6 g of n e agded,
sensiti v?%té Oq%ﬁlg%?dﬁgéfﬁﬁgpropert'yagg%%vie(gﬁuﬁle fi em"sﬁgzg %&é’o %)strate after
hi gh-te ratur Li rhi er, ad i 0

Rgrat t% %%1 ng ;LI g“%%ts 390G th e g < ng%% Oh i he

property bet wee e f|In1an t he substrate after eatin

ai r merekxﬁﬁkgég%g ?%n%%%cde?§gt8&e¥%QH§&X'temperature, and stirring

was further continued for 2 hours with the hydrogen gas ballcon
attached. After completion of the reaction, a palladium
compound was removed by filtration, and the solution was
concentrated to half the original amount by a rotary evaporator.
Thereto was added ethanol, and the resultant mixture was
recrystallized to obtain crystals of a hydroxyl
group-containing diamine (c) represented by the following
formula.

[0106)

[Chemical Formula 146]

H

H,N N 9 _ NH,
LY L0

Hydroxyl group-containing diamine (c)

[0107]
Synthesis Example 4: Synthesis of hydroxyl

group-contalning diamine (d)



[ 0158] Conparative Exanple 7

A varni sh was obtained in the sane

manner as in Conparative Exanple 4 except that the anount of polyner A
obtained in Synthesis Exanple 9 was changed to 4 g and 6 g of novolac resin

A 1.0 g of

"Nl KALAC' MX-270 (product nanme, manufactured by Sanwa Chemi ca

Co., Ltd.) and 1.0 g of HMOM TPHAP (product name, nanufactured by Honshu

Chem cal

sensitivity,

I ndustry Co., Ltd.) were added, and the storage stability of
t he adhesion property between the filmand the substrate after

hi gh-t enper at uré& .Heat iing tneataoeit-aati n3560€Enar: rhipglzero,l ande tdhies sadhesi on
property between the filmand the substrate after heating treatnent
ai r were valogatedoasa desené betd 1pr.evicousl §. mp0158F prepylerd koxyret hyl
gr oup- cont ai ni ng conpounds and ot her conpounds used in Exanpl es and

Conpar at i ve; Examl-8s+31-8, showeRelowe [ 0166} [ Chemcal For mian22l1y
H3cOH2C- N N- CH2OnH3 H300H2noN N- OH2OnH3 NI KALAC MX- 270

added dropwise a solution prepared by dissolving 20.4 g (0.11
mol) of 4-nitrobenzoyl chloride in 100 ml of acetone.. After
completion of the dropwise addition, the resultamt.mixtﬁre was
reacted at -15°C for 4 hours. Thereafter, the resultant mixture
was returned to room temperature, and a generated precipitate
was collected by filtration. Thereafter, crystals of a
hydroxyl group-containing diamine {d) represented by the
following formula were obtained in the same manner as in
Synthesis Example 2.

[0108]

|Chemical Formula 17]

Hydroxyl group-containing diamine (d)

[01G9]

Synthesis Example 5: Synthesis of quincnediazide
compound (e}

16.10 g (0.05 mol) of TekP-4HBPA (product name,
manufactured by Honshu Chemical Industry Co., Ltd.) and 26.86

g (0.1 mol) of 5-naphthoguinonediazidesulfonylic acld chloride

in the



HMOW PHAP RCH3WOWe) OEO3 p-styryl ane triethoxysilane p-styryl
tri met hoxysil ane a-nethyl styryl di methyl nmet hoxys

were dissolved in 450 g of 1,4-dioxane under a dry nitrogen
stream, and the soluticn was breought to room temperature.
Thereto were added dropwise 10.12 g of triethylamine mixed with
50 g of 1, 4-dioxane such that the temperature within the system
was not 35°C or higher. After the dropwise addition, the
resultant mixture was stirred at 30°C for 2 hours. The
triethylamine salt was filtered, anda filtrate was charged into
water., Thereafter, a generated precipitate was collected by
filtration. The precipitate was dried in a vacuum dryer to
obtain a guinonediazide compound {e) represented by the
following formula. |

[0110]

[Chemical Formula 18]

8
N2
a= O‘ H
e
1 : 1

Quinonediazide compound {(e)
[0111]

Synthesis Example 6: Synthesis of guinonediazide
compound (f)

15.31 g (0.05 mol) of TrisP-HAP (product name,’
manufactured by Honshu Chemical Industry Co., Ltd.) and 40.28

g (0.15 mol) of S-naphthoquinonediazidesulfonylic acid
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[01 61 The conpositions of Exanples 1 to 23 and Conparative Exanpl es
1to 7 are shown in Tables 1 to 4 and the evaluation results are.shown in
Tabl e 5.

chloride were dissclved in 450 g of 1,4-dioxane under a dry
nitrogen stream, and the sclution was brought to room
temperature. Here, using 15.18 g of triethylamine mixed with
50 g of 1,4~dioxane, a quincnediazide compound (f} represented
by the fellowing formula was dbtained in the same manner as in
Synthesis Example 5.

(01121

[Chemical Formula 19]

CHg 0
asses .
O a= OO

oQ |

Quinonediazide compound (f)
[0113]

Synthesis Example 7: Synthesis of guinonediazide
compound (g)

21.22 g (0.05 mol) of TrisP-PA (product name,
manufactured by Honshu Chemical Industry Co., Ltd.), 26.806 g
(0.10 mol) of 5-naphthoguinonediazidesulfonylic acid chloride
and 13.43 g (0.05 mol) of 4-naphthoquinonediazidesulfonylic
acid chloride were dissolved in 450 g of 1,4-dioxane under a
dry nitrogen stream, and the solution was brought to room
temperature. Here, using 12.65 g of triethylamine mixed with
50 g of 1,4-dioxane, a guinonediazide compound (g} represented

by the following formula was obtained in the same manner as in

57



conparative &sanple 1 conpaxotive Exanple 6 Conparative Exanple 5 gnmanple 4
CanPara true Islamc 1 Conparative Exanple 2 Conparative

Synthesis Example 5.
(0114}

[Chemical Formula 20]

CHay CHs o) o)
OEOTO= o S
o= (IS OO
506, S0,
oa ] J
Quinonediazide compound (g) 2 1

[0115]

Synthesis Example 8: Synthesis of quinonediazide
compound {h)

11.41 g {0.05 mol) of bisphenol A and 26.86 g (0.1 mol)
of 4-naphthoguinonediazidesulfonylic acid chloride were
dissolved in 450 g of 1,4-diloxane under a dry nitrogen streém,
and the solution was brought to room temperature. Here, using
10.12 g of triethylamine mixed with 50 g of 1,4-dioxane, a
quinonediazide compcund (h) represented by the following

formula was obtalned in the same manner as in Synthesis Example

5.
[0116]

[Chemical Formula 21]

N
3

Quinonediazide compound (h)

[OL17]



Exanmple 1 A 10 g A10 g A10g A10g 10 g

'Synthesis Example 9: Synthesis of polymer A

4.40 g (0.022 mol) of 4,4'-diaminophenylether (DAE) and
1.24 g (0.005 mol) of 1,3-bis(3~aminopropyl)tetramethyl
disiloxane {(5iDA} were dissolved in 50 g of
N-methyl-2-pyrrolidone (NMP) under a dry nitrogen stream.
Thereto were added 21.4 g (0.030 mol) of hydroxyl
group-containing acid anhydride {(a) cbtained in Synthesis
Example 1 together with 14 g of NMP, and the resultant mixture
was reacted at 20°C for an hour, and then reacted at 40°C for
2 hours. ‘Thereafter, 0.65 g (0.006 mol) of 4~amiﬁophenol were
added as a terminal sealing agent, and the resultant mixture
was further reacted at 40°C for an hour. Ther@after,easolution
prepared by diluting 7.14 g (0.06 mol) ofN,N—dimetﬁylformamide
dimethyl acetal with 5gof NMP was added dropwise for 10 minutes.
After the dropwise addition, the resultant mixture was stirred
at 40°C for 3 hours. After completion ¢f the reaction, the
solution was charged into 2 L of water and a polymer solid
precipitate was collectedby filtration. The polymer solidwas
dried in a vacuum drier at 50°C for 72 hours to obtain a pelymer
Aas apolyimide precursor. The weight averagemolecular weight
of the polymer obtained by GPC was measured to confirm that n
was in the range of 10 te 100.000.
(01187

Synthesis Example 10: Synthesis of polymer B

13.6 g (0.0225 mol) of hydroxyl group-containing diamine
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(a) Polynmer Quinonediazide <=.) 2.0 g Quinonediazide (e) 2.0 g 6 O Z (e)
ePTze7PeuouToo Qui nonedi azi de (e)

(b} obtained in Synthesis Example 2 were dissolved in 50 g of
NMP under a dry nitrogen stream. Thereto were added 17.5 g
(0.025 mol) of hydroxyl group-containing acid anhydride (a)
obtained in Synthesis Example 1 together with 30 g of pyridine,
and the resultant mixture was reacted at 40°C for 2 hours.
.Thereafter, 0.58 g (0.005 mol) of 4—aminophenylacetylene were
added as a terminal sealing agent, and the resultant mixture
was further reacted at 40°C for an hour. After completion of
the reaction, the sclution was charged into 2 1L of water and
a polymer solid precipitate was collected by filtration. The
polymer solid was dried in a vacuum drier at B0°C for 72 hours
to obtain a polymer B as a polyimide precursor. The weight
average molecular weight of the polymer obtained by GPC was
measured to confirm that n was in the range of 10 to 100.000.
[0119]
Synthesis Example 11: Synthesis of polymer C
15.13 g (0.040 mol) of hydroxyl group-containing diamine

compound {c¢) obtained in Synthesis Example 3 and 1.24 g (0.005
mol) of 5iDA were dissolved in 50 g of NMP under a dry nitrogen
stream. Thereto were added 15.51 g (0.05 mol) of
3,3",4,4"-diphenylethertetracarboxylic anhydridé (ODPA)
together with 21 g of NMP, and the resultant mixture was reacted
at 20°C for an hour, and then reacted at 50°C for 2 hocurs.
Thersafter, a solution prepared by diluting 14.7 g (0.1 mol)

of N,N-dimethylformamide diethyl acetal with 15 g of NMP was
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2.0 g 0 0"? (e) aPT2eT98000- FOO Qui nonedi azide (e) 2.0 g Qui noaedi azi de (e;
. 2.0 g (b) Quinonedi azi de Conpound!

added dropwise for 10 minutes. After the dropwise addition,
the resultant mixture was stirred at 40°C for 3 hours. After
completion of the reaction, the sclution was charged intc 2 §
of water and a polymer solid precipitate was collected by
filtration. The polymer solid was dried in a vacuum drier at
80°C for 72 hours to obtain a pelymer C as a polyimide precursor.
The weight average molecular weight of the pelymer cbtained by
GPC was measured to confirm that n was in the range of 10 to
1006.000.
(01201

Synthesis Example 12: Synthesis of polymer D

6.08 g (0.025 mol) of hydroxyl group-containing diamine
compound {(d) obtained in Synthesis Example 4, 4.51 g (0.0225
mol) of DAE and 0.62 g (0.0025 mol) of SiDA were dissolved in
70 g of NMP under a dry nitrcgen stream. Thereto were added
28.57 g (0.040 mol) of hydroxyl group-ceontaining acid anhydride
(a) obtained in Synthesis Example 1 and 4.41 g (0.010 mecl) of
3,3',4,4" -biphenyltetracaboxylic dianhydridé (BPDA) together
with 25 g of NMP at vroom temperature, and the resultant mixture
was stirred at room temperature for an hour, and then stirred
at 50°C for 2 hours. After completion of the reaction, the
soluticn was charged into 2 L of water and a polymer solid
precipitate was collected by filtraticon. The polymer sclidwas
dried in a vacuum drier at 80°C for 72 hours to obtain a polymer

Das apolyimide precursor. Theweight averagemolecular weight
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of the pelymer obtained by GPC was measured to confirm that n
was in the range of 10 te 100.000.
[0121]

Synthesis Example 13: Synthesis of polymer E

19.70 g (0.040 mol) of dicarboxylic acid derivative
obtained by reacting 1 mole of diphenylether-4,4'-dicarboxylic
acid dichloride (DEDC) with 2 moles of I-hydroxybenzotriazole
and 18.31 g (0.050 mol) of RAHE were dissolved in 200 g of NMP
under a dry nitrogen stream, and the sclution was stirred at
75°C for 12 hours. Next, 2.964g {0.020 mol) of maleic anhydride
dissolved in 30 g of NMP were added as a terminal sealing agent,
and the resultant mixture was further stirred at 75°C for 12
hours to complete the reaction. After completion of the
reaction, the solution was charged into 3 L of solution of
water/methanol = 3/1 and a polvmer sclid precipitate was
colleéted by filtration. The polymer solid was dried in a
vacuum drier at 80°C for 20 hours to cbhtain a polymer F as a
polybenzoxazole precursor. The welight average molecular
waight of the polymer obtained by GPC was measured to confirm
that n was in the range of 10 to 100.000.
[0122]

Synthesis Example 14: Synthesis of polymer F

24.82 g of 3,3',4,4'~-diphenylethertetracarboxylic
dianhydride, 11.86 g of s-butylalcohel, 0.40 g of triethylamine

and 110.03 g of NMP were placed in a 0.5 liter flask eguipped
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with a stirrer and a therﬁometer, and stirred and reacted at
60°C for 24 hours to obtain a
3,3",4,4"'-diphenylethertetracarboxylic acid di~s~butyl ester.
Then, the flask was cooled to 5°C, 18.08 g of thionyl chloride
were then added dropwise, and the resultant mixture was reacted
for an hour to obtain a sclution of
3,3',4,4"-diphenylethertetracarboxyliic acid di-s-butyl ester
dicnleride,

[0123]

Then, 47.97 g of NMP were placed in a 0.3 liter flask
equipped with a stirrer, a thermometer and a Dimroth condenser,
4.33 g of 4,4'~diamincdiphenylether and 7.67 g of
3, 5~-diaminohenzoic acid were added, the resultant mixture was
dissolved with stirring, 24.05 g of pyridine were then added,
the solution of 3,3‘,4,4'ndiphenylethertetracarboxyiic acid
di-s-butyl ester dichloride was added dropwise for an hour with
the temperature kept at 0 to 5°C, and stirring was then continued
for an hour; The solution was charged into 4 liters of water,
a precipitate was collected, washed, and then dried under a
reduced pressure to obtain a polymer F as a pelyimide precursor.
The weilght average molecular welght of the polymer obtained by
GPC was measured to confirm that n was in the range of 10 to
1066.000.

[0124]

Synthesis Example 15: Synthesis of polymer G
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29.3 g (0.08 mol) of
bis{(3-amino-4-hydroxyphenyl}hexafiuoropropane (manufactured
by Central Glass Co., Ltd., BAHFE), 1.24 g {(0.005 mecl) of
1,3—bis{3maminopropyl)tetramethylrdisiloxane and 3.27 g {(G.03
mol} of 2-aminophenol {(manufactured by Tokyo Chemical Industry
Co., Ltd.) as a terminal sealing agent were dissclived in 150
g of N-methyl~-2-pyrrolidone (NMP) under a dry nitrogen stream.
Thereto were added 31.0 g (0.1 mol) of
bis (3, d-dicarpoxyphenyl)ether dianhydride (manufactured by
MANAC Incorporated, ODPA) together with 50 g of NMP, and the
resultant mixture was stirred at 20°C for an hour, and then
stirred at 50°C for 4 hours. Thereafter, 15 g of xylene weare
added, and the resultant mixture was stirred at 150° for 5 hours
while azeotropically boiling water with xylene. After
completion of stirring, the solution was charged into 3 L of
water and a white precipitate was cellected. The precipitate
was collected by filtration, washed with water three times, and
then dried in a vacuum drier at 80°C for 20 hours to obtain a
polymer G. The obtained polymer powder was measured with an
infrared absorption spectrum, and absorption peaks of an imide
structure originating in the polyimide were detected at around
1,780 cm™t and around 1,377 cm™t. The imidization rate of the
polymer powder thus obtained was 100%.

[0125] |

Synthesis kExample 16: Synthesis of polymer H
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49.57 o {(0.082 mol) of hydroxyl group-containing acid
anhydride (a) obtained in Synthesis Example 1 and 5.7 g (0.035
mol) of 3-hydroxyphthalic anhydride (manufactured by Tokyo
Chemical Industry Co., Ltd.) as a terminal sealing agent were
dissolved in 150 gcﬁfNwmethylwz—pyrrolidoné (NMP) under a dry
nitrogen stream. Thereto were added 31.02Z g (0.1 mol) of
bis (3, 4-dicarboxyphenyl}ether dianhydride together with 30 g
of NMP, and the resultant mixture was stirred at 20°C for an
hour, and then stirred at 50°C for 4 hours. Thereafter, the
mixture was stirred at 180°C for 5 hours. After completion of
stirring, the solution was charged into 3 L of water and a white
precipitate was collected. The precipitate was collected by
filtration, washed with water three times, and then dried in
a vacuum drier at 80°C for 20 hours to obtain a polymer H. The
obtained polymer powder was measured with an infrared
absorption spectrum, and absorption peaks of an imide structure

originating in the polyimide were detected at arcund 1,780 cra”?

and around 1,377 cm™*.

The imidization rate of the polymer
powder thus obtained was 100%.
[0126]

Synthesis Example 17: Synthesis of polymer T

40.5 g (0.0687 mol) of hydroxyl group-containing diamine
compound (b) obtained in Synthesis Example 2 and 1.24 g {0.00D

mol) of 1,3-bis(3-amincpropyl)tetramethyl disiloxane were

dissolved in 130 g of NMP under a dry nitrogen stream. Thereto
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were added 29.42 g (0.1 mol) of
3,3",4,4"-biphenyltetracaboxylic dianhydride together with 20
g of NMP, and the resultant mixture was stirred at 20°C for an
hour, and then stirred at 50°C for 2 hours. Thereto were added
6.89 g (0.055 mol) of 4-amincthiophenol {manufactured by Tokyo
Chemical Industry Co., Ltd.), and the resultant mizture wasg
stirred at 50°C for 2 hours, and then stirred at 1890°C for b
hours. After completion of stirring, the sclution was charged
into 3 L of water and a white precipitate was collected. The
precipitate wés collected by filtration, washed with water
three times, and then dried in a vacuum drier at 80°C for 20
hours to obtain a polymer 1. The obtained polymer powder was
measured with an infrared abscrption spectrum, and abscorption
peaks of an imide structure originating in the polyimide were
detected at around 1,780 cm™t and arcund 1,377 cm™. The
imidization rate of the polymer powder thus obtained was 100%.
[(6127]

Synthesis Example 18: Synthesis of novclac resin A

70.2 g (0.65 mol) of m-cresol, 37.8 g {(0.35 mel) of
p-cresol, 75.5 g of 37 wit% aqueous formaldehyde solution
(formaldehyde 0.93 mol), 0.63 g (0.005 mol) of oxalic dihydrate
and 264 g of methyliscbhutylketone were placed under a dry
nitrogen stream, then immersed in an olil bath, and subjected
to a polycondensation reaction for 4 hours while refluxing the

reaction solution. Thereafter, the temperature of the oil bath
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was elevated over 3 hours, the pressure within the flask was
then reduced to 4-7 kPa, volatile components were removed, and
the dissolved resin was cooled to room temperature to cbtain
a polymer solid as a novolac resin A. From GPC, the weight
average molecular weight was 3,500,
[0128}

Synthesis Example 19: Synthesis of novolac resin B

A polymer solid as a noveolac resin B was obtéined in the
same manner as in Synthesis Example 15 except that 108 g (1.00
mol) of m—crescel were used inplaceof 70.2 (0.65 n0l) of m~crescl
and 37.8 g {(0.35mol) of p~cresol. From GPC, the weight average
molecular welght was 4,000.
[0129]

Example 1

The solid of polymer A obtained in Synthesis Example 9,
which was weighed to 10 g, 2.0 g of quinonediaride compound (e)
obtained in Synthesis Example 5, 0.015 g of
p-styryltrimetheoxysilane and 0.3 g of
3-glycidoxypropyltrimethoxysilane were dissolved in 30 g of GBL
to obtain a varnish as a photosensitive polyimide precurscr
composition. The obtained varnish was used to evaluate the
storage stability of sensitivity, the adhesion property between
the film and the substrate after high-temperature heating

treatment at 350°C or higher, and the adhesion property between

the film and the substrate after heating treatment in the air
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as described previously.
[0130]

Example Z

The solid of polymer B obtained in Synthesis Example 10,
which was weighed to 10 g, 2.0 g of gquinonediazide compound (f)}
obtained in Synthesis Example 6, 0.015 g of
p-styryltrimethoxysilane and 0.3 g of
3-glycidoxypropyltrimethoxysilane were dissolved in 20 g of GBL
and 10 g of EL to obtaln a varnish as a photesensitive polyimide
precursor composition. The obtained varnish was used to
evaluate the storage stability of sensitivity, the adhesion
property between the film and the substrate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after
heating treatment in the alr as described previocusly.
[0131]

Example 3

The solid of polymer C obtained in Synthesis Example 11,
which was weighed to 10 g, 2.0 g of quinonediazide compound (g}
obtained in Synthesis Example 7, 0.015 g of
p-styryltrimethoxysilane and 0.3 g of
3-glycidoxypropyltrimethoxysilane were dissolved in 30 g of NMP
to obtain a”varnish as a photosensitive polyimide precursor
compeosition. The obtained varnish was used to evaluate the

storage stability of sensitivity, the adhesion property between

68



treatnent Before PCl: treatment After PCT treatnent 250 260 10 0/ 100 0/ 100
0/ 100 0/ 100 250

the film and the substrate after high-temperature heating
treatment at 350°C or higher, and the adhesion property between
the film and the substrate after heating treatment in the air
as described previously.
[0132]

Example 4

The solid of polymer D cbtained in Synthesis Example 12,
which was weighed to 10 g, 2.0 g of guinonediazide gompound {h)
obtained in Synthesis Examplie 8, 0.015 g of
p-styryltrimethoxysilane and 0.3 g of
3—glycidoxypropyltximethoxysiléneweredissolvedinJM)gofGBL
to obtain a varnish as a phetosensitive polyimide precursor
composition. The obtained varnish was used td evaluate Lhe
storage stabilityof sensitivity, the adhesion property between
the film and the substrate affer high-temperature heating
treatment at 350°C or higher, and the adhesion property between
the film and the substrate after heating treatment in the air
as described previously.
[0133]

Example 5

The solid of polymer E obtalned in Synthesis Example 13,
which was weighed to 10 g, 2.0 g of guinonediazide compound (e)
obtained in Synthesis Example 5, 0.015 g of
p-styryltrimethoxysilane and 0.3 g of

3-glycidoxypropyltrimethoxysilane were dissolved in 30 gof GBL
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to obtain a varnish as a photosensitive polyimide precursor
composition. The cobtained varnish was used to evaluate the
storage stability of sensitivity, the adhesion property between
the film and the substrate after high-temperature heating
treatment at 350°C or higher, and the adhesion property between
the film and the substrate after heating treatment in the air
as described previcusly.
[0134]

Example 6

The solid.of polymer F obtained in Synthesis Example 14,
which was weighed to 10 g, 2.0 g of quinonediazide compound (e}
obtained in Synthesis Example 5, 0.015 g of
p-styryltrimethoxysilane and 0.3 g of
3-glycidoxypropyltrimethoxysilane were dissolved in 30 g of GBL
to obtain a varnish as a photosensitive pelyimide precursor
composition. The obtained varnish was used to evaluate the
storage stability of sensitivity, the adhesionproperty between
the film and the substrate aﬁter high~temperature heating
treatment at 350°C or higher, and the adhesion property between
the film and the substrate after heating treatment in the air
as described previously.
[0135]

Example 7

A varnish was obtained in the same manner as in Example

1 except that p-styryltrimethoxysilane was replaced by
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p-styryltriethoxysilane, and the storage stability of
sensitivity, the adhesion property between the film and the
substrate after high-temperature heating treatment at 350°C or
higher, and the adhesion property between the film and the
substrate after heating treatment in the alr were evaluated as
described previocusly.
(0136}

Example 8

A varnish was obtained in the same manner as in Example
1 except that p-styryltrimethoxysilane was replaced by
o-methylstyryldimethylmethoxysilane, and the storage
stability of sensitivity, the adhesion property between the
filmandthesubstratéafterhigh—temperatureheatingtreatment
at 350°C or higher, and the adhesion property between the film
and the substrate after heating treatment in the air were
evaluated as described previously.
(0137]

Fxample 9

A varnish was obtained in the same manner as in Example
1 except that 3-glycidoxypropyltrimethoxysilane was replaced
by 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, and the
storage stability of sensitivity, the adhesion property between
the film and the substrate after high-temperature heating
treatment at 350° or higher, and the adhesion property beiween

the film and the substrate after heating treatment in the air
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were evaluated as described previously.
[0138]

Example 10

A varnish was obtained in the same manner as in Example
1 except.that 3-glycidexypropyltrimethoxysilane was replaced
by 3-ethyl-[{triethoxysilylpropoxy)methylloxetane, and the
storage stability of sensitivity, the adhesicon property between
the film and the substrate after high-temperature heating
treatment at 350°C or higher, and the adhesion property between
the [ilm and the substrate after heating treatment in the air
were evaluated as described previously.
[0139]

Example 11

A varnish was obtained in the same manner as in Example
1 except that 3~glycidoxypropyltrimethoxysilane was replaced
by N-phenylaminopropyltrimethoxysilane, and the storage
stability of sensitivity, the adhesion property between the
filmand the substrate after high-temperature heating treatment
at 350°C or higher, and the adhesion property between the film
and the substrate after heating treatment in the air were
evaluated as described previously.
[G140]

Example 12

A varnish was obtained in the same manner as in Example

1 except that 3-glycidoxyprepyltrimethoxysilane was replaced
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by vinyltrimethoxysilane, and the storage stability of
sensitivity, the adhesion property between the film and the
substrate after high-temperature heating treatment at 350°C or
higher, and the adhesion property between the film and the
substrate after heating treatment in the air were evaluated as
deécribed previously.
[0141]

Example 13

A varnish was obtained in the same manner as in Example
1 except that the amount of p-styryltrimethoxysilane was
changed to 0.3 g, and the storage stability of sensitivity, the
adhesion property between the film and the substrate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after
heating treatment in the air were evaluated as described
previously.
[014Z2]

Example 14

A varnish was obtained in the same manner as in Example
1 except that the amount of 3-glycidoxypropyltrimethexysilane
wag changed £o 0.05 g, andtjmastorageStabilitycxfsensitivity,
the adhesion property between thé film and the substrate after
high-~temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after

heating treatment in the air were evaluated as described
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previously.
F0143]

Example 15

A varnish was obtained in the same manner aé in Example
1 except that the amount of 3-glycidoxypropyltrimethoxysilane
was changed to 0.01 g, and the storage stakility of sensitivity,
the adhesion property between the film and the substrate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after
heating treatment in the air were evaluated as described
previously.
[0144]

Example 16

A varnish was obtained in the same manner as in Example
1 except that 1.0 g of "NIKALAC" MX-270 (product name,
manufactured by Sanwa Chemical Co., Ltd.) and 1.0 g of
HMOM-TPHAP (product name, manufactured by Yonshu Chemical
Industry Co., Ltd.) wér@ added, and the storage stability of
sensitivity, the adhesion property between the film and the
substrate after high-temperature heating treatment at 350°C or
higher, and the adhesion property between the film and the
substrate after heating treatment in the air were evaluated as
described previcusly.
[0145]

Example 17

74



0/100 7/100 0/ 100 7/100 250 260 10 0O/100 7/100 O/100 7/100 230 265

A varnish was obtained in the same manner as in BExample
1 except that the amount of polymer A obtained in Synthesis
Example 9 was changed to 4 g and ¢ g of novolac resin A were
added, and the storage stability of sensitivity, the adhesion
property between the film and the substrate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after
heating treatment in the alr were evaluated as described
previously.
[0146]

Examplie 18

A varnish was obtained in the same manner as in Example
1 except that the amount of polymer A obtained in Synthesis
Example 9 was éhanged to 4 g and 6 g of novolac resin B were
added, and the storage Stability'of sensitivity, the adhesion
property between the film and the substrate after
high~temperature heating treatment at 350°C or higher, and the
adhesion pr@pérty between the film and the substrate after
heating treatment in the air were evaluated as described
previocusly.
[0147]

Example 19

A varnish was obtained in the same manner as in Example
1 except that the amount of polymer A obtained in Synthesis

Example 9 was changed to 4 g and 6 ¢ of novolac resin A, 1.0
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g of "NIKALAC™ M¥-270 (product name, manufactured by Sanwa
Chemical Co., Ltd.) and 1.0 g of HMOM~TPHAP (product name,
manufactured by Honshu Chemical Industry Co., Ltd.) were added,
and the storage stability of sensitivity, the adhesion property
between the film and the substrate after high-temperature
heating treatment at 350°C or higher, and the adhesion property
between the film and the substrate after heating treatment in
the air were evaluated as described previously.
[0148]

Example 20

A varnish was obtained in the same manner as in Example
1 except that the polymer G obtained in Synthesis Example 15
was added inplace of the polymer A obtained in Synthesis Example
9, and the storage stability of sensitivity, the adhesion
property between the film and the sﬁbstrate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the film and the substrate after
heating treatment in the air were evaluated as described
previously.
[0149]

Example 21

A varnish was obtained in the same manner as in Example
i except that the polymer H obtained in Synthesis Example 16
was added in place of the pelymer A obtained in Synthesis Example

9, and the storage stability of sensitivity, the adhesion

76



260 10 0/100 10/100 0O/100 10/100 220 230 10 0/100 O[O0 O/100 0O/100

property between the film and the substirate after
high-temperature heating treatment at 350°C or higher, and the
adhesion property between the f£ilm and the substrate after
heating treatment in the air were evaluated as described

previously.

Example 22

A varnish was obtained in the same manner as in Example
1 except that the polymer T obtained in Synthesis Example 17
was added in place of the polymer A obtained in Synthesis Example
9, and the storage stability of sensitivity, the adhesion
property between the film and the substrate after
high~-temperature heating treatment at 350°C or higher, and the
adhesion préperty between the film and the substrate after
heating treatment in the alr were evaluatéd as described
previcusly.
[0151]

Example 23

A varnish was obtained in the same manner as in Example
1 except that 4 g of polymer G obtained in Synthesis Example
15 and 6 g of novolac resin A were added in place of the polymer
A obtained in Synthesis Example 9, and the storage stability
of sensitivity, the adhesion property between the film and the
substrate after high-temperature heating treatment at 350°C or

higher, and the adhesion property between the film and tLhe
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substrate after heating treatment in the air were evaluated as
descriped previously.
[0152]

Comparative Example 1

A varnish was obtained in the same manner as in Example
1 except that 3-glycidoxypropylirimethoxysilane was omitted,
and the storage stability of sensitivity, the adhesion property
between the film and the substrate after high-temperature
heating treatment at 350°C or higher, and the adhesion property
petween the film and the substrate after heating treatment in
the air were evaluated as described previéusly.
[0153]

Comparativé Example 2

A varnish was obtained in the same manner as in Example
1 except that p-styryltrimethoxysilane was omitted, and the
gstorage stability of sensitivity, the adhesion property between
the film and the substrate after high~temperature heating
treatment at 350°C or higher, and the adhesion property between
the film and the substrate after heating treatment in the air
were evaluated as described previously.
[0154] |

Comparative Example 3

A varnish was obtained in the same manner as in Example
1 except that p-styryltrimethoxysilane was replaced by

m-acetylaminophenyltrimethoxysilane, and the storage
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stability of sensitivity, the adhesion property between the
filmand the substrate after high-temperature heating treatment
at 350°C or higher, and the adhesion property between the film
and the substrate after heating treatment in the air wére
evaluated as described previously.
[0155]

Comparative Example 4

A varnish was obtained In the same manner as in
Comparative Example 3 except that
3-glycidoxypropyltrimethoxysilane was repliaced by
N-phenylaminopropyltrimethoxysilane, and the stcrage
stability of sensitivity, the adhesion property between the
filmand the substrate after high-temperature heating treatment
at 350°C or higher, and the adhesion property between the film
and the substrate after heating treatment in thé alir were
evaluated as described previously.
[0156]

Comparative Example 5

A varnish was obtained in the same manner as in
Comparative Example 3 except that
3~-glycidoxypropyltrimethoxysilane was replaced by
vinyltrimethoxysilane, and the storage stability of
sensitivity, the adhesiocon property between the film and the
substrate after high-temperature heating treatment at 350°C or

higher, and the adhesion between the film and the substrate
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after heating treatment in the alr were evaluated as described
previously.
[0157]

Comparative Example ©

A varnish was obtained in the same mannsr as in
Comparative Example 4 except that the amocunt of polymer A
obtained in Synthesis Example 9 was changed to 4 g and 6 g of
novolac resin A were added, and the storage stability of
sensitivity, the adhesicon property between the film and the
substrate after high~temperature heating treatment at 350°C or
higher, and the adhesion property between the film and the
substrate after heating treatment in the air were evaluated as
described previcusly.
[0158]

Compafative Example 7

A varnish was obtained in the same manner as in
Comparative Example 4 except that the amount of polymer A
obtalined in Synthesis Example 9 was changed to 4 g and 6 g of
novolac resin A, 1.0 g of "NIKALACY MX-270 (product name,
manufactured by Sanwa Chemical Co., Ltd.) and 1.0 g of
HMOM~TPHAP {product name, manufactured by Honshu Chemical
Industry Co., Ltd.} were added, and the storage stability of
sensitivity, the adhesion property between the film and the
substrate after high~temperature heating treatment at 350°C or

higher, and the adhesion property between the film and the
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substrate after heating treatment in the air were evaluated as

described previously.

[C159]

Alkoxymethyl group-containing compounds and other

compounds used in Examples and Comparative Examples are shown

below.

[0160]

[Chemical Formula 22]

HgCOHgCNN N""CHQOCHg
HaCOHC-N_N—GH,OCH;

X
O

NIKALAC MX-270

e

i{OMe);

p-styryl
trimethoxysilane

(HaCO}SICHOH,CHE T H,

3-glycidoxypropyl
trimethoxysilane

(Haco)gsiche,HN'—@

N~phenylaminopropyl
trimethoxysilane

HiCOH,C (.FH 3 foHOCH;

HO COH
HyCOHC CHOCH;
HaCOHZC™ 5, {CH;0CH,
HMOM-TPHAP
=
{CH,),(OMe) i{OEt),
a-methylstyryl p-styryl

dimethylmethoxysilana triethoxysilane

{HSCO}BSEC;:HdAO)D /25\0/\\/\3?(032*45)3

2-{3,4-epoxycyclo 3~ethyl~[ {triethoxysilyl
hexyl}Yethyl propoxy)methyl}oxetane
trimethoxysilane

OCH,

Si—0OCH
4f\SNOCHQ3 CH;CONH g 3
CHj

vinyltriethoxysilane m-acetylaminophenyli
trimethoxysilane

The compositions of Examples 1 to 23 and Comparative

Examples 1 to 7 are shown in Tables 1 to 4 and the evaluation
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results are shown in Table 5.
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30 0/100 0/100 0O/100 O/100 250 280 30 0O/ 100 40/ 100 0/100 40/ 100 250

tTable

1]

Silane coupling agent

(a (b}
P w 4 Quincnediazide ) Solvent he
olymer Compound (<) (d) hers
guincnediazide . . o . . B i
Y ~styryltrimet silar I—glyci ropylirimetheoxysilans
Example 1 A io p-styryltr .,.me hoxysilane glycidoryp OM%. r OXY a _ GEL 30 .
10 ¢ 5.0 o 0.0i5 g 2.3 g
B D:wsozmmwmﬁmm p-styryitrimeihoxysilane 3-glycidoxypropylirinethoxygilans GBL 20
Example 2 (£} £ S L 4 b - B -
10 g 50 0.015 g .3 g BL 10
. N C Oﬁsou,mawmmeam p-styryltrimethoxysilane 3~-glycidoxypropyltrimethoxysllane HME 3 _
Example 3 0 g ial N e 0.3 g - i 0
2.0 g . i :
E le 4 b Omwsoum\wﬁmwwam prstyryltrimethoxysilans 3-glycidoxypropylirimethoxysilane _ GRI, 30 .
{ ) 3
ARLE 2 9g ¢ 20 0,015 g 6.3 a
Quinenediazide N e P e SV b et b ] .
Exanple S E (o) mowmr/.\ﬂ.(ﬁﬁﬂﬁmcﬁsoku\mnwn e Seglyoid Nvﬁnommwrvfsm(:bmmmu:wm:m _ GEL 30 .
= 10 g 2.0 g 0.015 g 0.3 ¢
- F OCPSODmQ,HmNPQm p-styrylirimethorysilans J~glvoidonypropylirimethaxysilans - 5 .
Example & = - < B A - GBL 30
10 g 2.0 4 0.015% ¢ 0.3 g
Quinonedizzide R R B . . =
A ~styryltriethoxysila I-glycidoxvpropylirimethonysilane "
Example 7] ., g te) PrSTYEY wxmwx n\Q.w ane grycidoryp ,n,wu N SEEE - GBL 30 -
- 2.0 g e o -3 8
a Quinonediazide c-methylstyryldimethyl
Example 8 15 e} methoxysilane - GBL 30 -
g 2.0 g 0.015 ¢
tnonediazid
A fuinone & p-styryltrimethozysilane J, -
Example 9 =) o - GEBEL 30
g 10 g 20 a 0.01%3 g
:inonediazid . axvsilylpropoxy
Erxample B Drpgo_._‘mn.,ua; ® p-styryltrimethorysii o yLpropoxy) _ GRT, 30 =
10 10 te} 0.015 o oxetane
- g 2.0 g “UeRE 0.3 g
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[Table 2]

(b Silane coupiing agent
ta) guinonediazide Solvent Others
Polymer Compound {c} () Others
Example Y p-atyryltrimethoxysiiane Nephenylaminopropyltrimethoxysilane - GEL 30 _
11 10 g G.01l5 ¢ 0.3 g
Example A prstyryltrimethoxysilane - GBL 20 -
12 10 g
Exzample A wa@wwow.aoxvﬁwow@w#nwammwox%wh.wm.:m _ GBL 20 _
13 0 g b.dog
Example n w1ﬂ,,.,wmwaaxmvﬂamu&mﬂwwﬁmmwﬂxvxmwHmﬁ.m _ GBL 30 -
14 10 g 0.0% g
Exanple A 3-glycidoxypropylirimethoxysiliane B GET 30 B
15 0 g 6.01 g
i 3 oelveidoxypronylt rimeth ‘lane NIKRLAL
Example A 3-glilycl om.vﬁ..o.tvwr-»am( axysilane - GBL 30 Bxe276 1.0 g
16 10 g 0.3 ¢ HMOM-TEHAR 1.0g
mxample A (2 3~glyeoidoyvpropyvltrimethoxysilane B GBL 20 Hovolac resin
17 4.q N,ok D.01% g 6.3 g nEg
Example 2 3-glycidonypropyltrimethoxyslliane _ GBL 20 Novelac resin
38 4 g 0.3 5 Beg
Novolae resio & € g
Example S I-~giveidoxypropyltrimethoxysilane _ GBL 20 MIKELAS
19 4 g 0.3 g
Exanple o4 F-glyeidoxypropyltrimethoxysilane _ GBEL 30 _
240 £ g 0.3 g
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According to the present invention, there can: be obtained a positive-type
phot osensitive resin conposition having excellent storage stability,
particularly excellent photo sensitivity stability. In addition, by the
positive-type photosensitive resin conposition of the present invention,

there can be obtained a cured fil mhaving anr—exeel{-ent—adhesi qn property
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1. A positive-type photosensitive resin conposition which conprises (a) a

pol ymer havi ng,
foll owi ng genera

as a nmain conmponent,

formula (1) and/or a pol yner

a structure represented by the foll ow ng general
qui nonedi azi de conpound,

havi ng,

a structure represented by the
as a nmi n conponent,
formula (2),

(b) a

(c) a silane coupling agent having a structure

represented by the fol 3)5-—e)+—a—s+hane_coupl i ng
agent havi ng an epoxy gr@gp, D,72a g@thaeryloxyﬂgroup, an
acryl oxy group, an amnot gro b fQr agnercapto oup and
havi ng an al koxysi | yl i Chenmi|cal - Fc a 1]
(OH) p(r)g CO R1- CO NH:R2- NH t he gbovg;genera; formul a
(1), R and R2 each i bi--| @ |0ocl aval ent’ organic
group having two or nore car R4 gach imdependently
represent hydrogen or [@ Do bup_havijng<l §o 20 carbon
atoms. n represents a |nunber 10 tp ﬁpopéoo 1 and m each
i ndependent |y represemt’anw' ?@ﬁiﬁ;%n_gg;each
. - Q, o .
i ndependent |y representuangl er-e P #80° % 0.) [Chenical
Formul a 2] (fIn t@e nuga (2), iR5|represents a
tetra-to decaval ent orjganic ,seanm% bi*-—tlo oct aval ent
organi c group. R7 and [R8 repr hydr oxyll grioyp, a sulfonic
acid group or a thiol group, 31 S|ngEe grqup or a
conbi nation of different gro a nun@er in the range of 3 to
100, 000. rand s represent an 5.) | Chemicdl |Fornula 3]
R10 R9cR11 (3) 5 BT
(3
5
7 7 7 " w
= b=} = b=} o i )
gl 541 21 | % g
=] S [e=] g [a=d 5 [e=] B ] 'g D% Ea
w ‘:: @ ‘ﬁ;; @'5 = ‘C: ‘Q'E, \QE" = a
5 2 B S8 | A 3
@ th e @ o jaj @
=1 jul 3 i )
B g fid
g ?5 2 H %
E EEE [ BEE | = 5
@ @ e b L N
3] 7] a3 o [} 7] ay 7
£ E & & E I - 5
w w w L I w W 3
L=} f== fa) o L) [ o =
" @ Q o o o & il
4 % = =
2 3 g
%’g;‘\ : @ lw: t 1 1 3 b :3
= o ta
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(I'n the above general

hydr ogen or an al kyl
i ndependently represent an al kyl

al kenyl
phenyl

fornmul a

(3), ROt

group having 2 to 4 carbon atons,
group or an al koxyl
one of R12 to RI4 is an al koxyl

o Rl

a phen

yl group,

each independently represent
group having 1 to 3 carbon atonms. R12 to RH each
group having 1 to 6 carbon atons,

an

a substi tuted

group having 1 to 6 carbon atons,

and at | east

group having 1 to 6 carbon atons.)

2. The positive-type photosensitive resin conposition according to claiml1,
wherein (d) the silane coupling agent having an epoxy group,

an oxet anyl

group, a nethacryloxy group, an acryloxy group, an am no group, an am de
group or @& fsl qﬂto group and having an al koxysilyl group conprises a
si |l ane couﬁﬁlng agent having an epoxy group or an oxetanyl group and havi ng
an al koxysilyl group. 3areclherpas) m(veﬂigtgy pe..phot osensiLiye, resin
conposi t | on&ecording Féﬂbva¥n1T‘q1 ;afﬁﬁuw@iﬁ t he poshbkmemuype
phot osensi-ti-ve—-est-A—epAposi-tiron—conpri-ses—0:-00t-t-o—2—part-s—by—wei-ght of
(c) the sﬁsgnlwﬁlggnd‘g agent havi ng.-a.-steuct ur e r epr esent.ed.:by genera
formul a (3ywb@sedF®ni 00" pdr't’s by weight of (a) the polynmer having,) as a
mai n conponemt’, A"EtPuct Ur e r epresented y @weralwh@¥nuli (¢1> @md/|or
pol ymer having, las a mhin componéif’""a istriictlre réptédent ed” By Gener al
2) 250~ 250 4 THA f(i’ri@. t ype AASE oc nch(‘iUL{ a doci Oslnwr T ti
f or mul a ‘._, 2;0’_\ 5 ,,|_r e p' si rul{#f yipe 'U'/l'(;:‘t U:::ULGPE'OOL{\' -::- (J'/'lcb'v"f‘OSI t1on
accordi ng—t o a f 0171 i III{O t O ‘)G/m‘é retiet oL e POST iy ety Pe 7
phot osenstttve Eb];3H conpasition TogprIses; ;0T To 30 parts byweight of
(d) the sitTane coupking agent [havi;inig an epoxy gr pup,.,@an oOXet anyl group, a
met hacr yl oxycegr oupzscanj acryl oxy group, an ameono groupyps anlamdes group or a
mer capt o greap andz¢having an_al koXysilyl gfditp based/'6h 100 _parts By wei ght
of (a) the pélymer?having'’asia ndih c moofénit A stficture rBPfesdnt ed by
ener al or il ; (359 anHY ;J\:’LG nollvrne? PR avi o [,,/lfjﬁ , iy 2RO ompodne 100 dt ruct ure
g \::J%ISE‘I A ‘}‘:é‘ﬁu M:I.‘; \::‘19"".::.}1 y III:Q/IDIOIMVI IIH, pﬁ@ IMI Id/ \6Q P\IIIbIIJL/IOO J
r epr esentet Dy Jeneral—ormura~ ("), ) T ne RS L_ €= E]);f}db-; - )
photosen;nthe ESEH CPMpasT tTTom @ce0r al ng->ta any ol e al Lo~ 4, wherein
t he posi{TivesType phot pSensi tijVEe ¢/ési n conposi t1 on corpri $es 400 tq 4, 000
parts by|wekght | of 2¢0d) [t heo sI |lanessgoupl i ngeagent | having an epoxy group, an
oxetanyl |greup, (a fethacryboxy group, an atryl oxy grddp, an ant¥o group, an
am de gr mn‘??ﬁr a.nefcapto *Pw oup ant“havi ngan..al (nY\F@PI yl |groulibaged on
s I’\%I)(J +390f.1 ( \D t.h i g8 o r-nnnp"filg\on atent O/Jirgag\n o U'/ 09 oA
100 par t ‘J A?QU‘AB ‘9:3\%‘99: }E‘l‘ MI. :I:r ;1:3 !MOIIU UUUPIO)](Sbs MJDI 0/1‘(“(“"‘ 3 %/ﬁb T U\..t ur e
representea Ry —ygenerar ot jih oG 07160 ALY, 57100
380 340 10 B3/300 07100 G/100 G/100
386 390 10 0/109 0/100 0/100 0/3100
380 290 1G G/LGO G/100 0/ 1450 0/100
30¢ 300 G 0/100 G/LI0D 0/100 0/100
250 260 G 0/100 BO/LOO 47106 80/100
250 260 10 8/100 T/100 G/100 80/100
250 280 a6 0/100 G700 9/3100 /100
250 280 30 0/100 G100 G/106G 10/300
250 280 30 G/100 40/100 6/100 407100
150 170 20 G/100 50/1.00 n/100 50/100
120 140 20 0S1G0 50/100 0/100 50/100
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INDUSTRIAL APPLICABILITY
[0167]

According to the present invention, there can be obtained
a positive-type photosensitive resin composition having
excellent storage stability, particularly excellent photo
sensitivity stability. In addition, by the positive-type
photosensitive resin composition of the present invention,
there can be obtained a cured film having an excellent adhesicn
property with a substrate after hich-temperature heating
treatment at 350°C or higher or after heating treatment in the

air.
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CLAIMS

1. A positive-type photosensitive resin composition
which comprises (a) a polymer having, as a main component, a
structure represented by the fcllowing general formula (1)
and/cr a polymer having, as a main component, a structure
represented by the following general formula (2}, (b) a
gquinonediazide compound? {(c; a silane coupling agent having a
structure represented by the fecllowing general formula (3), (d)
a silane coupling agent having an epoxy group, an oxetanvyi group,
a methacryloxy group, an acryloxy group, an amino group, an
amide group ¢r a mercapto group and having an alkoxysilyl group
and {e} a solvent.

{Chemical Formula 1]
(OH), (OH)q
CO—R'~CO-NH—R?—NH (1)

n

|
(COOR®),, (COOR%)

{Tn the above general formula (1}, R* and R* each independently
represent a bi- to octavaelent organic group having two or more
carbon atoms. R’ and R! each ind@pendeﬂtly‘represent.hydrogen
or a monovalent organic group having 1 Lo 20 carbon atoms. n
represents a number in the range of 10 to 100,000. 1 andm each
independently represent an integer of 0 teo 2, and p and g each
independently represent an integer of 0 to 4, wherep + g > 0.)

[Chemical Formula 2]
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® 0
|
T b TN
N R N—RE (2)
o |. 0 (rRYs
(R?)r t

(In the above general formula {2), Rﬁrepresentséit@tra—
todecavalentorganicgroupzﬂxiRﬁrepresentseabi—fx)octavalent
organic group. R’ ang R® represent a phenclic hydroxyl group,
a sulfonic acid group or a‘thiql group, and may each be a single
group or a combination of different groups. t represents a
number in the range of 3 to 106,000, r ands represent an integer
of O to ©.}

[Chemical Formula 3]

l (3)
/\’ ./Rm

Si
R14 R13

(In the above general formula {3), R’ to R' each independently
represent hydrogen or an alkyl group having 1 to 3 carbon atoms.

R* to RY each independently represent an alkyl group having

20



1 to 6 carbon atoms, an alkenyl group having 2 to 4 carbon atoms,
a phenyl group, a substituted phenyl group or an alkoxyl group
having 1 to 6 carbon atoms, and at least one of RY to RY is

an alkoxyl group having 1 to © carbon atoms.)

2. The positive-type photosensitive resin composition
according to claim 1, whefein (d) the silane coupling agent
having an epoxy group, an oxetanyl group, a methacryloxy group,
an acryloxy group, an amino group, an amide group or a mercapto
group and having an alkoxysilyl group comprises a silane
coupling agent having an epoxy group or an oxetanyl group and

having an alkoxysiivl group.

3. The positive~type photosensitive resin composition
according to claim 1 or 2, wherein the positive-type
photeosensitive resin composition comprises 0.001 to 2 parts by
weilght of {(c) the silane coupling agent having a structure
represented by general formula (3) based on 100 parts by weight
of {a) the polymer having, as a main component, a sitructure
represented by general formula (1) and/or polymer having, as
a mailn component, a structure represented by general formula

(2} .

4. The positive-type photosensitive resin composition

according to any of claims 1 to 3, wherein the positive-type
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photosensitive resin composition comprises 0.01 to 30 parts by
wailght of (d) the silane coupling agent having an epoxy group,
an oxetanvyl group, a methacryloxy group, an acryloxy group, an
amino group, an amide group or a mercapto group and having an
alkoxysilyl group based on 100 parts by weight of (a) the polymer
having, as a main component, a structure represented by general
formula (1) and/or polymer having, as a main component, a

structure represented by general formula (2).

5. The positive-type photosensitive resin composition
according to any of claims 1 to 4, wherein the positive-type
photosensitive resin composition comprises 100 te 4,000 parts
by weight of (d) the silane coupling agent having an epoxy group,
an oxetanyl group, a methacryloxy group, an acryloexy group, an
amino group, an amide group or a mercapto group and having an
alkoxysilyl group based on 100 parts by weight of (c¢) the silane
coupling agent having a structure represented by general

formula (3).
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