DESCRI PTI ON  PHOTGSENSI Tl VE RESI N COVPCOSI TI ON AND
ADHESI ON PROMOTER TECHNI CAL FI ELD [ 0001] The present
invention relates to a photosensitive resin
conposition and an adhesi on pronoter, which are SU|ted
for wuse in a surface protective coat and an
interlayer dielectric filmof a sem conductor device,
.and an insulating layer of an organic
el ectro-| um nescent devbggc Eﬁgg ND ART [0002] A
heat-resistant resin is R n an interlayer
dielectric filmand a surface protective coat (buffer
coat alpha ray shielding film in the sem conductor
field. The heat-resistant resin is inferior in

paﬁﬂ%%\‘%@e@éﬁ 2l GIPQHET b A e GHUEF T | FRQIGRER
i nsol ubl e and infusible heat- resistant resin by
formng a coating filmusing a heat- resistant resin
precursor having high solubility in an organic
TEGBNV@AL, FpBEPor mi ng pattern processing using a
phot oresi st and thernocuring the precursor. It has
[0peténtly been nade a trial of sinplifying a
photoresist step using a negative or positive
photDisenstésoet heavenesost a0lat €S fio lappREHESOhsitive resin
conposi tion which itself is capable of performng
coppbs £t loRr 86€S8hNPchesion promoter, which are suited for
use in a surface protective coat and an interlayer dielectric
film of a semiconductor device, and an insulating layer of an

organic electro-luminescent devise.

BACKGROUND ART
[0002]

A heat-resistant resin islutilized iﬁ an interlayer
dielectric film and a surface protective coat (buffér coat
alpha ray shielding f£ilm) in the semiconductor.field. The
- heat-resistant resin is inferio; in pattern processing and is
therefore convefted into an insoluble and infusible heat-
resistanF resin by forming a'cdating fiim using a heat-
resistant resin precursor having high solubility in an
organic solvent, performing pattern processing using a
photoresist and thermocuring the precursor. It has recently
been made a trial of simplifying a'photoresist step using a

negative or positive photosensitive heat-resistant resin



[0003] As a negative photosensitive heat-resistant

resin . ., precursor conposition in which the exposed

area is remai ned after devel opnent, for exanple,

t here has been known a ‘conposition prepared by addi ng

an am no conpound containing an organic group capable

of being dinerized by actinic radiation or a

pol yneri zabl e carbon-carbon doubl e bond, or a

%uaternized saL%,thergof tQ _polyamc acid, a ,
PrEGNGSSTt CORPOFHEpareiPhyNaddiPRd fadFy CakPles p§ performing

| yam cacid, .or a polyimde precursor having a

paggﬁ%anpfﬁFﬁéﬁlﬁauble bond group in the side chain or

the main chain of a polyner. [0004] As a positive
- [ORE&d- resi stant resin precursor conposition in which

t he exposed area is dissolved by devel opnent, for

exanPbe 2 trerat ites diede dareirt: iare drgedsi e ins t gorte parseich

by addi ng qui nonedi azi.de to polyanic acid, a
. Preonpesit comppeéparedibywhddhnghquenpnediazirde te femained

sol ubl.e polyimde having a- hydroxyl group, or a
aftenpdsivtiopmpnepared ekymalddi nghguenaredhaghdenb@n a

pol yam de having a hydroxyl group. [0005] As these
compss Nt PPRCPEEPAr6QMBPSLHHOAS, ahOhmEXBMBbApouhACrEnPAY ing

been devel oped a conposition prepared by adding a
anPbesghi & ngﬁ§XMgp9595po§09é§ha'agmé?g?agcggS§Etﬂhieg

2 conpound to a poyani date estéer and | yam c
rad€hti PR YP®L polymerizable carbon-carbon double bond, or a

quaternized salt thereof to polyamic acid, a composition

"polyimide precurso; having a carbon-carbon doubie bond group
__inlthe side chain or the main chain of a polyﬁer.
[C004] |
As a positive heat-resistant resin precursor
qomposition in which the exposed area is dissolved by
‘development, for example, there'has.been known a composition
piepared by adding guinonediazide to.polYamic.acid, a
~composition prepared by adding quincnediazide to a soluble
polyimide having a hydroxyl group, or a composition prepared
by adding quinonediaiide to polyamide having a hydroxyl group.
[0005]
As'these resin precursor compositibns, for_example,
there have been developed a composition prepared by adding a

phenolic hydroxyl group-containing thermeccrosslinking



(see, for exanple, Japanese Unexam ned Patent
Publ i cati on (Kokai) No. 2002-328472 (claim1l)), a
conposition prepared by adding a conpound having two
or nore al koxynet hyl groups and a phenolic hydroxyl
group in the nolecule or a conpound having plural
nmet hyl ol groups and a phenolic hydroxyl group to a
pol yi m de precursor or polyimde which is soluble in
an aqueous al kali solution, a conposition prepared by
COLRAFRG R 2i BOBATHUARSAI BSRSTa2BA405| At PBAYRRAFbRESE PBlymer
a poyam date ester, a conposition prepared by addin
(Sgf | bEBNFUAMBAPt A8PanearsIBPERISAcd] RAFBNE OPUPdigation
pol yam de, a congosition prepared by adding a photo
(Kakad) giper a082-3a84 42 viayhbdry 1Y) oup- covpbaihing prepared by
conpound to a pol yam date ester, a conposition :
adpiepad edobyoaddi hgvanphbvo aci dogenel abrymeohal groups and
pol yam date ester having an acid dissoci abl e group,
2 pienal conpedrokph gpoepaiedthy adieagla eonpouddpound
capabl e of accelerating solubility through an action
haofn@ photal aaéthgeser gt Sipandnana pEefAol 9cahydroxyl group
pol ybenzooxazol e precursor. [0006] Wth recent

: toF@rﬁéﬂyiﬁi@éiﬁﬁe@ﬁrgﬁfiQﬁapéiﬁﬁmi@éoﬁﬁ§§ﬁbiéigalﬁﬁlénin an
isolated pattern having a size of 5 IS required to

pm : .
aqRedieats 1 €51 St a0t uf €54 N 4 HO '§§it§%%3gﬁ%%§£é@ 4831y an

“conposi tion had a problemihat a I ng solution

LoBSAELE S g6 010, 3 80Ac, DPLIOED. 2. PODLELY 5 S B

esé%r, a composition prepared by adding an iodonium salt as a
“dissolution inhibitor to a polyamide, a composition prepared
by adding a photo acid generator and a vinyloxy group-—
containing compound to a polyamidate ester, a composition
?repared by adding a photo acid generator to a polyamidate:

- ester having an acid dissociable group, and a composition
prepared by adding a compound capable of accelerating
solubility through an action of a photo acid generator and an
acid to a polybenzooxazole precuﬁsor.

[0006]

With recent miniaturization of wiring, fine
-processability of an isclated pattern having.a_size of 5 um
is required to a heaﬁ—resistant resin. However, a
conveniional resin composition had a problem that a
developing solution penetrates into a space between a pattern

and a substrate upon development, and an isolated pattern is



peel ed, or peeled in an acceleration test at. high

“tenperature and high humi dity because of “Poor - =

adhesi on property between the pattern and the
substrate after curing. [0007] As a nethod of
i nprovi ng the adhesion property after devel opnment and
curing, for exanple, a nethod of prelimnarily
subjecting the side of a substrate to a surface
treatment such as an oxygen plasna treatment is known. .
PepbRevePr PEchad ieqanred@chyerheipndtseti af highdtepperature
omt such a conplicated treatnent. Therefore, a
angebholl bemidbpyl Yaeeizengfapphot adbasibhverepsihywbehween
a silicone conponent (see Japanese Unexam ned Pat ent
- theuphttarnoand ({kKekaupshoaté- 4578¥5 uandga net hod of
adding a silane coupling agent to a photosensitive
[Op@%in conposition are proposed (see-Japanese
Unexam ned Patent Publication (Kokai) No. 2003-76017,

and‘dgp@nﬁ§€h¢@edﬁ“iﬂpﬂoﬁ@ﬁ@nth@U§£h§§lb@npr&ﬁ@f§y)after
No. 9-146274). However, there was a problem that

deVBESpAcRAr 14 & %@fiﬂg ef fgpt s é%&mﬁlﬂs n0§l héPEohased
conpound is added as a silane coupling agent, a

'pr@fﬂﬁ9§§9§l§'y@bf@&@fﬁ?”ﬁhe lggcgfpgsggbggg fgu§o a surface

storage stability of the solution rastica

tré@%ﬁ hOr 885 §d§@ o%?ﬁ%%ggf%%egogggéeﬂéggths k%?%%rem

" Copo ynerlze to cope W

Hobdfl: 2 41108 p ttern oA SaP o e % HBO0: 28V E! PPIPR €6 omit such

a complicated treatment. Therefore, a method of

- copolymerizing a photosensitive resin with a silicone
component (see Japanese Unexamined Patent Publication
((Kokai) No. 6-157875) ‘and a method of adding a silane

- coupling agent to a photosensitive resin composifion are
propesed {see Japahese Unexamined Patent Publicatioh (Kokai)
lNo. 2003-76017, and Japanese Unexamined Patent'Publication
(Kokai) No. 9-146274). However, there was a problem that,
when a particulafly effective aminosilane-based compound is
added as a silane coupling agent, a phdtosensitive component
is_decomposed and thus stdrage stability of the solution
drastically deteriorates. Also, when a siliconediamine is
copolymerized, it is impossible to cope with a problem that a

fine pattern is peeled upon development.

DISCLOSURE OF THE INVENTION



[0008] In the present invention, it is an object to
provide a photosensitive resin conposition which
remar kably enhances the adhesion property with a
substrate after curing without deteriorating storage
stability of a solution, and does not cause peeling
of a fine pattern even upon devel opnent. [0009]
~ Nanely, the present invention provides a
hot osensitive Tresin conposition conprising (a) an
[0@9%hIi-soluble resin, (b) a silicon conpound having a
secondary aromati c am no group and an al koxyl group,
and {t)the prestnnenesieiered % ohs aan object to provide a
phot opol yneri zation initiator, a photo acid generator
rheebens phicte basen germepa@t O 1 ol FREGTIS CemdHEah NYEMTh £\ s
[ 0010] According to the present invention, it is
theosdidd o robpéat y i ot osenst tave ££66N €OADOSI i BMout
whi ch remarkably enhances the adhesi on property with
dettesihsdit il SEdLigEUstdIsh 1M § hopita ded Bt O6R! | 83 does not
storage stability of a solution, and does not cause

capeelpdm 0fg af i Ner Pl ted - even wpon,geyel menBEST
MODE FOR CARRYING OUT THE TNVENTI ON' T 10011] 5 The

[o@d&pli-soluble resin in the present invention

Namely, the present invention provides a photosensitive
resin composition comprising (a) an alkali-soluble resin, (b)
a silicon compound having a secondary aromatic amino group
and an alkoxyl group, and {(c) at least one sélectedlfrom a
photopolymerization initiator, a photo acid generator and a

photo base generator.

EFFECTS Of THE INVENTION
[0010]

According to the present invention, it is possible to
- obtain a photésensitive resin composition which remarkably
enhances the adhesion property with a substrate after curing
without deteriorating storage stability of a solution, and
does not cause peeling of a fine pattern even upon

development.

BEST MCDE FOR CARRYING QUT THE INVENTION

10011



refers to a resin which is soluble in an aqueous
al kali solution. As used herein, the expression
"sol uble in an aqueous al kali solution" nmeans that
the thickness of a coating film having a thickness of
about 4 pm which is forned using a y-butyrol actone
solution having a resin concentration of 40%and
prebaki ng at 120C for 4 mnutes, decreases at a rate
Wi t hj r 9efrom50|wﬂmr1t0100000 nm m n when
subJEQ? alga 5 FPéﬁ?ﬁ%nFe§}Phl%ntBauE69§82t38@§entlon
tetranmet hyl ammoni um hydroxi de solution. The rate is
refera tBr &f 8raBRywhi 6l 100SARPRLAL dn36N06AUARLAT ALkalL
Exanpl es of the alkali-soluble resin (a) include a
- sopakjant c Aziwsed ereol yitheespressson, “soluble in an
pol yhydroxyam de as a pol ybenzooxazol e precursor, an
aqaebybialb@ﬂynsolobiahﬁeMeByscbpatyﬁheizhmgkaassaofyhic
acid, a novolak resin, and a siloxane resin, Such a
coatsng f$1ﬂ|ssohngdauﬂha@kaqueous anbutn@npmt apiahkaki
such as choline, ttiethylan ne,
foﬂM@&thyhﬁ§1aopybuﬂYBSlacﬂ@ﬂ@ekbﬁﬁ@héﬂ1HQVlng a resin
di et hyl am noet hanol, sodi um hydroxi de or sodium

coﬁ@é@@ﬁ@t@on'@fa@@%téﬁﬂ ﬁ§e$§k£§§ESBYH§ﬁ“@nEHEW4 minutes,
hydroxi de. These resins may be used alone, or a

de@£@£§égt¥t0£ ré@gnw?ﬁﬂ %e U§§H é”fESHbBPth?HlnTPS 100, 000

resrn may be mx w t her SI ns as long as It

_nm%ﬁ%ﬁi?§Q£V$9?%ecg€iaﬁgeggfu%${£g££ %QLHtAS”agLQQBS 2 38/

nples o al1-s resin, which

. tetramethylammonium hydroxide solution. The rate is more

preferably from 100 nm/min to 30,000 nm/min. ExampleS”Of the 7

alkali-soluble resin (a) include a pélyamic acid as a
peolyimide precursor, polyhydrdxyamide as a polybenzooxazole
precursoxr, an acrylic polymer obtained by copolymerizing an
‘acrylic acid, a novolak resin, and a siloxane resin. Such a
;resin is dissclved in an aqueous solution of an alkali such
és choline, triethylamine, dimethylaminqpyridine,
monoethanolamine, diethylaminoethanoi, sodium hydroxide or
sodium carbonate, in addition to tetramethylammonium
hydroxide. These resins may be used alone, or a plurality of
them may be used in combination. The resin may be mix with
.other resins as long as it can be diséolved in an-agueous
“alkali solution.

_tOOlZ]

Examples of the alkali-soluble resin, which can be



preferably used in the present invention, include a
polyam ¢ acid. The polyam c acid can be converted
into a polyimde by heating within a range from 200C
to 500C. The polyimde is one of resins, which
exhi bi ts maxi mum heat resistance, anong organic
resins and can be widely used in el ectronic conponents
in view of excellent heat resistance, electrica
charaﬁieristics.and mechani cal progerties. The -
pIBS?§§ ¥ Bepd 18sthepBryraflei preetr-e8r ¢éBA1BES a polyamic
obtai ned by mxing a tetracarboxylic acid or a
acygdri vEg ROl rsriofasiit iram be exgmcarbeokyinto a polyimide by
di anhydride, a dicarboxylic acid diester, a :
hegbingcut bbxyl &crangd fromadefef, ta GPO&EbOXEHEG ey dnide is
_ diamde wth a diam ne or a derivative thereof such
onascl resinet hyhschyéabedidsamirémin hestl venisthnc#| esdmong
of ease of reacting, a tetracarboxylic dianhydride
organia déathneaadecaprieéenabbyyussdd [Q0&3:cExanptes of
the tetracarboxylic dianhydride include aromatic
cotgbhi@sas boxyliewdbankydel dest SHERt aseBYEORBEL] tEtectrical
di anhydride, 3,3',4,4"-biphenyltetracarboxylic
chéliaBbygi s decs gné’ﬁécﬂéﬂpéQfeﬁ¥b%§EE§8§[boﬁﬁg!ﬁblyamic-acid
di anhydride, 2,2',3,3" - biphenyltetracarboxylic
di ' ' ' zoph r [
ok BRIASSe Srfeudedy DERRDIBOREEL BRRIRINIS,
' ipde; .2, 2-his(3,4 ' y [)p n
ol AL Sa0id) o Do fl 0RO/ RRERL R GRS

teQEQQQXgéﬁgficld%énl§'giéé, a dicarboxylic acid diester, a

“”tetracarbOXylic acid tetraester, a dicarboxylic dcid diamide

with a diamine or a derivative thereof such as a
trimethylsilylated diamine in a solvent. .In view of ease of
reacting, a tetracarboxylic dianhydride and a diémine are
preferably used.

[0013]

Examples of theltetracarboxylic dianhydride'include
aromatic tetracarboxylic dianhydrides such as pyromellitic
dianhydride, 3,37,4,4'-biphenyltetracarboxylic dianhydride,
2,3,3",4" -biphenyltetracarboxylic dianhydride, 2,2’,3,3"-
biphenyltetracérbbxylic dianhydride, 3,37,4,47-
benzophenonetetracarboxylic dianhydride, 2,2’,3,3f—
benZophenonetetracarbox?lic-dianhydride, 2,2-bis(3;4~
dicarboxyphenyl)propane diaﬁhydride, 2,2fbis(2,3;.

dicarboxyphenyl)propane dianhydride, 1,1-bis(3,4-



7 di carboxyphenyl ) et hane di anhydride, 1, 1-bis(2, 3-

di car boxyphenyl ) et hane di anhydri de, bis(3, 4-

di car boxyphenyl ) net hane di anhydri de, bis(2, 3-

di car boxyphenyl ) net hane di anhydri de, bis(3, 4-

~di car boxyphenyl ) sul fone di anhydri de, bis(3, 4-

di car boxyphenyl ) et her di anhydride, 1, 2,5, 6-

napht hal enet et racar boxyl i ¢ di anhydride, 2, 3,6, 7-

napht hal enet et racar boxyl i ¢ di anhydride, 2, 3,5, 6-
dlﬁ§FPa¥ﬁ@P%PYéb%F%%&?|@éaahaﬁﬁyaﬁrdé;lsbnsg2a@-

| enet etracar boxyli c di anhydride, and 2, 2-bis(3, 4-

dl@ﬁéé@ﬁﬁR?%ﬁEh&?§h@&%f@H@be@@péﬁe dianbyéri de: and
: al i phatic ‘tetracarboxylic dianhydrides such as

diparbpeyphenchlhoiklydne diaanpgdidde abs (2, 3~

1, 2, 3,4-cycl opent anet etracar boxylic dianhydri de.
didhebexﬁphenyﬁrmdesanandb&nhﬁ&di@épnbis03,4MD or nore

ki nds of them can be used in conbination. [0014] '
diSpelsbfiyshexahpsebr ofic t headhant Dge, Whish3 can be used
_ as a material of the polyimde, include 3,4'-

di €h Bind RegheReDyd el derdi dndyadiagl nods pheayl et her, 3, 4" -
di am nodi phenyl net hane, 4, 4'- dlanlnodlphenylnethane

naéhflhalghé\@é@@wﬁ?&y'§£J:f@£‘§mréydrlde, 2,3,6,7-

- di am nodi phenyl'sul f one, 3,

na@kh@m@ﬁé M&%& ey 4dlang%@£qb@gdlfh§nylgul fide,

4- bis(4-amn benze enzine

pyﬁlgﬂﬁ ap%f%ﬁae?ée%g%&?@m <§ edP%f?réQ‘d]?{‘ diamipey o q_

perylenetetracarboxylic dlanhydride, and 2,2-bis (3,4~
dicarboxyphenyl)hexafluoropropane dianhydride; and aliphatic
tetracarbokylic dianhydrides such as butanetetracarboxylic
dianhydride and 1,2,3,4—cyclopentanetefracarboxylic
dianhydride. These dianhydridesﬂcan be used alone, or two or
‘more kinds of them can be used in combination}

[0014]

-Specific‘éxamples of the diamine, which can be used
as a material of the polyimide; include 3,4’ -
diaminodiphenylether, 4,4’-diaminodiphenylether, 3,4'-
diaminodiphenylmethane, 4,4’mdiaminodiphenylﬁethane, 3,47 -
diaminodiphenylsulfone, 4,4’—diamiﬁodiphenylsulfone, 3,47 -
diaminodiphenylsulfide, 4,4’-diaminodiphenylsulfide, 1,4-
bis(4—aminophenoxy}beniene, benzine, m-phenylenediamine, P-
phenylenediamine, 1,5-naphthalenediamine, 2, 6-

naphthalenediamine, bis (4-aminophenoxyphenyl)sulfone, bis(3-



napht hal enedi am ne, bi s(4-am nophenoxyphenyl)sul f one,
bi s(3. 8 am nophenoxyphenyl ) sul f one,
bi s(4- am nophenoxy) bi phenyl ,
bi s{ 4- (4- am nophenoxy) phenyl }et her, 1, 4-bis(4-
am nophenoxy) benzene, _
2,2" -di methyl -4, 4" -di am nobi phenyl
2,2'-diethyl-4,4"- dianinobiphenyl 3,3 -dinethyl-4,4'-
di am nobi phenyl di et hyl -4, 4 - di am nobi phenyl
amznzphsnezypeﬁﬁahéﬁﬁyﬁoneA'basdﬁrﬁmbnppbﬁypxyzbsphangi
tetranethyl 4, 4" -di am nobi phenyl ,
bip(g- 46r€mﬂhbph@ﬁcﬁﬁﬁD?Eﬁyl4eﬂhedbah}ﬁobnphéhyl or
conpounds in which the aromatic ring thereof is
amspbphiehakgibanthnan al RyFdgmeahydr4adhabogrhinabophenyl,
al i phati c cycl ohexyl di am nes and
2, retHykengbi-gcyclabenyhanipasnyl| 0015] -@inbhRse-4, 47 -
di am nes, 3,4'-di am nodi phenyl et her, 4,4'-
dlamaﬂbngﬁh@hymyl3;Bendlétﬂyiduaﬂvneﬁaﬁhﬁawhﬁﬁéﬁ9me
4,4' - di am nodi phenyl net hane,

2,8143; g'aﬁbﬂQQMQBEFYLﬁuhf°8§amﬂnéblphen
dlan1nod|phenylsu fone dlan1nod|phenyfsuff|de

teﬂrémetgyﬁﬂhn@dL85§ﬂ¥b§¥£éhgﬁg%n}thny& ggif?%890m8thyl

phenyl enedi ani ne 4 ah1nop noxy) benzene

d h I
o B S AR SR P fror SRR ERVARLAS) i ree s wons
m%%%%%%ﬂ%ﬁ%%#&@a%ﬂgmworammwnﬂmf
I f
ai&Pﬁ"%?@(é %fﬁnﬁ%%ﬁ ﬁ%ﬁ%%%%ﬁz%% maihy bapebiafyrighexylanines.

. @ieferable These di ami nes can be used alone, or two
[0 5hnre ki nds of them can be used in

Of these diamines, 3,4’—diaminodiphenyiether, 4,47 -
diaminodiphenylether, 3,4'-diaminodiphenylmethane, 4,4’ -
diaminodiphenylmethane, 3,4’-diaminocdiphenylsulfone, 4,4'-
diaminodiphenylsulfone, 3,4’-diaminodiphenylsulfide, 4,4’-
_diaminodiphenylsulfide, m-phenylenediamine, p-
phenylenediamine, and 1,4—bis(4—aminophenoxy5benzene are
' preferable. 3,4’—diaminodiphenylether, 4,4 -
diaminodiphenylether, 3,4’—diaminodiphenylmethane; 4,47~
,diaminodiphenylmethane, 3,4’ -diaminodiphenylsulfone, 4,4’-
diaminodiphenylsulfone, and 1,4-bis{4-aminophenoxy)benzene
are par£icularly preferable. These diamines can be used
alone, or two or more kinds of them can be used in
combination.

[0016]



conbi nation. [0016] 9 A diam ne having an
al kal i -sol ubl e group such as a phenolic hydroxyl
group, a carboxyl group, a thiol group, a sulfonic
acid group, or a sulfonam de group is nore
preferable. It is possible to preferably used, in
addition to the polyam.c acid, a poyam date ester, a-
pol yi soimi de, a polyam c acid sulfonanm de, and a
polyam ¢ acid having an indation ratio of 5 to 50
nol % of izt Paving adi o2 pbskibsel el @seraup ppiyh nigled
“whi ch has an al kal i -sol ubl e group such as a hydroxyl
phgnolpe hvduehpkybrgupupa oarkhosyl fenbepackdtiyiolpgroup, a
and al so has an imdation ratio of 50% or nore. [0017]
sul fonsc passibyectp, enhanceul henadhési gnopp operhyref
the conposition after curing to the substrate and to
prefibasicke. resi stance to oxygen plasma and a UV ozone
treatment by further adding the follow ng conponents

to the Polybssdeler €5 PréS&eah Iy thee®) eSeNAdEIWESL | €5 the
using a nmethod of .adding, as a silicone conponent, a

po S ARNE &@ﬂ@l'Qgp§9§ﬁld§@§he§§er, %olyl501mlde, a polyamic
tTi net hoxyani nopropyl si I ane, trlnet oxyepoxysi | ane,

‘acl&'g@iﬁg%gﬂiﬁglséhéng 81y£ﬁ+EEég?&yﬂgﬁfﬁﬁﬁgﬁg%ﬁ%éggfon

to a po y|m de precur or” sol uti on;

raCPROLYMBrizi £g m8iﬁ%§§%9§: 3% 3L a9 UMY 6 use a
yi mde, a

constrtuting a po

polyimide which has an alkali-soluble group such as a
hydroxyl group, a carboxyl group, or a sulfonic acid group, -
“and alsc has an imidation ratio of 50% or more.
[0017]

| It is possible to enhance the adhesion property of
the composition after curing to the substrate and to enhance
:esistance to oxygen plasma and‘a UV czone treatment by
further adding the following components to the pélyimide
resin ﬁsed in the present invention using a method of adding,
as a silicone component, a silane coupling agent such as-
trimethoxyaminopropylsilane, trimethoxyepoxysilane,
trimethoxyvinylsilane, or trimethoxythiolpropylsilane to a
polyimide precursor solution; or a method of copolymerizing
or blending, as an acid component constituting a polyimide, a
silicone atom-containing tetracarboxylic acid such as
dimethylsilanediphthalic acid or 1,3-bis{phthalic

acid)tetramethylidisiloxane in the proportion of 1 to 30 mol%

10



silicone atomcontaining tetracarboxylic acid such as

di met hyl si | anedi phthalic acid or 1,3-bis(phthalic

acid) tetranmethyl disiloxane in the proportion of 1 to

30 mol % 10 based on the entire tetracarboxylic acid

conponent; or a nmethod of copolynerizing or blending,

as a diam ne conponent, a silicone atom contai ning

di am ne such as 1, 3-bis(3-

am_nopropyl ) tetranet hyl di si | oxane or 1, 3-bi s(4-
baaﬁﬁlPﬁoygétﬁaﬁérﬁytat§apé¥aﬁéyﬂﬁCtﬁélér@@@ppn@nt0f01 a

to 30 nol % based on the entire di am ne conponent.
metbod8piTheralkakrigdhabbe béshdingedasnat Heapirsentmponent,

i nvention includes, for exanple, a polybenzooxazol e '
a piécaoser abpmanonbbhkaingsdiablisepelighenzobxazbie(3Such

a resin can be obtained, for exanple, by reacting a
ambhspropophesokranethobadsiWkbna dircar Bexykii¢-aci d. The

bi sam nophenol compound is- reacted with the
andl €apbexyrheeanyUdt 81 0bkah8 @n pPRbYPYEpOXYaphder whighsp

iIs heated to obtain a pol ybenzooxazole resin. [0019]
moExappkes oh the bhsapingphepal eompOHAH: L ncl ude

di hydroxydi am nobenzene, di hydroxydi am nobi phenyl
[O@i§{anjnohydroxyphenyl)sulfone,

bi s{ am nohydr oxyphenyl ) pr opane,

biS(ﬁﬂkngﬁkgﬁq&%%ﬁﬁﬁig)Q%é%%l%%%%P&%p%ﬂ%'p%ggént invention
'includes, for example, a polybenzooxazole precursor or an

alkali-soluble polybenzooxazole. Such a resin can be

‘obtained, for example, by reacting a bisaminophenol compound =~

‘with a dicarboxylic acid. The bisaminophenol compound is
feacted with the dicarboxylic acid to obtain a
polyhydroxyamide, which- is heated to obtain a
polybenzooxaéole resin.

 [0019]

Examples of the bisaminophénol-compound inciude
-dihydroxydiaminobenzene; dihydroxydiaminobiphenyl,
bis(aminohydroxyphenyl)sulféné,
.bis(aminohydroxyphenyl)propane,
bis (aminochydroxyphenyl)hexafluoropropane, and
bis (hydroxyaminophenyl)cyclohexane.

[0C20] .
It is possible to use, as the dicarboxylic acid,

‘aromatic_dicarboxylic acids such as terephthalic acid,
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bi s(hydr oxyam nophenyl ) cycl ohexane. [0020] It is

possible to use, as the dicarboxylic acid, aromatic

di carboxylic acids such as terephthalic acid, 11

i sopht hal i c acid, diphenyletherdicarboxylic aci d,

d|phenylsulfonedlcarboxyl|c aci d, blphenyldlcarboxyllc

acid, bls(carboxyphenyl)hexafluoropropane

d|phenylnEthanedlcarboxyllc aci d,

bi-s(car boxyl') phenyl propane, and terphenyl.di carboxylic
isgphghahhd atiphadiehenzhebbgydicarhekdsisuehids adi pic
- acid, sebacic acid, dodecanoic acid, diethylglutaric
diahédylSytf@hedbnedboaybbxyhtédacbﬂphanﬁldicarboxylic acid,

nor bor nenedi carboxylic acid. [0021] It is preferred to
bissearhsxybeepol yherazdbxazopeopesen, a

pol ybenzooxazol e resin having an al kal i -sol ubl e group

dipHenylastRaged bexybogyOup, a8i By dpoxytaghoLpl ) @heﬂylpropane,
sulfonic acid group in the side chain in view of

ané'Kékbh§ﬂyy@i&éiuox§11bSacﬁﬁsoaﬁ93§l@b§aﬁ9cU§§c§rboxyllc
pol ybenzooxazol e resin, in rati o of

| Y, OR O I ZO ur
w98 Efehogs haty 0 KoER %éﬂéeﬁso%&fﬁo()ée?e%%&c

dl%%ﬁyggiMfg}gg gfén’c%@foﬁgﬁgﬁggkc ib% %%?u%? and

nzooxazol e p?ec rsor ar an a

noP8$¥§§€§ gég%§é§ fan L be glocked usi ng nonoani nes, an

[0021]

It is preferred to use, as the polybenzooxazole resin,
"'a polybenzooxazole resin having an alkali-soluble group such
as a carboxyl groﬁp, a hydroxyl groﬁp, or a sulfonic acid
group in the side chain in view of alkali soiubility. It is
also possible to use a polybenzobxazole resin, in which a
ratio of conversion of a polybenzooxazole precursor into
oxazolé is terminated at 10 to éO%. |
[0022]

Similar to the polyimide resin, the terminal of the
- polybenzooxazole precursor or an alkali-soluble
polybenzooxazdle can be biocked using moﬁoamines, an acid
anhydride, én acid chloride, or a monocarboxylic acid.
f0023] -

Furthermore, it is possible tb enhance the adhesion
prqperty'of the composition after curing to thé substrate and

to enhance resistance to oxygen plasma and a UV czone -

12



anhydride, an acid chloride, or a nonocarboxylic acid.

[0023] Furthernore, it is possible to enhance the

adhesion property of the conposition after curing to

the substrate and to enhance resistance to oxygen

pl asma and a UV ozone 12 treatnent by a nethod of

addi ng a silane coupling agent such as

t ri met hoxyam nopropyl sil ane, trinethoxyepoxysil ane,

- “trimethoxyvinylsilane, or trimnethoxythiol propylsilane

- treatmentpobybenewoxatob e piedtuy sorssbing | omp himetdeehofsuch
copol ynerizing a silicone atom contai ning

as bt s tiophenol nepodpy Bsilane, trimethoxyepoxysilane,
bi s(am nohydr oxyphenyl ) di net hyl si |l ane or a di am ne

t r DRSPSy Stelhs Sane, or trimethoxythiolpropylsilane to a
1, 3-bi s(3-am nopropyl )tetranet hyl di sil oxane or

po llyRebi SdAa i d i e det s Fes byhel Sh ) oxanechdd tde

proportlon of 1 to 30 nmol % in a pol ybenzooxazol e

co IR?Q¥Q9ﬂﬁzc6He é%éﬁﬁé%ﬁké&nfﬁ@“Bﬁbéhfﬁ%ﬁﬁ@%gf such

res n yim de precur sor containing a silicon

oo S RSl b st Sesla e e

oS AT YL AP i LA R L e
or Sy BLESEDe o ) nesul k£, 368 o B0LEL 00 o

oprlggmgolgbfnomm.§§p§5§§%§%oox§£§fg gggé sor backbone; or

a method of adding a polyimide resin or polyimide precursor

containing a silicon afom.

[0024]

The alkali-soluble résin used in the present_invention
includes, for example, a novolak reéin. The novolak resin is
obtained by an addition condensatidn reaction of phenols and
formaldehyde in the presence of toluenesulfonic acid, oxalic

acid or hydrochloric acid. The reaction for obtaining a
- polymer is known as a usual method.
[0025]

Specific examples of the phenols include phenol,
cresol, resorcinol,vxylenol, e£hylphenol, trimethylphenol,
propylphenol, butylphenol, dihydroxybenzéne, and naphthols.
These phenols can be used alone, or two or more kinds of them

can be used in combination. As the formaldehyde used in the

addition condensation reaction with the phencls, for example,

13



Speci fic exanpl es of the phenols include phenol,
- cresol, resorcinol, xylenol, ethylphenol,
trimet hyl phenol, propyl phenol, butyl phenol,
di hydr oxybenzene, and naphthols. These phenols can be:
used al one, or two or nore kinds of them can be used
i n conbi nati on. As the formal dehyde used in the
addi ti on condensation reaction with the phenols, for
exanpl e, 13 an aqueous formal dehyde sol ution
an(fdgneaks nfoonalgahafier smldehyde (fsrmsedn) [ 6026] The
addi ti on condensation reacti on between the phenols
‘paaaflothe]l dehpad debydeeds usual ly conducted at 60 to
- 120C for 2 to 30 hours. In this reaction, an organic
[0@g6d, an inorganic acid and a divalent netal salt are
usual ly used as a catalyst. Specific exanples of the
cat afyst abRekude exaletsadtbd, rBYEE96hl BEkGeafl @he phenols
sul furic acid, perchloric acid, p- toluenesulfonic
and@Ctfle FSLAN QLRQGETIE acud1 PhosRhOL Eaagtdgn {9T136°C for
acid, zinc acetate, and magnesi um acet at e. i's
did i nd P i nduct.e it h
2 S0 R ST L S ERR T, T AR M
. Ined is, Introdyced. into methanol. or_water
iSRS A T e N T AR brer et Al By wsed as
catal yst are remved. Th ol r is dried to aobtain - _,
2 AR SRR Moot 3 & Il T 86t nlatEy pralic
lé is(PossibIe_to oggain a_positive photosensitive
aclid, hydrochloric acid, sulfuric acid, perchloric acid, p-

toluenesﬁlfonic acid, trichlorocacetic acid, phosphoric acid,
“formic atid,zinc“aéetate, and”magnésiﬁm'acétaté}"This -
“addition condensation reaction may be conducted with or
without using a proper solvent. The polymer thus obtained is

introduced into methanol or water to produce a precipitate,

' " and thus monomers and a catalyst are removed. The polymer is

dried to obtain a polymer powder composed éf a novolak fesin.
" [0027] | |
It is poésible to obtain a positive photosensitive
‘resin, which makes the exposed area soluble, by adding a
photo acid generator such as naphthoquinongdiazide or a
'pquphénol compound for adjusting solubility to the novolak
resin.
[0028]

| Also, it is possible to obtain a negative

photosensitive resin, which makes the exposed area insoluble,
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resin, which nmakes the exposed area sol uble, by adding
a photo acid generator such as napht hoqui nonedi azi de
or a polyphenol conmpound for adjusting solubility to
the novolak resin. [0028] Also, it is possible to
obtain a negative photosensitive resin, which makes
the exposed area insoluble, 14 by addlng a
benzyl anm ne- based conpound to a novol ak resin,
t hereby using a crosslinking agent capabl e of being
. bycedskinigkadbbyzahaatntohaskdancappdnintoorbnnabiek resin,
' wWth a photo acid generator, or using a crosslinking
thagehy cajpabl 2 cobsbbimkicygosgénnkedpblylanoachbebngof an
amine in conbination wth a photoam ne generator.
crdbeni nsed by andieteshroe nl ariaf iancengani€ion with a
| um nescent devise, it is preferred to use a

phoPOShdiNegPNOLOEEAS b1 VEsIRSI B 38069TPAL eAgWALEn@ capable
negative photosensitive resin in view of a taper

ofS@@Q@gqér$§§llﬁ@§&|E Ngr PRLE E5R Sfo§§ SRELL 0Dy Qgﬁginatlon

It is possible to enhance the adhesion property of

widie GomRsitl e GLheracyr | Nl WG FUIS AL AL £

nha ce oxygen asma resistance and

or 831 SLANGE. Dy LU ber, cagding. o o1l poe corel 09 p9epLe
cpo?{Fiﬁgh Kiﬁﬁg%X%+5g€$s¥$%%%”E%?So%ﬁé?!éS&i@ﬁ a negatlve
photosensitive resin in view of a taper shape of the '
reéulting pattern cross section.

“10029]

It is possible to enhance the adhesion property of
the compqsition after curing to the substrate and to enhance
oxygen plasma resistance and UV ozone resistance by further
adding a silane'coupling agent such as
' trimethoxyaminopropylsiléne, trimethoxyepoxysilaﬁe,
trimethoxyvinylsilane, or trimethothhiolpropylsilane, or
adding a silape coupling agent such as
hydroxyphenyltrimethoxysilang, or blending a polyimide resin
lcontaining a silicone atom, a polyimide precursor, a
polybenzooxazole resin or a polybenzooxazole precursor to the
novoelak resin.

[0030]
The alkali-soluble resin ﬁsed in the present invention

includes, for example, an acrylic resin. The acrylic resin
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. propyl methacrylate, butyl methacrylate, isobutyl

addi ng a silane coupling agent such as
hydr oxyphenyl tri net hoxysi | ane, or bl ending a polyimde
resin containing a silicone atom a polyimde
precursor, a polybenzooxazole resin or a
pol ybenzooxazol e precursor to the novolak resin.
[0030] The al kali-soluble resin used in the present
invention includes, for exanple, an acrylic resin.
The acrylic resin 15 i s obtai ned by pol ynerizing a
is n@lowered opy apl yige ahz by v | Bongpavneentsingna sadicaylic
initiator such as benzoyl peroxide or
motagnd s obsil yh nk t radeca Animni pat er pplighess zaenpnyl peroxide or
initiator such as sodi um net hoxi de, sodium or butyl
azdiddbwoyloitaitaf i ani €ni@ol ynpol gast dpathohi kDt isush such
as sulfuric acid or phosphoric acid. The
as PObYIRS i Fethoni @, asPal Wil of Shat Ysuai t ietipdor §083d]onic
' Exanpl es of the acrylic nononer include al kyl

poREEBLE Yt BE 8 £51 €15t OF §1Y@1h0§é kyuw@fh@cwiéﬂ §r 1|§}t1§§1§hor1c
such as acrylic acid, nethyl nethacryl ate,

th I LRy I Y.
acffE! 81 kol Gme A ORI A e B ﬁl method.

[Oéggﬂacrylate, | auryl nethacrylate,, and cIohexyI
nmethacryl ate; hydroxyal kyl nethacryl ates such as

2-h I | at d 2-hyd I
LS S SR o
e QL ARTELY TELIECY\ B0 N TP AT IOTEL v s

.as acrylic acid, methyl methacrylate, ethyl methacrylate,

methacrylate, 2-ethylhexyl methacrylate, lauryl methacrylate,
- and clohexyl methacrylate; hydroxyalkyl methacrylates such as
thydroxyethyl methacrylate and Z-hydroxypropyl methacrylate;
aminoalkyl metﬁacrylates such as amincomethyl methaérylate, N-
methylaminomethyl methacrylaté, and N,N-diethylaminoethyl
methacfyiate; and methacrylamide. Examples éfkthe
copolymerizable'component include vinyl monomers such as
‘styrene and vinyltoluene; styrene-based monomers such as o-
methylstyrene; vinyl derivatives such as vinyl chloride,
'ﬁinylidene-chloride, vinyl écetate, and propenyl acetate;
unsaturated dibacic acids such as maleic acid and fumaric
acid; an acid énhydride thereof; moncesters such as a
monomethyl ester and a moncethyl ester thereof; and diesters

such as a dimethyl ester and a diethyl ester thereof. It is
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net hacryl ate; and net hacryl am de. Exanpl es of ‘the
copol yreri zabl e conponent include vinyl nononers such
as styrene and vinyltol uene; styrene-based nononers
such as a- nethylstyrene; vinyl derivatives such as
vinyl chloride, vinylidene chloride, vinyl acetate,
and propenyl acetate; unsaturated dibacic acids such
as nmaleic acid and fumaric acid; an acid anhydride
t hereof ; nobnoesters such as a nDnonethyI ester and a
Prﬁﬁﬁééﬁﬁytoe@@@@lYMQFE©¢ amndcuyéscensnosgrhhaging a phenyl
di met hyl ester and a diethyl ester thereof. It is 16
grpﬂeferr@dcaobcspblgnempzesanhaesyhydrnﬂmahpreheylng a
phenyl group or a carboxyl group, such as _
mehhdcoxystyaehd, aoeyhacrytid, asnd, mateyti echedi do andto
mal eic acid so as to introduce an al kali-sol uble
ingrodpce [ 89321 kd1itsomhisve pgssuple to inprove inpact
resi stance by further mxing the acrylic resin with
[o@amR2el ast omer component such as an acrylic rubber.
[0033] It is possible to enhance the adhesi on property

of  tfe; CoMPYS 55@@1@14 f 5 CUkb AGvd olzaﬂslsc@ upsi 1 &t & @00,y
to enhance oxygen plasma resistance and UV ozone

fuf@ﬁ §tﬁf§fn§%t%8rég ll@dgégggay§tﬂagﬁ g?&@&&ﬁgraggﬂﬁonent

such as tri oxya nopropy

_Suéﬂlggtﬁgxy$§§f¥éll tri met hoxyvi nyl si | ane,

rinet propy S|Iane, or
[0033]

It is possible to enhance the adhesion property of

““the composition after curing to the substrate and to enhance

oxygen piasma_resistance and UV ozone resistance by further
adding d silane coupling agent such as
trimethoxyaminopropylsilane, trimethoxyepoxysilane,
trimethoxyvinylsilane,-trimethoxythiolpropylsilane, or
"trimethoxyhydroxyphenylsilane, or blending a'polyimide resin
" containing a silicone atom, a polyimide precursor, a
-poiybenzooxazole resin or a poleenzooxazole precursor to the
acrylic resin.

[0034]

The alkali-soluble resin used in the present invéntion
includes, for example, a siloxane resin. As a silica-based
~resin, a hydrolyzate or a condensate of an alkoxysiiane is-
preferably'used. A resin having an alkali-soluble silanol

group can be obtained by terminating hydrolysis or
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tri met hoxyhydr oxyphenyl sil ane, or bl ending a polyi m de
resin containing a silicone atom a polyimde
precursor, a polybenzooxazole resin or a
pol ybenzooxazol e precursor to the acrylic resin.
[0034] The al kali-soluble resin used in the present
invention includes, for exanple,. a siloxane resin. As
a silica-based resin, a hydrolyzate or a condensate
- of an al koxysilane is preferably used. A resin having
copfensRhal posat ubrersr| hiwinggroup can be obtai ned by
termnating hydrolysis or 17 condensation at proper
[(0PBhing. [00351 Exanpl es of the al koxysilane include
al koxysi | anes such as tetranethoxysil ane, ' :
t et rBgahpokysi danehe 4l bethokyahet hoxysdé antkoxysilanes such
- met hoxytri et hoxysil ane, butoxysil ane,

as et &yrane oxysy s ahene pheapxysthafgsilane,
met hyl tri met hoxysi | ane, di et hyl net hoxysi | ane,

diﬁétﬂ@iﬁ&i@Eﬁ@@%yﬁléﬁéﬁ}meﬂE&Q?fiié@ﬁ89§¥§1£§8?’butoxysilane,
met hyl tri propoxysi | ane, ethyltrinethoxysil ane,

etH?E@Nﬁ@ﬁ%QﬁiQﬂgysﬁﬁéﬂgxysiféﬁég”ﬁ%ﬁg?%g%g@éyﬂéiygffane,

tetra(ethoxyet hoxy)si | ane, and

ashgLheRYelhoxy)) il ane. s hese) ALkpxysL anes can be

use I N conbl nati on. SO possible to
e SAPEREEL R P12l L KL, BUETL B8, Lt Pt antum
etﬁ%f%%ﬂﬁgkhoxysilane, phenyltrimethoxysilane, '
tetra(methoxyethoxy)silane; tetra{ethoxyethoxy)silane, and
“dimethyldi(methoxyéthoxy)silane. These alkogySilanes can be
used alone or in combination. It is also possible to
condense a metal alkoxide such as tetraalkoxytitanium or
tetraalkoxyzirconium, or é derivative of a mefal alkoxide
such as metal acetylacetone.
[0036]

The hydrolysis and condensation reaction of the

alkoxysilane are usually conducted in an organic solvent.
" Therefore, a known 6rgaﬁic solvent is appropriately used as
the solvént of the alkcoxysilane solution,.but is preferably a
liguid having ét least one hydrdxyl group and an ether bond
.in the molecule, and more preferably a liquid having a
boiling point of 100 td 300°C. Examples of the organic
solvent include 3-methyl-3-methoxybutanol, 3-methyl-3-

ethoxybutyl acetate, propylene glyccl monomethyl ether,
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such as netal acetyl acetone. [00361 The hydrol ysis and
condensation reaction of the al koxysilane are usually
conducted in an organic solvent. Therefore, a known
organic solvent is appropriately used as the solvent
of the al koxysilane solution, but is preferably a
l'iquid having at | east one hydroxyl group and an ether
bond in the nolecule, and nore preferably a |liquid
having a _boiling point of 100 to 300C. Exanpl es of
prpﬁglgpgagﬂgcogompgﬁmeﬁhyﬂuggher acetate, dipropylene glycol
- 3-net hyl - 3- met hoxybutanol, 3-nethyl -3- ethoxybutyl
mopemehhEl thpybeﬁ@igtypaﬂenangﬁgchylmenhmephys ether,
~ propyl ene glycol nononethyl ether acetate, dipropylene
. prgbydéehe pbmopét hghoethek btitiyjpr epykeneigbpodll alcchol,
- nmononet hyl ether, propylene glycol nono-tert-butyl
isethgi, ailsoholyl eahgohek]lloksbaay| cahoohekl1esbyle acetate,
cel l osol ve, ethyl cellosolve acetate, butyl -

bucel| esol¥golbul ybueelh! esoh¥gcacet abetrafel hykraanbibobitol,
met hyl carbitol acetate, ethyl carbitol, and ethyl

me@ﬂymlbﬁkblﬁéﬁtébétagge @EﬁymtcgEbEBSlorgﬂH'8tﬁ9hV@QEb1tol
can be optionally selected and is preferably wWithin a

ack@Rge. frem Gmy ko 3,0 tl'P@%E (‘,Ne%&g%?ﬁ)%sua 5 %Vgggénally

by wei ght of the al koxysi | ane

seﬂggteaf?ggc§§s Exfeeagzgr9£¥ﬁhg aggag'yéaoﬁf §d98d3fo

to an al koxysl ane SO I on an a por i on or

pa§£| By %E§8ﬁ¥ gagggs ar h¥d£o£¥2$gigﬁgnd%n§gtlngQxysilaneh

[0037]

"Usually; water and, if néCeSsary, a hydrolysis
. catalyst are added to an alkoxysilane-solution and; after a
portion or all of alkoxy groups are hydrolyzed, condensation
is conducted while.removihg an aicohol and water produced as
'by—products. Herein, the alcohol produced as by—productsl
through the condensétion rééction is an alcohol R’OH produced
th;ough decomposition of an alkoxysilane [RxSi(OR’)gﬁ]} The-
‘solution also contains water added excessively for hydrolysis
and waﬁer produced newly through the condensation reaction.
DPistillation of the alcohol and water may be conducted by a
conventional distillation method, namely, heating of an |
alkoxysilane solution,. |
[0038]w

Water to be added to conduct the hydrolysis

condensation reaction is preferably ion-exchange water and is
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i s conducted while renoving an al cohol and water
produced as by-products. Herein, the al cohol produced
as by-products through the condensation reaction is
an al cohol R OH produced through deconposition of an
al koxysilane [RxSi (OR )y_X]. The solution also
contains water added excessively for hydrolysis and
wat er produced newl-y through the condensation
reaction. Distillation of the alcohol and water na
PropEerapduckefddbyn atheonentt ondl 1 diat #1nati bar meehodl the
nanmel y, heating of an - al koxysilane sol ution. [0038]
- albexeslienpe ddveddrdormivctcatmel tgdroigdiaptionally is
condensation reaction is preferably ion-exchange water
praheralsly 189npareferabtylysedand, t her appamplef Hytoodhbhwric
' per nol of the al koxysilane. The hydrol ysis catal yst
acidedsopfunhnal dyids apeeferably, abratidocasabyst andd,
for exanple, hydrochloriec acid, sulfuric acid, acetic
phéspidoriei 4EUQ) 08SLL & CadLH dand PPEBRNOL ENSELTFoROE | £cid are
-acid and paratol uenesul fonic acid are preferably ‘ :

préis&eab{P038¢4lt is also possible to partially nodify
with a polyimde or a polybenzooxazol e by addi ng one

[o@sgore kinds of tetracarboxylic dianhydride, or an
~active ester of a dicarboxylic acid, or a diamne, or

a bi ”Eféol%fleofk?'péﬁ'ggﬁ‘b%e t@"{aﬂ%ﬁiazﬁ{;oﬂoﬁ‘i%‘i}iv?{‘th a
urthernore, an acl conponen
polyimide or a poclybenzooxazole by adding one or more kinds
of tetracarboxylib dianhydride, or an active ester of a
'“dicarboéyliC“acid, or a di;mine, or a bisaminophenol‘updn the
polymerizatioh reaction. Furthermoré, an acid component
containing a silicon atom, or a diamine component may be
added.
- [0040]
| These reaction conditions are decided according tg
tﬁé constitutionlof the reaction system and is not
specifically limited. The hydrolysié réactioﬁ preferably
‘proceeds at 0 to 70°C for 1 to 5 hours, while the |
éondensation reaction preferably proceeds at 70 to 150°C for
1 to 10 hours.
"[0041]

.Furthermore, a preferable alkali-soluble resin is

- capable of polymer having a ring structure such as an imide

ring an oxazole ring or the like. A polyamic acid or a
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containing a silicon atom or a diam ne conponent may
be added. [0040] These reaction conditions are
deci ded according to the constitution of the reaction
systemand is not specifically Iimted. The
hydrol ysis reaction preferably proceeds at 0 to 70C
for 1 to 5 hours, while the condensation reaction
preferably proceeds at 70 to 150C for 1 to 10 hours.
[0041] Furthernore, freferable al kal i -sol uble resin
poygmigapabeeter 5| § e nividg arecwgserruetdre such as
an imde ring an oxazole ring or the like. A polyanic
poaghydoezgarddpoyink dad bylestzeonézal popyemideor are
precursor, and a pol yhydroxyam de of a _
Prpdéysehz ooxXEro| £t pranuress ors atewrprief ertablim1lbwing general
structure is.shown inthe follow ng general fornula
fotd)lileat) r esestianess ihrand Wil JESiatanes oftdhie: of the
pol ynmer are remarkably inproved having the ring
‘poSYHUEt WFE. reﬁ@@ﬁ@&F#Clﬁﬁ}§@édFﬁéﬁyhg dihe (+14 PR LD G .
CO R23. CO-NH R24-NH (4)

[0042]

[Chemical Formula 1]

(OH)p -~ (OH)gq
CO—R%*-CO—-NH—R?*-NH (4)
L B L1
(COOR®)

[0043]

In the general formula (4), mm represents the number of
a carboxyl group or an ester group, and represeﬁts an integer
of 0 to 2, and is more preferably selected from an.integer of
1 to 2: pp and gg of the general formula (4) represents the'
number of a hydroxyl group, and each represents an integei of
0 to 4 and satiéfies the following relation: pp + gqq > 0. nn
'of the general formula (1) represents the number of a
fepeating structural unit of the polymer and is preferably
within a range from 10 to 100, 000.
[0044]

In the general formula (4), R*® represents a di- to

octavalent organic group having two or more carbon atoms, and

21




[0043] In the general formula (4), mmrepresents the
nunber of a carboxyl group or an ester group, and
represents an integer of 0 to 2, and is nore :
preferably selected froman integer of 1 to 2. pp and
gq of the general fornmula (4) represents the nunber
of a hydroxyl group, and each represents an integer of
"0 to 4 and satisfies the following relation: pp + qq >
- 0. nn of the general formula (1) represents the
reREABRRTBf 2 aSFEPeRET AgCSTPRRENE afe v ed of reheapor yher
and is preferably wthin a range from 10 to 100, 000.
Expophay ¢h the déverantforganac(dyoupinebpiesenssdiaes of
di- to octavalent.organic group having two or nore
arcmabon aioashoantic2iciépr esent ss at stepict kw Bi c oapbdent
derived froman acid. Exanples of the dival ent
isoplganatigraupdj ndipkdeny bst eesi ohrbak prbt i £cid,
di carboxylic acids such as terephthalic acid,
napSoRaL diadd Ccacheky Ui @hesyd ot fed db cal bOXYb L $oReh$1 ) propane;
napht hal enedi car boxyl i ¢ acid, and ' -

an®i $1 CHEDOXY PREAYID % PPAAEs o1 @0ds @kt phat i ¢ di carboxylic
aci ds such as cycl ohexanedi carboxylic acid and adipic

cyélﬁétﬁiexﬁ@&@é%@iylié‘eaé{&V&%&”&d%c nic; gr O%a:n}%?.:eééd%f

residues of tricarboxylic acids s as tri

rthécﬁfﬁég' Af 1 O é&i@C% Oﬂgngnc Y %ggi@ e§n§§ tricarboxylic
ro uae o

tetraval ent organic I nc resi daues

acL% Fac&! bggyér'fmeafinq‘gléuggl Sar‘?gr@frler!lelcin{ci: c_:agfi ,d’and
examples.of the tetravalent orgaﬁic group include residues of
""tetracarboxylic acids"sUch'as pyromellitic acid,
benzophenonetetracarboxylic acid, biphenyltetrécarboxylic
. acid, and diphenylethertetracarboxylic acid. In_view of
alkali solubility, pp preferably satisfies the following
relation: pp > 0 in the generél formula (4). As the acid
4having such a structure, an acid having a hydroxyl group,
such as hydroxyphthalic acid or hydroxytrimellitic acid can
‘be used. These adid components may be used alone, or fwo or
more kinds of them may be used in combination. It is-
preferred ﬁo'copolymerize-l to:4O mol% of a.tetracarboxylic
acid residue.
[0045]

In the general formula (4), R** represents a di- to

hexavalent organic group having two or more carbon atoms and

represents a structure component derived from a diamine. Of
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benzophenonet et racar boxyl i c aci d,

bi phenyl tetracarboxylic acid, and

di phenyl et hertetracarboxylic acid. In view of alkal

solubility, pp preferably satisfies the follow ng

relation: pp > 0 in the general fornula (4) As the

‘acid having such a structure, an acid having a

hydr oxyl group, such as hydroxyphthalic acid or

hydroxytrinellitic gcid can be used. These acid |
th%%?rp%ﬁ%ﬂ@% ARyIBE Bsed2aldgREP SRVERG 6R ageRatikicnds of

them nmay be used in conbination. It is preferred to
prebporhherizeviey coBohadt wwesiatenee achr boxyreesul btig

residue. [0045] In the general formula (4), R24
pPol@peesents el of @ 1Keelkiavatlenti lotganicy grmfe tebding

two or nore carbon atons and represents a structure :
satoppomentheef o Veowingnralat aomneqg G 0 22nahebe, gtlogips -

as for R24, a group having an aromatic is preferable
stiwmcview pfe heaibl eshst anciey@fok e ¢eswbtiMothPofyn®ral

In view of alkali solubility, qq preferably satisfies
- foimeld old pw g =@l atliieni -Gh e RARIY othe tHaUG ure
preferably has a hydroxyl group in the genera

hyd 66 551 ;?fé‘ﬂp,- Psc A KBl & SQb Ubl e %@%ﬂ@%ci@?@&r&p may

hydrox group, a carboxyl group or a sulfonic aci

be G5 QAL fEBY %%oq_rﬂ%erétxa edl T gxa lagﬁn%f He ng such a
ude S

I am ne having such a Structure inc conpoun

stﬁ%ﬁ%ﬁé??;é%fﬁ&gﬁégﬁggﬁ&ggp&&gglngxafIuoropropane

uori ne

bis(aminohydroxyphenyl)hexafluoropxopane having a fluorine
“atom,” and diaminodihydroxypyrimidine,
diaminodihydroxypyridine, hydroxydiaminopyrimidine,

- diaminophenol, dihydroxybenzidine, diaminobenzoic acid,
diaminoterephthalic acid each having no fluorine atom.
[0046]

Rﬁ.in the generél formula (4) represents either
hydrogen or an organic group haviﬁg 1 to 20 carbon atoms. In
view of solution stability of the resulting photosensitive
resin solution, R% is preferably an organic groﬁp. In view
of solubility in an agqueous alkali solution, hydrogen is
preferable. In the present'invention, a hydrogen atom and an
alkyl group‘preferably coexist. Since a dissolution rate of
to the aqueous alkali solution varies by contrelling a ratio
of hydrogen to the organic group of R?*°, a photosensitive

resin composition having a proper dissclution rate can be
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atom and di am nodi hydr oxypyri m di ne,
di am nodi hydr oxypyri di ne, hydroxydi am nopyri m di ne,
di am nophenol , di hydroxybenzi di ne, di am nobenzoic
acid, diamnoterephthalic acid each having no
fluorine atom [0046] R25 in the general fornmula (4)
represents either hydrogen or an organi c group having
1 to 20 carbon atons. In view of solution stability
of the resulting photosensitive resin solution, R25
obtgipeet eribtiemab by gafie ydupren mivvrwcodusos ubit 11§ to
in an aqueous al kali solution, hydrogen is
90pmel &r abl B*°.| nWwhhe phesenmbenvent cenboa hydmegef Bt°om
and an al kyl group preferably coexist. Since a
exdesdsl 20} onollabéloty tn the aqueous alkali selutien
varies by controlling a ratio of hydrogen to the
debeganrecgeoup of R25, a photosensitive resin
conposition having a proper dissolution rate can be 23
[oobvai ned. Preferably, the hydrogen atom accounts for
10 to 90 nol % of R25. When the nunber -of carbon atons
of c | b | .ot 0 al [
Sl oo Ger a3 Mlgoae t  RE RO P e
r 4 cLur nent rived
st?ﬁ@@u?& Egﬁgyhén? &e %ggﬁaéiéﬂ é# gc%%?@?e%eragf%t%%s a

roman aci prerera ruc represe
stPMcEQ?eg§QS£gge£€égU£§ Egg'géggﬁgl formula (5).
[0048]

- [Chemical Formula 2]

—R%-CO—NH-R2"—NH-CO-R%8— 5)
- (COOR®),, (OH), (COOR™),
f0049]:

R?®* and R*® may be the same or different and represent a
di- to tetravalent organic group having 2 to 20 carbon atoms,
~and R¥ represents a tri- to hexavalent organic group having
3 to 20 carbon atoms and a hydroxYl group.
[0050] |

Also, R*® and R®® may be the same or different and
represent either hydrogen or an organic group having 1 to 20
carbon atoms. When the numbéf of carbon atoms of the organic

group exceeds 20, solubility in an alkali developing solution
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[ Chem cal Formula 21 R26- CO NH R27 NH CO R28- (5)
(COOR29)00 (OH)rr (COOR30)tt [0049] R26 and R28 may
be the sane or different and represent a di- to
tetraval ent organic group having 2 to 20 carbon atonms,
and R27 represents a tri- to hexaval ent organi c group
having 3 to 20 carbon atons and a hydroxyl group.
[ 0050] Also, R29 and R30 may be the sanme or different
and represent either hydrogen or an organic group
dehayipgateso 200 ad boh edemsrenhescrhe aunbereetr of 0 to 2,
carbon atons of the organic group exceeds 20, :
andolabbrefgrahlunsalkat¢ddévehophngnsepatioh 1240 2. rr
deteriorates. oo and tt each represents an integer of
rePrégelRis andinsegeefef abl yosél edfleth fromsarb idn egere of
1to 2. rr represents an integer of 1 to 4. Wen rr
chasabterigbies othahactesisticg Dbathecsesthit NPesin film
heat-resistant resin film deteriorate. [0051) In view
deoérheatceesi stance of the resulting polynmer, the acid
conponent contains an aromatic ring nore preferably.
fofarficularly preferred structure includes, for
exanple, trinellitic acid, trimecic acid, and

RUSE LT AR At
~ the acid component contains an aromatic ring more preferably.
Pérticularly preferred structure includes, for example,
trimellitic acid, trimecic acid, and_naphthalenetricarboxylic
'”acid residue. R? represents a tri- to hexavalent organic
group having 3 to 20 carbon atoms. Furthermore, a hydroxyl
group substituted on R¥ is preferably located adjacent to an
amide bond. Examples of the diamine capable of proaucing
such a structure include those in which an amino group of
'bis(3—amino—4—hydroxyphenyl)hexafluoropropane and bis (3-
hydroxy—é—amiﬁophenyl)hexafluoropropane each containing a
fluorine atom, and bis(3-amino-4-hydroxyphenyl)propane,
bis(3—hydroxy—4—aminophenyl)propané, 3,3"~diamino-4,4" -
dihydroxybiphenyl, 3,3’-dihydroxy-4,4’-diaminobiphenyl, 2,4~
| diaminophenol,  2,5-diaminophenol and 1,4-diamino-2, 5-
dihydroxybenzene each containing no fluorine atom is bonded.
[0052]

Exampies of a preferable compound among the compound

represented by the general formula (5) include, but are not
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group having 3 to 20 carbon atons. Furthernore, a
hydr oxyl group substituted on R27 is preferably
| ocat ed adjacent to an am de bond. Exanpl es of the
di am ne capabl e of producing such a structure include
those in which an am no group of
bi s( 3- am no- 4- hydr oxyphenyl ) hexaf | uor opr opane and
- bis(3- hydroxy-4-am nophenyl ) hexaf | uoropr opane each
containing a fluorine atom and :
1ipi ked- b nbbashyer bkyPhens| §pt bpekey structures. Also, H
bi s( 3- hydr oxy- 4- am nophenyl ) pr opane,
of 3CQOH dimantme- Ao Ylow b dyHe orybipheay| be substituted with
3, 3' - di hydr oxy-4, 4' -di am nobi phenyl ,; 2, 4-
groupsi sopheasl a ﬂeﬁhﬂla@roupheamleamgllgﬁempananprapﬁﬂ group,
di hydr oxybenzene each containing no fluorine atomis
a bongdedgrofPP52)t Exaimdesnethal pgedep abh et e0fpesHschloro
- anong the conmpound represented by the general fornula
gr&ﬁb,i@Cﬁéﬂﬁafim5r@6@hﬁptgr@@pli@l?éikl@br&@@@ﬁlh@ﬁéﬁﬂ, a
the follow ng structures. Also COON in the
triPiﬁ@%@@tngr%}%ﬁ NRyq be @@@@5@@@1@@ bt dap 9r oups
such as a et group, an ethyl group, a propyl
[o@EPPP, a butyl group, a trifluoroenethyl group, a
" trifluorochloro group, a pentafluoroethyl group, a
r up, "a trifluorobutyl group, and a
[c%ﬁ%%@egﬁ lyigargg [0053] [Chemical -Formila 3] OHO /
OHO aN)j o

HOOC COOH
< /

0054]

As long as solubility-in an aqueous alkali solution,
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H F3C CF3 HOOC HCOOH OHO OHO I/ HOOA\ | H H3C CH3 H
KCOON. HOOH/ Ol ai-;Z O | H02 HHOOC COON HO OH
l o AO::L ~I HHI~ HOOC COON. . HOOC HO O OH COOH N
H OO [0054] As long as solubility-in an aqueous

al kali solution, 26 photosensitivity and heat

resi stance are not adversely affected, it is also-
possible to nodify the acid conmponent wth

tetracarboxylic acid or dicarboxylic acid each havin
phﬂBosensgtgv ty ang heat res?stange are not adverselyg

affected, it is also ?ossible to modify the acid component
with tetracarboxylic acid or dicarboxylic acid each having no -
hydroiyl group. Examples thereof include aromatic |
tetracarboxylic acids such as pyromellitic acid,
benzophenonetetracarboxylic acid, biphenyltetracarboxylic
acid, diphenylethertetracarboxylic acid, and
diphenylsulfonetetracarquyiic acid, and diester compounds
thereof in which two carboxyl groups are replaced by a méthyl
group and an ethyl group; aliphatic tetracarboxylic acids
“:such as bﬁtanetetracarboxylic acid and =
cyclopentanetetracarboxylic acid, and diester compounds
.thereof in which two carboxyl groups are replaced by a meﬁhyl
group and an ethyl grou?; aromatic dicarboxyliq acids such as
#érephthalic acid, isophthalié acid,
diphenyletherdicérboxylic acid, and naphthalenedicarboxylic
acid; and aliphatic dicérboxylic acids such as adipic acid.
"The modification degree is preferably 50 mol% or less, énd
more’preferably 30 mol% or less, of the acid component, ‘When
‘ the'modification degree is more than 50 mol%, solubility in
an aqueous alkali solution and photosensitivity may
deteriorate.
[0055]

In the general formula (4), a structure component

derived from a diamine is preferably selected from structures
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hydr oxyl group. Exanples thereof include aromatic
tetracarboxylic acids such as pyronellitic acid,
benzophenonet et racar boxyli c aci d,
bi phenyl t et racar boxylic acid,
di phenyl et hertetracarboxylic acid, and
di phenyl sul fonet etracar boxylic acid, and diester
conmpounds thereof in which two carboxyl groups are
repl aced by a nmethyl group and an ethyl group;
reﬁF?Eﬁ%F?@ %ﬁtFb@a?@b%9W@@ga@ea§ra%uéﬁraglas (6), (7) and
but anet etracar boxylic acid and
8&:yclopentanetetracarboxyl|c acid, and diester
-conmpounds thereof in which two carboxyl groups are
[0OPepl aced by a nethyl group and an ethyl group;
aromati ¢ di carboxylic acids such as terephthalic
[Chemtlcai sPphinhaki ¢]aci d, di phenyl et herdi car boxylic
aci d, and napht hal enedi carboxylic acid; and aliphatic
di carboxylic acids such as adipic acid. The
nodi fication degree is preferably 50 nol % or | ess, and
—'FHR%LHRIH-@@%R 230 QOHINPI—REE— ofg)t he aci d
onent When the nodifichtion dégree is nore than
5§3p§ % solubility in an ous al kali solution and
Yensitivity may deter} re. [0055] In the
general formula (4), a structure conponent derived
froma diamne is preferably sel ected from structures

__%$§$§ﬂgg§%§&$gﬁpy_hng_ (ﬁpayl_g geral formul as (6),
| ~ (OH)w

— R37 _ — R38..
R¥-GO-NH—R @®
(OH),,

{0057]

In the general formula (6), R:"l.and,R33 may be the same
or different qnd represent a tri- to tetraﬁalent organic
group having 2 to 20 carbon atoms and a hydroxyl group, and
R¥? represents a divalent organic gfoup having 2 to 30 carbon
atoms. uu and vv each represents an integer of 1 or 2. In.
the general formula (7), RE’;1 and R3® may be the same or
different and represent divalent organic group having 2 to 20
_carbon atoms, and R¥ représents a tri- to hexavalent organic
group having 3'to 20 carbon atoms and a hydroxyl group. ww

represents an integer of 1 to 4. In the general formula (8),
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[0056] [Chemical Formula 4] -R 31-NH . CO R32-CO NH i

33- (6) (OH),,,, (OH, R34-CONH i 35-NH CO R36-

(7) (H)w R 7-CONH i 38- (8) (OHzz [0057] In

the general fornula (6), R31 and.R33 nmay be the sane

or different and represent a tri- to tetraval ent

organic group having 2 to 20 carbon atons and a

hydroxyl group, and R32 represents a dival ent organic

group having 2 to 30 carbon atonms. uu and vv each

R idHivedentofrgas @ gnoyp (e igener dlo 20 carbon

fornula (7)y; R34 and R36 nmay be the sanme or different
atapg r éﬁﬁegentramr\%eéms Gr ramtiT tor dgxahvadieng Droerd@ group

carbon atons, and R35 represents a tri- to hexaval ent
ha@ﬁganﬁctOgE@upahhvnnthmBoaﬁd gahpdmoatyongrang.a zz

hydr oxyl group. ww represents an integer of 1 to 4.
repnethetgener ahtégenubd (8fp 28 R37 represents a

di val ent organic group having 2 to 20 carbon atons,
[0aBREH])R38 represents a tri- to hexaval ent organic group

having 3 to 20 carbon atons and a hydroxyl group. zz

represephs aonéniegebrwhlh (9) 4. R¥ GRRBR* preferably have
an aromatic ring in view of heat resistance of the resulting
polymer. Specific examples thereof include a hydroxyphenyl
group, a dihydroxyphenyl group, a hydroxynaphthyl group, a
'dihydrbxynaphthyl group, a hydroxybiphenyl group, a
“"dihydroxybiphenyl group, a
bis (hydroxyphenyl)hexafluoropropane group, a
bis (hydroxyphenyl)propane group, a bis(hydroxyphenyl)sulfone
group, a hydroxydiphenylether group, and a
dihydroxydiphenylether group. It is also possible to use
aliphatic groups such as a hydroxycyclohexyl group and a
dihydroxycyclohexyl group. R*? preferably represents a
divalent group having an aromatic in view of heat resistance
of the resulting polymer, and examples thereof include a
- phenyl group, a biphenyl group, a diphenylether group, a
diphenylhexafluoropropane group, a diphenylpropane groﬁp, and
a diphenylsulfone group. In addition, an aliphatic
cyclohexyl group can be used.

[0059]

In the general formula (7), R* and R preferably
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In the general fornmula (6), R31 and R33 preferably
have an aromatic ring in view of heat resistance of
the resulting polyner. Specific exanples thereof

i ncl ude a hydroxyphenyl group, a dihydroxyphenyl
group, a hydroxynapht hyl group, a di hydroxynaphthyl
group, -a hydroxybi phenyl group, a di hydroxybi phenyl
group, a bis(hydroxyphenyl)hexafl uoropropane group, a

bi s(hydr oxyphenyl ) propane_ group, a o _
reBF@%ﬁ Br6x§gﬁ%ﬁ§P§s%FPBﬁehaE%BEp?naaromatlC in view of heat
- _hydroxydi phenyl et her group, and a
reaFﬁyﬂFEQyﬂfpﬁ%ﬁyF%FﬁéglﬁgoBBlym@risaaﬁsﬁxﬁ@séebléh@QGOf

~use aliphatic groups such as a hydroxycycl ohexyl

ingtede anshenyvdi éydvdxyasykbipheryl group. &32@iphehgiabhgr
represents a divalent group having an aromatic in

greguew af dhpheny Eséss Ahgeropfophrer g@sulpj ng @bpyerylpasdane . -
exanpl es thereof include a phenyl group, a biphenyl

grgupupand di pheinyh et el fgheuprodp. In addition, an
di phenyl hexaf | uor opr opane group, a di phenyl propane

. al gpieaipi c aBglc1 ehatkphegybsyl £9Reoar Q88d . | R*2dgHE EOPab @ has an
al i phatic cycl ohexyl group can be used. [0059] In the

argefeidl rieg mih ay {d) , o R 2PdrE3Ps PALEET 8P ¥hne 2Pesulting
represent a dival ent group having an aromatic 1n Vvieéw

; . .
poPimbeat Sﬂ&%ﬁ@%@&nﬁlﬁi%ﬁe&ﬁgf '1@9:1%eygr]‘mcgﬂ)gwﬁhenyl

exanpl es "t hereof in nyl  group,
T e TG Spr ohee. B M P BB Brghasieone: 2
dihydroxyhaphthyl group, a hydroxybiphenyl group, a
'dihydroxybiéhenyl group, a
bis (hydroxyphenyl)hexafluoropropane group, a
bis(hydroéyphenyl)propane group, a bis(hydroxyphenyl)sulfone
group, a hydroxydiphenylether group, and a
.dihydroxydiphenyiether‘groﬁp. It is also possible to use
aliphatic groups such as a hydroxycyclohexyl group and a
dihydroxycyclohexyl group.
[0060]

In the general formula (8), RY preferably represents a
divalent group having an aromatic in view of heat resistance
of the resulting polymer, and examples thereof include a
phenyl group, a biphenyl group, a diphenylether group, a
diphenylhexafluoropropane group, é diphenylpropane gréup, and
a diphenylsulfone group. In addition, an aliphatic

cyclohexyl group can be used. R*® preferably has an aromatic -
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group, and a di phenyl sul fone group. In addition, an
al i phatic cycl ohexyl group can be used. R35 preferably
has an aromatic ring in view of heat resistance of
the resulting polyner. Specific exanples thereof
i ncl ude a hydroxyphenyl group, a dihydroxyphenyl
group, a hydroxynaphthyl group, a dihydroxynapht hyl
group, a hydroxybi phenyl group, a dihydroxybi phenyl
_group,- a bi s(hydroxyphenyl ) hexaf | uor opr opane groqp, a
ring sihy ook éﬁﬁqsp?%ﬁ%ﬁﬁﬁﬁﬁ?nﬁf Hhe resulting polymer.
bi s( hydr oxyphenyl ) sul fone group, a _
SPefHl b Y terss eiltereqf olipsludrl & hydroxyphenyl group, a
di hydr oxydi phenyl et her group. It is also possible to
dihgdrozypiptat I cgrpuripsa suedr ey phydriok yas@imhexy
group and a di hydroxycycl ohexyl group. [0060] In the
dilgemerandmiithy a ¢B8)yp R hpydf edhl pharepr egentrs, &
di val ent group having an aromatic in view of heat
dil @i st @nosherofl teouEsw ti ng pol yner, and exanpl es
t hereof include a phenyl group, a biphenyl group, a

bi &l eryst i He v 01 Hedkes £ B o b dheyaddgloropr opane

group, a di phenyl propané group, and a di phenyl sul fone

b1 SNOHPe oA 120} 1) O p Ak &t RRAL I £ 1 &Y Gl RN IEAHD) S8l Fone
be ‘used.” R38 preferably has an aromati'’c 30 ringin

T A T B AR Rl 27y dF owyphenyi
di%géﬁﬁ%y%}pﬁgﬁpﬁgéﬁggﬂ5¥gﬁpgr%%pisaaﬁ%%r%éggﬁ%ﬁ%hXB use
aliphatic groups such as a hydtokycyélohexyl group and a
” “dihydr6xycy§lohexyl group.

{00611 '

Examples of a preferable coﬁpound.among the compounds
represented by the general formula (6} include, but are not
limited to, those having the following structures, or those
in which a portion of the benzene ring is substituted with a
methyl group, an ethyl gfoup, a trifluoromethyl group, an
ester group, an amide group, or a fluorine atom.

:[0062]

[Chemical Formula 5]
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di hydr oxynapht hyl group, a hydroxybi'phenyl group, a
di hydr oxybi phenyl group, a
bls(hydroxyphenyl)hexafluoropropane group, a

bi s( hydr oxyphenyl ) pr opane group, a

bi s(hydr oxyphenyl ) sul fone group, a

hydr oxydi phenyl et her group, and a

di hydr oxydi phenyl et her group. It is also possible to
use aliphatic groups such as a hydroxycycl ohexyl

group and a di %cycloh%ﬁﬂ, up [ 0061] Exanpl es
of a prefera mpoy Fpounds
represented by s .) i ncl ude, -but
‘are not |limted toH th avilng the foll ow ng

structures, or those #Mi ch a portion of the
benzene-ring istﬁrbstituted with a_ nethyl group, an
ethyl grou o | uoronet hyl g Ny, ester group,

an am de gnou a fluorine at_ [ Chem ca
For mul a 5] \ H /" N\ / N
N1 /7 V1 H. oo \

o)

[0063]

.Examples of a preferable compound aﬁong the compounds
‘.represented by the general formula (7) include, but are not
‘limited_to, those having the foliowing structures.

[0064] |

[Chemical Formula 6]
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H\ HS\ OO0 &Z OO / HI \ /_I| HF3CCF3 -\ | OHO
oHO HI VW / I H HBCCH3 HOOHO HO OH H H [0063]

" Exanpl es of a preferabl e conpound anong the conpounds
represented by the general formula (7) include, but
are not |imted to, those having the follow ng
structures. [0064] [Chem cal Formula 6] 32 H F3C CF3
HI \ N/ HO/ OHOHHICCH3E H\ \ NN/ OHO OHO
/' 1 HO2 H \ NS N ' .

- F SN
_ . N N. =
0 ﬂill m‘; 0 '
) HO . (0] _

H
& X
S HaC, CHs PRI (i N
MY CCY
r X
HO OH

Vi x
SITOYCLY Y
° ho _ on ©
e PN e N
N N =~
| T ﬁ T
_ HO :
Z x ' '
x N N P
HO OH

[0065]

EXamples of a preferable compound aﬁong'the compounds
represented by the general formulé (8) include, but afe not
limited to, those having the following structures.

{0066]. | |

[Chemical Formula 7]
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OHO'OHO -/ 1 HH\A NN/ OO HOH NNI/ 00 HO
"OH [0065] Exanples of a preferable conpound anong the
conmpounds represented by the general formula (8)
“sinclude, but are not I|imted to, those having the
follow ng structures. [0066] [Chem cal Formula 7] 33
OHO OHOHNHN-CH [0067] In the general fornula
(6), (7) and (8), it is also possible to nodify with
' the other diami ne conponent in the proportion within
\<§%§ﬁB?EH®ron1l t 0 nol#d based on the diam ne.
\ es t hedt h di afg=e conponent i ncl ude
enyINeTiedi Ami ne}=di aHint yl et her,
ybenzene, dia"wodlphenylnethane
nyl sul f one, OH

am nopheno
di am nodi ph

(00673

In the general formula (&), (7) aﬁd_(S), it is élso
possible to modify with the other diamine component in the
proportion within a range from 1 to 40 mcl% based on the

diamine. Examples of the other diamine component include

”thehylenédiaminé;'diaMihOdiphénYléther;”aminéphéhOXYBénzehe}'MM“N"”

diaminodiphenylmethane, diaminodiphenylsulfone,
bis(trifluoroﬁéthyl)benzidine, bis(aminophenoxyphenyl)prdpane,.
bis(aminophenoXyphenyl)sulfoﬁe, or compounds in which the
aromatic ring_thereof is substituted with an alkgl group ‘or a
halogen'atom, aliphatic cyclohexyldiamine,'
methylenebiscyclohexylamine, and hexamethylenediamine. When
_such an aliphatic diamine component is coﬁolymerized in the
- preoportion of more than 40 mol%, heat resistance of the
resulting polymer deteriorates, and thus the proportion of
_copolymerization.is preferably 40 mol% or less.
[0068]

It is also pdssible to use, as a heat—resistant.pelymer
precursor resembrance to a polyamic acid, a polyhydroxyamide

in place of the polyamic acid. Such a polyhydroxyamide can
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bi s(trifluoromethyl)benzidine,
bi s(am nophenoxyphenyl ) pr opane,
bi s(am nophenoxyphenyl )sul fone, or conpounds in which
the aromatic ring thereof is substituted with an
. alkyl group or a halogen atom aliphatic
. cycl ohexyl di am ne, nethyl enebi scycl ohexyl am ne, and
hexamet hyl enedi ami ne. Wien such an aliphatic diam ne
conponent is copolynerized in the proportion of nore
bet al a&@eﬁan%ah@@ﬂd%%ﬁaﬂcée%ﬁt%ﬁ@ Of eauPpi paginophenocl
pol yner deteriorates, and thus the proportion of
CO@BBBP?n@ﬁ@z%tdbﬁarboﬁvéiérabﬂ9 AGpest Dbior degmlg0EE8|the
It is also possible to use, as a heat-resistant
mepbbg et tb&ecaasbione$3ﬂbuaﬁce nethopobyantechtig, aa
pol yhydroxyam de in place of the polyam c acid. Such
dehy@obyhydr caydensgiéngange3d bechbiai dedybyolexylcarbodiimide
condensation reaction of a bisam nophenol conpound
withdaa dttarbodyhiicingi d. b Speei hbshexaptesp&ind Neand a
nmet hod of the reaction include a nethod of reacting a
meﬂBB&déﬂté@@lﬁ@nﬂ§g§WD§eaﬂeﬁél§998na§f a dlcarboxyllc acid
di cycl ohexyl carbodiimde wth an acid and addi ng a

31.6h 581 §OPAENR! 5 & PHPOYN do £ Ry B B 59K el%latggrhcnﬁ\]md the

dropwi se a solution of a dicarboxylic acid ori de

' soSQTfoﬁoé&ﬁﬁgfnfégaabﬁéﬁ@l@?gh££9$eCQ@@QU%Qa%§£§Hln %gded

ution containing a tertrary am ne Suc
+ndd gg therein. [0069] Wen a polyhydroxyan1de IS
use is possible to

[0069]

T 'When a polvhydroxyamide is uSed;”it”islpOSSible to
obtain a positive photosensitive resin composition capable of
removing the area exposed to ultraviolet ray using an aqueous
alkali solution by adding a photosensitizer such as a
naphthoguinonediazide sulfonate éster to a solution.of the
polyhfdroxyamide.

- [0070]

| Furthermore, an acid or diamine component of the
general formula (4) may be copolymerized with an aliphatic
group having a_silokane structure so as to.improve the
adhesion property to a substrate as long as heat resistance
is not deteriorated. Specific examples'of the diamine |
component include those obtained by copolymerizing with
bis(3faminopropyl)tetramethyldisiloxane or bis{p—-

aminophenyl)octamethylpentasiloxane in the proportion of 1 to
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obtain a positive photosensitive resin conposition
capabl e of renoving the area exposed to ultraviol et
ray using an aqueous alkali solution by adding a
phot osensi ti zer such as a napht hoqui nonedi azi de
sul fonate ester to a solution of the
pol yhydr oxyam de. [0070] Furthernore, an acid or
di am ne conponent of the general formula (4) may be
. ,.copolymerized with an aliphatic group having a
10snPd%kane structure so as to inprove the adhesion
_ Ero?erty to a substrate as |Iong as heat resistance is
[ORéLl] deteriorated. Specific exanples of the diami ne
conponent include those obtained by copol yneri zing
wi t h'Théi 8182 At popubpy | Feein amet iy dbseésexanenvention may
bi s(p- am nophenyl ) oct anet hyl pent asi | oxane in the
bepoopopr toopostdlof oa 35t ilchorédd uhDO7t#¢pFhsented by the
al kal i -soluble resin of the present .invention nmay be
genatyl coopased 0f)p strugyubal a usbbol epeesent gdobynd heith
general formula (4), or may be a copol yner or a blend
thad bbhet her pibenrgtrugtgral unit. [0072] It is also
possible to react a term nal sealing agent wth a
rodggm nal of a polyner of the general fornula (4). As
the term nal sealing agent, a nonoam ne, an acid

anhyﬁfiﬁg'af%o possible to react a terminal sealing agent
with a terminal of a polymer of the general formula (4). As

the terminal sealing agent, a monoamine, an acid anhydride, a

“monccarboxylic acid, a monoacid c¢chioride ¢ompound and a T

monoactive ester compound can be used. It is preferred
because a molecular weight ﬁan be controlled to a preferable
range by reacting with the terminal sealing agent. Also,
various organic groups as a terminal group can be introduced
by reacting with the terminal sealing agent.

[0073]

Examplés of the monoamine used in the terminal sealing
agent include, but are not iimited to, aminéhydroxyquinoline,
5ydroxyaminonaphthalene, carboxyaminonaphthaiene,
aminonicotinic acid, aminosalicylic acid, aminotoluib acid,
ammelide, aminobenzoic acid, aminobenzenesulfonic acid, 3-
aminobenzenesulfonic acid, aminodihydroxypyrimidine,
aminophenol, aminomercaptoquinoline, mercaptoaminonaphthalene,

aminodimercaptopyrimidine, aminothiophenol, ethynylaniline,
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nonocar boxyl i c. acid, a nonoacid chl oride conpound and
a nonoactive ester conpound can be used. It is
preferred because a nolecul ar weight can be
controlled to a preferable range by reacting with the
term nal sealing agent. Al so, various organic groups
as a termnal group can be introduced by reacting
with the termnal sealing agent. [0073] Exanples of
- the nonoanine used in the term nal sealing agent
dighkyngéanphingr echoyryiamtegngphthalene, and
am nohydr oxyqui nol i ne, hydr oxyamni nonapht hal ene,
diehhpoxyaminonaphthaleme; . aminonicotinic acid,
am nosalicylic acid, am notoluic acid, anmmelide,
[0@%e hobenzoi ¢ aci d, am nobenzenesul fonic acid, 3-
am nobenzenesul foni ¢ acid, am nodi hydr oxypyri m di ne,
am nepdeapted ask aopes € aphoayi tlés8enoncamines are 5-amino-
mer capt oam nonapht hal ene, ami nodi mer capt opyri m di ne,
8 -Hﬁaﬁ@k?dq@pﬁﬁnﬂbe , €1 by Pyt @Ry 7 Agmid6ndbet Rynyhani 1 Lgdroxy -
et hynyl am nonapht hal ene, and

6—'%%8ﬂﬁhﬁﬁéﬂ@ﬁéphilﬁ\§/§ﬁ§xy f)D%ﬂﬁoﬁéﬁﬁ@ﬁé?@n§xafmﬂ1f§roxy~

anong ese nonoam nes are 5-am no-

4- %M%%HGHMQ&@% aﬂ‘%@%&ﬁyxy gm%ﬂ%ﬁ@ﬂgf&hgn% ~hydroxy-

hydr oxy- 6-am non al ene,
%2%?%9 ﬁ%ﬁ%ﬁ%ﬁ%fﬂ S R b aneloarpoxy-
-%mh dngxﬂt%alggénof htha G g—im%%?%%g?thalene, I~carboxy-

am nonap ]%ﬁ)}é%e

e ar boxy- 6-am no al ene
5- %ﬁ%n%% Q gﬁgp 2- car oXy~— y—amfhonaghg ene, 2 carboxy-

'”G—aminonaphthaleﬁe; 2¥caﬁbo2y¥5Famindnaphthalene;:24“¥“'
aminobenzoic acid, 3-aminobenzoic acid, 4maminobénzoic acid,
' 4—aminosalicylic acid, 5-amincsalicylic acid, 6-
.aminosalicylic acid, 2-aminobenzenesulfonic écid,'3~
‘aminobenzenesulfdnic acid, 4-aminobenzenesulfonic acid, 3-
aminof4,6—dihydroxYpyrimidine, 2-aminophenol, 3-aminophenol,
'4—aminophenol,‘2—aminothiophenol, 3~aminothiophenol, 4-
amipothiophenol, 3-ethynylaniline, 4—e£hynylaniline, 3,4~
diethynylaniline; and 3,5-diethynylaniline.

- [0075]

Examples of the compound selected from an acid h
anhydride; a monocarboxylic acid, a monoacid chloride
compound and a monoactive ester compound used as the terminal
sealing agent includé acid anhydrides such as phthalic

anhydride, maleic anhydride, nadic anhydride,
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5- am nonapht hal ene, 2-carboxy-7-am nonapht hal ene,

2-car boxy- 6=amni nonapht hal ene,

2- car boxy- 5- am nonapht hal ene, 2 am nobenzoi c acid,

3- am nobenzoi c acid, 4-am nobenzoic acid,

4-am nosalicylic acid, 5-amnosalicylic acid, 6-

am nosalicylic acid, 2-am nobenzenesul fonic acid, 3-

am nobenzenesul foni ¢ aci d, 4-am nobenzenesul fonic

acid, 3- am no-4, 6-di hydroxypyri m di ne, 2-am nophenol ,
cyglahfhdphensfroony hif napheasdlde 2- apdndr hydpperiphthalic

3- am not hi ophenol, 4- am not hi ophenol ,
anBydrhgay| apntearbony bifdyagidai svak, a8, garboxyphenol,

di et hynyl aniline, and 3, 5-di ethynylaniline. [0075]
caBExanpthesopfienhi, coppoondcsebesyedphtbalaneaci d

anhydri de, a nonocarboxylic acid, a nonoacid chloride
me coapbuadriaodyaaptioatény e estieox gbapoandsusionas dbed,

term nal sealing agent include acid anhydrides such
etRgnphb&atscc anhydrddech i ebenaphydatde, aadi C

anhydri de, 37 cycl ohexanedi carboxylic anhydri de, and
etﬁyﬂ%ﬂﬁ@%ﬂ@@éb@'é@id?nﬁﬂgrmgﬁéaHPﬁoéﬁlgﬁidé'@oﬁﬁb@§ds in

such as carboxyphenol, carboxythi ophenol,
whWEr 9xyeasboxynaphthal R0feof is acid-chlorinated; monoacid

nmer capt ocar boxynapht hal ene, car boxybenzenesul foni c

ch%?%gde 5%%%%?%@§nf9!§hfgﬂdan %eéhﬁggégfﬂgg% lg%%%%%ﬁgg

ynyl na oi ¢ aci d,” and nohoaci or i
b UL, RERBONL, UULILSEILLS acia phcnqiic scid,
mafgqgrggfly g&é?%ﬁé?ﬁéé@?%a%%é&%ﬁf@ acid, 3—hydroxyphthalic
""acid, 5-norbornene-2,3-dicarboxylic acid, and
dicarboxynaphthalene is acid-chlorinated; and active ester
compounds obtained by reacting a mogoacid chloride compound
with N-hydroxybenzotriazoie or N—hydroxy—5;norbornene—2,3—
‘dicarboxyimide.
t0076]

Examples of a preferable compound among these compounds
include acid anhydrides such as phthalic anhydride, maleic
“anhydride, nadic anhydride, cyclohexénédicarboxylic anhydride,
- and 3-hydroxyphthalic anhydride; monocarboxylic aéids such as
.3~c§rboxyphenol, 4-carboxyphenol, 3—carboxythiophenol,.4—
'carboxythiophenoi, i-hydroxy-7-carboxynaphthalene, l-hydroxy-
©-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene, 1-
mercapto-7-carboxynaphthalene, l-mercapto-6-

carboxynaphthalene, l-mercapto-5-carboxynaphthalene, 3-
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di carboxylic acids such as terephthalic acid, phthalic
acid, maleic acid, cyclohexanedicarboxylic acid,
3- hydroxyphthalic acid, 5-norbornene-2 3-dicarboxylic
acid, and dicarboxynapht hal ene i s acid-chlorinat ed,
and active ester conpounds obtained by reacting a
monoaci d chloride conpound wth : _
'N-hydroxybenzotriazol e or N hydroxy-5-norbor nene- 2, 3-
- dicarboxyi mde, [0076] Exanples of a preferable ,
CathAP IR SRRyl tHese topouhTsRrPreYReRZ G fonic acid,
.. anhydrides such as phthalic anhydride, maleic -
3-ahhyRY Hern 2 prbeli RSB yéir ¢ ey n e led ptekantdi ¢ar bokyl i ¢
~anhydride, and 3-hydroxyphthalic anhydride;
digphventpoxitiec acids audhs3 a5 dBethybokyphentt  acid;
4- car boxyphenol , 3-car boxyt hi ophenol , 4-
mored Gk yt il aphds of omdelnydls aky -wh Tait boxyaapdt hal @neyp thereof
» 1- hydroxy- 6-car boxynapht hal ene,
is lahiydhr cixle 5ircatr ddX yixapdd died eftel odtde compounds in which
nmer capt o- 7- car boxynapht hal ene, 1-nercapt o-6-
on LRI aryegd et €N eg rdutes € apt € Ho &2 POX yAad habemess 3
- 38 carboxybenzenesul foni ¢ aci d, ,
tedegRfoxybenzenesyhfion & ackdi, maadfyhydenzoic acid,
4-et hynyl benzoic acid, 3,4- diethynyl benzoic acid, and
cy S Sk atdynyd £ agdk &y %wgﬁﬁﬁ%éké§4%§éﬁkﬁgelene, 1,6

conmpounds i n which a carboxyl’ group ther

S R Dhr DO G oup G 0 Sl B her e e

dicﬁfrbégne t{haéﬂecneacilsd’a ihé—hca}'!][&riar?alltdéd;naalme & Ci\gé ester

“compounds obtalned by reactinyga monoacid chloride compound  ~

with N—hydroxybenzotriazole or Nnhydroxy—5~norbornene—2}3—
dicarboxyimide.

[0077]

| The proportion of the monoamine to be introduced in the
~terminal sealing agent is preferébly within a range from 0.1
to 60 mol%, and particularly,preferably from 5 to 50 mol%,
based on the entire amine component. The proportion of the
compound, selected from an acid anhydride, a monocarboxylic
acid, a monoacid chloride compound and a monoactive ester
compound used as the terminal sealing agent, to be introduced
is preferably within a range from 0.1 to 100 mol%, and
.particularly preferably from 5 to 90 mol$%, based on the
diamine component. A plurality of different terminal groups

may be introduced by reacting a plurality of terminal sealing
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cycl ohexanedi car boxyl i c acid,
1, 5-di car boxynapht hal ene, 1, 6- di car boxynapht hal ene,
1, 7- di car boxynapht hal ene, and 2, 6-
di car boxynapht hal ene i s acid-chlorinated; and active
ester conpounds obtai ned by reacting anonoacid
chl oride conpound w th N-hydroxybenzotriazole or
_N-hydr oxy- 5- nor bor nene- 2, 3- di carboxyi m de. [0077] The
proportion of the nonoam ne to be introduced in the
a9eBEfAT nal sealing agent is preferably within a range
- from0.1 to 60 nol% and particularly, preferably
[CP¥8M 5 to .50 nbl % based on the entire am ne
‘conponent. The proportion of the conpound, sel ected
fronThe aeidianhydesteng sagenocanboxghiced acid, the polymer
nmonoaci d chl ori de conpound and a nonoacti ve ester
capohpoeadiligedetsctbe berbhaafcltaving agehdd.t &dde example,
introduced is preferably within a range fromO0.1 to -
thdObermifalapdalpagt agehartynpref eaably fee8tbedionPO
nol % based on the diam ne conponent. A plurality of
digdkbieirgt therpbNghe B OURSo WBYcREthOt FOLMCEE1 b¥ealing agent
reacting.a plurality of term nal sealing 39 agents.

hab00d8h idbeodigtohnalysgal hngaagentipisducrd Lpyo the

pol ymer can be easily detected by the fol | owm ng

SofEhISEipF LI Fpiod L TLAR SR8 M A0eBl 80
coMQéQQn{h§st§{PﬁQ€£x§faﬁﬁfgsa@%”%he polymer, and measuring
them using gas chromatography‘(GC) or NMR. Alternatively,
“the terminal sealing agent can be easily detected by directly’
measuring the polYmer component, into which the terminal
sealing ageﬁt has been introduced, using pyrolysis
' gaschromatograph (PGC), infrared spectrum or C’NMR spectrum.
[0079]

The polymer containing‘structural unit represented by
fhe general formula (4) as a main comp;nent is synthesizediby
’thé following methdd. The polyamic acid or poyamidate ester
can be synthesized, for example, by a method of reacting a
tetracarboxylic dianhydride with a diamine compound at low
temperaﬁure, a method of obtaining é diester from a
tetracarboxylic dianhydride and an alcohol and reacting the
diester with an amine in the presence of a condensing agent,

and a methcd of obtaining a diester from a tetracarboxylic

dianhydride-and an alcohol, followed by an acid chloriration
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has been introduced, in an acidic solution, thereby
deconposing into an am ne conponent and an acid
anhydri de conponent as structural units of the
pol ynmer, and neasuring them using gas chromat ography
(GC) or NVR Alternatively, the termnal sealing
agent can be easily detected by directly neasuring
t he pol yner conponent, into which the term nal
~ _sealing agent has been introduced, using pyrolysis
of 4R n¥ oFat bR QPR ¢ PRI XY HF raf B SpecERTmRSF TIBNMELon
-~ spectrum [0079] The pol ynmer containing structura
witlpianra@pietented by the general formula (4) as a nain
conponent is synthesized by the follow ng nethod. The
[0%%gﬁanic acid or poyanidate ester can be synthesized,
for exanple, by a nethod of reacting a
t et rEvarbokyth ydr ok warinydl | den e holat adi read riey conpouhehsdtion
_ | ow tenperature, a nethod of obtaining a diester from
- reactiet rafad Bokydhin e ieethyTr ¢sieo@ntd adndl Lotz ahskylic acid.
reacting the diester with an amine in the presence of

Spéctondensimyl agedt , thante thd@t Hodl e ODtRMNEIY & reacting
diester froma tetracarboxylic dianhydride and an

a dwehedsidelioned dPnamnaoid ghtwripnation 40 of the

resul ting dicarboxylictc acid and further a reaction

‘ . . . T | . .
dl%%%%%oﬁ%é%%& e Thec@P WMFHY%HQ%M%@&M a

ondensation reactlon

bi @ﬁﬁmmmoéoﬁm&,ndaﬁ]da %edélgoa}{ boof(yiéé:ir?gc i cgropwise a

solution of a dicarboxylic acid dichloride to a solution of a

“bisaminophenol”cbmpound;“the'SOlutioh"Céntaining a tertiary T

amine. such as pyridine.
[0081]

The resin composition of the present invéntion contains
(b} a silicon compound having a secondary arcmatic amino
~group and an alkoxy group. AAs used herein, the silicon
éompound means a'compound containing a silicon atom in the
molecule. When the resin Composition‘contains, in addition
to the alkali-soluble resin (a), the silicon compound having
a secondary aromatic amino group and an alkoxy group (b), the
adhesion property of the composition after cufing to a
silicone substrate, ceramic or metal can be enhanced without
adversely affecting the photosensitive component.
Surprisingly, the effect of improving the adhesion property

of the composition after development to a substrate is also
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Specj fic exanples of the nethod include a nmethod of
reacting a dehydration condensi ng agent such as

di cycl ohexyl carbodiimde (DCC) with an acid and addi ng
a bi sam nophenol conpound, and a net hod of adding
dropwi se a solution of a dicarboxylic acid dichloride
to a solution of a bisam nophenol conpound, the
solution containing a tertiary am ne such as

' Ldin 1], ,The resin conpositjon of the present
e el S S T FRBE R b re TRA 1 £
digcondar% aromatic amno group and an al koxy group.
BAASSHRBAPhIFRINRT *the silicon conmpound means a conpound
ﬁgggaining a silicon atomin the nolecule. Wen-the
[0 n conposition contains, in addition to the
al kal i -soluble resin (a), the silicon compound having
a setdhdeyterbret i Ehant hblegpouprereing & koky rpoiprably
(b), the adhesion property of the conposition after _
fremrPngltecalO8iparonebasddt emt B0 cerains cobrimetal kekir
be enhanced wi t hout adversely affecting the
sophpl@sedsini véwdmporsiti corSurppagimyliys e eafafcdot  of
i nprovi ng the adhesi on property of the conposition
sehétesd deweh opompbutds arspibst et €d i 1oy atlse Adl Bxetdigdyeneral
. Nanely, the silicon conpound (b) serves as an
foathess on prosotey. [14082] alhke ¢eleM]l Oftd MseSidnC Mdmpound
conmpound (b) is preferably
as long as it contains a silicon compound having a secondary

aromatic amino group and an alkoxy group in a molecule.

-wSpecifically,-such-a~compound~can be obtainéd by reacting an

aromatic amine compound with an alkoxysilane compound capable
of reacting with an amino group such as an epoxy group or a
Chloromethyl group. .The compound is preferably an adduct of
an aromatic amine and an epoxysiiane‘compound. When
compounds represented by the general formulas {1) to (3} have
' a secondary aromatic amino group, a composition having the
adhesion property to a substrate can be obfained without
'causing a decrease of activity of an éromatic amino group and
acceleration of deCompositioﬁ of a_photosensitive_component
és compared with a primary aromatic'amiHC‘group.
{0083]

A silancl group on the surface of a silicone substrate
and a secondary amino group of the compounds represented by

the general formulas (1) to (3) react even at a iow
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from0.01 to 100 parts based on 100 parts of the

al kali - soluble resin. Such a silicon conpound is
preferably selected from conpounds represented by the
followi ng general fornmulas (1) to (3). It is also
possi ble to use any conpound as long as it contains a
silicon conpound having a secondary aromatic am no
group and an alkoxy group in a nol ecul e.

ecificall 9 ound can be obtai ned
teﬂg?ﬁﬁEPFﬁg §n58aF8nZP§cngn1?&FEhﬁﬁﬂﬁﬁﬁw\ﬁarﬁ%ﬁny group of

o alkoxyS|Iane conpound capable of reacting wth an
thgnfABPErBLD S8ERSE8EAdehxyhgr sapebprlaloBRRbromét hyte (3)

group. The conpound is preferably an adduct of an

caBrbamePBbaRPAevahl ansépanysi panercenpbbadsunhene of the
conpounds represented by the general fornmulas (1) to

si{ 8yohaveubatsatentar yoanoansi toamnaobgndupbul a catalytic
conmposition having the adhesion property to a

actubst oit eheanebendbtai avinai §houp acadsengtasdésreaskton of
of activity of an aromatic am no group and

thacbeh@ér atiom ofeglecomaiidd iodh aforcephsdosansidiae
conmponent as conpared with a primary aromati c am no

co@pOPtibR08BY fhéei banotofk OsBo OArshe $HEF358:8T @lso, when
silicone substrate and a secondary am no group of the

51§QB@@@nﬁ§t£§@ées§ﬂifgo@ych18§1@§n§£a&e£9ﬁﬂ@£a§s(&%eéoas the
(3) react even at a |ow 42 tenperature of 50 to
r oer a r t
ma FUFL LT 9P Ene ngé%eéyeg fH§o$%% a§§%§§€?§y§g§e obtained

repr esent ed € genera

 pe&RnbL ned %5&:@ SHLANOL. 95 04RO L P8, SuLf acg. of LR e .

~Algo, when ilron;, nickei'or“copper are used as the materigl of

the substrate, good adhesion property can be obtained because
it reacts with an OH group (a hydroxyl group) formed on a
thin layer of a metal oxide formed on the surfaée. Also, the
secondary amino group of the compound répresented by the
general formulas (1) to (3) does not exert an adverse
influence on a photosensitive component which is likely to be
adversely affected by an amino group because.a large
substituent is bonded. Thus, it is possible to exhibit
excellent storage stability.

 [0084]

tChemical Formula 8]
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silicone substrate to forma sil oxane bond, but a,
catalytic action of the secondary am no group
accel erates formation of the bond. As a result,
adhesi on force between the conposition and the
silicone substrate increases. Al so, when silicone
nitride, silicon chloride or ceramcs is used as the

" material of the substrate, the same effect can be.
obt ai ned because it reacts with the silanol group on -

(ke surface. Also, when iron, nickel (aha
uséﬂ\as te material of the substrate,}gopd dh+5|o

pr G0t @k ed..bggmﬁa@h the: 20
gro dr oxyl group) fornmed o in | ayer jof

nmet a t/de fornmed on the surface. Al so, the k
secondary ani no group of tHKe conpound

epr esent ed by 1)
1) to (3) does not exert fan :
on a\phot osensitive componeny whi dh
feetGHS) py—aORE’&rm—%ec(gfog)J
because a | grge uent is bonded. Thus, it is
possi bl e to gxhi bit cell'ent storage skability. /1
[0084] [Chemical Formula 8] 43 ((RL)P (I 6)3-m

(16) 2) kR20 NH.C(R2)2-CR3-Y-4 C(R4)2 Si Si X m (1)

(R7) 4 NH- - CR9- YAC(R10) 2) n
(Q—NH@ XX : (2)
a ll_ \/ |
7, | |

R"s

t he gener al /f(®@hqrul
adverse i nffl uenc
is likely tg be

(Q—NH} “/\I /YY —(NH—Q) - | (3) ‘

fl//

R")u

Q. /‘If’:\\‘z
-\ \

/ / i C(R")z%—Y—CRw—C R19)
a/ ] ;

(R13)v

15)3]
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QNH XX (2) 1, (Rl)s (NH) -f - NHg (3) (CHh (R12)
u (Rt5)2 (16)3j/ Q (14 KL_0,))Ji ( C(R7)2+Y-
R18-C(R19)2 b J X 44 [0085) In the above fornul as,
R, R7, R11l, R12-and R1l3 each represents a group
sel ected froman organic group having 1 or nore and
10 or |l ess carbon atons, a hydroxyl group, a nitro
_ group, an am no group and a carboxyl group. R2, R3,
4, R8, RO, R o Rl7 Ra and R19 each represents a
[Qg%%hp sel ected froma hydrogen atom an al kyl group

having 1 to 6 carbon atons, an 7alkg]nyllgmlﬁ),ai?
phenyl ol LoEubstst R ed RoheRyl: & o ¢hele

groups, R2 and R4, Ra and R10, or R17 and R19 each may
repee ¥b? nedI T QuP oF e ert ed | Prei an cyxdani stguatmrteaviRgy 1 or

R6 and .""R20 each represents a group selected from an
moxg kyd gt@upr less neprbdm Htaoes bon apdnssylangmadikenyd nitro

group, a phenyl group,
group, an amino group and a carboxyl group. R?, R®, R?, RE, RZ,
- R'Y®, RY, R' and R each represents a group selected from a
hydrogen atom, an alkyl group having 1 to 6 carbon atoms, an
alkenyl group, a phenyl group and a substituted phenyl group.
Of these groups, R® and R%, R® and R, or RY and R'® each may
be combined to form an aliphatic cyclic structure. R’, R® and
“Rm'éach“repxesents'a'group“selected'ffom'an alkyl group
having 1 to 6 carbon utoms, an alkenyl group, a phenyl group,
a substituted phenyl group and an alkoxy group having 1 to 6
~carbon atoms,'at least one of which is an alkoxy group having
1 to 6 carbon atoms. R, R and R!® each represents an
_0rgani¢ group selected from an alkyl group having 1 to 6
garbon atomsﬂ an alkenyl group, a phenyl.group, a substituted‘
" phenyl group and an alkoxyl group having 1 to 6 carbon atoms,.
at least one of which 1s an aikoxy group having 1 to 6 carbon
atoms. X represents a group selected from an alkyl group
having 1 to 10 carbon atoms, an alkenyl group, a nitro group,
a hydroxyl group, an alkoxyl group, a carboxyl group, an
ester group having 2 to 10 carbon atoms and an amide grdup

having 2 to 10 carbon atoms. Y represents a group selected

from a single bond, a phenyl group and a -CH,O- group. XX
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a substituted phenyl group and an al koxy .group havi ng
1to 6 carbon atons, at |east one of which is an
al koxy group having 1 to 6 carbon atons. R14, R15 and
R16 each represents an organic group selected from an
al kyl group having 1 to 6 carbon atons,, an al kenyl
group, a phenyl group, a substituted phenyl group and
an al koxyl group having 1 to 6 carbon atoms, at |east
one of which is an al koxy group having 1-to 6 carbon
andt bhseadh r eppesednss a gy oepe sefbetieed f Foem ah slngde bond
group having 1 to 10 carbon atons, an al kenyl group,
and: nitro group, a hydroxyl group, an al koxyl group, a
car boxyl group, an ester group having 2 to 10 carbon
[0O@g®&hs and an am de group having 2 to 10 carbon atonmns.
Y represents a group selected froma single bond, a
[Cpdelyhl gretpuBndop - CH2O- group. XX 45 and YY each
represents a group selected froma single bond and:
[0086] [Chemical Formula 9] -0- -s- S -s- o0 02 R21
-G -GN -G -G 00HI21 R22

f = QR A & e

0 ‘ Oy

' ﬁ@/

[0087]

0 Q
(0 o

[o)e]
o0
I

" R?* and R* each represents a group selected from.hydrogen,
fluorine, an alkyl group having 1 to 10 carbon atoms, a
fluorinated éikyl group having 1 to 10 carbon atoms and an
alkoxy group having 1 to 10 carbon atoms. Pr 9, S, U and v
eaph represents an integet of 1 to 4, m represents an integer
of 1 to 3, } represents an integer of 0 to 2, a, b, k and n
each represents an integer of 0 tollo, d, £ and g -each
represents an integer of 1 to 4, and t and h each represents
an integer of 1 to 100. Jj represents an integer of 1 to 3.

R* to R%* may be the same or differént when a plurality of

R'(s) to R**(s) exist in a molecule.
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[0087] R21 and R22 each represents a group sel ected
from hydrogen,. fluorine, an alkyl group having 1 to
10 carbon atons, a fluorinated al kyl group having 1
to 10 carbon atoms and an al koxy group having 1 to 10
carbon atons. p, ¢, S, -u and v each represents an
‘integer of 1 to 4, mrepresents an integer of 1 to 3,
1 represents an integer of 0 to. 2, a, b, k and n. each
represents an integer of 0 to 10, d, f and g-each
. represents an integer of 1 to 4, and t and h each
resents an integer of 1 to 100 j represents an
[Opﬁgéger of 1to 3. Rl to R2 may be the same or
dlfferent mhen a plurality of RI(s) to R22(s) exi st
i n aRhwinst R’ epra6efpobdg] rRorandnR7apngfiepgbhyatom, an
represent a hydrogen atom an al kyl group such as a
alkel hytogp osypch ams ed hyd tigy bugroap prapydthgt ogpoupr a propyl
butyl group, a fluorinated al kyl group such as a
grdupfloupronethyl group, a peadaihsosdeihydl ofodPpy @uch as a
per fl uoropropyl group, or a perfluorobutyl group, a

tr DY OHOXdhe t 199 DUPro@p Ni & I Belif HEPuo BoS POXYTo@h PUH, an
am no group, an ester group having 2 to 10 carbon

pe@fPﬂ§ro§fo§@la@i@&pgr@ﬂpa PeVE Do 2o @: 0 SASHON @IHW@&oxyl

t hese groups, an al kyl group a fluorinated al

ot Dpven P leieP e, OISR,
ester group having 2 to 10 carbon atoms, or an amide group
having 2 to 10 carbon atoms. Of these groups, an alkyl group,
”a”fluOrinatea alkyl'group'Or'a hydroxyl'grbup is.preferable; :
[0089]

R2, R3, R4, RS, R9, Rlo, R”, R*® and R'? prleférab‘ly
represent a methyl group, aﬁ ethyl group; a propyl group, or
~a phenyl grbup- Also, R? and R*, R® and R®*®, or R'Y and R are
" preferably combined to form a cycldpentane ring, a
cyclohexane ring_br a cycloheptane ring.
[0090] |

R®, R® and R*® represent a methyl group,lan ethyl group,

a propyl group, a phenyl group, a methoxy group, an ethoxy

" . group, a propoxy group, or a butoxy group, at least one of

which is preferably an alkoxyl‘grdup such as a methoxy group,
an ethoxy group, a Propoxy group, or a butoxy group. X is
particularly preferably an alkoxyl group such as a hydroxyl

group, a methoxy group, an ethoxy group, a Propocxy group, Or

47



represent a nethyl group, an ethyl group, a propyl
group, or a phenyl group. A'so, R2 and R4, R8 and
R10, or R17 and R19 are preferably conbined to forma
cyclopentane ring, a cyclohexane ring or a
cycl-oheptane ring. [0090] R5, R6 and R20 represent a
nmet hyl group, an ethyl group, a propyl group, a
- phenyl group, a nethoxy group, an ethoxy group, a
ropoxy group, or a butoxy group, at |east one of.
a gﬁF%ﬁyi%r%PEfe@ébenaﬁrﬁlKBQVP-group such as a net hoxy
roup, an ethoxy group, a propoxy group, or a butoxy
[OQthp. Xis particularly preferably an al koxyl group
such as a hydroxyl group, a nethoxy group, an ethoxy
- gr ouphe aaperopoky gnowp, used 47n at et ooypgrndip, reprasented by
nitro group. [0091] The aromatic am ne used in the
“theogpoends fepnesest €tl) byo (B generafefabbyl &s 4AImioic
(3) is preferably an aromatic- am ne having pKa (a

anihé& siest fhd OPKE0NSt ANEsbB1 &1 @Y UEOHStanD! Uhi HR) adhébi s
a range from3 to 9. Wien pKa is less than 3, the

- soBAhesh PN PERPET & Yrifyd SHbstsate decngaseokd Ns less than
contrast, when pKa is nore than 9, deconposition of

3, (e é’cﬁ‘t@é&%&@&%%ﬁ!&r@?”@&n§”§uﬂ>§t§z§€§' &%@i%@se@f(a IS

nore preferably within a range from Exanpl es

4 to
: ) : : Ll ine.
| ‘coﬁl!f.rzsglt,e, i O pﬂ(%cigdrﬁo ﬁ09?“§1§‘§r£§|§ﬁ%§r} aEHRE.

cyanoaniline, ydr oxyl “ani 1 ne,

ph5%%§gﬁ§{@iégecoﬁg$§8§€nfgigccelerated. pKa is more

preferably within a range from 4 to §. Exampleé of the amine
“"include aromatic anines sﬁch as aniline, cyaﬁoaniline,
hydroxyl aniline, nitroaniline, chloroaniline, aminobenzoic
acidethyl; trifluoromethylaﬁiline, methylaniline,
dimethylaniline, methylhydroxylaniline, aminopyridine,
methylaminopyridine, dihydroxyaniline, and

- hydroxyaminopyridine; br aromatic polyhydric amines such as
diaminobenzene, triaminobenzene, diaminopyridine,
triaminopyridine, hydroxydiaminobenzene,Iand
dihydroxydiamincbenzene.

[0092}

These aromatic amines are reacted with a silane
coupling agent capablé of reacting with an amino group.
Examples of a preferable group capable éf reacting with the
- amino group include an epoxy group and a chloromethyl group.

It is not preferred to use, as the group capable of reacting
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acidethyl, trifluoronethylaniline, nmethylaniline,

di met hyl ani | i ne; met hyl hydroxyl ani |i ne, am nopyri di ne,
- met hyl am nopyri di ne, dihydroxyaniline, and

~hydr oxyani nopyri dine; or aromatic pol yhydric ani nes

such as di am nobenzene, triam nobenzene,

di am nopyri dine, triam nopyridine,

hydr oxydi ani nobenzene, and di hydr oxydi armi.nobenzene.
.EOOQ%% These aronatlg am nes are reacted wwth a sil ane
“1EBup @méBEnﬂfS‘a\Baﬁ e2pPmR BAEL PRYRGFt h2 aR@BRPHRBL 9roup or
©ogroup mpl es of a preferable group capabl e of

a FEéEPPh@ @F#ﬁ FREUP aRFABUEP 0BPS T AeFUdel akhepamingret@up is

and a chloromethyl group. It is not preferred to use,
comglehelyr boptcapdbremet ireacsrygedsan eh ehedanifio

group of aromatic am nes, a carboxyl group or a
desoatibailcabeird, gevappbesavfetbasstlaye ofombeunadi hoclude

group is conpletely I ost and sonetines serves as an
trimethoAg-tedtmebedl above] cexdapl esinéthbeyspbaneilane,

conpound i nclude trinmethoxy-I-dinethylenechloride,
triéth@kﬁ@pyﬁpgxyénéanearbbiyﬁph@¢y3@ﬁXM§th@ﬁ?s1lane,

car boxyl propyl tri met hoxysi | ane,

bi B 566PPXYIE ehnAARbRGAVEL ShkoxaNe,
tris(epoxy)trimethoxydisil oxane, and

©ris(SEEROXY) PRBLRERBE NOXYIL i S| | oxane. [0093] The

conmpound represented by the general formula (2) can
tris (epoxy)penta (methoxy)trisiloxane.

[0093]

S e Thefcompound represented by the general formula (2) can™

be obtained by reacting an aromatic amine compound having two
.or more aming groups with a silane coupling agent haviﬁg”a
group capable of reécting with the amino group.
[0094] ‘

Examples of the aromatic amine compound having two or
. more amino grOups include an arcmatic diémine compcund having
_two amino groups, an aromatic triamine compound having three
_amino groups, an aromatic tetraamine compcound having four
aﬁiné groups. The afomatic amine compound preferably has pKa
within a rangé from 3 to 8. Examples of the aromatic diamine
compound include substituted or non-substituted aromatic
diamines such as phenylenediamine, methylphenylenediamine,‘
cyanophenylenediamine, hydroxyphenylenediamine,

diaminodiphenylimethane, diaminodiphenylether, diaminobiphenyl,
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be obtai ned by reacting an aromati.c am ne conpound
having two or nore am no groups with a sil ane
coupl i ng agent having a group capable of reacting
with the am no group. [0094] Exanples of the aromatic
am ne conpound having two or nore am no groups
i ncl ude an aromati c di am ne conpound having two am no
groups, an aronatic triam ne conpound having three
am no. groups, an aromatic tetraan ne conpound havi ng
difgthyidhs HRTER P BRIBRNY th e HRYRRF LA A HeoR
preferably has pKa within a range from3 to 9.
bl%k%ﬁ%ﬁ%@0%@m$¢k¥%&Q#ﬁﬁ4QPQHEﬁﬁ Qﬁﬁkﬁﬁ&ﬁ@ﬁhﬂ@&ﬁy benzene,
substituted or non-substituted aronatlc di am nes such
- bigéapheelyydnexypinmel | prersteohenyl enedi ani ne,
cyanophenyl enedi am ne, hydroxyphenyl enedi am ne,
- bi gl{ zmi moph @iveh)yd et dend; e i eme nodi phenyl et her
~di.am nobi phenyl, 49 di et hyl di am nobi phenyl ,
bi =l { awet doxtysh @oy nobdipheydther,
bi s(triflu.oronethyl)d am nobi phenyl ,
bid] S aid HIephenpXy) BIenzer sl fone,
bi s(am nohydr oxyphenyl ) pr opane,
bid| s A Hnepheny) o dhopmh Rennene,
bi s(am nophenoxy)di phenyl et her,

bs D] 54 8T AAPRERANLY P Phanyl SUld A opane,

bi s(am nophenoxy) di phenyl pr opane,

G Al
o1 D] S} AR BBNFY ) 8 O

“bils{aminophenoxyphenyl)ether. "It is particularly preferred

to use a diamine having a phenolic hydroxyl group.
[0095] |

Examples of the aromatic amine compound having
three or more amino groups include tri(aminophenyl)methane,
fri(aminophenyl)ethahe, tri (aminophenyl) propane,
_ tetra(amin0phenyl)méthane, tri(aminophenyl)trifluoroetﬁane,
and a triamine.compound containing a substituent such as a
nitro group, an ester group or an alkyl group, and a
tétraamine compound such as tetra(aminophenyl)methane.
- {009¢]

The compound represented by the general formula (3) can
be cobtained by reacting an aromatic diamine, a triamine, or a
tri- or higher polyvalent polyamine with a silane coupling

agent having a group capabkle of reacting with an amino group.
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bi s(am nophenoxyphenyl)ether. It is particularly

preferred to use a diam ne having a phenolic hydroxyl

group. [0095] Exanples of the aromatic am ne conpound

having three or nore am no groups include

tri (am nophenyl ) et hane, tri(am nophenyl) et hane,

tri (am nophenyl ) propane, tetra(am nophenyl) nethane,

tri (am nophenyl)trifluoroethane, and a triam ne

ound containing a substituent such as a nitro

[0@9HE an-ester group or an alkyl. group, and a

tetraan1ne conpound such as tetra(an1nophenyl)nethane

[ 0098peThéic ompuntes epf eseaf edabyet hergewedal réprastated
~ (3) can be obtained by reacting an aronmatic di am ne,
byathei ganaealofoamulai {1brthi ¢Ber ipolysal entt pakyanvhe

with a silane coupling agent having a group capable
limi tedatd| nghai £81 atwany neogpoundsS50 [ 0097] Specific

exanpl es of preferable conpounds represented by the
[ogegeral formula (1) to (3) include, but are not :

limted to, the follow ng conpounds. [0098] [ Chem ca

[chefiuhe 2Okmela OHH2 H2 H2 / \ -C- ~C- iC /OCH3
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H2 H2
mHH3  CH3
2 OC2H5
OH H2

NHCHZCIH O H S~~OCH 3 F3C OH 2 OCH3 3 OH H2
NHCHZCH, I ~O C,~ C 11 r-. Si /OCH3 OH HZ OC
OHH H2 2 NHCHZCOH Cl 10 C~H C-Si CZH5 OH
OH NH OH OCH3 HZ H2 F3C ~- C-C-Si-OCH3 OCH3
H2 2 NHCHZ CO 'CICS ,002H5 OH H2 2 5 OCOH
" COOC2H5 7 5 OHHH2 H2 H2 H2 H2 H2 H OH
N~I CHC OCIIH~CS\O'|CC~C~O~CCHN\.I
O HRyOH H3C/ CHR,CHCH3HOH H H2 H2 H2 H2
C___C___c_ CH; ' -
NHCH,-CH™ Y0~ ¢~ il
| H, | OCH,
F.C OH OCH,
. OH : H; H; H; 0

- .C_C__C._ CH;
NHCH,-CH™ N0~ ¢~ si_
, | H, 1 CH,
 OH OCH,

CH;
OH H2 H2 Hz

.C__C___C_ OCaHs
Q—NHCH2~CH o e T sil
1 H, CH,

NH OH
Q_ H, H, ?CH3

c- C—Sll—OCH3
OCH,
OH H H H
c2. ,ci _C._ OCzHs
~NHCH,-CH™ 0 si_

'H 1 TOCHs
OH z 0C2H52 ®

H
oH2 OO0
H2

%l\)

[0099]

[Chemical Formula 11)
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N~, CHO ~O- ~C, ~H C~S\ O-Si C~-C~C-OCCH NI OH2 00 0O
H2 OH 1/ H2H2C-Si, O CH3CH3\CH3 HON H2 -. O CH C2 O Cl
H3 CH 3\ OH [0099) [Chenmical Fornula 11) 52 H CH
"OCH3 HHCO Si.C.C C.0,CC C. H N CF3 N, CCHC~O-C CZC, Si
OCH3 H3C0 H2 H2 H2 Hz i CF3L H2 H2 H2 H2 OCH3 HO OH
C2HBO H2 OH H CF H OH H2 OC2H5 ~CHO, C~C  Si OC2H5
C2H50- Si CCCOCHCNC3 NC , C C H3C H2 H2 H2 H2
CF3~ H2 H2 H2 CH3HOOHOHOH H3CO CHSHH2
,odrhsaCOHcml,, ® leanc,,su—ch, C0 C By CHICH;
H3@¢+§H % B _SHIN F3l. C_ N.OCH-/_®R _C.__ _Si—OCH,4

H,CO CTC c c (lz c c c c OCH;

‘ Hz Hy H; CF3 Hy H; H; H;

CoHs0 H2 OH H Hy, ©CzHs
Cz"‘so*s- o c,o CCHC 0. o-CrSI-OC;Hs
H3C ' CH;

| H2 H; H; c|=3 Hy H
OH OH
HiCO -, H CH, H H, OCH;
H;CO-Si__.C../ \ N ] N. C__.Si—OCH;
heg C CH CH J@g CH  CHCpep,
3 Hy, \/ CH} _/ H
HO OH
C2Hs50 .|-|2 OH K Hy ©OC2Hs
CszO-Si c._O. c|-| N u N CH o _C.__Si—OC5H;
G H, H, H, Hz H, ~ 275
Hl-g.go H, OH H H OH H, OCH;
3 = R Y Tl i~
: coS' %O CCHC,N o N CH. O Ciys Sl‘o ggﬁ.s
3 H, H, Hy; H, H, H, H, H, 3
: : HO | OH .
.Hl_ggo H, C|)H H H ?H H, PCH3
3 ~ ' —— /C\ - i—OC
o COSLC C. c 0. C C N c N“C‘CH‘C O oS¢ Sl\ogHH3
3 H, H, H, H, H, H, H, Hy H; 3
HO OH

H3CO-¢ _O.__C_ _Si—OCH
: COSIC <© CCHC,N o CH. O c-C- I‘o oc 3
3 H, H, H, H, H, H, H, H, 3
- . HO

HCO | H H, OCH;
2 2

H.CO-8i s. OCH
e Lo C H e CH eHC e oon,
3 H, 02 H» 3
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H50
CH
H2
FQ
o

CO-. Si

H2
H3

, CCH

HO
S
@&

[Chemical Formula 12]
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53 [0100] [Chemi cal Formula 12] 54 OC2H5 0., (CH2)3
S OC2H5 \OC2H5 | HO CH2 CH CH2 HNC C2H500C2H5
S~~02H5 (CH2)3 C2HSO OCH O CH 2 5 C2H50~s H2 H2
H2 (CH2)3 H2QCH \NNBCCH CO1 HHI OHOH /QOC3H7
0/ (CH2) 3"-$1-OC3H7 HOB CH2 \. C3H7 CH '

OCsHs

0/(CH2)3'—Si'——-OCp_H5

b OC5Hs
HO CHs '
~
\CIH
CHa
HN/
CoHs0 /OCsz'
CH .
(CHzls cH CszO\ oC2Hs
8] CZHSO‘---..Si
b E & dw
2 -~ - 2)3
e NN R
| H H |
OH OH
’ OC3H7
s o,
| OC3H;
HO_ _CHz
C|H
CHg
HN
C3H70 /OC3H7
, NS _-0CsHy
Sll
CH
(fHzla & ‘33”70\ OC3Hy
(o] CSHTO*--...Si
H('l.: & H2 A
G ¢ ¢ (CHz)3
cH” N NP e NP
| H H ' |
OH OH
NH
Hzcl:/
CH_
HZT/ OH
C3H70
Si o~
C3H70/ l——(CHZ)S
C3H70
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CH2 HNC OC3H7 C3H70s//OC3H7 (CH2)3 C3H/0 OC3H7 C C
CGaH/O~s H2 H2 H2 2)3 H2QACH-C-N/ / NQCHCO(CH
JHHOHOH NH HC HRCOCH OH C3H70 O
C3H70O ~Si-(CH2)3 CaH7 / 55 [0101] The compounds
represented by the general fornmulas (1) to (3) can be
obtai ned by m xing an aromatic amne with a silane
coupling agent with or without a solvent and reacting
the m xture at a tenperature within a range from -20
to 150C for one mnute to one week. At this tine,
regarding a m xin .
[0109] J J
The compounds represented by the general formulas (1)
to (3) can be obtained by mixing an aromatic amine with a
silane coupling agent with or without a solvent and reacting
the mixture at a temperature within a range from -20 to 150°C
for one minute to one week. At this time, regarding a mixing
ratio of the aromatic amine to the silane coupling agent, the
propeortion of the silane éoupling agent is preferably within
a range from 10 to 400 mol%, more préferably from 50 to 200
' mdl%; and still more preferably from 60 to 150 mol%, based on
100 mol% of the entire amino group amcunt. When the
proportion of the silane coupling agent is less than 10 mol$%
based on 100 mol% of the arocmatic amine, less effect of
improving adhesion is exerted. When the proportion of the
silane coupling agent is more than 400 mol%, the reaction
such as gelation occurs and the product becomes uhstable. It
is also possible to terminate the reaction at low temperature
or the reaction for a short reaction time, storage stability
is poor. When the solvent is not added, stability of the
reaction product may deteriorate and thus it is preferred to
react in a solution of a concentration of 1 to 90%.
[0102]

It is also possible to add, as a catalyst, organic

acids having 1 to 10 carbon atoms such as formic acid, acetic
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ratio of the aromatic amne to the silane coupling
agent, the proportion of the silane coupling agent is
preferably within a range from 10 to 400 nol % nore
preferably from50 to 200 nol % and still nore

~ preferably from60 to 150 nol % based on 100 nol % of
the entire am no group anount. \Wen the proportion of
the silane coupling agent is less than 10 nol % based

' 100 _nol of the aronpti ¢ am ne, Iess ef fect_ of
aC%ﬁpr%Q?naX% hes?ohdi s26ker FRBPOWREn ThED pfoper el pracid,

the silane couplin ent is nore than 400 nol % the

hY?é%H%ﬁle@%hdasa@&lag%lah%&ar@ca% PheapiBYBcRaving 1 to
becomes unstable. It -is also possible to termnate

10t perbeactions afuthbwa s chpeebiivianine aneé peatdinn, fand bases
short reaction tine, storage stability 1is poor. Wen

Su@heﬂ%o$®@humihyﬁDQXéddedpcsaabimmt&y@foxh@e,r@@@t$@ﬁﬁum
product may deteriorate and thus.it is preferred to

carleacdtén &rsolanmtdwort off alheercenttratyisars Ofs briafQQ¥%ly from
[0102] It is also possible to add, as a catal yst,

0.000BRNte 1l@cpasthayyngedgho HoseardHonl @b opBsrSsichy aseight of
formc acid, acetic 56 acid, and oxalic acid, acid

th& OPOANUSe 54ich @b ik f otk bifa @t dami My di0ehi 081 £5 Bed 4,
and phosphoric acid, or amnes having 1 to 10 carbon

combOiBg such as triethylam ne and pyridine, and bases

- such as sodi um hydroxi de, potassi um hydroxi de, and

[0§@§¥un1 carbonate. The anmount of these catalysts is
preferably from 0.0001 to 10 parts by wei ght based on

100 fﬁ”&fﬁ&nbﬁw%éﬁﬁbfilty and stability of the resulting:

iadhesion promotér, it is possible to dilute with at least one
‘solvent selected from alcohols having 1 to 7 carbon atoms,

: estérs having 2 t@ 20 carbon atoms, ketones having 3 to 20
carbon atoms, amides having 3 £6‘2O carbqn atoms, and é
Hsulfur—containing solvent haviﬁg 3 to 20 carbon atoﬁs.

| Stability of the solution.can be enhanced by diluting with

' these solvents. - The amount of the solvent to be added is
preferably from 1 to 10,000 parts by weight, and more

- preferably from 10 toll,OOO parts by weight, based on 100
paris by weight of the compounds of the general formulas (1)
to (3). When the amcunt is less than 1 parf by weight, the
“addition effect is not exerted. In contrast, when the amount
is ﬁore than 100,000 parts by weight,‘the amount of the
.solutidn to be added to a varnish increases and the non-

- volatile component and viscosity of the varnish decrease,
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the total weight of the aromatic am ne and the silane
conpound. [0103] In view of solubility and stability
of the resulting adhesion pronoter, it is possible to
dilute with at | east one solvent selected from
al cohols having 1 to 7 carbon atons, esters having 2
to 20 carbon atons, ketones having 3 to 20 carbon
atons, am des having 3 to 20 carbon atons, and a
ul fur-containin oIvent havi n to 20 carbon at ons.
‘é‘BF‘F‘ i% of° Heri%l%?tﬂ Cb‘g%}ﬁwa?‘fb]é’da id9ldeng
t hese sol vents. The anount of the solvent to be
al%ﬁ@%ﬁsl§ucbr%Fe?%%¥%o¥roﬁ¥qpﬁ%oi0 bobapatt sy wei ght ,
and nore referably from10 to 1,000 parts by weight,
mebh@ém@hhxgbut@%@l 5 dytees ghchf as hetephpaeridst of prepylene
general formulas (1) to (3). Wien the anount is | ess
glybah miopanethyl weilght  atéeataddéthph bifezte) samdtpropylene
exerted. In contrast, when the amount is nore than
caﬁ@@n@ﬂ@;p@th@r@ysm&hg@&,pt@pyh@nenglpéolheOnsmétmwaether
to be added to a-varnish increases and the non-
and ot &t thieyeoopenent and Wissosyly2ebythel vasmé sh
decrease, 57 unfavorably. Specific exanples of the

diBSOtNETd cehehUde, @IRONOLBIRUEN: 851 £E NaRN , d DEOPRAFD!

but anol, and net hoxynet hyl butanol; esters such as
Supf@yid@petate propyl ene gl ycol nnnonethyl et her

acetate, ethyl lactate, and propyl ene carbonate;-
[oE§Hers such as propylene glycol nononethyl ether

The :esiﬁ composition of the present invention contains
at least one selected from a pho?opblymerization'initiator;”a
‘photo acid generator and a photco base generator (c) so as to
impart photosensitivity.

[0105}

Furthermore,‘ﬁhen a photopolymerization initiator is
used, it is possible to easily obtain émnegative
photosensitive resin composition in which the light
irradiated area is insolubilized by adding polymerizable
compounds such as-an acrylic compound, a vinyl compound and
an acetylene compound..

[0106]

It is also possible to obtain a positive photosensitive
resin composition in which the light irradiated area is
dissolved by adding a photo acid generator to generate an‘

acid at the light irradiated area, resulting in an increase
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and tetrahydrofuran; and N nethyl-2-pyrrolidone,

di met hyl acet am de, dinethyli m dazoline, and di net hyl
sul f.oxi de. [0104] The resin conposition of the present
invention contains at |east one selected froma

phot opol yneri zation initiator, a photo acid generator
and a photo base generator (c) so as to inpart

photosensitivity [0105] Furthernore, when a
IS use it s possible

oi olynmerization initiator

Oftéo Hg igtﬁb%ﬁlﬁnaaﬂ%%%F?vélkﬁﬁbt%%éﬂ%%??v%fr%é?nllght

' nposition in which the light irradiated area is

lrrﬁébPE%¢|@§%@ byl tadidi iyl $50I3MET k| @ AdRIsurd fegpinve
as-an acrylic conmpound, a vinyl conpound and, an

rejeef ypehecronpounichoube] 1ight siarsdl posdi pteat bs

- obtain a positive photosensitive resin conposition in

ingphilehilheedlight adldiagi at edohreacid gehssatvedobya photo
addi ng a photo acid generator to generate an acid at

batbhegénghttor r awd adede@oen, comsolihd Ngand altus ne eased 58r a

~of solubility in an aqueous al kali solution of the

saltoftouprgadé pdedd ageachét 1ighal SOrPesst dl €at®a Ot Nerates
a negative relief pattern in which the |ight

thér ragdeei &d &f eend SepbpotRbbizged by adding a photo
aci d generator or a photo

[0107]

Examples of a preferable photopolymerization initiator

as the component (¢) include Michler’s ketone, benzoine

“methylether, benzoine ethyl ether, benzoine isopropyl ether,

2-t-butylanthraquinone, Z2-ethylanthraquinone, 4,4-
bis(diethylamino)benzophenone, acetophenone, benzophenone,
thioxanthone, 2,2-dimethoxy-2-phenylacetophencne, 1-
hydroxycyclohexyl phenyl ketone, 2-methyl-[4- |
‘(methylthio)phenyl]—2—morpholino—1—propanone,‘benzyl,
.diphenyl disulfide, phenanthrenequinone, 2-
"isopropylthioxanthone, riboflavin tetrabutyrate, 2,6-bis(p-
diethylaminobenzal)—4—methyl—4—azacyclohexanone;-NwethylmN-
(p—chlorophenfl)glycine, N-phenyldiethanolamine, 2-(o-
. ethoxycarbonyl)oxyiminopropan-1-one, 3,3,4f4—tetra(t—
butylperoxycarbonyl)benzophenone, 3,3—carbonylbis(7—
diethyiaminocumarin), bis(cyclopentadienyl)-bis-[2, 6-
difluéro—B—(pyrr—l—yl)phenyl]titanium, and a

hexaallylbiimidazole compound. These photopolymerization
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base generator and an- epoxy conpound, and thus an acid
or a- salt group generated at the |ight irradiated
area accelerates the reaction of the epoxy compound.
[0107] Exanples of a preferable photopol ynerization
initiator as the conmponent (c) include Mchler's
ket one, benzoine nethyl ether, benzoine ethyl ether,
benzoi ne isopraopyl ether, 2-t-butylanthraqui none,
. _2-ethyl ant hraqui none, 4, 4- ,
105 LA TVER T Bt hoy BEmZobHefones HERIFpHEMERcinds of then
benzophenone, thjoxanthone, _
may be Jised hokycTupHehyt det Gifeddivanty of these
hydr oxycycl ohexyl phenyl ketone, 2-nethyl-[4- o
Phoheimit 13 oy phehyirTebe R bhof Foro-1 -ip oparonet s enzgight
di phenyl disul fide, phenanthrenequi none, 2- ‘
basedproplldd axanthpreelghtbodf avie alBtalabtsyletles resin.
2, 6-bi s(p-
[0H0&} hyl am nobenzal ) - 4- net hyl - 4- azacycl ohexanone,
N-et hyl -N- (p-chl orophenyl) gl yci ne, -
N- preraydi et e allegripleyt 2-d@-d generator include a
- et hoxycar bonyl ) oxyi m nopropan-1|-one, 3,3,4,4-tetra(t-

quirtrye et X3 af i e nz opiensiiaim B3 Ard amd Bisdnfrum salt,

di et hyl am nocumarin)., bis(cycl opentadi-enyl)-bis-[2,6-

a did2aonen 3y rada Y0 phstd 4 tanium  and a

hexaal | yl bi i m dazol e conpound. These
rofpdwt opol yneri zation 59 initiators may be used al one,
or two or nore kinds of them may be used in

g?e .eribgr&%l%%f ro?&%%og%erc{i}e%%em%gﬁo&ﬂ& ii%ltc(irusdé Yhose
~—-obtained by ester bonding of sulfonic acid of gquinonediazide
to a polyhydreoxy compound, those obtéined by sulfonamide
bonding of sulfonic acid_of quinonediazide to a polyamino
compound, and those obtained by ester bonding and/or
sulfonamide bonding of sulfonic acid of éuinonediazide to a
polyhydroxypeolyamino compouﬁd. All functional‘groups of
these polyhydroxy and polyamino compounds may not be
sugstituted with quinonediazide, and 50 mol% or more of
functicnal -groups are preferably substituted with
quinonediazide. When the proportion isrless thén 50 mol%,
solubility in an alkali developing solution excessiﬁely
increases and thué contrast with the unexposed area may not
be obtained and a desired pattern may not be obtained. It is
© possible to obtain a photosensitive resin composition, which

is sensitive to conventional ultraviclet ray such as i-line
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based on 100 parts by weight of the al kali-soluble
resin. [0108] Exanples of the photo acid generator
i nclude a quinonedi azi de conmpound, a sul fonium salt,
a phosphoniumsalt, a diazoniumsalt, and an i odoni um
salt. [0109] Exanples of the qui nonedi azi de conpound
i ncl ude those obtained by ester bondi ng of sulfonic
aci d of quinonedi azide to a polyhydroxy conpound,
t hose obtai ned by sul fonam de bonding of sulfonic
(388i gmbf uih6ﬁeé3%%|@@ ) tan@ Pol iasi AH36 cohbovhd® BeECurY
t hose obtalned by ester bonding and/or sul fonam de
lampndprigudingupteni e deéidortdyur hdpedbappdedt o Twvo or more
pol yhydr oxypol yani no conpound. Al |l functional groups
Kipfls ¢hetkepol ghydeonygs ahve pot §hai abl gonpedntds aeyohimation.
be substituted wi th quinonedi azi de, and 50 nol % or
By nog enof twd unect monal kndsipst apleopo eheidbyynsodsdrs utedratio
wi th qui nonedi azi de. When the proportion is | ess than
of 58 aDYolusobubi-bité yhétwadn atkal éxdeyel oprag sed uthen
excessively increases and thus contrast with the

uneRICX PO eSr 8k CAaNBYnBPEasde O atnes anghardeshsedive resin
pattern may not be obtained. It is possible to obtain

cofpPOPL PSENSALING K E hns&§§P9§$it§n¢aMmb§hobtélned
sensitive to conventional ultraviolet ray such as

[Oi%§ {ne 60 (365 nm, h-line (405 nm and g-line (436
of a nmercury |anp, by using such a qui nonedi azi de

Conp&&ﬁﬁbl;gwbgr by polyhydroxy compound include, but are

not limited to, Bis-Z, BisP-EZ, TekP-4HBPA, TrisP-HAP, Tris?P-

“PA, TrisP-SA, TrisOCR-PA, BisOCHP-Z, BisP-MZ, BisP-PZ, BisP- ~ '

IPZ, BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP,
methylenetris-FR-CR, BisRS—26X, DML-MBPC, DML-MBOC, DPML-OCHP,
DML-PCHP, DML-PC, DML-PTBP, DML-34X, DML-EP,DML-POP,
dimethylol-BisOC-P, DML-PFP, DML-PSBP, DML-MTrisPC, TriML-P,
TriML—35XL,_TML—BP, T™™L-HQ, TML-pp-BPF, TML-BPA, TMOM-BP,
HML-TPPHBA, and HML-TPHAP (trade names, all of which are
manuféctured by Honshu Chemical Industry Co., Ltd.}; BIR-OC,
BIP-PC, BIE4PC, BIR-PTBP, BIR—PCHP, BIP-BIOC-F, 4PC, BIR-
éIPc~F, TEP~BIP—£, 46DMOC, 46DMOEP, and TM-BIP-A (trade names,
all of which are manufactured by Asahi Organic Chemicals

| Industry Co., Lid.); and 2,6—dime£hoxymethyl-4—tjbutylphenol,
r2,6—dimethoxymethyl*p~cresol, 2,6-diacetoxymethyl-p-cresol,
naphthol, tetrahydroxybenzophenone, methyl gallate ester}

bisphenol A, bisphenol E, methylenebisphencl, and BisP-AP
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ki nds of these conpounds are preferably used in
~conbi nation. By using two or nore kinds of photo acid
generators, a ratio of a dissolution rate between the
exposed area and the unexposed area can increase, and
thus a photosensitive resin conposition having high
sensitivity can be obtained. [0110] Exanples of the
pol yhydroxy conpound include, but are not limted to,
Bi s-Z, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP- PA Tr
(tgpdgapamess 2Rl PAL BRECEHPrZ, many PaspuBPd PO PZHOBRRP-
1 PZ, BisOCP-1PZ, BisP-CP, BisRS- 2P, Bi sRS- 3P,
ChemépaboHpdusfsyhGPenebfls) FR-CR, Bi SRS 26X, DM.- MBPC,
DM.- MBOC, DM.- OCHP, DM.- PCHP, DM.- PC, DM.- PTBP,
(ODMLI 34X, DM.- EP, DML- POP, di et hyl ol - Bi sOC-P, DM.- PFP,
DM.- PSBP, DML- MTrisPC, Tri1M.-P, Tri M.-35XL, TM.-BP
TM.- ERamp Mes ppf BBre ddly&RAno ThiBPhd HMEI ddRPHBAt anfle not
HWL- TPHAP (trade nanmes, all.of which are nmanufactured
1ijkytHansay Ehenpﬁéhyl@ﬂ@@1EM1ﬁ©,,1Ldehen§ﬁé%éEiam1ne, 4,47 -
BIP-PC, BIR PC, BIRPTBP, BIR-PCHP, BIP-BI OC-F, 4PC,

dlﬁh&o&&—‘eﬁyléﬁﬁ’eﬁj P4 Ay 7 A8 DMRGH 0 4 SPNEER ) maPHladd Bl PaA-

(trade nanes, all of which are manufactured by Asahi

d15%9ﬁ8ﬁ§pﬁ@§91§§i§onénd§§8r¥ £0- i bhPndaifREnyl sulfide.
2, 6- di met hoxynet hyl - 4-1- but Y phenol |

[ngﬁIdlnethoxynethyl p-cresol,
2, 6- diacetoxynethyl-p-cresol, naphtho

oL A SR B8 g o

Bl REE AR 4158 082 Lol g1 gnigh fre menut o ured

'”hydroxyphenyl)hexafluoropropane and 3,3"- dlhydroxyben21d1ne;
[0113}

In the present invention, both quinonediazide‘having a
5—naphthoéuinonediazidesulfonyl group and guinonediazide
having a 4-naphthoquinonediaéidesulfonyl grqup are preferably
used. A 4—haphthoquinonediazidesulfonyl ester compound has
an absorption in an i-line range of a mercury lamp and is
suited for i-line exposure. A 5-
naphthoquinonediazi&esulfoﬂyl ester compound has an
absorption extending into a g-line range of a mercury lamp
and is suited for g-line exposure. It is preferred to seiect
the 4-naphthoquinonediazidesulfonyl ester compound or 5-
naphthﬁquinonediazidesulfonyl ester compouna-according to an
.éxposure waveléngth. It is also possible to-obtain a

naphthoquinonediazidesulfonyl ester compound in which a 4-
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Chem cal Industry Co., Ltd.). [0111] Exanples of the
~pol yam no conpound i nclude, but are not Ilimted to,
1, 4- phenyl enedi am ne, 1, 3-phenyl enedi am ne, 4,4' -
di am nodi phenyl et her, 4, 4'-di am nodi phenyl net hane,
4,4' - di am nodi phenyl sul fone, and 4, 4' -di am nodi phenyl
sul fide. [0112] Exanples of the pol yhydroxypol yam no
compound i nclude, but are not limted to,

bi s( 3- am no- 4- hydrox henyl ) hexaf | uor opr opane and

naéégh%%%% Onffglg.%‘]’ufl’ e present

|nvent|on bot h qU|noned|aZ|de havi ng a

0 RO HotRe MorrtReT T HEFUY  oRPuRrakp bRl in combination
qU|noned|a2|de havi ng a
in 4tk paimie que Feriels azd tiésiue foey | the olp are preferably
used. A 4-napht hoqui nonedi azi desul fonyl ester conpound
na@ﬂﬁhO@Mﬁ@@m&ﬁ#ﬁiiﬁe$mﬂﬁwny1Ié$ﬁ£renmmpmﬁndainwmmm@dnation
lanp and is suited for i-line exposure. A 5-
wi tria ptit d oo aneineeh auzd radersadl f oniydie €51 £4n wo o dasp@umnd .

~absorption extending into a g-line range of a mercury
[0lap and is suited for g-line exposure. It is
preferred to select the

4- naphdhogid nenedhaizidesdd Sianyd £ esterq SOt Ordd-
napht hoqui nonedi azi desul f onyl ester conpound accordi ng

colfodt BXREs e ay e engd h. cild cﬁ@lr%r%l%%@l&rﬁﬁbund is
obtai n ‘a napht hoqui nonedi azi desul fonyl™ ester corpound
noﬂ'Eﬂ!?fgﬁéhfhfx%hermolyzed in the subsequent heat treatment,
thus causing problems such as deterioration of heat
‘resistance, mechanical properties and adhesion property of
the resulting film. Frﬁm‘such a point of view, the molecular
"weight of the gquinonediazide compound is preferably from 300
to 3,000, and more preferably from 350 to 1,500.
[0115]

The amount of the gquinonediazide comppund to be added
is preferably 1 or more and 50 or less parts by weight, and
more preferably 3 or more and 40 or lgss parté by weight,
based on 100 partsrby weight of the alkaii-soluble resin.
[0116] |

The quinonediazide compound is synthesized by the
following method. The method includes, for example, a method
of reacting 5-naphthoquinonediazidesulfonyl chloride with a
- phenol compound in the presence of friethylamine. The method

of synthesizing a phenol compound includes a method of
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napht hoqui-nonedi azi desul fonyl group and a 5-
napht hoqui nonedi azi desul fonyl group are used in
~conmbination in the same nol ecule, and to use the 4-
napht hoqui nonedi azi desul fonyl ester conpound in
conbi nation w th the 5-napht hoqui nonedi azi desul f onyl
ester conpound. [0114] Wen the nol ecul ar wei ght of
the quinonedi azide conpound is nore than 5,000, the
quj nonedi azi de conpound is not sufficiently
reghbiidl 92U Y ERexEpbReybibht YReat deehyabhve wikysa
causi ng probl ens such as deterioration of heat-
PO} ¥Ry hfcehenet hapiealn@r bpet ¢ ciraprnesihesi an acid
property of the resulting film From such a point of
cayabWstt he nol ecul ar wei ght of the quinonedi azi de -
conpound is preferably from300 to 3,000, and nore
[Optéferably from350 to 1,500. [0115] The anpunt of the
‘qui nonedi azi de conpound to be added is preferably 1
or nbrehains Hdidrgdessaper tSafybvei ghtpranerl Podtabilize an
preferably 3 or nore and 40 or |ess parts by weight,
achasesmotndO pafid sabyd ey Otthe o xpdeupé kahdn§ ot bl ghoto acid
resin. [0116] The qui nonedi azi de conpound is _
geByFi Hesd 2esk dYad Nene f Qbdowh &19r MeE Nacdk e Jhe, Bt bodcsent
i ncl udes, for exanple, a nethod of reacting
| nRs et ) nopediayl des C i ' -
inve hogu) .é@f% £ égri]&g‘l}’ljld o%@f’éé@&ﬁ#f&naa sylfonium

phenol conpound in the presence triet am ne.

saﬁ[nl::'\,t h@gzhfgpﬁgﬂmségi@gaﬁd DJTG&@AZOQQMUQadlé nClg*_{ql%se % resin
net hod o :

film obtained from the photosensitive resin composition of

“the present invention is used as a pérmanént film, it is not

preferred from an environmental point of view that phosphorus
is remained. It is necessary to consider a color tone of the
film, a sulfonium salt is preferably used. Of the sulfonium
.séit, those having structures represented by thé general
formulas (18) to (20) a;e preferably used. |

- [0118]

[Chemical Formula 13}
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63 reacting an a-(hydroxyphenyl)styrene derivative
wth a polyhydric phenol conpound in the presence of
an acid catalyst. [0117] A photo acid generator
capabl e of properly stabilize an acid conponent
generated by the exposure anong the photo acid
generators used as the conponent (c) used in the
present invention is preferably a conpound sel ected
froma sulfonium salt, a phosphoniumsalt and a
diR¥oniumsalt. Since a resin filmobtained fromthe
R«pﬁ@;o?ensitiv31gfsin conposition of the present
inygntion is used as a permanent film it is not
~ pr'éferred froman environnmental point of view that
_phﬁ@phorus Isr ined. It is necessary to consider a
cohor_jone, of .t film a f [foniumsalt is
ZorSr& apRy TRea:StiZt he suft®¥nium salt, those having
st Rfttures reprek¥nted by the general fornulas (18)
to (20) are preferably used. [0118] [Chem cal Fornul a

13 34 R39 R40- - (1 8) '"R41 R39 R39 7Z-
s T AT
R4 R4
[0119]

s Ty the“general“formula”(18)'tOj(ZO); R” tdmanmay__”“”“m”,ﬁ

be the same or different and represent an organic group
having 1 to 20 carbon atoms. R“.represents é single
"bond or an organic group having 1 to 20 carbon atoms.

Z‘ represents an anion moiety selected from R*’s0?7,
lR“COO“ and SbF® . R*’ represents an organic group having
1 to 20 carbon atoms. Specific exampies of the
sulfonium salt represented by the general formula (18).
include, but are ﬁét limited to, the focllowings.

[0120])

" [Chemical Formula 14]
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'"R41 'R41 R39 R39 R40-S+ -Z-R42-Z- +S-R40 (20) R41
R41 [0119] In the general formula (18) td (20),.839 .
to RO1 may be the sanme or different and represent an
organic group having 1 to 20 carbon atons. R42
represents a single bond or an organic group having 1
to 20 carbon atons. Z- represents an anion noiety
sel ected from RO3SO2-, RO3COO- and SbF6 . R43
represents an organic group having 1 to 20 carbon
atons. Specific exanples of the: sulfgzﬁun1salt

represented by the general formula (1 i ncl ude

—aré&thot Qi ed to, Bl ng 20 (

Hets %IaST@BC @ EI:S%B‘ @B %Ff%‘gﬂ o@ot /
\ $Hscr8so3 s+ CgF 7S03CMeH3 O cH3 6H3CTE | g 4s+ +

SbF6 C5 S+ CF3SO3 \ $+ C12H25S03 S+ C3F7000 \ I ~

dFCH3 b 1/ g FF S+ F C Q O S+ F CH2000-

©_3+ sory ¢ )-S+ CResOg @—s+ C12H2sS05 @—{; CoF4000"
@ @C”S @

e 0
- o HSC~0——©—S+ CF4S05
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\1 FFD /[ 3 H3C \ S+ C8F17SG3 H3C-6/ \ S+ CF3SO3
S+ CF3S@ \I cH \I $+ CAF9S03 H3C-C $+ C3F17S03 H3C
S+ OSCH H¥/ \\ 1T CH3\ Il \'I O OCH3/ \ \. S+
OSCH3 H3C $+ 0-g CH3 | / / O CH O H3C- O S+ CF3s(3
OH3 I / \ S+ C4F9$03 H3C-C \ S+ CAF9SC3 CH3 CH3
H3CG-CGCH3 \l \l I\CHB3 6 O0OHCC/ \ S+ OSC2 O/ 0
CH3 OHz 11 ~S+ -OS-Hz VH3CO/ \ S+ -OO\ / CH3 O

\' 10 H3C-C-CH3 \ CH3 66 [0121] Specific exanples

of the sulfoniumsalt represented by the general

fornula (19) include, but are not limted to, . the
[Of811 owi ngs.

Specific examples of the sulfonium salt represented
by the general formula (19) include, but are not limited to,
the followings.

[0122]

[Chemical Formula 15]

S+ CF3805 CF3S05 +s; OO_QS+ 'CF3SO3'

_ ‘F F Q @ R F
F SO5™. +S-©—S—©—S+_ F -505° -
H-Fo-0f L

. H3C‘ : . Haq
: . CH'CH3 . - CH-CHjy
H3C\ : H3C.
H5C .

HsC
CH-CHj ~ CH-CH;
HC HaC

[0123]

Specific examples of the sulfonium salt represented

by the general formula (20) include, but are not limited‘to,
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[0122] [Chemical Formula 15] CF3SC8 S+ CF3SG3 CF SO -
+g/ \ 0O S+ CFSO-1.../ \ FF\ I i/ FFEF/_\ SC3-
+S/ \ s Os+F/ \ s FFI\ /| FF H3C H3C

CHCH3 CHCH3 H3 CHSO3 j-0' 3 H3C 3 CHCH3 / CH CH3
HC / \ HC [0123] Specific exanples of the sulfonium
salt represented by the general fornmula (20) include,
but are not limted. to, 67 the follow ngs. [0124]
[Chenrcal Formul a 16] S+ OOCCF2CF2COO +S / \ S+
thecep EFY 5% +S H3C _/ S+ OOCCF2CF2C00 +S aCHs [ 0125]
Particularly preferred one includes a triarylsul fonium
[0%af1 represented by the general fornula (21). [0126]

fChemical Eormula 16]

AL e 20y P
00cer,re00 s5—{ Y {8+ 000(cRI000 +s—©
o7 O

4

L o Py
"O0CCF,CFC00 +S_©f¢”3. R

5T

[0125]

Particularly preferred one includes_a triarylsulfonium
~ salt represented by the general formula (21) .
[0126]

[Chemical Formula 17]

(R,
' ~

=z

-
RO~ T .9
\fC\>—s+ §-0-R® (21)

Z )
9 |
+(R™)
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[Chem cal Formula 17] (R44)a 44)0O0 - sO p(R 45 S+
SOR(21) 6J: r(R44 68 [0127] In the formula, R44(s)
each may be the sane or different and represents
ei ther hydrogen or an organic group having 1 to 20
carbon atons. R95 represents an organic group having
1 to 20 carbon atons. a, (3 and y each represents an
integer of 0 to 5. [0128] Specific exanples of the
triarylsul foniumsalt represented by the genera
[0t%thula (21) include, but are not linited to, the
follow ngs. [0129] [Chem cal Fornula 18] 69 CH3: H3C
C5F1IIms BB e leR3 B (8 eFglsasay beCHie\samg ¢x
CAF9S03 H3C-CH3/ $+ CeF17SB H3C \ g+ -0 /-OS / CH3 -
dipferent and represents either hydrogen or an organic group

" having 1 to 20 carbon atoms. R represents an organic group
having 1 to 20 carbon atoms. o, B an& Yy each represents an
integer of 0 to 5.
[0128] |

Specific examples of the triarylsulfonium salt
represented by the general formula (21) include, but are not

limited to, the followings.

(01291

[Chemical Formula 18}

69



CH3 30 CH8/ S+0S/ CH3 H3CSO0-~/ cH3 00 CH3\
\'"1 [/ ~ OHa S+ C4F9S03 H3C C / $+ CAF9S3 H3C O/ $+
. CF3S3 H3 CH3 H3G-CGCH3 \QCH3 0 ~S+ OS-HH3CGC/
\ S+ 0S11 -C H2 CHB3OH 00 - HB3GCGCH3 \ CH3 i
‘H3C-0/ S+ -OO/ CH3 [0130] The anount of the photo
acid generator to be added is preferably 0.01 or nore
and 50 or less parts by weight based on 100 parts by
wei ght_Qof the al kali-sol ubl eqresin. The 70 appunt of
t he qnedi azi de conpoun pr ef er abl y 3 rmre
CHj
S+ CgF17SO5 H30—6©—S+ CF3S05" s+ CF,S05

BT N
Y

- CH ;
C4FsS0 8
S+ C4FgS0, H30—¢“©—‘3+ CgF 44805
@ - @

OF0 of

I

Q_s+ C4FSO5 H3C—¢—©—s+ C4FsSOy H,C-0 S+ CF4SO5

CHs, ’
' CH3

O-

[0130]

The amount of the photo acid generator to be added is
preferably 0.01 or more and 50 or less parts by welght based

on 100 parts by weight of the alkali-soluble resin. The

70

O
O=UJ
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and 40 or less parts by weight. Each or total anount
of the conpound selected froma sulfoniumsalt, a
phosphonium salt and a diazoniumsalt is preferably
0.05 or nore and 40 or less parts by weight, and nore
preferably 3 or nore and 30 or |ess parts by weight..
H gh sensitivity can be attained by adding these
conmpounds in the amount within the above range. |If
necessar¥ a sensitizer can also be added. [0131]
aneREnPésthe EHENGRBELARLAG GERBPERSr 15 NPFRECEDADBNENPL moTe
- (Q include :
ang 4 20ni Leepheayts- Py neehghiet HBGH car BorAal amount of the
propyl am ne, N-((2-nitrophenyl)-1-
compehytineehexyydarbonybcyeldbexyhasahe, a phosphonium salt
di phenyl di sul fone, benzyl sul fonam de, a cobalt-am ne
andakt dibeozytimcasbamat eprefietabbenaybEyst ahexyl and 40 or
carbamate, di (nmethoxybenzyl ) hexanet hyl ene

ledbscpabasabe, wepPght, and more preferably 3 or more and 30 or
ni tr obenzyl oxycar bonyl ] cycl ohexyl am ne, [ 2, 4-

1e§jsn{p&f@bemyyd]@%g1@arbmmqﬂ el phexal dmdag, de3.#A tained by
di ni trobenzyl oxycar bonyl ] cycl ohexyl am ne, [ 2, 4, 6-

ad@8{h@i £ ROBENZYhOXYSAE DORYEHEYLhORSX Y] BAL 1€ the above range.
[ (a-met hyl ) p- nitrobenzyl oxycarbonyl | cycl ohexyl am ne,

14888 ¥§)2?4§ensi izef can also be added.
di ni trobenzyl oxycar bonyl] cycl ohexyl am ne,

met hyl ) 3, 4-
[O%§ﬁqtrobenzyloxycarbonyl]cyclohexylanine

o RS e Sone mhRiA TS HBGTR el fiag gomponent

(o Hiobeaz R oxysa pony L bexpret yl nedi amine, BislZd 5

propylamine, N-((2-nitrophenyl)-1-
méthylmethoxy)carbohylcyclohexylamine, diphenyldisulfone,
benzylsulfenamide, a cobalt—aminé salt, benzyl carbamate,’
nitrobenzylcyclohexyl carbamate,
di(methoxybenzyl)hexamethylene dicarbamate, [p-
nitrobenzyloxycarbonyl}cycloheiylamine, [2,4-
dinitrobenzyloxycarbonyl]cyclohexylamine, [3,4-
dinitrobenzquxycarbonyl]cyclohexylamine, (2,4, 6-
trinitrobenzyloxycarbonyl]cyclohexylamine, {(a-methyl)p-
nitrobenzyloxycarbonyl}cycloheﬁyiamine, [ (ct-methyl) 2, 4~
ainitrobenzyloxycarbonyl]cyclohexylamine,.[(a—methyl)3,4—
dinitrobenzyloxycarbonyl]cyclohexylamine, [{(x-methyl)?2,4,6~
. trinitrobenzyloxycarbohyl]cyclohexylamine, bis|[p-

nitrobenzylexycarbonyl]hexamethylenediamine, bis[2, 4-

7



d|nltrobenzyloxycarbonyl]hexanethylened|an1ne

bi s[ 3,.4- :
d|nltrobenzyloxycarbonyl]hexanethylenedlan1ne

bi s[ 2, 4, 6-
tr|nltrobenzyloxycarbonyl]hexanethylenedlan1ne

bi s[ (a-

nEthyI)p nltrobenzyloxycarbonyl]hexanEthyIenedlan1ne

d-"-%‘f1?@]?5"122Mfl‘a%%ﬁ?%?%%}ﬁ]zl@%&%%*?%bh%?w hyPEhedi 4ni
ne, bis[(a-nmethyl)3 '
: dl@%ﬁ@@%éﬂz‘%b@@@%@%ﬁhﬂ?mﬂﬁh@mwmnebl%[%{‘{66“
met hyl )2, 4, 6-trinitrobenzyl oxycar bonyl ] hexanet hyl enedi
trgmihggbenzyloxycarbonyl]hexamethylenediamine, bis[ (c—
bi s[ p- ni tr obenzyl oxycar bonyl ] net hyl phenyl enedi am ne,
mebh gl Pp4nitrobenzyloxycarbonyl]hexamethylenediamine, bis[ (a-
di ni t robenzyl oxycar bonyl ] met hyl phenyl enedi ami ne, -
metihgl B2 A4-dinitrobenzyloxycarbonyl]hexamethylenediamine,
di ni trobenzyl oxycar bonyl ] net hyl phenyl enedi am ne,

bi®[ 6h-2dndtByl) 3, 4- o
* trinitrobenzyl oxycarbonyl ] net hyl phenyl enedi am ne,

: dlﬁ&@%&@énzyloxycarbonyl hexamethylenediamine, bis[ (o~
nmet hyl ) p- nltrobenzyloxycarbonyl{nethylphenylenedlan1ne

thy P 5 ) bonyllh thylenedi ,

e e car bl | R T T e e ed amine
il _

o1l ‘J‘Fsléobe%%l RS S R TR S e a2

neth
R A R Shek s R A b s 3. 4
"“'difn‘-ﬁ‘i#‘g%@é%%%%‘%wh%‘i%@bﬁ%‘?ﬂﬁ%%ﬁ Metste 4, 6=
2,4- :

trﬂdﬂ#%%&%ﬂ@%@%ﬂﬂ%%%%%% [ (o

bi s[ 3, 4-
me@ﬂkﬁ%ﬁ%ﬁ@%ﬁ%%ﬂ%%%ﬁwer
: bi s[ 2,4, 6-trinitrobenzyl oxycarbonyl ] met hanedi phenyl ene

big @nmﬁethylkjl?&[fi("a met hyl ) p
- ni trobenzyl oxycar bonyl ] net hanedi phenyl enedi am ne, bis
difitterohmtdylgxarbonyl Jmethylphenylenediamine, bis| (a-

4-di ni trobenzyl oxycar bonyl ] met hanedi phenyl enedi am ne,
methyl) 3,4-dinitrobenzyloxycarbonylimethylphenylenediamine,
bis[ (a~-methyl)2, 4, 6-
t;initrobenzyloxycarbonyl]methylphenylenediamine, bis[p-
_nitrobenzyloxycarbohyl]methanediphenylenediamine, bis([2,4- |
dinitrobenzyloxycarbonyllmethanediphenylenediamine, bis[3,4-
' dinitrobenzyloxycarbonyl]methanediphenylenediamine,
bis[2,4,6—trinitfobenzyloxycarbonyl]ﬁethanediphenylenediamine,
bis[ (c~methyl)p-

nitrobenzyloxycarbonyl]methanediphenylenediamine, bis|[ {o-

methyl)2,4~-dinitrobenzyloxycarbonyl ]methanediphenylenediamine, -
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72 bis[(a-nmethyl)3, 4-

di ni t robenzyl oxycar bonyl ] net hanedi phenyl enedi ani ne,
and bis[((Y-nethyl)2,4,6 ' _ '
trinitrobenzyl oxycarbonyl ] net hanedi phenyl enedi am ne.
These conpounds may. be used al one, or plural kinds of
them may be wused in conbination. These conpounds are
preferably added in the amobunt of 1 to 40 parts by

. Wej ght has on 100 parts by weight of the
bl%fb%FFgggxﬁg?%g%esin. | f necessary, a sensitizer can
. al so be added. [0132]. If necessary, for the purpose
ALt T ¥ TR %“e?fé‘?‘?l?)(/hf%t%n%‘#epllﬁ{b\f Y r Hih
. conposi tion, a conpound having a phenolic hydroxyl
bigt buprediy ble? atifed as | ong as a shrinkage rate after
curing does not decrease. [0133] Exanples of the
tr gokiperren Hiahe Fige et prrenbl net hgrirsigiienyyrengdiaweingle These
Bis-Z, BisOCZ, BisOPP-Z, BisP-CP, Bis26X-Z,
corgh OIBP-15 Y Bres OGHR! 4 1 Bi80CR: GH, u:Bils Peivid]s Bi SR may be
: Bi s26X-CP, BisP-PZ; BisP-1PZ, BisCR1PZ, BisOCP-1PZ,
usdi siGl RGP ndBi s26X- Thiede BioanObBRJIGPArEekRPedHBRAly added in
(tetrakis P-DO BPA), TrisP-HAP, TrisP-PA, TrisP-SA
thdrdsCR R BitsOFD £aBi SRS 2R 1 BitsRG 26K, on BIGRSaR s by
Bi sOC- OCHP, Bi sPC- OCHP, Bi s25X- OCHP, Bi s26X- OCHP
we BISOGP-9G B E286T50hR. o nesdwil enetr nsERsGRry, a
Bl sRS- 26X, and Bi sRS-OCHP (trade nanes, all of whi ch
serdd & MW aGt Wed B added.

[0132]

T onecessary, for-the purpose-ofimproving sensitivity -

of the photosensitive resin composition, a compound héving a
phenclic hydroxyl group can be added as long as a shrinkage
rate after curing does not decrease.

- [0133]

Examples of the compéund héving a ?henolic hydroxyl
group include Bis-Z, BisOC-Z, BisOPP—Z,-BisP—CP, Big26X-%2,
BisQTBP-Z, BisOCHP-Z, BisOCR-CP, BisP-MZ, BisP-EZ, Bis26X-CP,
B:LSP—PZ,‘ BisP-1PZ, BisCR-IPZ, BisOCP-IPZ, BisbIPP—CP, Bis26X-
.IPZ, BisOTBP-CP, TekP-4HBPA (tetrékis P'—DO-BPA),-TriSP—HAP,
frisP—PA, TrisP-SA, TrisOCR-PA, BisOFP-Z, BisRS-2P, BiéPG—ZGX,
BisRS-3P, BisOC-OCHP, BisPC-OCHP, Bis25X-OCHP, Bis26X-OCHP,
BisOCHP-0OC, Bis236T-OCHP, méthylenetrisFR~CR, BisRS-26X, and
BisRS-OCHP (trade names, all of which are manufactured by

Honshu Chemical Industry Co., Ltd.);‘and BIR-0OC, BIP-PC, BIR-
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Honshu Chem cal Industry Co., Ltd.); and BI R OC
BIP-PC, BIR 73 PC, BIR-PTBP, BIR-PCHP, BI P-BI OC F,

4PC, BIR-BIPC-F, and TEP- BIP-A (trade nanes, all of
whi ch are manufactured by Asahi Organic Chem cals

I ndustry Co., Ltd.). [0134] O these conpounds,

pref erabl e conpounds having a phenolic hydroxyl group
used in the present invention are Bis-Z, BisP-EZ

TekP-4 , . sP- HAP, i SP-PA,_ Bi P-Z, _BisP- M,
PCei EAPRTOR) P IPECH By BLPE FERL By cbOEp, LBRGRECSPE, Shd TER-
Engg-SP, Bi sP- OCHP, . net hy]l enetri s-FR-CR, Bi sRS-26X .

BIBrp. peradp) pepes. gpRI PTEP AR BFR BRPELRCtEredpagehsani

conpounds, particularly preferable conpounds having a

Orgpnel FeeRyarbRyIndgeblp aPer BFEAZ) - TekP- 4HBPA

' Tri sP-HAP, TrisP-PA, BisRS-2P, BisRS-3P, BIR PC

[0BPRI PTBP, and BIR-BI PC-F. [0135] The resin conposition
"obt ai ned by addi ng the conpound having a phenolic
hy dr@kythegseupomnpostds c eb ye e sslol ¥ edommoands ah&alng a
devel opi ng sol ution before. exposure, but is easily

pheihss0t vieddraxyhegablial nseéveh ophagpsessht otnaéh el ot here
exposure. Therefore, the devel opnent causes |ess

Bishi ckBesB-EL pSBe RPd4iBEA devel opreab, Cani e-eRSI BYsOCHP-Z,
conducted with a short tinme. [0136]° The anmount of the

BiSpARDUNG: baveng @i phenot | cehyetpxybz, BisP-CP, BisRS-2P,
BisRS-3P, BisP-OCHP, methylenetris-FR-CR, BisRS—ZGX, BIP-PC,

BIR-PC, BIR-PTBP, and BIR-BIPC-F. Of these compounds,

-mparticularly~preferable“compounds having a phenoliC'hydroxyl'“i“““

group are Bis-Z, TekP-4HBPA, TrisP-HAP, TrisP-PA, BisRS-2P,
BisRS-3P, BIR-PC, BIR-PTBP, and BIR-BIPC-F.
1 [0135]

| The resin composition obtained by adding the compound
having a phenolic hydroxyl group is scarcely dissolvgd in an
alkali developing solution before.exposure, but is easily
dissolved in the alkali-déveloping-solution after the
exposure. Therefore, the developmént causes less thiékness
-loss and the development can be easily conducted with a short
time.
[0136]

The amount of the compound having a phenolic hydroxyl

" group to be added is preferably 1 or more and 50 or less

parts by weight, and more preferably 3 or more and 40 or less
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group to be added is preferably 1 or nore and 50 or

l ess parts by weight, and nore preferably 3 or nore
and 40 or less 74 parts by weight, based on 100 parts
by wei ght of the alkali- soluble resin. [0137] If
necessary, for the purpose of inproving wettability

of the photosensitive resin conposition with a
substrate, surfactants, esters such as. ethyl lactate

e REORAGRE, AR IPIOTELIY LUK R AP cne an s

'gﬁc#ohexanone and nethyl isobutyl ketone, and ethers
SOoLpRheaLeELlr ahydr of uran and di oxane can be ni xed.
Al so, inorganic particles of silicon dioxide and
[0¢#{hni um dioxide, or a powder of polyimde can al so
be added. [0138] Furthernore, for the purpose of
enhahti RgcehrandhesPbrthpropepese of L alhpsevsubsietiability
such as a silicone wafer to the resin conposition,
of t hlee bpket sabyel bl ee cams h sochpopl el orvavieth & shbsheate,
adhesi on pronoter used in the present invention. In
suthastzase, estagsasschuisoatlpyephaedaty ahdsprtapybedz5
to 20% by weight of the adhesion pronoter in a

glpobVenbnsuethad &SIOPr opeathte ot HdNheo 1 feshaNOhs B Lfiol,
tetrahydrofuran, propylene glycol nononethyl ether

ke 8608 At SucRr OPYE PO ¥£0dne NDNINRE DY) 1 et B8Fut €1 Wétone, and
| actate, or diethyl adipate, a surface treatnent of

ethdes Dagen sibst &t £ni@r SANAMCT 803 bYi SPiMe can be mixed.

Also, inorganic particles of silicon dioxide and titaniuﬁ
-~dioxide,~or.a-powder-of polyimide-can alsoc be-added:.
[0138] |

Furthermore, for the purpose of enhancing thé adhesion
property of a base substrate such as a silicone wafer to the
- resin composition, the base substrate can also be pretreated
.with the adhesion promoter used in the present invention. 1In
this case, using a solution prepared by dissolving O.S to 20%
by weight of the adhesion promoter in a solvent such as
isopropancl, ethénol, methanol, water, tetrahydrofuran,
- propylene glycol monomethyl ether acetate, propylene glycol
monomethyl ether, ethyl lactate, or diethyl adipate, a'
surface treatment of the base substrate is conducted by spin
coating, dipping, spray coating or a steam treatment. In
some case, the reéction of the substrate and the adhesion

promoter is accelerated by heating te a temperature within a
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coating, dipping, spray coating or a steamtreatnent.
In sone case, the reaction of the substrate and the
adhesi on pronoter is accelerated by heating to a
tenperature within a 75 range from50 to 300C. [0139]
The resin conposition of the present invention
preferably contains a thernocrosslinking conpound
having a phenolic hydroxyl group, or a urea bond

rahGBr esent €d by thgecgeneral fornula (22) and a
nethylol group or an al koxymet hyl group. [ 0140]

n1ca| Formula 19] as (22) R450 CH2-N N-CH2-OR
[01 (RO5 represents a nnnovalent organic group
resents a

havi p 0. carbon. at ong)
nonova?en%gﬁﬁg%%l%oa% u%nhgg Eﬁelpf%s 36 PAF BN &t ons,
D efe ani c rou having. 1 to 10 carbon
prlFehe é ﬂﬂ?an%r@f@% ﬂsa%@la}ﬁ%egg?%@om%lﬁ@vang a
f carb n atons. [0142] Exanples of the
ph?ﬂ@ hch EPX¥ki FEOEBNpRENd BESRngoad yepresented by the

general_formula (22) and a methylol group or an alkoxymethyl
group.
[0140]

‘ tChemical Formula 19]

R (22)

R450f—c|-|2—N N~CH,-O

[0141]
(R** represents a monovalent organic group having 1 to 20
carbon atoms)

R represents a monovalent organic group having 1 to
20 carbon atoms, preferably an organic group having 1 to 10
carbon atoms,'and more preferably an organic gréup having 1
to 3 carbon atoms. |
[0142)

Examples of the thermocrosélinking compound having a
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phenol i ¢ hydroxyl group include, but are not
to, the follow ng conpounds. [0143]
Formula 20] OH OHH2 OH H2 H3COHR2C-1 |
H3COH2CCH2CH3 H COH 2 C C | CH2OCH3 H3COH C rC CH COCH
| 32" ~2 3 CHOCH3 CH20CH3 CH3 CH3 HO CH3 CH3OH OH
OH OH 2COHRC CH20CH3 H3COH2C CH2OCH3 H3COH2C- ~
CH2OCH3 H3COH2C CH2OCH3 OH OH H CH3 H3C-C-CH3 CH3

Ph%g&EEECEth%%E%iﬁég}%eg%E&EQeC}EE%}@re ngiﬁﬁgﬁﬁted to,‘the

limted
[ Chem cal
CH3

. fo&ﬁg&pg 5ompoYIn

77

~~C/ %2CH3 H3C- C CH H3COH2C CH3 CH3
ﬁéc-ﬁ ‘2 CH3 OH OH OHH2 Fie OH OH

[0% CH2OCH3 H3COH2C f CH20CH3 H3COH2C-gl ' 'yanC CH
H3COH2Ct CH20CH3 CH CH3 CH2COCH3
[Chemical Formula 20]
OH . H
CH OH OHH2 OH e
H3°0H20‘r;i e Hacor—:zc:ijHZCHS HaCOH,C C“’j—CH200H3 HaCOH:C 1" /r ) CH20CH;
CHz0CH; CHz0CH;3 CHg CHy 07 &y EvOH
' : CH ' " OH ' OH
H300H20—@%1'300H3 HsCOHLG CHoOCH3 HaCOHijichzOCHs HzCOH,G——CHoOCH5
@ 5 CHs HzC—¢—CHz
CHs
OH OH 7 OH CHz  CHz cH,
...H300HZC~¢CHZOCH3- HyCOH,C-+) CHZOCH;;'--'HSCOHZC“Q’CHZOCHS HO@C > -G -OH
CHs EH.CH HaCOH,C CHg CH3 "CH,OCHz
CHs 2v-s H3C—!C—CH3 i
CH.
HaG—C—CHs
CHa
OH OH OHH2 OHH2 OH OH
H300HZC~[:F|-CHZOCH3 HaCOH,G”y-CH0CH; H3c0Hzc-¢rC~ J\J—CHQOCHs H3COH,G- - CHoOCH;
' CHy CHs CH
F HsC—CH 3 M M CH,0CH;
CHsCH3
OH HsC. CH HsCOH,C '
3G L3 5COH,C, CHoOCH;  HsCOHC CHOCHg
HaCOHpG- 1~ CHzOCH G :
BTG ool x| we-Gron | o{3-Cron
‘ _ HaCOH,C
HoOCHs HaCOMoC CH,OCHs CH;0OCH;  H3zCOH.C CH20CH34
" HaCOHC, " HaCOH,C '
H3COH2C—[J\ CH,0CH; 3 H20 C:;OCH:; 3 HZO_(:\}_ _gHa CgiiOCHs
HaCOH,C™ ] 1, Cra0CHs HaCOH,G Hz M GO b
) _ "'CH2OCHs3 aCOH2 CHa  "CH,OCH;
HaCOHoC, CH,0OCH3 HyCOHZC  CHz CHROCH;
HO-{ -G~ Q—OH HO-{_-C~_-OH
HaCOH,C 7{ CH20OCH3 H3COH,C J/ | CH2OCHs
HaCOHoC™ §;{CH,0CHs H3COHZC GHCH20CH3
[0144]



F H3C CH CH2CH3 = OH H3CCH3 H3COH2C, CH20OCH3 H3GOH2C

H200H3 2COH2C - CH20C2 H3COH2CG-' C 9 CH20C2 HO-(~ a OH

HO a OH H3C CH3 HOB OH H300H2C~1 ' CH20CH3 H300H2C

CH200H3 H2OCH3 H3COH2C CH2OCH3 OH H3COH240CH2OCH3

H3COH2C C2 CH20CH3 9COH2C- ~] CH2OCHS

H3COH2C~CH2OCH3 HO -OH HO-~ G-, ,] OH OH , H3COH2C 2
.CH2OCH3 H3COH2C CH3 CH20C2 H3COH2C~_H ~{C H20CH3

. CH3, Ho- 0 2CJIC~ OH3_H3COH2C Ci
e 20t R P b B TR aCRHD H%E%%&ﬁae TO9]
f.i f.t ving . a group
re%s?%gﬁ'ﬁ? §Y§§§?ﬁ%§§sﬁ%} LESFGR e b2 posae hergagbtburre not
mted to, the follow ngs. [0145] [ Chemni cal
1”|“—bFﬁ*3| Bozlffh% 5o bl oWINEE CH2OCHZ H3COH2C- NxN- CH20CHB

H3COH2C- NxN: CH2OCHa N- CH2OCH3 H3CO OCH3
[018ebHHC- NON- CH20CH3. H 0

 [Chemical Formula 21]

O
H 0 X
O=/<N—CH20CH3 HsCOH,G— N)_)LIN CHOCH; H3COH,C— |\>|_<N CHz0CH3
N—-CHyOCH3 HsCO bCH3 H3COH,C— NYN“CH20CH3
H O .
H - 0 SE
O=<N"CH7_OQH2CH3 HacHchHzc—NAN—CHZOCHch 'H3CH2COH20—|‘}1—_<N CH20CHCH3
ﬂ“CHzOCHaCHg HaCH,CO ‘OCHoCH3 H3CH200H2C“‘ ‘n’N CHzoCHZCH_g

[0146]
| The photosensitive resin composition obtained by adding
these thermocrosslinking compounds is scarcely dissolved in
an alkali developing solution before exposure, but is easily
'.dissolved in the alkali developing solution after the
' éxposﬁre. Therefore, the developmenﬁ causes less thickness
ioss and the development can be éonducted with -a short time,
and also .a shrinkage ratio after curing decreases.
[0147] |

Since the compound having a group represented by thé
general formula {22) shows remarkably slight absorption to

light having an exposure wavelength as compared with a
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HO 0 OM CH20CH2CH3 H3CH2COH2C- NxN- CH20CH2CH3
H3CH2COH2C- NLN- CH2OCH2CH3 N- CH2OCH2CH3 H3CH2CO OCH2CH3
H3CH2COH2C- NxN- CH20CH2CH3 H O [ 0146] The

phot osensitive resin conposition obtained by addi ng

t hese thernocrosslinking conpounds is scarcely

di ssolved in an al kali devel opi ng sol ution before
exposure, but is easily dissolved in the alkal

' . spl ut i f he. e . JIh f h
engE4ELOBL%, 0L OmBLLRG Loy SepeoMeno TUETE1818e, Becur,
I t b d d wth a, t tine, d

e BISHEPIRRL o0, Pgcpondct Y WL g, shont Ll e g
onSREgaS Do oMot hevin0. grolpLeprEReILed By 1P,

absorption to |ight having an exposure wavel ength as
heabnhar LA WER- a 78 thernocrosslinking conpound havi ng

a ghenolic hydr oxyl group, ‘exposure energy is
[Ok#%iciently transnitted to a photosensiti zer, |

resulting in high sensitivity and excellent heat

r esi kt dree. b§@148jund Hasrdeent fountidy recentatidies of a

that stability of a conposition solution is further
comphaitcieoh byo Hot i o efsicfhorher enhanced by an interaction
between these thermocrossliinking compounds and a silicon
compound having a secondary aromatic amino group and an
alkoxy group.
[0149]

The amount of the thermocrosslinking compound to be
“added is preferably 0.5 or more and 50 or less parts by
weight, .and more preferably 3 or more and 40 or less parts by
weight, based on 100 parts by weight of the alkali-soluble
resin.

[0150]

The resin composition of the present invention
preferably contains a sQlVent. It is possible to use, as the
solvent, polar aprotic solvents such as N-methyl-2-

_ pyrrolidone, y—-butyrolactone, N,N-dimethylformamide, N,N-
dimethylacetamide, and dimethyl sulfoxide; ethers such as
tetrahydrofuran, dioxane, and propylene glycol monomethyl

ether; ketones such as acetone, methyl ethyl ketone,

diisobutyl ketcone, and diacetone alcoheol; esters such as
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bet ween t hese thernocrosslinking conpounds and a
silicon conpound having a secondary aromatic am no
~group and an al koxy group. [0149) The anmount of the

t her mocr ossl i nki ng conpound to be added is preferably
0.5 or nore and 50 or less parts by weight, and nore
preferably 3 or nore and 40 or |less parts by weight,
based on 100 parts by weight of the al kali-sol uble

etﬁﬁven eigééo)%gﬁ%%eﬁe n% g@fsmon%%?@%j{ he. DL esaegettate, and

7 on br mt al ns
B R e R %f«?ée?ﬁwﬁ% R r°ats' ‘oluene and

-butyrol actong, N, N-di net Ifornanlde N, N-
Xy%?%%t % P A i eSOomMP A it hyl sul foxi de: ethers such
as tetrahydrofuran ‘di oxane, and propyl ene glyco
[O%%%bnethyl et her; ketones such as acetone, nethyl
et hyl ket one, dllsobutyl ket one, and di acet one
al cOHB? ;ameasindy T Udte @P e Hid e atsac Apromfembly from
gl ycol nnnonethyl et her acetate, and ethyl |actate;

50 ahd &r &l irahydr byartmnsh § yich nas gat uene land.y xyl ene
al one or in conbination. [0151] The anount of the

prebbvebtl t of bemuied ito prefetablaydy ony H0igwit2, APsed on
parts by weight, and particularly

100 parts by weight of the alkali-soluble resin.

{0152] |

The method of forming a heat-resistant resin pattern
~using-a photosensitive resin composition of the present
invention will now be described.

[0153]

The photosensitive resin composition is coated on a
substrate. Examples of the substrate to be used include, but
are not limited to, those made of a silicone wafer, ceramics,
gallium arsenide, metal,'glass, a metal oxide dielectric film,
silicon nitride and ITC. Examples of ghe coating method
include a spin coating method using a spinner, a spray
coating methqd, a roll éoating method and a slit die coating
method. The thickness of a coatiﬁg film varies depending on
a coating method, a sclid content of a éomposition, and
viscosity, and the photosensitive resin composition is coated

so that the thickness after drying is within a range from 0.1

to 150 um.
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preferably from 100 to 1,500 parts by wei ght, based on
100 parts by weight of the alkali-sol uble resin.
[0152] The nethod of formng a heat-resistant resin
pattern using a photosensitive resinconposition of
the present invention will now be described. [0153]
‘The photosensitive resin conposition is coated on a
substrate. Exanples.of the substrate to be used
[ohBghude, but are not linited to, those nade of a
silicone wafer, ceramcs, gallium arsenide, netal
gl as | _oxide dielectric fjl silicon nitrjde
and fq%ﬁ’Eﬁ%%p?%ssgfaE%ec%%%??n@l%%?%%% PRI OHRP S ShTe
coating nethod using a spinner, a spra coati ng, -
Thethod PRt FPncbitaﬁbeaeFﬂoﬂbEﬂﬂnagsP¥?t8?%n%bg%V%gr951n
nmet hod, The thickness of a coating filmvaries ‘
CORRPRAEFAY GHAtANCoht{Rg MW I SUisirrdntemorsfucted at
conposition, and viscosity, and the photosensitive
a FRErArEbibosyitbhnis svagedirem bPhatot he0ihi Eknesse minute
after drying is within a range from0.1 to 150 pm 80
to[ pavatarheaurs hes suhsan aveetoat edowi phatéeor infrared ray.
phot osensitive resin conposition is dried to obtain a
[0phdt osensitive resin conposition coating film Drying
'is preferably conducted at a tenperature within a
rangehdmn,oniisd oo tied o0 wherdd Mt@mposition coating film

is exposed by irradiating with actinic radiation through a

mask having a predetermined pattern. Actinic radiation used

~in-the-exposure- includes, for example;-ultraviolet ray;-

_visible ray, electron beam or X-ray. In the present
invention, i-line (365 nm), h-line (405 nm) or g-line (436
nm) of-a mercury lamp isrﬁreferably uséd.

[0156]

A pattern of the photosenéitive resin composition
coating film is formed by removing the exposed area using a
develoPing.solution after the.exposure. The &éveloping
solution is preferably an aqueocus solution of
-tetramethylammonium, or an aqueous solution of a compound
having alkalinity such as diethanolamine, diethylaminoethanol,
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, triethylamine, diethylamine, methylamine,
dimethylamine, dimethylaminoeth?l acetate,

dimethylaminoethanol, dimethylaminoethyl methacrylate,
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to several hours using an oven, a hot plate or
infrared ray. [0155] Then, the photosensitive resin
conposition coating film is exposed by irradiating
with actinic radiation through a mask having a
predeterm ned pattern. Actinic radiation used in

t heexposure includes, for exanple, ultraviolet ray,
visible ray, electron beamor X-ray. In the present

cyvEA%aaLL 90, il i g 1, -h-1ine (405 nn% r g-line
VPR in ey REnyEBReNTtai NEL B, LE RN hadindpeatepe-
A t of .t he_phot osensitive resin.conposition
Incggﬁ%ngggfrn%%slﬁopﬁgalgger%ﬁn@ﬂﬁgpPﬂére§88¥88tﬁrQBCh as N-
I.ng,a__develapi ng o&utLon fter the exposure. The
me§§¥2|%pPH§roingPFon§y _BF@FE?%Bﬁ?rﬁﬁméaﬁeoUSN§8F@?FBﬁl
o% tatra th{lannoniunl.or an aqueous solution of a
ACEbAPOdRd RAGFRYLaFRAFPHLES  sYichubyralachansl apide,
_diethilaninoethanol, sodi um hydr oxi de, potassi um
diRGERY Pﬂéyléﬁaﬂ9ﬁ1ééﬁﬁbﬁéﬁe?@cgoﬁasgeuhanalboaéhemol, and |
- triethylam ne, diethylam ne, nethylamne, - :
1sgprepapPan netedsnenhl| ani abeyhylaatetat end propylene
di met hyl am noet hanol , di et hyl am noet hyl nethacryl at e,
- glgeobywdobmeyhahi atheet Ayt eacdi aahdekeddnes such as
hexamet hyl enedi ami ne. In sonme case, it is possible to
cyatidopotanose) veptsosegdnase N isoBtbyl - Repyhé pl dl@NRsthyl
N, N-di met hyl f or mami de, N, N-di methyl acetanmi de,
isdbmﬁﬁhykeﬁ@héoaléﬁe,YObuiéﬁ@fﬁEtﬁﬂﬁdsaB§ them to these
~aqueous alkali solutions. After the development, a rinsing
.treatment is- conducted using water.  The rinsing treatment-
may be conducted using water containing alcohols such as
ethanol and isopropyl alcohol, and esters such as ethyl
lactate and preopylene glycol monomethyl ether acetate added
therein.
- [01573
After the development, the photosensitive resin
composition coating film is converted into a heat-resistant
resin coat by heating to a temperature'within a range from
200 to 500°C. This heat treatment is conducted by stepwisely
heating to a temperature selected, or conducted for 5 minutes
to 5 hours while continuously heating to a temperature within
a certain range. The method for a heat treatment inciudes,

for example, a method of subjecting to a heat treatment at

130°C, 200°C and 350°C for each 30 minutes, or linearly
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di met hyl acryl am de; al cohols such as net hanol,
et hanol, and isopropanol; esters such as ethyl
| actate and propyl ene glycol nonomnethyl ether
acetate; and ketones such as cycl opent anone,
.cycl ohexanone, isobutyl ketone, and nethyl isobutyl
ket one al one, or several kinds of themto these

© aqueous al kali solutions. After the devel opnent, a

L AN r ' t hag water. The

e g P ot ol Ry he S oRdulPbaSutTRE Ratdree-
contai ni ng al cohols such as ethanol and isopropyl
al cohol, and esters such as ethyl |actate and

ene gl ycol nononethyl ether acetate added
Exgﬂgﬁé%n. [0157] After the devel opnment, the

Ogggiosensitive resin conposition coating filmis
[ ‘ erted into a heat-resistant resin coat by heating

to a tenperature within a range from 200 to 500C

Thi sTheapr ¢ F @ik nente sl eoridltl edcwyost dpekedvgd by way of

heating to a tenperature selected, or conducted for 5.
exaplees Pb Bhaopresent | Encemt iouobs| yohehthiged ot@ these

tenperature within a certain range. The nethod for a
exfatesreat nent includes, for exanple, a nethod of

subjecting to a heat treatnent at 130C, 200C and 350C
[0¥®?] each 30 minutes, or linearly 82 heating fromroom

tenperature to 400C over 2 hours. EXAMPLES [0158]
1) Evaluation of Storage Stability of Composition and
Adhesion Property of Pattern upon Development

With respect to Examples 1-to-3; 6 to-8; a

‘photosensitive resin composition (hereinafter referred to as
a varnish) was spin-coated on a 6 inch silicone wafer and
thgn baked on a hot plate (using a coating and developing
apparatus Mark-7, manufactured by Tokyo Electron Limited) at
120°C for 3 minutes to finally form a 10 pm thick prebaked
 film. This film was exposed at a light exposure of 0 to 800
:mJ/_c_m2 and a step of 25 mJ/cm® using an i-line stepper (DSW-
8000, manufactured by GCA). After exposure, the film was
developed with an aqueous 2.38% tetramethylammonium (TMAH)
_solution (ELM-D, manufactured by Mitsubishi Gas Chemical
Company, Inc.) for 90 seconds and then rinsed with pure water.
[0160]

With respect to Examples 4 and 5, a varnish was spin-

coated on a 6 inch silicone wafer and then baked on a hot
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The present invention will now be described by way of
exanpl es, but the present inventionis not limted to
these exanples. [0159] 1) Evaluation of Storage
Stability of Conposition and Adhesion Property of
“Pattern upon Devel opnment Wth respect to Exanples 1 to
3, 6 to 8 a photosensitive resin conposition
(hereinafter referred to as a varnish) was

N~ d inch siljicone wafer and then baked
p13BLT RS SR-Ba8, Bt Eastingtald HedBr BRPRoSCr S Heg.
t =4 tured by Tokyo El ectron
CorTnEERe) "2t 1430% FBF b FHAUTEsaS FDNAPPY Rr M altpelLy
m t hj,ck prebaked film This filmwas exposed at a
| fofﬁ“g*ﬁt eRBoshiteXoPr e bedobl Livy/ et srfd o stap wofp®d at a
mlJ/ cn2 using an i-line stepper_ (DSW 8000, ,

Llighhutsepared 8f &Cry 200 end bsmosanct,a tHeerd idimMasnd/cm?
devel oped wi th an aqueous 2.38%tetranethyl anmoni um
usiqupe) isbinei shepEem DPSHadld dct naedsf byt hted uby SBCR) .
Gas Chem cal Conpany, Inc.) for 90 seconds and then
With nsedpeaft htpubeampters, §0460] 1MV idhs réspetspd® with an
Exanples 4 and 5, a varnish was spin- coated on a 6
aquewhs s2 | 3gvnEvAEf €5 L aintod herrak e dnomu fa bolire 8 pl at e

(usi ng SKW 636, manufactured by Dai ni ppon Screen M g.

MiGoubishil. GaatcCHE 4 Dredmpaiyf ergdd) 3o sesengdscdds an
finally forma 2 pmthick prebaked film This film -

theWaSr BXPOSEFi @ Pure water. With respect to Example 4, the

film.waé developed with an aquedus 0.4% TMAH solution for 90

~seconds-—and-then rinsed with pure water: - |

[0161]

The résulting pattern was observed uéing a microscope
and a minimum light exposure Eth (1) required for fofmation
cf an iﬁage was estimated. This heat-resistant resin
precursor varnish was alléwed to stand at 23°C for 3 days.
The same evaluation was conducted and a minimum-light
eiposure Eth (2) was estimated. A value of Eth (2) - Eth (1)
was calculated and sensitivity variation of the ﬁarnish was
.evaiuated. When an absolute value of thié value is 50 mJ/cm?
or less, storage stability was rated “Good”, whereas, when én
absolute value of this value is more than 50 mJ/cm?, stérag@.
stability was rated “Poor”.

[0162]

Furthermore} a pattern in which line&space of the wafer
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| i ght exposure of 0 to 500 m}J/cn2 and a step of 10

mJ/cn2 using an i-line stepper (DSW 8000, ‘

manuf actured by GCA). Wth respect to Exanple 5, the
~filmwas devel oped with an aqueous 2. 38% TMAH

solution (ELM D, manufactured by M tsubishi Gas

Chem cal Conpany, Inc.) for 90 seconds and then

rinsed with pure water. Wth respect to Exanple 4, the

be;%)ﬂrngﬁggﬁ gdevel.oped dﬂf%%% 0, Aguequs gbélé/%Je“’é“H SO ULON; 4o

seconds an I'nsed W th pure water-

The resultin attern S _observed using a .
(sEIEP Rl AL SEohhe PP IAT PabPo el e e, e 1
required for formation of an inage was esti nated.
PTIhPET fRat DT be? STHmE RRSFRED pt 2 chPEoi R4 ndE gLy 2
~__allowed to stand, at 23C for 3 days. The sane
PaLLaFuatR b 0e? ThfRIURE ed0 anll ar nief frubs | Feinedposie e
Eth (2) was estimated. A value of Eth (2) - Eth (1)
adhpsien RIPREEHY el cieT el apneny ard ait Toredf  Rewr ” .
varni.sh was eval uated. When an absolute value of this
[0%&Plie is 50 m)/cnR2 or less, storage stability was
rated "Good", whereas, when an absolute value of this

2) vavad vag impr @4 Baline50 om) Fonerdtyordgd Ssibahiraitky afaser

rated "Poor". [0162] Furthernore, a pattern in which
Cutimg&space of the wafer 84 becane 1:1 after the

devel opment was observed, and the size (several pm

of tie-gtgmed ned-rpaH efdx Vﬁﬁirﬁ)@ﬂﬂ&ﬂ-oﬂ ta i licone wafer
and then baked on a hot plate (using Mark-7) at 120°C for 3
~minutes-to-finally form -a 8 um-thick-prebaked -film. - This
film was placed in an oven and cured at 170°C for 30 minutes,
then cured‘at 300°C for one hour to obtain a cured film. The
curing was conducted in nitrogen.' After forming 10 vertical
cut lines and 10 horizontal cut lines on the cured film at an
interval of about 2 mm iespéctivelg so as to form squares, a
pressure cooker test (hereinafter referred to as PCT;
apparatus used: EHS-221MD manufactured by TABAI MFG. Co.,
Ltd.) treatment was conducted for 200 hours. Then, a tape
Cellotape® (manufactured by Nichiban Co., Ltd.) was adhered
thereonte and the tape was strongly separated to evaluate the
film with the number of separated squares among 100 squares
as follows. When the number of separated squares is less

__than 10, the adhesion property was rated “Good”, whereas,

when the number of separated squares is 10 or more, the
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preferred that a fine pattern is renmai ned. Wen. only
a pattern having a size of 30 pmor nore is remained,
the adhesion property upon devel opnent was rated
"Poor". [0163] 2) Evaluation of Adhesion Property
with Substrate after Curing First, a varnish was
spi n-coated on a silicone wafer and then baked on a
hot plate (using Mark-7) at 120C for 3 mnutes to
Lna prebaked film This fil
2T bR h e U Bl eh bl CEPBA at HTOCGhrtprenent was

i ,_.th 000C fo to obta
coRHPERER 7hn SSHEEAERRI GRS~ EOAABEL LaLl PREFBgRnEL Moa.

A¢ter forn1ng 10 vertical cut lines and 10 hori zont al
[0369 lines on the cured filmat an interval of about 2
' nn1respect|vely so as to formsquares, a pressure

3) ¢ SoKeru kadsion( 1 Shaimkage faig ed to as PCT,

' apparatus used: EHS-221MD manufactured by TABAI MG
Co. ,InLthk )akeeat Bt avashcomdugt edaforw200cdbenkated from
Then, a tape Cellotape(r). (manufactured by Ni chi ban

a Gompatigion heswveeiheries thhekeens oofnd phebdape Mbm and
strongly separated to evaluate the filmwth the

thaunbera ofusepaf Alech SERIAT €5r P NOn 190 SHHaFeS wasSh the
foll ows. When the nunber of separated squares is |ess

folhewnidd, ediler Bsthesi on property was rated "Good",
wher eas, when the nunber of separated squares is 10

| _?_Ler%{c%r%l&rag% &ﬁ%‘n-?éj\l;]\g@l an pRoRekids hase ref fd 4 Roor "Prebaking
- Thickness of Film after Curing)/Thickness of Film after
~—Prebaking-x-100----

Synthesis Example 1: Synthesis of Hydroxyl Group-Containing
Acid Anhydride (a)

Under a dry nitrogen gas stream, 18.3 g {(0.05 mol) of
2,2—bis(34amino—4—hydroxypheny1)heﬁafluoropropane (BAHF,
manufactured by'Central Glass Co., Ltd.) and 34.2 ¢ (0.3 moi,
manufactured by Tokyo Chemical_Industry Co.; Itd.) of allyl
gljcidyl ether were diésolved in 100 g of y-butyrolactone
(hereinafter referred to as GBL,.manufactured by‘Mitsubishi
Chemical Corp), followed by cooling té -15°C. To the
solution, a solution prepared by dissolving 22.1 g (0;11 mol,
manufactured by Tokyo Chemical Industry Co., Ltd.) of
anhydrous trimellitic acid chloride in 50 g of GBL wés added

‘dropwise so that the temperature of the reaction solution

deces not exceed O°Cf' After the completion of dropwise
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conducted at saturated conditions at 121C under O0.21

MPa. [0164] 3) Calcul ation of Shrinkage Rate In the

above (2), a shrinkage rate was calculated from a

conpari son between the thickness of a prebaked film

and that of a cured filmafter curing in accordance
~with the follow ng equation. Shrinkage Rate :

(Thi ckness of Filmafter Prebaking Thickness of Film

fter CUrln /Thlckness of Filmafter Prebaklng x 100

ad%%%ﬂesﬂg ExARPFEIEN SyAt RBRFECBEAHREY BX§I for 4 hours. The

G oup-Contai ning Acid Anhydride (a) Under a dry :
SO%PFF@@eWa§a§O§??€Eﬁ?t§9 BSgngo205°hBFY ®Faporator and then
-2, 2- blSéB am no- 4- hydr oxyphenyl . ) hexaf | uor opr opane
lHFBﬂﬁFQG maRbPaét hred bylwenerab GbussnCen, agid. ynhpdride.

34.2 g (0.3 nol, manufactured by Tokyo Chenlca
(a) ndustry Co., Ltd.) of allyl glycidyl ether were

di ssolved in 100.g of y-butyrolactone (hereinafter
[Otéberred to as GBL, manufactured by M tsubish

Chem cal Corp), followed by cooling to -15C. To the
[CRehithONFoamS8DA UL PN prepared by dissolving 22.1 g

(0.11 nol, manufactured by Tokyo Chemi cal |ndustry

Co., Ltd. ) of anhydrous trinellitic acid chloride in

50 g of GBL was added dropw se so that the

tenperatyy e Qf the reagpi on solution does not exceed

00C. Affer on ®f droppi se 86
: N N
O H o R erg H O
O ) O
Acid anhydride (a}
[0led]

Synthesis Example 2: Synthesis of Hydroxyl Group-Containing
biamine Compound (b)

18.3 g (0705 mol) of BAHF was dissolved in 100 mlL of
acetone and 17.4g (0.3 mol, manufactured by Tokyo Chemical

Industry Co., Ltd.) of propylene oxide, followed by cooling

" to -15°C. To the solution, a sclution prepared by dissolving

20.4 g (0.11 mol, manufaetured by Tokyo;Chemical Industry Co.,

Ltd.) of 3~nitrobenzoylchloride in 100 ml of acetone. After
the completion_of dropwise addition, the reaction was
conducted at -15°C for 4 hours and the temperature was
returned to room temperature. The precipitated white solid

was collected by filtration and then vacuum-dried at 50°C.
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. addition, the reaction was conducted at 0C for 4
hours. The solution was concentrated using a rotary
evaporator and then introduced into 1 L of toluene to
obtain an acid anhydride (a). [0165] [Chem ca
Formula 221 HOOH OOOIl | OOY), HFgCCF3 HO . O
O Acid anhydride (a) [0166] Synthesis Exanple 2:

Synt hesi s of Hydroxyl G oup-Containing D amne

[Ofﬁgﬁound (b) 18.3 g (0.05 nmol) of BAHF was dissol ved
[ 00 nL of acetone and 17.4g (0.3 nol, nmanufactured

of propyl ene

by ngyo QFe 1 cal Iﬂdustr Co. , Ltd.i

oxi d&) "9 oPt ot BySR Hfil%gﬁyoitjod-wq%cs? F9°¢ hE sBI T L

a, solution prepared by dissolving 20.4 %b§0.11,nnl,
stahpbeset sk ee! b@ru%ﬁ%/%v@h%%ﬁic‘éqisl%ﬁﬁﬁﬁwe 0 259 gn) of

3-nitrobenzoyl chloride in 100 M of acetone. After
methel copbl @29 bye of 20¢ ok e2 agldb £ | oh, P2 hkad baret carboms

conducted at -15C for 4 hours and the tenperature was
{(meppfraedred PyofrkenperatChrenidhk rdcspriat edivdi t evas
. solid was collected by filtration and then
adead uuivdincegratwaE0Gnt&bduced using a balloon and the
.reductive reaction was conducted at room temperature. After
apbout 2 hours, it was confirmed that the balloon does not
become deflated anymore, and the reaction was completed.
After the completion of the reaction, a palladium compound as
—a catalyst was removed by filtration and'tﬁe reaction
solution was concentrated using a rotary evaporator to obtain
a diamine compound (b). -The resulting solid was used for the
reaction as it is.

[0168]

[Chemical Formula 23]

Diamine (b)
[0169]
Synthesis Example 3: Synthesis of Hydroxyl Group~Containing

Diamine (¢}
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[0167] 30 g of the resulting solid was placed in a 300
nmL stainless steel autoclave and was dispersed in 250
nmL of - nethyl cellosolve, and then 2 g of 5% pal | adi um
carbon (manufactured by Wako Pure Chenica

I ndustries, Ltd.) was added. Hydrogen was i ntroduced
using a balloon and the reductive reaction was
conducted at roomtenperature. After about 2 hours,

it was confirnmed that the ball oon does not becone
def | B efl AnioF STORRPT he- FTBHEET TP WOk bridte dissolved

After the conpletion of the reaction, a palladium
inchipBlingt agcehorat ahys30 viis (P edbviell byof | PreRYoRe awide,
~the reaction solution was concentrated using a rotary
fodlapodabyrceolbhyat® ~ b5 of aniTe Wonpound ids), Fheolution

resulting solid was used for the reaction as it is.

pr@@&ﬁ@@ by Chesscaviforhlil 2 @3]0 OHD OGL, Hzdh W dciuiNedNHzy
)~ ~j HF3C CF3 Hloo Diamne (b) [0169] Synthesis
Tokxanphem3ca Synthdrest sy ofo Hydbody) &F olipoloriial 1 ngeid
Di am ne (c)

chloride in 60 mL of acetone was gradually added dropw1se
 After the completion of dropwise addition, the reaction was
conducted at -15°C for 4 hours. After the temperature was
" returned to room temperature, the produced precipitate was
pollected by filtration.
[0170] |

The résulting precipitate was dissolved in 200 mL of
GBL and 3'g.of 5% palladium carbon was added, followed by
vigorous stirring. .After attaching a balloon filled with‘a
hydrogen gas, stirrihg was continued at room temperature
until the balloon filled with a hydrogen gas becomes a state
where the balloon does not become deflated aﬁymdre, followed
by stirfing in a state where the balloon filled with a
hydrogen gas is attached for additional 2 hours. After the
completion of stirrihg, a palladium compound was removed by
filtraﬁion_and the solution was/concentrated using a rotary
evaporatof until the.amount is reduced in half. To the
sdlution, ethanol was added recrystallization was conducted

to obtain a crystal of the objective compound.

[0171]
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88 15.4 g (0.1 nol) of 2-am no-4-nitrophenol was
di ssolved in-50 nL of acetone and 30 g (0.34 nol) of
propyl ene oxide, followed by cooling to -15C. To the
solution, a solution prepared by dissolving 11.2 g
(0.055 nol, manufactured by Tokyo Chem cal Industry
Co., Ltd.) of isophthalic acid chloride in 60 niL of
acetone was gradual |y added dropwi se. After the
co ion of _dropwi se addition, the reaction was
[CES%EE@ ebORU1a5¢ f or 4 hours. After the tenperature
was returned to roomtenperature;, the produced
precipitate was collected by.filtration. [0170] The
resulting precipitate was dissolved in 200 nL of GBL"-
and 3 g of 2% pal | adi um carbon was added, followed by
V|gorOUt s |ngH After attaching a bal | oon filled

@ NHzri ng was continued at room

bal l oon filled with a hydrogen
5 ere the ball oon does not becone
deflated anynore, followed by stirring in a state
where the balloon filled with a hydrogen gas is
~attached for additional 2 hours. After the conpletion
of stirring, a palladlupigﬁﬂ@@ung was renoved by
filtration and the solution was concentrated using a
[o{etary evaporator until the anmount is reduced in

half. To the solution, ethanol was added
t r
syl eRLYS g%%géﬁg% g@cmﬁggyg S ol Lh LR & AL ISR und (e

Under a dry n;trogen gas stream, 16.10_g (0.05 mol} of
BisP-RS (trade name, maﬁufactured by Honshu Chemical Industry -
Co., Ltd.) and 26.86g (0.1 mol) of 5-
:_naphthoquiﬁonediazidesulfonyl acid chloride (NAC-5,
manufactured by Toyo Gosei Co., Ltd.) were dissolved in 450 g
of 1,4-dioxane, and then the solution temperature was
adjusted to room temperaturei To.the solution, a mixture of
50 g of 1,4-dioxane and 10.12 g of triethylamine was added
dropwise so that the temperature in the system does not
inc;eased to 35°C or higher. After dropwise addition, the
solution was stirred at 30°C foi‘Z hours. A triethylamine
'salt was removed by filtration and the filtrate was poured
into water. Then, the precipitate was collected by
filtration and washed with 1 L of 1% hydrochloric acid. The
precipitate was further washed twice with 2 L of water. The

precipitate was dried using a vacuum dryer to obtain a
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[0171] 89 [Chemical Fornmula 24] HI1 HH2ZN N\ N NH2
OHp HO Diam ne. (c) [0172] Synthesis Exanple 5:
Synt hesi s of Qui nonedi azi de Conpound (e) Under a dry
nitrogen gas stream 16.10 g (0.05 nol) of BisP-RS
(trade nane, manufactured by Honshu Chem cal |ndustry
Co., Ltd.) and 26.86g (0.1 nol) of 5 _
napht hoqui nonedi azi desul fonyl acid chloride (NAC 5,
- manufactured by Toyo Gosei Co., Ltd.) were dissolved
qQuiRPRERiYZidE AomRWHkalfe) - and then the sol ution
tenperature was adjusted to roomtenperature. To the
[0K6Bltion, a mixture of 50 g of ‘1, 4-di oxane and 10. 12
g of triethylam ne was added dropw se so that the
[Chemdperht ieemite tHel syst em does not  increased to 35C
or higher. After dropw se addition, the solution was
stirred,at 30&, for 2 hours. Atriet yI anmne salt was

rerpyeB- by iftratj on and the f at.g-Nwas pour ed
tThe he pr_eo('npit
Qof THFT @b ovanda with 1 L of ¢

col L ected by
6'hydr Ochl ori c
acid. The precipitate was furthgs washed twice with 2
L of water. The precipitate mas}d?ied usi ng a vacuum
dryer to obtain a 1 . 1 :

Quinonediazide Compound (e)

[0174] |

Synthesis Example 6: Synthesis of Quinonediazide Compound
(£y -

Under a dry nitrogeh gas stream, 15.31 g (0.05 mol) of

TrisP-HAP (trade name, manufactured by Honshu Chémical_
Industry Co., Ltd.) and 26.86 g (0.10 mol) of NAC-5 were
dissolvéd in 450 g of 1;4—dioxané, and then the solution -
temperature was adjusted to room temperature. To the
~solution, a mixture df 50 g of 1,4-dioxane and 15.18 g of 
"triethylamine was added dropwise in the same manner as in
Synthesis Example 5 to obtain the following quinonediazide
_Compound (£) in which two Q(s) on average are 5-
naphthoquinonediazidesulfonate-esﬁerified.

[0175) |

[Chemical Formula 26]
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. SO I
Q
. IO

90 qui nonedi azi de conpound (e). [0173] [ Cheni cal
Formula 25] R R 0  CCaC~ NZ Q@ Q@ I OQ Q@Q S02 1
- 1 Quinonedi azi de Conmpound (e) [0174] Synthesis
Exanpl e 6: Synthesis of Quinonedi azi de Conpound (f)
Under a dry nitrogen gas stream 15.31 g (0.05 nol) of
Tri sP-HAP (trade nanme, manufactured by Honshu Cheni cal
‘I ndustry Co., Ltd.) and 26.86 g (0.10 nol) of NAC-5
were dissolved in 450.g of 1,4-dioxane, and then the
H3 erature was adj us@ed to room
u@@obhe solution, p'm ture of 50 g of
an nd 15.18_.g of #yFam ne was added
n the sane Mmanne : Synt hepii s Exanpl e 5
to obt al¥ the foll owi ng qui fonedi azi de conpound (f)
in which two Qs) on averag&Qare 5-
napht ho@@i nonedi azi desul fonat e-esterified. [0175]

[ Chemical Formul a 26] 5 : 4

dr opW|

Quinonediazide Compound (e}

[0176].
Synthésis Example 7: .Synthesis of Quinonediazide Compound
(g)

_‘Under a dry nitrogen gas stream, 21.22 g (0.d5 mol) of
' TrisP¥PA (trade name, manufactﬁred by Honshu Chemical
‘Industry Co., Ltd.}, 13.43 ¢ (0.05 mol) of NAC-5 and 13.43 g
'(0.05'm§l,‘NAC—4, manufactured by Toyo Gosei_Co., Ltd.)'of 4-
naphthoquinonediazidesulfonyl acid chloride were disgolved in
450 g of 1,4-dioxane, and then the solution temperatﬁre-was
adjusted to room temperature. To the solution, a mixture of
50 g of l,4—dioxané and 12.65 g of triethylamine was added
dropwisé.in the same_manner aé in Syhthesis Example 5 to
oﬁtain a‘quinonediazide compound (g) in which one é on
average was converted into a‘5—naphthoquiﬁonediazidesulfonate
ester and one @ on average was ccnverted into a 4—.
naphthoquinonediazidésulfonate ester. |
[0177]

fChemical Formula 27]
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91 CH3 _ O COQN Qi i H S22 OQ21

Qui nonedi azi de Conpound (e) [0176] Synthesis Exanple

7: Synthesis of Quinonediazide Conpound (g) Under a

dry nitrogen gas stream 21.22 g (0.05 nol) of

Tri sP-PA (trade name, manufactured by Honshu Cheni cal

I ndustry Co., Ltd.), 13.43 g (0.05 nol) of NAC-5 and

13.43 g (0.05 nol, NAC- 4, manufactured by Toyo Cosei

Co., Ltd.) of Cﬁ_ napht hoqui nonedi azi desul fonyl acid
i de’ e [di and

~~C [ lved in 450 ¢ :
QO@E@UM e\r(?g)erature N azNpom

3
terrper'aﬁﬁr e. t he sol ut i%n, @@ g of H

1, 4- di oxane 12.65 g of,triefThylant ne Wasyadded
dropwi se in t § sane manner as PH: Synt hesi s nmple 5
to obtain a i

nonedi azi de conpound (g) in ich one

Q on average was converted intb a 1 o1
5- napht hoqui nonedi azi desul fonate ester and one Q on
average was confeitededntdide4compound (g)
napht hoqui nonedi azi desul fonate ester. [0177]

[0178]

The thermocrosslinking compounds, photo acid generators
and dissolution adjusting agents used in the reépective.
Exampleé and Comparative Exémples are shown below.

- [0179] :

[Chemical Formula 28]

| OH
2 H2 CH
O @ @ »
HO |
HC OH OH |
BisP-RS 'OH _ | I
TrisP-HAP TrisP-PA
HSC—Q_S+ . CgF 47504
WPAG-314
OH OH
. H3C‘\r ‘\/CHB HOHZC\\I,//L-\I‘_/CH;;
‘-:j | i
CH,OH H3C*(I3*CH3
CHs
4M-26XL DML-PTBP



[Chem cal Formula 27] 92 CH3 CH3 0 O QOC /_\ C OQ N2

N2 CH3 , @& H SOZ Sz Q1 I 11 : 1 Quinonediazide
Compound (g) [0178] The thernocrosslinking conpounds,
photo acid generators and dissol ution adjusting

‘agents used in the respective Exanples and

Conpar ati ve Exanpl es are. shown bel ow. [0179]

[Chemical Formula 28] OHOH H2 Hz I -1 _ CCH3 | ' ;
HBC HH3GC- ; i OH HOI " I CHOOHOH 11 CHS3

Bi sSP-RS OH OH Tri sP-HAP TrisP-PA H3C S+ C8F17SO3

H3COH2C—NH

| NI. \
HOH2Cx, )\N/]\N _-CH20CHs3
H3COH2C”" ' NCH20CHs3 -

MX—750LM

- [0180]
Synthesis'Example 9 (Synthesis onAdhesion Promoter Al)

In a 200 mL four-necked flask, 10.9 g (0.1 mol) of 3-
aminophenol {manufactured by TokyO‘Chemicél Industry Co.,
Ltd.) was charged and 100 g of ethyl lactate (hereinafter
_referred to as EL, manufactured by Musashino Chemical
Labbratory, Ltd.).was added. To the solution, 23.6 g (0.1
mol) of 3-glycidoxypropyltrimethoxysilane (KBM-403,
manufactured by Shin-Etsu Chemical Co., Ltd.) was added,
followed by stirring at 60°C for 3 hours to obtain an
_adhesion promoter Al.

[0181]
Synthesis Example 10 (Synthesis of Adhesion Promdter B1)
36.6g (0.1 mol) of BAHF was dissolved in 100 g of
EL. fo the solution, 55.6g.(0.2 mol) of 3-
"glycidoxypropyltriethoxysilane (KBE—403; manufactured

by Shin—Etsu Chemical Co., Ltd.) was added, followed by
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WPAG 314 OH OH H3C, J, ,CH3 HOH2C-..J CH3 J~J JJ
CH20H H3CC-CH3 CH3 4M 26XL 93 DML- PTBP H3COH2G-NH N
ZN HOH2C N11- 1kNAN, , CH2OCH3 H3COH2C' " CH20CH3

MX- 750LM [0180] Synthesis Exanple 9 (Synthesis of
Adhesion Pronoter Al) In a 200 nlL four-necked fl ask,
10.9 g (0.1 nol) of 3- am nophenol (manufactured by
Tokyo Chem cal Industry Co., Ltd.) was charged and

100 g of eth | actate (hereinafter referred to as
StEErﬁﬁ%u?Bcﬁﬁr IRr MisBShitio EheRPEAILN L&boR dhEmy oD

Ltd.) was_ added. To the solution, 23.6 g (0.1 nol) of
Prg“ﬁﬁy%ﬁ %ypropyltrlnﬁthoxy3|lane (KBN¢403,

manuf actured by Shin-Etsu Chemical Co., Ltd.) was
[0%8ded, followed by stirring at 60C for 3 hours to
obtain an adhesion pronoter Al . [0181] = Synthesis
- SyExheplie EfamiSyat hesiSynthddhestHnA@hesboerPBbjoter A2)

16.1 g (0.1 mol}-of 2-trifluoromethylaniline
(manufactured by Tokyo Chemical Industry Co., Ltd.) waé
dissolved in 50 g of propylene glycol monomethyl ether. Then,
24.8 g (0.1 mol) of 3—glygidoxypropylmethyldiethoxysilane
(KBE-402, manufactured by_Shin—Etsu Chemical Co., Ltd.} was
added, followed by stirring at 80°C for 2 hours to obtain an.
- adhesion promoter AZ. |
- 10183]

Synthesis Example 12 (Synthesis of Adhesion Promoter B2)

| 28g (0.1 mol) of bis(3-amino-4-hydroxyphenyl)sulfone
(manufactufed by NIPPON KAYAKU CO., LTD.) waé dissolved in 30
g of N-methyl-2-pyrrolidone (hereinafter referred to as NMP,
lmanufactured by Mitsubishi Chemical Corp.) and 36.9 g (0.15
- mol) of 2-{(3,4- epoxycyclohexyl)ethyltrlmethoxy51lane (KBM~303,
: manufactured by Shin-Etsu Chemical Co., Ltd.) was added,
followed by stirring at 70°C for 4 hours to obtain an
adhesion promoter B2,
[0184]
Synthesis Example 13 (Synthesis of Adhesion Promoter C1)

9.5 g of M-1540 (manufactured by Daitc Sangyo Co., Ltd.,

active H equivalent: 95 g/eq) as an aromatic polyamine was
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36.6g9g (0.1 nol) of BAHF was dissolved in 100 g of EL.

To the solution, 55.6g (0.2 nol) of 3-

gl yci doxypropyl tri et hoxysil ane (KBE-403, manufactured
by Shin-Etsu Chem cal- Co., Ltd.) was added, followed

by 94 stirring at 50C for 6 hours to obtain an
adhesion pronoter Bl. [0182] Synthesis Exanple 11
(Synt hesi s of Adhesion Pronoter A2) 16.1 g (O 1 nDI)

trlflu onethIanlllne £nanufactured by T

a1 efrt81 8 nied ry- o ey ig BBt Tl sdohvethan &9 6 b
ropyl ene col nononeth et her. Then 24.8
f %1% o‘?o m%@%&%r%@%%%ym%Tth%&y%m%e% C for 8
(KBE—402 ‘manuf actured by Shin-Etsu Chem cal Co.,
hoyyy, §Om®Eta%@d%@ adlg s bwedebynets¥ r¢hg at 80C for 2
hours to obtain an adhesion pronoter A2. [0183]
[0BYyht hesi s Exanple 12 (Synthesis of Adhesion Pronoter
B2) 28g (0.1 nol) of
Syioils¢ i ;i xeorplkdytid okyyphenyd ) s ud £ cmﬂqeémwwmme@r 3 )
NI PPON KAYAKU CO., LTD.) was dissolved in 30 g of
"N nezthy - a}.p]yrmcol)i dehes {he3-eimbdd-er-HeiesfashdroyBsf luorine
NVMP, manufactured by M tsubishi Chem cal Corp.) and

(3B @ d Dy R ™Hemical Corporation) was dissolved in
2-(3, 4- epoxycyclohexyl)ethyltrlnethoxy5|lane ( KBM 303,

30 n@reH apimiregl byaRhids B sy Gemicaly Qor kit dids WASs added,
added, followed by stirTing at. 7OC for 4 hours to
fofﬂgﬁ%&‘ﬁy‘stlrrlng at 70°C for 4 hours to obtain an
adhesion promoter B3.
{01861
Synthesis Example 15 (Synthesis of Adhesion Promoter‘
D1) |
3.58 g (0.02 mol) of 3—aminopropyl£rimethoxysiléne
(KBM-203, manufactgied by Shin-Etsu Silicones Cof, Ltd.) was
dissolved in 20 g of NMP. To the solution, 3.22.g (0.01 mol)

of 3,3’,4,4’ ~benzophencnetetracarboxylic dianhydride

(manufactured by Daicel'Chémical Industries, Lid.) was added

in the form of a solid. The solution was stirred at 30°C for .

6 hours to obtain a silane coempound (D1} in which an émino
group of an aminésilane compound is amide-bonded to an
arbmatic carboxylic acid.

[0187]

Exampie 1

Under a dry nitrogen gas stream, 5.01 g (0.025 mol) of
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adhesi on pronoter B2. [0184] Synthesis Exanple 13
(Synthesis of Adhesion Pronoter Cl) 9.5 g of M 1540
(manuf actured by Daito Sangyo Co., Ltd. active H
equi val ent; 95 g/eq) as an aronatlc polyan1ne was 95
di ssolved in 30 g of N-nethyl-2-pyrrolidone and 78g
(0.33 nmol) of KBM 403 was added, followed by stirring
at 40C for 8 hours to obtain an adhesion promoter O .
0185] .. Synt hesi s Exanple 14 (Synthesis of Adhesion
ro%eil@}ng@l)legml@t}(lgrl zﬁ@pl)lf@q:tured by Wakayama Seika Kogyo
, bIS(3 am no- droxyphenyl )fluori ne (manufactured by
CoJFELChehi aad tbgﬁo@aﬂpoﬁ@5mmglﬂl@ﬁolvédbiﬁ (330 g of
NMP 30 g and 55.6 g (0.2 nol) of KBE-403 was added,
amfobpooedl byesrimethgldi s7DCcédne 4SHDAF smapubdbthiinednby Dow
adhesi on pronoter B3.. [0186] Synthesis Exanple 15
CotiSyny hestsy ofo AdhBsdon PeoaodiessoDigd3iH85¢ 0od2Nm®l ) To
of 3-am nopropyl trinethoxysilane (KBM 903,
thengofaet onpd2 bys Shi 0o BSundl | | 60neBe Qaydrbi gl ) gHasp-
di ssolved in 20 g of NMP. To the solutlon 3.22 ¢

cofPa 0dim®| dci®f ashpdr fad' 1ReNZRhenonel gt ﬁ?ﬁ@ﬁ@@%M ffample 1
di anhydride (nmanufactured by Dai cel Chem cal

.waﬁnQ&§é£'€§geEﬁgr )wBs ?@dgdo%'ﬁmﬁheféPing& BySifring at

The solution was stirred at
20°C for one hour and further stirring at 50°C for 4 hours.

Then, a solution.prepared by diluting 7.14g {(0.06 mol) of

N, N-dimethylformamide dimethylacetal (DFA, manufaqfured by
Mitsubishi Rayon Co., Ltd.) with 5 g of NMP was added
dropwise over 10 minutes. After dropwise addition,.the_
solution was stirred at 40°C for 3 hours fo obtain a polymer
solution A containing an alkali—séluble pelyimide precursor
resin.

[0188]-

To 40.g the iesulting poiymer solutién A, 2 g of the
'quinonediazide Compound (e) obtained in Synthesis Example 5
as a photo acid generator, 1 g of the adhesion promoter Al
obtained.in Synthesis‘Example 9 and 1 g of DML~MBPC‘(tradé
name, manufactured bj Bonshu Chemical Industry Co., Ltd.) as
a thermocrossiinking agent were added to obtain a varnish A
~of 2 photosensitive polyimiae precursor compesition. Using
the resplting varnish, pattern processing was evaluated as

described above. Sensitivity variation was 0 mJ/cm’. Also, a
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6 hours to obtain a silane conmpound (D) in which an
am no group of an am nosil ane conpound is . :
am de-bonded to an aromatic carboxylic acid. [0187]
Exanple 1 Under a dry nitrogen gas stream 5.01 g
- (0.025 nol) of 96 . 4,4'-diam nophenyl et her
(manuf actured by Wakayama Sei ka Kogyo Co., Ltd.) and
1.24 g (0_005 nol) of 1, 3-bis(3-
,aninog;opyl tetranet hyl di si | oxane (Si DA, manuf act ur ed
Ling PR etdr ARG Tof a§1 €. O LP di QBrBOHE s4df vermdhned. In
g of NMP. To the solution, 21.4 g (0.03 nol) of the
thayeyakyatgeoupt toat 2t sgorachHcnahyiridea (sybobtatdedthe
in Synthesis Exanple 1 was added together with 14 g
nugbe NMPL potlededahylssivasng. atShR20Gdgw wrie hew ldid
further stirring at 50C for 4 hours. Then, a solution
[Op8&pared by diluting 7.14g (0.06 nol) of
N, N-di et hyl f or mami de di met hyl acet al ( DFA,
Exdmplé agt ured by M tsubishi Rayon Co., Ltd.) with 5 g
of NMP was added dropw se over 10 m nutes. After

dr opywh $€r a&ldii £y O t #6@en S@AditdORe RS Sti4red@oddGol1) of
for 3 hours to obtain a polyner solution A containing

-'m@%@é%@&%z SQLYBbeHRt Y1 He B SRPASOTL) &St ndQ188]
To 40 g f the

he"resul ting polynmer solution A, 29 o

-Sy@g%%?gd%%gfe conpoyng ££) g 0Pt 3hHEdns 1y YPLHESA Syere
dissolved in 200 g of NMP. To the solution, 3,3",4,47-
diphenylethertetracarboxylic dianhydride (méﬁufactured by

" Manac Incorpofated, 0.1 mol, ODPA} was added, followed by
Stirring at‘40°C for 2 hou;s. Then, a scolution prepared by
diluting 7.14g (0.06 mol) of DFA with 5 g of NMP was added
dropwise over 10 minutes. After dropwise addition, stirring
was continuea at 40°C for 2 hours.

[0190]

After the completion of stirring, the solution was
poured into 2 L of water and a precipitate of a polymer solid
was collected by filtration. Furthermore, the precipitate
was washed three times with 2 L of water and the collected
polymer solid was dried in a vacuum dryer at 50°C for 72
hours to obtain a polymer B containing an alkali—éoluble
polyimide precursor resin.
 [0191]

After weighing 10 g of a solid of the resulting polymer
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.as a photo acid generator, 1 g of the adhesion
pronoter Al obtained in Synthesis Exanple 9and 1 g of
. DML- MBPC (trade nane, manufactured by Honshu Chem ca
I ndustry Co., Ltd.) as a thernocrosslinking agent
‘'were added to obtain a varnish A of a photosensitive
pol yi-m de precursor conposition. Using the resulting
‘varni sh, pattern processing was eval uated as
descri bed above. Sensitjvity variation was 0 ml/cn®.
B, M s9,05 97 fQW@%QEW%ﬁW%%@ zbf)ofo%tadrﬁ‘?ﬁ for e
. was remained. In the evaluation of the adhesion '
Sypklopei s VExRl s bt &t ehete adifEsnfatyesl Y Sl HIPAG
was 0. Shrinkage rate was 18% [0189] Exanple 2 Under
50%a tryade tnoyen EEBIeamd 37y Mk BFOgs Gheniefl the
hydr oxyl group-containing diamne (b) obtained in
- In@ysit hiess s IExanpl € 23 and IMI2APTEE O 0derotgmenf nBDAfmerteired
di ssolved in 200 g of NWP. To the solution, 3,3 ,4,4"-
by dilphsiny | @iderdLl rachudoxy! de. disnhydrage (manuf act ur ed
by Manac Incorporated, 0.1 nol, ODPA) was added,

thé hdOMess Dynk Std rddera: at1 G f ofh@ s Sionli®fomdter Bl
solution prepared by diluting 7.14g (0.06 nol) of DFA

obike® th ofy:NYR ves mddesh e dropmse ovef 0 BENU eerade
After dropwi se addition,” stirring was continued at

naftdC A8y a & dPEIU M t@f e NS cOrE R AP @, , 1td.) as

stirring, the solution was
a polyhydroxy compound were dissolved in 30 g of GBL to

obtain a varnish B of a photosensitive polyimide precursor
“composition. Using the resulting varnish, pattern processing
was evaluated as described-above. Sensitivity variation wés
0 mi/cm?. Also, a fine pattern having a size of 5 pm or more
- was remained. In the.evaluation of the adhesion property to.
a substrate, the number of peeled samples was 0. Shrinkage
rate was 19%. |
[0192]
Example 3

Under a dry nitrdgen gas stream, 18.3 g (0.05 mol) of
BAHF was dissolved in 50 g of NMP and 26.4g (0.3 mol) of
glycidyl methyl ether and the solution was cooled -15°C. To
‘the solution, a solution prepared by dissolving 14.7g
(manufactured by Nihon Nohyaku Co., Ltd., 0.050 mol) of
diphenyletherdicarboxylic acid dichloride in 25 g of GBL was

added dropwise so that the inner temperature does not exceed
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poured - into 2 L of water and a precipitate of a
pol ymer solid was collected by filtration.
Furthernore, the precipitate was washed three tines
with 2 L of water and the collected polyner solid was
dried in a vacuumdryer at 50C for 72 hours to obtain
a polynmer B containing an al kali-soluble polyimde
precursor resin. [0191] After weighing 10 g of a solid
,Oof the resulting polymer 98 B, 2 g of the o
0 Qui Mfriedi dZ1edCEBHFIURR (30 dtnifed sdditdymthedilgring was
Exanpl e 6 as a photo acid generator, 0.5 g of WPAG
cogpbnyed aze nhhel frenuf akeured B twkdhRurcer@hatiical of the
"Industries, Ltd.), 2 g of DML-PTBP (trade nane,
reguhudact tnedso byt Homshais Gheniedl ithdust yoLovatdt d. )
as a thernocrosslinking agent, 1 g of the adhesion
- coptaimies Bi% loptedeheds | of Syatheses dxanplwenlfe aptedipbitate
g of Bis-Z (trade nane, manufactured by Honshu
wa&hesl tadteddudiiey gadciditttht)e afas TRAHEY @XY filtration,
conmpound were dissolved in 30 g of GBL to obtain a
wa¥REdi sihr& of i e Phpt O enst L i Ven @Ot iyd M i & LN $0Fa cuum
conposition. Using the resulting varnish, pattern
CLSsS S [ - : P
drPELCEESEAY ¥es ByalLated:d oﬁﬁ%ﬁwﬁﬁmso’_ £:¢ containing

ensitivity variation was O

an P21 LET N0, 3,51 25 0L B, DIV O SIS, ys ferp ned.

Int uat i est o property

[Ogggftrate, t he nunber of peeled sanples was O.
rinkage rate was 19%

In 30 g of GBL, 10 g of a sclid of the fesulting
‘polymer G, 2 g of thé gquinonediazide cémpound {f) obtained in_
Synthesis Example 6 as a photo acid generator, 0.7 g of WPAG-
314 (trade name, manufactured by Wako Pufe_Chemical
- Industries, Ltd.) and 1 g of an adhesion promoter A2 cbtained
in Synthesis Example_l4 were dissolved fo obtain a wvarnish C
of a.photosensitiﬁe polybenzooxa?ole precursor composition.
',Using the resulting varnish; pattern procéssing was evaluated
és described above. Sensitivity variation was 25 mJ/cm?.

- Also, a fine pattern having a size of 5 um or more was
‘remained. In the evaluation Qf the adhesion propérty tec a
substrate, the number of peeled samples was 0. Shrinkage
rate was 23%.

[0194]

Comparative Example 1

In the same manner as in Example 1, excepi that the
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[0192] Exanple 3 Under a dry nitrogen gas stream
18.3 g (0.05 nol) of BAHF was dissolved in 50 g of
NMP and 26.4g (0.3 nol) of glycidyl nethyl ether and
the solution was cooled -15C. To the solution, a
solution prepared by dissolving 14.7g (rmanufactured
by N hon Nohyaku Co., Ltd., 0.050 nol) of
di phenyl et herdi carboxylic acid dichloride in 25 g of
&BL was added dropwi se so that the inner tenperature
adideesomaprexceed DD OG wpkrcedhdxonpl etion of
~ dropwi se addition, stirring was continued at -15C for
ambndotwsy 1 Af trest hdrey colqhet { BM-0903 henametadt i orgd the Shin-
solution was poured into 3 L of water containing 10%
EtHy S®lphéned ol hamed. anth aExdrpBe pYecd prd atesh viasof a
coll ected. The precipitate was col |l ected by

phbtbséadi Ove MEBPEEE dHrEee thPBSr Wb It € ordnehd hedtained.
dried in a vacuum dryer at 50C for 72 hours to obtain

- Us Bnd Ot NEBF 1 COM QI PARAG s AN Shkadin SO €sing was evaluated
pol ybenzooxazol e precursor resin. [0193] In 30 g of

as g?é'%%ﬂ'ﬂagd ofp &S0l !S%n%figinﬁﬂ'f%ﬂﬂa%o&%ayéﬁrar%\e Zu&h as

e qui nonedi azi de conpound (f) obtained in

ynt hesi s npl : | ' ene r. ¢0:
20/ Ry AR 3%%’{ : %d%ﬁ%n@?eﬁ%ﬁf gglt"g?gdgbgi%%\%ké’ £p1 fim ox
1 Cheni cal égg%stries, Ltd.) and 1 g of an adhesion
EPT oY FC btained in Synthesis Exanple 14 were

[09é§§olved_to obtain a varnish C

Comparative Example 2

'In the same manner as in Example 2, except‘that the
adhesion promoter Bl waé replaced by KBM-403 in Example 2, a
varnish M of a photosensitive polyimide precursor composition
was_obtained.. Using the resulting varnish, pattern
processing was evaluated as described above._'Sénsitivity
variation was 0 mJ/cm® and a fine pattern having a size of 30
um or less was peeled.
{0196]
Example 4
| | In a 500 mL fournnecked flask equipped with a
thermometer, a stirrer, a nitrogen introducing tube and a
dropping funnel, 300 mL of propylene glycocl moncmethyl ether
was charged and the temperature of the solution was adjusted
to 85°C. To the solution, a solution prepared by diluting 30

g (0.29 mol) of styrene ({(manufactured by Tokyo Chemical
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of a. photosensitive pol ybenzooxazol e precursor
conposition. Using the resulting varnish, pattern
processi ng was eval uated as described above.
Sensitivity variation was 25 mlJ/cn2. Also, a fine
pattern having a size of 5 pmor nore was renmained.
In the evaluation of the adhesion property to a

- substrate, the nunmber of peeled sanples was O.

- Shrinkage rate was 23% [0194] arative Exanple 1
Indpsthe Game hediner 33 9 nl @R%ﬁpﬁ%lh Xeephaehatic meid
100 adhesion pronoter Al was replaced by 3-

{ mami Poprepyd t by i hpx y&h draiea { KBMOOSry neewf detdiredsrby 40 g
Shin- Etsu Silicones Co., Ltd.) in Exanple 1, a

(OvarmpBh &f aﬁe’ahybhmé’ﬂsmrsylat/@ prmduymfmdteumcédw shrkyo
conposition was obtained. Using the resulting

Ch¥d 4 Bhin@ast £y nCr OCesSi Ngviets BV@l gad Bdbr@sylene glycol
descri bed above. Sensitivity variation was |arge such

- moRSme 20P1 NILKREE. A SPIadd fdRSpoPadd esPe haY i H@uBs S| 26 tR@r the
15 pmor |ess was peeled. [0195] Conparative Exanple

I%pi@tict&% SANBr SBHNSL @édi@lcﬁ%a%§ Zem gﬁ&@sry@f tihe

hesion pronpter Bl was replaced by M 403 in

%%g%%ég%%sC%alygénﬁ§h9éﬁ@f ﬁ%ﬂ@og %egfbééaféé?ﬁﬂ&fgﬁgirlle

mposi tion obt al ne Ing t
méﬁﬁfﬁé%@gegabnlfokygqéﬁé%{hal Industry Co., Ltd.) by 5
portions every 30 minutes. The solution temperature was

‘adjusted to 95°C, followed by stirring for.one hour and a

“‘half and further COoling to room temperature to obtain a
polymer solution containing an alkali-soluble acrylic polymer.
[0197]

100 g of the solutinn was mixed with 2 g‘of a
naphthoquinonediazide compound.(l) as a photo acid generator,
2 g.of NIKALACMX-750LM (trade name, Sanwa Chemical Co., Ltd.)
ras a thermocroéslinking agent and 1 g of the adhesion |
promoter Cl obtained in Synthesis Example 13 as an adhesion
nromoter, followed by filtration with a membrane filter.
having a pore size of 0.22 pm to obtain a varnish D.

[0198]

Using the resulting varnish, pattern processing was
evaluated as described above. Sensitivity variation was 10
nJ/cm? Also, a fine pattenn having a size of 5 um or more

was remained. In the evaluation of the adhesion property to
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processi.ng was eval uated as descri bed above.
Sensitivity variation was O ml/cn2 and a fine pattern
having a size of 30 pmor |ess was peel ed. [0196]
Exanple 4 In a 500 nL four-necked flask equi pped with
a thernonmeter, a stirrer, a nitrogen introducing tube
and a dropping funnel, 300 nL of propyl ene glyco
nmononet hyl ether was charged and the tenperature of
the solution was adjusted to 85C. To the solution, a
a sohsitirone preparedrbyr il weakedosagpies 20asdl ) shrinkage
styrene (manufactured by Tokyo Chemi cal 101 |ndustry
raQe.yastds>%y, 30 g (0.35 nol) of nethacrylic acid
(manuf actured by Tokyo Chem cal Industry Co., Ltd.)
[089@] 40 g (0.4 nol) of nmethyl nethacrylate
(manuf actured by Tokyo Chem cal Industry Co., Ltd.)
Exiphe 100 g of propylene glycol nononethyl ether was
added dropwi se over 2 hours. After the conpletion of

dropge s¢ aeldi thom, 61!"%&@[59?&@1%@1&? 4 MBans Ol O ctured
was raised to 95C and 0.5 of azoi sobutyronitrile

by (SRIVIRCLYT &doBYcdOKYO, Ch_@mcal Kﬂar@ﬂyﬂ F¥ndé0rg. d-td- )0 bY mol)

5 portlons every 30 m nutes.” The solution tenperature

P&yfﬁsﬁh{)}gﬁ%@ otfkwﬁo?;/ S EEL O F QS I &hin-Etsu

her coo Ing to room

Che Lafﬁlurgo g%:?yl :Lgsoé ggcﬁ S;?"F’%jlgé]‘] 0(9% %P&pyglene
glycol monomethyl ether. To the soluticn, 0.88 g of
hydrochloric acid and 32.4 g of water were added whilg
stirring. Stirring was continued at 30°C for 5 minutes and
the temperature of a bath was adjusted to 105°C, followed by
stirring for 3 hours. As a'result( 49 g of by-products
composed mainiy of methanol were distillated. The bath
temperaturé was adjusted to 125°C and the inner temﬁerafﬁre
‘was adjusted to 113°C, and then 27 g of components composed
mainly of acetic acid, water and propylene glycol monomethyl
ether were distilled. After éooling to room temperature, an
alkali-soluble siloxane polymer was obtained.
l[0200]

To 20 g of the solution, 0.1 g of benzoine tosylate
as a photo acid generator, 0.2 g of 2,6-diacetoxymethyl-
paracresol as a crosslinking agent and 0.5 g of the adhesion

promoter B3 obtained in Synthesis Example 14 as an adhesion

promoter were added to obtain a varnish E.
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100 g of the solutlon was mxed with 2 g of a
napht hoqui nonedi azi de conpound (1) as a photo acid
generator, 2 g of N KALACMX- 750LM (trade name, Sanwa
Chem cal Co., Ltd.) as a thernocrosslinking agent and
1 g of the adhesion pronmoter C obtained in Synthesis
Exanpl e 13 as an adhesion pronoter, followed by
f||trat|on wth a nenbrane filter having a pore size
22 pmto obtain a varnish D. [0198] Using the
[O?@%&Itlng varni sh, pattern processing was eval uated
as descri bed above Sensitivity variation was 10
ml/ cHeingl Eoe mesihelpat Yernipayi Pyt besh Zer ofeSs hag orFas
nore was remained. In the evaluation of the adhesion
evplopeetyasodedORibedublstyat e, Sarel nvnideyr Wit pdeled was 0
sanples was 0. Shrinkage rate was 15% [0199]
rJ Ex@ |@l5068agf@®35pmmtbrﬂfhmwﬁhglhrsﬁabhofy§laner more
(manufactured by Shin-Etsu Chemi cal Co., Ltd.

waKBbeh3)nand I &1k (Dralued)on a§f the adhesion property to
phenyl tri nmet hoxysi | ane (KBM 103, nanuf actured by

a SbBrELSH, €hem@abeftOof bbdiddWesBpUbsSPhved. | BrkihiGige
g of propylene gl ycol nononethyl ether. To the

rat@l Yriopp20.88 g of hydrochloric acid and 32.4 g of
wat er were added while stirring. Stirring was
Oggg |nued at 30C for 5 mnutes and the tenperature of
ath was adjusted to 105C, followed by

Example 6

18.3 g (0.05 mol) of BAHF was dissolved in 150 mL of
ethanol {(manufactured by Nacalai Tesque, Inc.), followed by
cooling to 5°C. To the solution, 11.2 g (O 1 mol) of
‘potassium t-butoxide (manufactured by Tokyo Chemical Industry
‘Co., Ltd.) was gradually added; Furthermore, 21.8g (0.1 mol)
of dicarbonie acid-t-butyl (manufactured by Tokyo Chemical
Industry Co., Ltd.) was gredually added, followed by
. continuous stirring for 2 hours to obtain a diamine compound‘
in which a hydroxyl group of BAHF is protected with a t-
butoxycarboenyl group. The solution was poured into 1 L of
water to cobtain a precipitate. The precipitéte was collected
by filtration and then dried in a vacuum dfyer at 30°C for 20
hours.
[0203]

Under a dry nitrogen gas stream, 27.5 g fD.O?S mol} of

BAHF and 13.4 g (0.025 mol) of the diamine compound in which
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stirring for 3 hours. As a result, 49 g of by-products
conposed mainly of nethanol were distillated. The bath
tenperature was adjusted to 125C and the inner
tenperature was adjusted to 113C,- and then 27 g of
conmponents conposed mainly of acetic acid, water and
propyl ene gl ycol nononethyl ether were distilled.
" After cooling to roomtenperature, an alkali-soluble
si | oxane pol ymer was obtai ned. [0200]. To 20 of the
a RYEER¥FBA, geoap P HIEMEhZ6T nerteryted evils & pHItlermeGarbonyl
generator, 0.2 g of 2,6-diacetoxynethyl- paracresol as
gr%u@r%%%thwm@d aRferte anere. Gl g ofveateln il of N, N-
pronoter B3 obtained .in Synthesis Exanple 14 as an
dimetties] aret prtot efoWwerweddoedotol by afm a5 War niToh the
103 [0201] Using the resulting varnish, pattern
sopuntassi 7Y. has (@yalmmlbdoﬂsgﬂmrdjrbeﬁb‘dbplleether was added
Sensitivity variation was O mJ/cnR2. Also, a fine

‘and)ad tes Tuhbonh NGrépsid® 10F &1 PSDDFimPres . Wag (®MRimed. of an
In the evaluation of the adhesion property to a

SHABL @, ad @ MRS r Die Pad 0t Sanpt@s W@asTdkyo Chemical
Shrinkage rate was 22% [0202] Exanple 6 18.3 g

Incﬁ@sﬁ%{ el ), of+ BAHR yesy @i ?_S@JI_’ V@é’eﬁéhé@@a%&ﬁed eihanPlse so

act ur ed by Nacal ai Tesque, Inc.), followed by
that the temperature of the reaction solution does not exceed

0°C. After the completion of dropwise addition, the
temperature of the solution_was-raised'to 10°C, followed by
dontinuous stirring for one hour and further stirring at 20°C
.for 6 hours. After the completion of stirring, the sclution
was poured into 10 L of water to obtain a precipitate of
polyhydroxyamide. The precipitate was collected by |
filtration and then dried in a vacuum dryer at 60°C for 20
‘hours to obtain an alkali-soluble polyhydroxyémide {a
' polybenzooxazole precursor). 10 g of a solid of the
resulting dried polyhydroxyamide, 0.5 g of NAI-105
(manufactured by Midori Kagaku Co., Ltd.) as a pheto acid
1.generator, 2 g of a quinonediazide compound (g) and 1 g of
the édhesion promoter B2 obtained in Synthesis Example 12 aé
‘.an adhesion promoter were‘dissolved in\20 g of GBL to obtain
a varnish F of a photosensitive polybenzooxazole precursor.
[0204]

Using the resulting varnish, pattern processing was
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cooling to 5C. To the solution, 11.2 g (0.1 nol) of
pot assi um t - but oxi de (manufactured by Tokyo Chem ca

I ndustry Co., Ltd.) was gradually added. Furthernore,
21.89 (0.1 nol) of dicarbonic acid-t-butyl

(manuf actured by Tokyo Chemical Industry Co., Ltd.)
was gradual |y added, followed by continuous stirring
for 2 hours to obtain a diam ne conpound in which a

dr ox roup of BAHF is protected with a t-
| eV% P33 a?’%oﬁﬁ/?f:@%% ARE s 0ROt WS Yp e d it o RS 25

water to obtain a precipitate. The precipitate was
mJé%WIecﬁééo by £iner Ret6ATANEAVRBAE ar Fédci Afa vEBuUBH moTre
dryer at 30C for 20 hours. [0203] Under a dry
wagi ¥emyeredas 1t tdamevaL s tg qro.of7 8- hepladhes LoBAHFE opegty to
13.4 g (0.025 nol) of the diam ne conpound in which
a d@4stardnyelr oklys murdupr of £ BAMEL¢d prap et etasi k. a Shrinkage
t - but oxycar bonyl group synthesi zed above were
rate send vEBR i n 150 nL of N, N- di net hyl acet am de,
followed by cooling to -5C. To the solution, 52.8 g
[0X®H6 nol) of glycidyl nmethyl ether was added and a
solution prepared by dissolving 20.3 g (0.1 nol) of an
Exéﬁp@@tﬁallc aci d-di chl ori de (nanufactured by Tokyo
‘Chenical Industry Co., Ltd.) in 100 g of acetone was

addegh 400\ $8; S0 £ A g{b% tanpenat une aofsdchtm four-
reaction sol ution does n exceed OC After the

ne&ﬁgyeﬁéutlon wa ogngedﬁﬁ (%%8? % omtgng;rature o

dlphenylethertetracarboxyllc dianhydride, 26 g (0.2 mol) of
"hydrexyethyl methacrylate {(manufactured by Tokyo Chemical
Industry Co., Ltd.), 10 g of pyridine and 100 mL of GBL were
charged and then reacted at 30°C for-12 hours. Then, the
solution was cooled to -5°C.
[0206]

Under a dry nitrogen gas stream, 41.2 g (0.2 mol) of
- dicyclohexylcarbodiimide (manufactured by Tokyo Chemical |
Industry Co., Ltd.) was dissolved in 50 mL of GBL with
heating. The selution of.dicyclocarbodiiﬁide'wes added
dfopwise in the above-described cooled solution over 20
‘minutes. Although a white precipitate was produced, stirring
was continued.
[0207]

To the eolution, 1015 g (0.05 mol) of 4,4'-

diaminodiphenylether and 7.6 g (0.05 mol) of 3,5-
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continuous stirring for one hour and further stirring
at 20C for 6 hours. After the conpletion of stirring,
the solution was poured into 10 L of water to obtain
a precipitate of polyhydroxyam de. The precipitate
was collected by filtration and then dried in a
- vacuum dryer at 60C for 20 hours to obtain an
aIkaI|-squbIe pol yhydr oxyam de (a pol ybenzooxazol e
e sor f a solid of resulting dried
o B A G bty oRne s T Chtim e ByRustry
M dor i Kagaku Co., Ltd.) as a photo acid generator, 2
Cogr ot hm%&ﬁ%%d@c%oﬁﬁm@ antPii¢ offhitife
adhesi on pronoter B2 obtained in Synthesis Exanple 12
ma hta bl o Hels orepr ORdE eFe viek eh 87 s of aide | ir @0 § o9 o
to obtain a varnish F of a photosensitive
st pof e oo xezot Bnpe@cirsof . holl 0204 Thgsitegpeh@mture of the
resulting varnish, pattern processing was 105
sobwvial eratems agrabst 1 peckaboved Sensedn Vidmypaatate onfollowed
was 25 ml/cn2. Also, a fine pattern having a size of
by SspiroingiofE€r oves Hemal ndate Ineduie ievalswatitdmnofvatshe
adhesi on property to a substrate, the nunber of

fipeeted sanpEesyaas Wb t ShEd NKkagend raie mes: 2% dd20xured
Exanple 7 Under a dry nitrogen gas stream in-a 500 ni

infOus -1, neeked 4 asknq 3dndh (Oad pRLY1 9t 3 wék drecovered,
ﬁashed and dried under reduced pressure-to cobtain a polymer
containing an .alkali-soluble polyimide resin.
[0208] - |

30 g of the solid polymer dfied under reduced pressure,
0.9 g of Irgacure 369 (manufactured by Chiba Specialty
Chemicals Co., Ltd.) as a photopolymerizatién initiator, 3 g
rof ethylene glycol dimethacrylate (Shin-Nakamura Chemical Co.,
Ltd.) as a thermocrosslinking agent, 2 g of DMOM-PTBP (trade’
ﬁame, manufactu;ed by Honshu Chemical Industry Co., Ltd.) and
3 g of the adhésion promoter Bl obtained in Syhthesis Example
10 as an adhesion promoter were dissolved in 30 g of NMP and
_15 g of EL to obtain a photosensitive polyimide varnish.G.
[0209]

Using the resulting wvarnish, pattern processing was
evaluated as described above. Sensitivity variation was 0
mJ/cma. Aléo, a fine pattern having a size of 5 pm or more

was remained. In the evaluation of the adhesion property to
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di pheriyl ethertetracarboxylic dianhydride, 26 g (0.2
nol ) of hydroxyethyl nethacrylate (manufactured by
Tokyo Chemical Industry Co., Ltd.), 10 g of pyridine
and 100 mL of GBL were charged and then reacted at
30C for 12 hours. Then, the solution was cooled to
-5C. [0206] Under a dry nitrogen gas stream 41.2 g
(0.2 nol) of dicyclohexyl carbodiimde (manufactured
by Tokyo Chemical  Industry Co., Ltd, ) was djsso] ved
2 FRPEEHEC of IEBLNWRR ot HEES THEBHT (T of ShTinkage
di cycl ocarbodi i m de was added dropw se i-n the S
rab@oRs destri bed cool ed sol ution over 20 i nutes.

Al t hough a white precipitate was produced, stirring
[0%v&d) continued. [0207] To the solution, 10.15 g (0.05
nmol ) of 4,4'- diam nodi phenylether and 7.6 g (0.05
‘Exampple od 3,5- 106 di am nobenzoic acid (manufactured by
Tokyo Chem cal Industry Co., Ltd.) were added in the
form®f3 ay s i@h Ml eof nEAHE aimamngf 4 dientesdhpey deleo:
within a range from0 to 5C, stirring was conti nued

Chémtcdl hwdisst A eCd enpetdt urendf 10 he (God Utrheh) ves 4,47 -
gradually returned to roomtenperature, followed by

diShiKddNEhd0f 1 SNe=POMEre TiEs$ 6Bk | 1YY 593 ULL OFF WASP and 50
filtered to renbve a white solid and the filtrate was

mL ROEINESh ud:Ad 0P 40 Of. WalPLh ARG 1LAR Y, N R Pid.al &ol) of
was recovered,
cyclobutanetetracarboxylic dianhydride (manufactured by quyo
Chemical Industry Co.,.Ltd;) was édded and the reaction was
conducted at 50°C for one hour. After attaching a condenser
tube, the temperature of the solution was adjusted to 120°C
while rempving water together with tcluene out of the system
through azeotropy, the reaction was conducted for 2 hours and
élso the reaction was conducted ét 180°C for 2 hours to
obtain a polymer soclution containing an alkali-soluble
polyimide resinf Aftef the completiocn of the reaction, 30 mL
of the solution was weighed and 2 g of 4NT-300 (trade name,
manufactured by Toyo Gosei Co., Ltd.) as a photo acid
generator and 1 g éf tﬁe adhesion promoter Bl obtained in
Synthesis Example 10 as an adhesion promoter were added to
obtain a varnish H of a photosensitive polyimide.
- [0211]
Using the resulting varnish, pattern processing was

evaluated as described above. Sensitivity variation was 25
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- washed and dried under reduced pressure to obtain a
pol ynmer containing an al kal i -sol ubl e polyimde resin.
[0208] 30 g of the solid polyner dried under reduced
pressure, 0.9 g of lrgacure 369 (manufactured by
Chi ba Specialty . Chemcals Co.; Ltd.) as a
phot opol yneri zation initiator, 3 g of ethylene glyco
di net hacryl ate (Shi n-Nakanura Chemical Co., Ltd.) as

- thernocrosslinking agent, 2 g of DMOM PTBP_(trade
m fefie, frAGT act G188 By PBASHOSERBH 8aPIFAAGEL PyVisgor moTe

Ltd.) and_ 3 of the adhesi on pronoter Bl obtained in
vas et ed Exdipltde Ryaddiead cadidsithe rdwstieon maoperty to
di ssolved in 30 g of NWP and 15 g of EL to obtain a
a prHatlostisi tive poryewi de reeiedhs@r1492093 Ui nFhirtiakage
resulting varnish, pattern processing was eval uated
ratas wesciihed above. Sensitivity variation was 0
mi/cn2. Also, a fine pattern having a size of 5 pmor
[0zl was remained. In the evaluation of the adhesion
: property to 107 a substrate, the nunber of peeled
Exaaiid e was 0. Shrinkage rate was 23% [0210]
Exanple 8 18.3 g (0.05 nol) of BAHF (manufactured by

Tokye, tGhendGal nditust ras Go mddnble and b pd AR 1 g of

nol ) of 4,4'- diam nodi phenyl ether were dissolved in

DMﬂjﬁéﬁﬂ-ﬁHsrﬂ%%EHHHé%R a varnish I was obtained. Using the

resulting varnish, pattern processingkwas evaluated as .
described above. Sensitivity variatioﬁ was 20 mJ/cm’. Also,
"a‘fiﬁe”pattern having a size of 10 um or more was remained.
In the evaluation of the adhesion property to a substrate,
the‘number of peeled samples was 0. Shrinkage rate was 28%.
[0213]
Example 10

| In the same manner as in Example 2, except that 2 g of
' DML-PTBP was not added, a varnish J was obtained. Using the
resulting varnish, pattern processing was evaluated as
described.abgve. Sensitivity variation was 25 mJ/cm®. ‘Alsé,
a fine pattern having a size of 10 pm or more was remained.
In the e#aluation of the adhesion property to a substrate,
the number of peeled samples was 0. Shrinkégé rate was 27%.
[0214] -
Example 11

In the same manner as. in Example 4, except that 2 g of
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m. of toluene at 50C. To the solution, 19.6 g (0.1
nol ) of cycl obut anetetracarboxylic dianhydride .
(manuf actured by Tokyo Chem cal Industry Co., Ltd.)
was added and the reaction was conducted at 50C for
one hour. After attaching a condenser tube, the
tenperature of the solution was adjusted to 120C
whil e renoving water together with tol uene out of the

R DAL ek SR e e en s contueted

180C for 2 hours to obtain a polyner solution
Ustont Bidi Ay aht B kay# rebslupl réatg%mi Preleesebiq. was teyaluated
the conpletion of the reaction, 30 nL of the solution
as y@es el drlaede 2 ¢ eofs N300 variade aramss 40 mJ/cm’.
manuf actured by Toyo CGosei Co., Ltd.) as a photo acid
Algener af one arait tegn diatheg aghest@noHr bdroprer o Bl mebt araed
in Synthesis Exanple 10 as an adhesi on pronoter were
remgiteed t 0 Irohifhed eva lvartriicsh df athea gpheiGsengiddoeety to a
polyi mde. [0211] Using the resulting varnish, pattern
SUOCESS] Nghaasumieyal st esk Bed deshs 1 Hedyab0YE. shrinkage
Sensitivity variation was 25 108 mJ/cnR. Also, a fine
ratpatiees pdmyving a size of 5 pmor nore was renai ned.
In"the evaluation of the adhesion property to a
[osubstrate, the nunber of peeled sanples was 10.
Shrinkage rate was 23% [0212] Exanple 9

Comparative Example 3

In the same manner as in Example 2, 1 g of the adhesion

“promoter D1 obtained in Synthesis Examplé 15 was used as an

adhesion pfomotér in place of the adhesion promoter B2 to

obtain a varnish N. With respect to the adhesion property to

a substrate, the number of peeled samples was 30. 1In

evaluation of photosensitivity, sensitivity decrease was 200

2

mJ/cm® and a fine pattern having a size of 40 pm or less was

remained.

INDUSTRIAL APPLICABILITY
f0216]

The heat-resistant resin coat formed of the
photosensitive resin composition of the present invention is
used for applications such as a passivation layer of a
semiconductor, a protective film of a semiconductor device,

an interlayer dielectric film of multi-layered wiring for
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In the same manner as in Exanple 1, except that 1 g of
DML-MBPC was not added, a varnish | was obtained.
Using the resulting varnish, pattern processing was
‘eval uated as described above. Sensitivity variation
was 20 mlJ/cnR. Also, a fine pattern having a size of
10 pmor nore was remained. |In the evaluation of the
adhesi on property to a substrate, the 'nunber of
.peel,ed_sanples was 0. Shrinkage rate was_28% _[0213 :
s B e T T hE Qe e SeLF B ahpY e° 20 cRBeghaanic
-lthﬁt 2 ngf DM.- PTBP, was not added, a varnish J was -
Sl GBERP e U AR RG" Eh@2 V188l ting varnish, pattern
processi ng was eval uated as described above.
Sensitivity variation was 25 miJ/cn2. Also, a fine
pattern having a.size of 10 pmor nore was remai ned.
In the evaluation of the adhesion property to a
substrate, . the nunber of peel ed sanples was O.
Shrinkage rate was 27% [0214] Exanple 11 In the sanme
manner as in Exanple 4, except that 2 g of 109 '
NI KALACMX- 750LM was not added, a varni sh K was
“obtained. Using the resulting varnish, pattern
processi ng was eval uated as described above:
Sensitivity variation was 40 mJ/cn2. Also, a fine
pattern having a size of 10 pmor nore was renained.
" In the evaluation of the adhesion property to a
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substrate, the nunber of peel ed sanples was O.
Shrinkage rate was 26% [0215]  Conparative Exanple 3
In the sane manner as in Exanple 2,. 1 g of the
adhesi on pronoter D obtained in Synthesis Exanple 15
was used as an adhesion pronoter in place of the
adhesion pronoter B2 to obtain a varnish N Wth
~respect to the adhesion property to a substrate, the
nunber of peel ed sanpl es W%%fﬂ% In eval uation of
photosensitivity, sensitivity decrease was 200 mJ/cn®
~and a fine pattern having a size of 40 pmor |ess was
' renained ., | NDUSTRI AL APPLICABILITY [0216] The

1 heat s tant resin coat forne
'photo§% V& tesTh %%%ﬁ%s??¢¥ﬁ?%ﬁl?% CPmRELTnY (a) an

ent i used for applications such as a
alk%i%l%%fﬁ%Lelﬁ§%+nof8% geﬁ+%bﬂﬂ%c?%@po%n%r%%%%?gv%
filmof a sem conductor device, an interlayer
SeQPRIREY rFEOPRFHT oM FRP t FLP Ry R R W r 7 hOFBE anoumi gind (c)
- density nounting, and an insulating |ayer of an
at o} gl conel eeleet ¢ dnf PeB cereheleepebynanizgr ppnainitigtor, a

phot osensitive resin conposition conprising (a) an
photo acid generator and a photo base generator.

2. The photosensitive resin composition according to claim
1, wherein the silicon compound having a secondary aromatic

amino.group and an alkoxy group-Ib) is selected from-

[Chemlcal Formula 29]

(R‘)p\
o (R7)q

compounds represented by the general formulas (1) to (3):

R5)3 -m (R Y2
(|3R3-—Y—€C(R4)2 O_SI
(1)
\\

\ / : NH—-—C(RS)Z——(I)RQ—Y—(-C(R_m)Z)n

X 1

“ (Q NH/d /} - | I | (é)

(R11
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al kali-soluble resin, (b) a silicon conpound having a
~secondary aromatic am no group and an al koxyl group,
and (c) at |east one selected froma ,
phot opol yneri zation initiator, a photo acid generator
and a photo base generator. 2. The photosensitive
resin conposition according to claim 1, wherein the
silicon conpound having a secondary aromatic amno -
group. and an al koxy group (b) is selected from

he general \fornmulas (1) to
([s1))P (R{5)3-m( i 6)2
Ap-@) S| M ~1) (R 7)q (3)
/N NH X H XX (2) t

V(3) J//~h (R2)U
"(C(RL7YZY- | R18-C(Rt9)2

R15)2 \(R“")s.,

R4 s. / Si C(R” a—Y—--TR"B—C(R?g)Z——-——-

X

R', R’, RY, R and R'® each represents a group selected from

-.an.organic .group having lL-or more-and-10 or -less carbon -atoms;:

a hydroxyl group, a nitro group, an amino group and a
carboxyl gﬁbup} rR?, R?®, R* R% R% R, RY, R!® and R'® each
represents a group selected from a hydrogen étom, an alkyl
group having 1 to 6 carbon atoms, an alkenyl group, a phenyl'
group and a substituted phenyl group, of which R?® and R4,ARB
and R, or R* and R' each may be combined to form an
aliphatic cyclic structure; R, R6 and R?® each represénts a
gropp selected from an_alkyl group having 1 to 6 carbon atoms,
' an aikenyl group, a phenyl group; a substituted phenyl group
.7and an alkoxy group having 1 to 6 carbon. atoms, at least one
of which is an alkoxy group having 1 to 6 carbon atoms; R,
R and R each.represents a group selected from an alkyl
group having 1 to 6 carbon atoms, an alkenyl group, a phenyl

group, a substituted phenyl group and an alkoxy group having
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aj X Rl R7, R11, R12 and R13 each represents a group
sel ected from .an organi c group having lor. nore and 10
or | ess carbon atons, a hydroxyl group, a nitro
group, an amno group and a carboxyl group; RZ , RS,
R4, Re, R9, R1Or R17 , R18 and R19 each represents a
group selected froma hydrogen atom an.al kyl group
having 1 to 6 carbon atons, an al kenyl group, a phenyl

1 eg?@pcaﬂgog §egﬁg' t%gegfg%ggéggﬁh% ﬁgi%gngﬁﬁcgé‘ group
: RS, R6 0
nabBoO1TL0s SLLRIR UL Lo ShERELLS: o ool 0020

V|ng 6_carbon ato al ken r ou a

LreHedyi %Fggp?ranu%§¥+?%?idtg gﬂy?aﬁ?%ﬁpg ; o alkylene
alkox roup having 1 to 6 carbon atons, at |east one

gr%ﬁﬂpmfng ﬁng AP AFRoXY WW%J&(\/%@%t%naa%lawmngroup: a
atonms; R14, R15 and R16 each represents a group

CaLRPR¥L c@TPRRDM 3R BFKGF JEP@RIPhFEVRAG 1T e ol% ¢aFlon atoms
atonms, an al kenyl group, a phenyl group,

angd ypat Anidedopenyhagiemp? el bR el Koxy @?@m@ Haviegresents

: 113 1 to 6 carbon atons, at |east one of which is an

-2 @fRerysgltetped hawdmon 1siog be darhdn atmnesnyX gepiesent sa -
a group selected froman al kyl group having 1 to 10

CHfCar pprowt;0 i, aand alvk paethe regiresentas ni tsidgdeoRndaor a
hydr oxyl group, an al koxy group, a carboxyl group, an

gresh esepeotgd hewdmg 2 to 10 .carbon atons and an ami de
group having 2 to 10 carbon atons; Y represents a

"[Cmﬁmnu&£5e¢§xm@$bf3@mn a single bond, a phenyl group and
a -

o S §——  ——5
o 0,

R21

—N C

o0

o]

T
——

; R*! and r* each represents a group selected from hydrogen,
fluorine, an alkyl group having 1 to 10 carbon atoms, a
fluorinated alkyl group having 1 to 10 carbon atoms and an

alkoxy group having 1 to 10 carbon atoms; p, g, s, u and v
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CH2O group; XX and YY each represents a single bond
or a group selected from [Chem cal Fornula 30] -O0-
-S -S -S002 R1-G -CN -G -G 0OHI21 R22
R21 and R22 each represents a group selected from
hydrogen, fluorine, an alkyl group having 1 to 10
carbon atons, a fluorinated al kyl group having 1 to
10 carbon atons and an al koxy group having 1 to 10.
ERT DOP-BLONB: Pn # 3pdy Vi J14; ach L epresent
o B A B el ek v o LR PSR iy teeges
1, represent ' er.o 2, . b and .n .each
Ofrépggsghtg gﬁ&?%%gggg %? %n$%5§5;9%?bft%n%’ga@é%h X'and n
p nts an integer of 1. to 4; and h_eac
eaé@p%%ég%?%na% 2R R choh @otQO%Q’d%@ T Ipresanls
an integer of 1 to 3. 3. The photosensitive resin
. re%%%%%‘f? | O HECRIH g to P at n T 12nGwi pFlurigResents an
. contains a thernocrosslinking conpound  having a
IRy of Yridupt 7 @rdl kossmEr ISt Gravuptnteger e 1 to 3.
phot osensitive resin conposition according to claim
1, wherein the silicon conpound having a secondary

aromatic
3. The photosensitive resin composition according to claim

1, which further contains a thermocrosslinking compound

-

having a methylol group or an alkoxymethyl group.

A2 The photosensitive resin composition according to-claim

1, wherein the silicon compound having’a secondary aromatic
amino group and an alkoxy group (b) is an adduct of an

aromatic amine and an epoxysilane.

vy
3. The photosensitive resin composition according to claim
1, wherein the alkali-soluble resin (a) has a carboxyl group

and/or a sulfonic acid group.

6. A method for forming a pattern, which comprises
exposiﬁg the composition according to any one of claims 1.to
7 to ultraviolet ray and deﬁeloping the exposed composition

with an agueous alkali solution.

7. An adhesion promcter comprising at least one selected
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am no group and an al koxy group (b) is an adduct of an
aromati ¢ am ne and an epoxysilane. J 5. The
phot osensitive resin conposition according to claim
1, wherein the alkali-soluble resin (a) has a carboxyl
group and/or a sulfonic acid group. 6. A nethod for
formng a pattern, which conprises exposing the
conposi tion according to any one of clains 1.to 7 to
fréllnt &@Mb@hﬁﬁsr a¥paBd.Heyg! }98 Pet Egngz‘ﬁg? gﬂrrﬁgfggs i 0f,
: an aqueous” al kal'i solution. esi on
pronnter conprising at |east one selected 115 from
conpounds represented by the general formulas (1) to
(3). 116 _
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