PHOTOSENSI Tl VE RESI N PRECURSOR COWVPCSI TI ON BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a positive

phot osensitive resin precursor conposition suitably used for a surface
protection layer and an insulating interlayer of a sem conductor el enent,
an insulating |ayer of an organic el ectrolum nescent device, and the |ike,
and whi ch becones soluble in al kaline devel opers by being exposed to W
light. 2. Description of the Related Art Known positive heat-resistant
resin precursor conpositions, whose exposed area is dissolved by

devel opnment, nmay contain a polyamc acid and a qui none di azide; a sol uble

pol yi m de havi ng a hydr ox roup and a qui none diazide; or a polyam de
havi ng a hydroxygﬁ&ﬁkpgﬁﬁ%ﬁb ﬁﬁﬁgﬁﬁéhﬁQEﬁSQRﬁQQMRQﬁﬁ?ﬂgﬂ a typical

positive heat-resistant resin precursor conposition containing polyamc
acid and qui none diazide hardly provides desired patterns because the

car boxyl _gr t | yamic acid has a solubility higher than the
di ssol ut P%w‘??ﬁ%%ﬁ’% F—L’%n%g‘r‘?ygﬁém&&"ilﬁ’&’ne diazide, in alkali. Al though the
posi tive  heat:.resist resin__.precursor conposition containing soluble
polyinid&‘mh%?@ﬁ%bﬂfﬁ&%ﬁhﬁggﬁﬁﬁﬁoﬂas a hydroxy group reduces such a
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sol ubi |l gy 5 {P3ARRAYS Yokt ion layer and an insulating interlayer of a
semiconductor element, an insulating 1ayér of an organic
electroluminescent device, and the like, and which becomes
soluble in alkaline developers by beingrexposed to UV light.
2. Description of the Related Art
Known positive heat-resistant resin precursor
compositions, whose exposed area is dissolved by development;
may contain a polyamic acid and a quinone diazide; a soluble
polyimide having a hydfoxy group and a quinone diazide; or a
polyamide having a hydroxy group and a quinone diazide.
Unfortunately, a typical positive heat-resistant resin
precursor composition containing polyémic acid and quinbne
diazide hardly provides desired patterns because the
carboxyl group of the polyamic acid has a solubility higher
than the dissolution inhibition of the guinone diazide, in.
alkali. Although the positive heat-resistant resin
precursor composition containing soluble polyimide whose

principal chain has a hydroxy group reduces such a problem,

the structure is disadvantageocusly limited to ensure



the resulting resin, which is obtained by heat treatnent, is undesirably

| ess solvent-resistant. In order to control the alkali solubility of the
pol yam c acid, a polyam c acid derivative has been devel oped whose
carboxyl group is protected with an ester group. Conpositions containing
the polyam c acid derivative and naphthoqui none di azi de extrenely increase
the dissolution inhibition of the naphthoqui none diazide in alkali.
Consequently, while the conpositions_cgn_provide desired patterns, the
phot osensitivity is largely degraded in nost cases. Sone conpositions
provi ding an i ncreased photosensitivity have recently been disclosed. For
exanpl e, Japanese Unexam ned Patent Application Publication No. 2002-
328472 t éadiddlityonpodi coosedurndilyi dpea nesinldding pollyimigied/reisia pol yam c
polymer and a thermally cross-likable conpound having a phenolic hydroxy
group; JaFaReSE SOAFRAN-Fedipiedt ApS icoaprsitrgn ceatadaing. 2001- 42527
and U. S. Patent No. 6,329,110, a conposition containing a polyamc ester
and an i 8Qd¥eMdeahaviad, adhyESONYT FFOUPHRIG Q¥HNoRgp dlesd dendsasiliFed

Pat ent plication - 3 Publication No. 2002-169283, a conposition
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conposi ti 'y er, ! a
conpound_havi n vi nyl ox roup; .and .U _.S. Patent No. 6,600,006, a
conposi t Lo e F%%% mésg %8 Nﬁg%

’Eeggngnﬁaving an aci d degradabl e group

and a photo 1, o ger to control the alkali solubility of the

polyamic acid, a polyamic acid derivative has been developed
. whose carboxyl group is protected with an ester group.
Compositions containing the polyamic acid derivative and
naphthoquinone diazide extremely increase the dissolution
inhibition of the naphthoquinone diazide in alkali.
Consequently, while the compositions can provide desired
patterns, the photosensitivity is largely degraded in most
cases.

Some compositions providing an increased
photosensitivity have recently been disclosed. For example,
Japanese Unexamined Patent Application Publication No. 2002-
328472 teaches a composition containing a polyamic ester
and/or a polyamic polymer and a thermally cross-1likable
compound having a phenolic hydroxy group: Japanese |
Unexamined Patent Application Publication No. 2001—42527 and
U. S. Patent No. 6,329,110} a composition containing a

polyamic ester and an iodonium salt as a dissolution

inhibitor; Japanese Unexamined Patent Application



acid generator. These conpositions provide desired photosensitivity as
|l ong as they are devel oped i medi ately after exposure. However, if the
conpositions are allowed to stand for a tine interval of several hours
several days between exposure and devel opnent, the photosensitivity is
extrenely degraded. In use of the heat-resistant resin precursor
conposition for sem conductor devices, the resulting cured resin by
heating remains in the device as a perganent coating. Accordingly, the
adhesi on between the cured coating and the substrate is very inportant.
However, the conposition does not provide an adequate adhesion to the
substrate, and accordingly it is unsuitable for practical use. Hence, t
above- deSepiLbeatiapwiocoRPO2r PR3N oA combaRditAgnt kenphadrdvangi tivity
result in a degraded photosensitivity if they are allowed to stand for
time inPELYAMiEE 3BfepafcHERiEM §adéyaFalthgafid sEedibdaneiphihisonnd
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polyamic ester having an acid degradable group and a photo
acid generator. These compositions provide desired
photosensitivity as long as they are developed immediately
after exposure. However, if the compositions are allowed to
stand for a time interval of several hours to several days
between exposure and development, the photosensitivity is
extremely degraded.

In use of the heat-resistant resin precursor
composition for semiconductor devices, the resulting cured
resin by heating remains in the device as a permanent
coating. Accordingly, the adhesion between the cured
coating and the substrate is very important. However, the
composition does not provide an adequate adhesion to the
substrate, and accordingly it is unsuitable for practical
use.

Hence, the above-described known compositions for
enhancing the photosensitivity result in a degraded
photosensitivity if they are allowed to stand for a time

interval of several hours to several days beiween exposure

a



contains: (a) a polymer essentially conposed of a structural unit
expressed by fornmula (1); (b) at least two photo acid generators; and (c)
a conmpound havi ng an al koxynethyl group: (i Hp (OHq [CO 1 CONH 2 NHI1-
(1) )m COORS Rl represents an organic group with a valence of 2 to 8,
having at |east two carbon atonms; R2 represents an organic group with a
val ence of 2 to 6, having at |east two carbon atons; and R3 represents
hydrogen or an organi c group having _a,carbon nunber in the range of 1 to
20. n represents a nunber of ranging ?ron110 to 100,000; mrepresents an 5
integer in the range of 0 to 2; and p and q represent integers in the
range of O to 4 and satisfy the relationship p + q > 0. The present

i nvent i oRndcHierpdopmanal.kari dgonati eRsuzel abedugdsi pARespRot GSeibet i ve
resin precursor conposition which not only has superior resolution and
phot osen§iPsErafe 1buthglsdrex RPPLESds ke FEBLCONINEHOTs CENIICESY aft er
exposure _ and good adhesion to the substrate. DESCRI PTI ON OF THE PREFERRED
EMBODI VENESSCYRBLAGEEHE1¥a) or the pol ymer essentially conposed of the
structural unit expressed by fornmula (1) can be fornmed into a pol yner
having an imde ring, an oxazole ring, or other ring structures by heating

an ap gl@ %%gl¥§&@ Tg ferred exanpl es of the polyner include
_p0|ylﬁld§%%&ék Fs N polyan1c acid and pol yam c ester, -and

Accordingly, an object of the present invention is to
provide a photosensitive resin precursor composition which
maintains the photosensitivity, exhibits good storage
stability after exposure, and ensures the adhesion to the
substrate.

Acqording to an aspect of the present invention, a
photosensitive resin precursor composition is provided which
contains: (a) a polymer essentially composed of a structural
unit expressed by formula (l1l); (b) at least two photo acid

generators; and (c) a éompound having an alkoxymethyl group:

(OH), (OH)q
CO—R'—CO~NH—R?-NH ¢))
n
(COOR®),

R! represents an organic group with a valence of 2 to 8,
having at least two carbon atoms; R? represents an organic
group with a valence of 2 to 6, having at least two carbon
atoms; and R? represents hydrogen or an organic group having
a carbon number in the range of 1 to 20. n represents a

number of ranging from 10 to 100,000; m represents an



pol ybenzoxazol e precursors, such as pol yhydroxyam de. Such a ring
structure dramatically increases the heat resistance and organic sol vent
resi stance of the resulting resin. (iHp (OHg CORL-CONHR2-N4- (1) r~
( )mMCOORS In formula (1), Rl represents an organic group with a val ence of
2 to 8 having at |least two carbon atons, and is a structural conponent of
an acid. Exenplary divalent organic groups include aromatic dicarboxylic
acids, such as terephthalic acid, isophthalic acid,

di phenyl et herdi carboxyl i c aci d, naphthal enedi carboxylic acid, and

bi s(car boxyphenyl ) propane; and aliphatic dicarboxylic acids, such as
cycl ohexanedi carboxylic acid and adipic acid. Trivalent organic groups

i ncl ude fpitegeboipl theatnagesaénlasot i ndkfi Pi andcldrgRy¥eseRfiesi ¢ aci d;
tetraval ent organic roups include tetracarboxylic acids such as_
pyromel | ARLEICHE; dn 5892§Bﬁ6ﬁoﬁét8tFacérBBQyFPélﬁgdehe relationship

bi phenyl tetracarboxylic acid, and diphenylethertetracarboxylic acid. In
addi ti on®P &t Aer 8cids havi ng a hydroxy group may be used, such as
“hydroxyphthalic acid and, hydroxytrinellitic acigd. These acjid conponents
may be used EPRgPYeBEF Al %Fhé’?i%?f‘,‘l%ﬁ?s, %?e?ﬁf%ﬂy?oﬁu'fbmhb mol ar

t of t boxylic acid i s copol ynerized Preferably. th
ot acar BORJPRE BEPAURYE BRCHPORUBLELVP KGSARIORROBFGa EOBPBAS &N o

val ence gt 31808 BAYY"Had shef1BYIEEXY1HE2YRS R pRbELERRL 1 E1G16G] PON
but also exhibits superior storage stability after exposure

and good adhesion to the substrate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Constituent (a) or the polymer essentially composed of
the structu;al unit expresséd by formula (1) can be formed
into a polymer having an imide ring, an oxaZole ring, or
other ring structures by heéting or an appropriate catalyst.
Preferred examples of the polymer include polyimide
precursors, such as polyamic acid and polyamic ester, and
polybenzoxazole precursors, such as polyhydroxyamide. Such
a ring structure dramatically increases the heat resistance

and organic solvent resistance of the resulting resin.

(OH), (OH),
CO—R'—CO-NH—R?-NH (1)
n
(COORY),

In formula (1), R' represents an organic group with a

valence of 2 to 8 having at least two carbon atoms, and is a



preferably, the organic group is trivalent or tetravalent and has a carbon
nunber in the range of 6 to 30. Specifically, RI' (COOR3 )n, (OH) pin
formula (1) is preferably expressed by formula (5): - 7 -R23-CON
H--RR4&-N HCOR 25- (5) 1 COOR 25 OH 27 )o ()r (COOR )t R23 and R25 may
be the sane or different and each represent an organic group with a
valence of 2 to 4 having a carbon number in the range of 2 to 20; R24
represents an organic group with a va%ence of 3 to 6 and a carbon nunber
in the range of 3 to 20, having an hydroxy group; R26 and R27 may be the
sane or different and each represent hydrogen or an organic group having a
carbon nunber in the range of 1 to 20. o and t each represent an integer
in the ratgectiiralt componant pfrepresédts Bmempfleygr dimaflbatr ahgendf 1 to
4. More preferably, such a structure contains an aromatic ring, and

parti cul groypgr éheladey agomagiigudichrboryalici picddsacsdcht aBnesi ¢ acid, or
napht hal enetri carboxylic acid, from the viewoint of heat resistance of
the resultereghpbrjier ackd4 isophtbagani écdfoup with a val ence of 3 to 6 and
a carbon nunber in the range of 3 to 20, having a hydroxy group

Pr ef er ably-Pheny Lefaesdi cgr GHY#§Caﬁ%%ﬁwn“%RP%ﬂﬁ%ﬂﬁ?ﬁ%QEﬁRP YIBGpPE]- of

such a structure include_ fluorine-containing

bi s( 3- anﬁﬁ§~@lﬁﬁ&Pé%VHW@H?PYHéPEPPGBPOpPBGaﬁélgﬁﬂtBPsFécarboxyllc

hydr oxy- 4- an1nopheny| ) hexaf | uor opr pane fluorine-fre
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riva ent nic PS dinclude tricarboxylic acids such as

trimellitic acid and trimesic acid; tetravalent organic
groups include tetracarboxylic acids such as pyromellitic
acid, benzophenonetetracarboxylic acid,
biphenyltetracarboxylic acid, and
diphenylethertetracarboxylic acid. In addition, other acids
having a hydroxy group may be used, such as hydroxyphthalic
acid and hydroxytrimellitic acid. These acid components may
be used singly or in combination, but, preferably, 1 to 40
molar percent of tetracarboxylic acid is copolymerized.
Preferably, the tetracarboxylic acid has an aromatic
ring and an organic group with a valence of 3 to 8 having 1
to 4 hydroxy groups and at least two carbon atoms. More
preferably, the organic group is trivalent or tetravalent
and has a carbon number in the range of 6 to 30.
Specifically, RY{(COOR®),(OH), in formula (1) is preferably

expressed by formula (5):



3, 3" -di hydroxy-4, 4' -di am nobi phenyl, 2, 4-di am nophenol, 2,5 di am nophenol,
and 1, 4-di am no- 2, 5-di hydr oxybenzene whose am no groups are boned. R26 and
R27 may be the same or different, and each represent hydrogen or an
organi c group having a carbon nunber in the range of 1 to 20. A carbon
nunmber of nmore than 20 | eads to a reduced solubilities in alkaline

devel opers. o and t are each an integer of 0 to 2, and preferably 1 or 2.

r represents an integer in the range o 1tod4. Avariabler of 5 or nore
negatively affects characteristics of the resulting heat resistant resin
film The conpounds expressed by formula (5) preferably have, but not
limted to, the follow ng structures: These conpounds nay be nodified with

a tetracarboxylic __achd3onAli Garboxad i ¢ ackd, hagsng no hydroxy group
unless the solubility 'nqugaﬁﬁﬁ §ﬁ§10§%%§¢€qvﬁhyfgand at resistance
are negatively affected. Su tetracarboxylic aLd digar boxylic acids
include: aromatic tet {(GOBRXYyi c @HYs, SLKﬁN@KD@W¥%§?IIitiC acid,
benzophenonet et racar boxylic acid, biphenyltetracarboxylic acid,

di phenyl et her tgtracarpoxylic acid, and di phenyl sul fonet et racarboxylic

acid, and di &tefnd Ronpoynde ithewsase owo didfgaept gndupachfi these
aromatic carbox¥lic acids_are replaced with the nethyl or ethyl - 10
group; aFFPBR&FPRL:8RraEIRBERYIFEUBCYHER dyrAlance hof anetet faRaybady®i c acid
and cyclogentanetetracarbox lic acid, and_diesjer conmpounds in which two

car boxyl CgFBABsPBROEF hiBethp| FAREP cOEafbbRyRP e Bci FSPEPECRES 4B%ed with the
et hyl °5r853¥£ 8%8& ;W%££n§tbglg£8grggxglL8 gcéga’asggr gﬁ number

in the range of 3 to 20, having an hydroxy group; R?® and R?

may be the same or different and each represent hydrogen or

an organic group having a carbon number in the range of 1 to

20. o and t each represent an integer in the range of 0 to

2, and r represents an integer in the range of 1 to 4.

More preferably, such a structure contains an aromatic
ring, and particularly preferably a residue of trimellitic
acid, trimesic acid, or naphthalenetricarboxylic acid, from
the viewpoint of heat resistance of the resulting polymer.
R* is an organic group with a valence of 3 to 6 and a carbon
number in the range of 3 to 20, having a hydroxy group.
Preferably, the hydroxy group is adjacent to an amide bond.
Examples of such a structure include fluorine-containing
bis(3-amino-4-hydroxyphenyl)hexafluoropropane and bis(3-
hydroxy-4-aminophenyl)hexafluoropropane, and fluorine-free
bis(3-amino-4-hydroxyphenyl)propane, bis(3-hydroxy-4-
aminophenyl)propane, 3,3'-diamino-4,4'-dihydroxybiphenyl,

3.3"'-dihydroxy-4,4'-diaminobiphenyl, 2,4-diaminophenol, 2,5-



terephthalic acid, isophthalic acid, diphenyletherdicarboxylic acid, and
napht hal enedi car boxyl i c acid; and aliphatic dicarboxylic acids, such as
adipic acid. Preferably, the acid conponent in the structure is nodified
at aratio of 50 nolar percent or |ess, and nore preferably at a ratio of
30 nolar percent or less. Mddification at a ratio of nore than 50 nol ar
percent is likely to negatively affect the solubility in alkali and
photosensitivity. R2 in forrmula (1) represents an organic group with a
val ence of 2 to 6 and at |eas two carb®dn atons, and is a structural
component of a diam ne. Preferably, R 2 has an aromatic group and a
hydr oxy or carboxyl group, fromthe viewoint of the heat resistance of
t he resuifamgnpphgnel, akdahphediahiscel, A-&ihydtrogebéengéneewhose
fluorine-containing bis(am nohydroxyphenyl)hexafl uoropropane; and a
f 1 uori neamineegupupsnadehpdnedypyri nm di ne, di am nodi hydr oxypyri di ne,
hydroxydianinggyrinidgpe, di am nophenol , di hydr oxybenzi di ne,
di am nobenzoiR""aahd, Rdi aayn dteertdyehtsianlel oradiidferanter gad eelch, R2(OH)q in
formula (1) may have a structure expressed by general formula (6), (7), or
(8): - 1¥ePTReSLNHAPGrRIODCOXNRRRIDJANEF JTOHp haring) @ fR8IbeD -- N H R32-N
HCOR33- (7) 1 gO—Dw R34- CO-NH R38- (8) (OH) x

number in the range of 1 to 20. A carbon number of more

than 20 leads to a reduced solubilities in alkaline
developers. o and t are each an integer of 0 to 2, and
preferably 1 or 2. r represents an integer in the range of
1 to 4. A wvariable r of 5 or more negatively affects
characteristics of the resulting heat resistant resin f£ilm.
The compounds expressed by formula (5) preferably have,

but not limited to, the following structures:



R28 and R30 in formula (6) may be the sanme or different, and each
represent a trivalent or tetravalent organic group wth a carbon nunber in
the range of 2 to 20 having a hydroxy group, and R 29 represents a

di val ent organic group wth a carbon nunber in the range of 2 to 30. u and
v each represent an integer of 1 or 2. R31 and R33 in formula (7) my be
the same or different, and each represent a divalent organic group with a
carbon nunber in the range of 2 to 20,9 and R32 represents an organi c group
with a valence of 3 to 6 and a carbon’nunber in the range of 3 to 20
having a hydroxy group. wrepresents an integer in the range of | to 4.
R34 in formula (8) represents g dlvalent orgspi c group with a carbon
nunber in the range of 2 to 20, ayd R35 piresefts an organic group with a
val ence of 3 to 6 and a catb N LR he raqgesof 3 to 20 having a
hydr oxy group. X repres arﬁlntng n thé}’r of 1to4. Informla
(6), R28 and R30 eaglok ent a trivaPent or - é@éﬂvalent organic
group with a carbon nunber inthe range of 2 to 20 h g a hydroxy
group. Preferably, R 28 and Rao have an aronatlc ring fromthe vi ewpoi nt
of the heat resistance of thegréesy e 5 Specifically, exanples of
such groups include hydroxyphynyl hydr oxynapht hyl ,

di hydr oxynapht hyl , hydrexyDd
bls(hydroxyphenyl)hexafl. prdbanekgc
bi s( hydr oxyphenyl ) sdPPgne, hydr oxydi phenyl et her,” ango@dHhydr oxydi phenyl
ether. In addition, aliphatic groups may be used, such as

hydr oxycycl ohexyl and di hydro&syﬁﬁbes a dival ent

{

HOOC COOH
HOOC : COOH

These compounds may be modified with a tetracarboxylic
acid or dicarboxylic acid having no hydroxy group unless the
solubility in alkali, photosensitivity, and heat resistance
are negatively affected. Such tetracarboxylic and
dicarboxylic acids include: aromatic tetracarboxylic acids,
such as pyromellitic acid, benzophenonetetracarboxylic acid,
biphenyltetracarboxylic acid, diphenylethertetracarboxylic
acid, and diphenylsulfonetetracarboxylic acid, and diester
compounds in which two carboxyl groups of these aromatic

carboxylic acids are replaced with the methyl or ethyl



organi c group having a carbon nunber in the range of 2 to 30. Preferably,
R29 is a divalent group containing an aromatic ring, and may be phenyl,

bi phenyl, di phenyl ether, diphenyl hexafl uoropropane, diphenyl propane, or
di phenyl sul fone, fromthe viewpoint of the heat resistance of the resulting
polymer. In addition, aliphatic groups such as cyclohexyl may be used. In
formula (7), R31 and R33 are each a dival ent organic group having a carbon
number in the range of 2 to 20. Prgf§5agly, R31 and R33 are each a

di val ent group containing an aromatiC ring, and nay be phenyl, biphenyl,

di phenyl et her, diphenyl hexafl uoropropane, di phenyi propane, or

di phenyl sul fone, fromthe viewoint of the heat resistance of the

resul ti ngrpupynetiphaticnbetvatyrbakyphat acigsoupgciizassuch as cycl ohexyl
may be used. R32 is an organic group with a valence of 3 to 6 and a carbon
nunber ihutheetahgecefbexydic2achdvang ayajdpenyagebtepraaatbopyierably,
has an aromatic ring fromthe viewoint of the heat resistance of the
resul ti ngcpdl yand. dspsteri camboundsaih| vbigh tWehcarbesyip grewpsdet

hydr oxyphenyl, di hydroxyphenyl, hydroxynaphthyl di hydr oxynapht hyl
hydroxybtbﬁéﬁyﬂllﬁﬁﬁyéﬂo%?sbsﬁﬁh%P acb%§(ﬂ§ﬁr6§9bﬁ§ﬂ9lYhE&th%oropropane
bls(hydrox¥ghenyl propane, bi s(hydroxyphenyl)sul fone, drOXéglghenyl

et her, af# YﬁyﬁFo%?BYﬁh@ﬁ?PPetﬁEPmthc da4aREPBRYLiF| ARdEFc §Y Smay be
used, such as. h droxyc cl ohex d|h roxycyclohexyl R34 in formul a

(8) is at8F9HP§H916Fgaﬁ g gFSBé 559 G 3 8arbon nunber in the range of 2

to 20. P&EL g%g&étherﬁlcargoxyllc acid, and naphthalenedicarboxylic

acid; and aliphatic dicarboxylic acids, such as adipic acid.
Preferably, the acid component in the structure is modified
at a ratio of 50 molar percent or less, and more preferably
at a ratio of 30 molar percent or less. Modification at a
ratio of more than 50 molar percent is likely to negatively
affect the solubility in alkali and photosensitivity.

R? in formula (1) represents an organic group with a
valence of 2 to 6 and at leas two carbon atoms, and is a
structural component of a diamine. Preferably, R? has an
aromatic group and a hydrbxy or carboxyl group, from the
viewpoint of the heat resistance of the resulting polymer.
Examples of such a structure include fluorine-containing
bis (aminohydroxyphenyl)hexafluoropropane; and a fluorine-
free diaminodihydroxypyrimidine, diaminodihydroxypyridine,
hydroxydiaminopyrimidine, diaminophencl, dihydroxybenzidine,
diaminobenzoic acid, diaminoterephthalic acid.
Alternatively, RZ(OH)q in formula (1) may have a structure

expressed by general formula (6), (7}, or (8):



di val ent group containing an aromatic ring, and may be phenyl, biphenyl,

di phenyl ether, di phenyl hexafl uor opropane, di phenyl propane, or

di phenyl sul fone, fromthe viewoint of the heat resistance of the
resulting polyner. In addition, aliphatic groups such as cycl ohexyl may be
used. R35 is an organic group with a valence of 3 to 6 and a carbon nunber
in the range of 3 to 20 having a hydroxy group, and, preferably, has an
aromatic ring fromthe vi ewpoi nt of_}ggh_heat resi stance of the resulting
pol yner. Specifically, exanples of s a group include hydroxyphenyl,

di hydr oxyphenyl, hydroxynapht hyl, di hydroxynaphthyl, - 14 hydroxybi phenyl,
di hydr oxybi phenyl, bi s(hydroxyphenyl) hexaf | uor opr opane,

bi s( hydr oxyphenyl ) proparss Qiis( pydr oxgph I L1$g§1 ydr oxydi phenyl
et her, and di hydroxydi p nyﬁq@tﬁgs.q%n @@%T??@n, |phé§jc groups may be
used, such as hydroxycycl ohexyl and di hydroxycycllohexyl. wu and v in
formula (6) each repred&M)an integer of I or 2,(Qdl, win formila (7) and

x in fornmula (8) each represent an integer in the range of | to 4. The
conpounds expressed by fornula (6) preferably have, but not limted to,

t he foll ow ng structu[eqq3i formula (7)
preferably have, but not Ilnlted to, F?heﬂﬁgllomﬁng strué ures: - 16 The

conpounds expressed by forrmula (8) Q ?4erably have, but not limted to, the
foll ow ng structures:

—R¥*CONH—R®— 4
{OH)«

R?® and R*® in formula (6) may be the same or different,
and each represent a trivalent or tetravalent organic group
with a carbon number in the range of 2 to 20 having a
hydroxy group, and R?® represents a divalent organic group
with a carbon number in the range of 2 to 30. u and v each
represent an integer of 1 or 2. R* and R*’ in formula (7)
may be the same or different, and each represent a divalent
organic group with a carbon number in the range of 2 to 20,
and R*? represents an organic group with a valence of 3 to 6
and a carbon number in the range of 3 to 20 having a hydroxy
group. W represents an integer in the range of 1 to 4. R
in formula (8) represents a divalent organic group with a
carbon number in the range of 2 to 20, and R*® represents an
organic group with a valence of 3 to 6 and a carbon number
in the range of 3 to 20 having a hydroxy group. X
represents an integer in the range of 1 to 4.

In formula {6). R?® and R®*® each represent a trivalent or



OH The di am nes expressed by formulas (6), (7), and (8) may be nodified
with 1 to 40 nol ar percent of another diam ne conponent. Such di am ne
conponents i nclude phenyl enedi am ne, di am nodi phenyl et her,

am nophenoxybenzene, di am nodi phenyl net hane, di am nodi phenyl sul fone, - 17
bi s(trifluoromethyl)benzidine, bi s(am nophenoxyphenyl ) pr opane, and

bi s(am nophenoxyphenyl )sul fone. Aromatic rings of these conpounds nay have
a substituted al kyl group or hal ogen. .I.n . addition, aliphatic diam nes nmay

be used, such as cycl ohexyl di ami ne,” hyl enebi s(cycl ohexyl am ne), and
hexanet hyl enedi am ne. However, if 40 nolar percent or nore of such
aliphatic diamne is copolynerized, the heat resistance of the resulting
pol yner itetmegaflendl prghhéct gaouR3wiikthf ar parhofilhumbpredentbehydnggen or an
organi ¢ group having a carbon nunber in the range of 1 to, 20. Wi le R3is
pref er abbg &ntor §&ni bayiogpa( AyRyoxyr qupypi.-n PrefeoablyheREt amd R’y of

phot osensitive resin precursor solution, it is preferably hydrogen in view
of the sbhubi Nt promaidgesdng firem the véewprdnt Ph the peadent invention,
hydrogen and an al kyl group can coexist. Since the dissolution rate in
aqueous ZERdlsitaaceopdt tbe EREHdEINGC POAIMEE -t 0SPRELIPFPAY i SR LREen
hydrogen and the organic group in R3, setting _an appropriate proportion
can achi &Fe sichygEEERENdPCLpae, byARoFRbEIYdr  CoREEEPEYBReEN i-bi ti ng a

sui tabl e_dissolution.rate. Preferabl h oporti f drogen in R3 is
in the r SNgEosynephthvdo FdhygrexyRa ht&yi.phy TOXY QPQenyHX 9

dihydroxybiphenyl, bis(hydroxyphenyl)hexafluoropropane,
bis(hydroxyphenyl)propane, bis{hydroxyphenyl)sulfone,
hydroxydiphenyl ether, and dihydroxydiphenyl ether. In
addition, aliphatic groups may be used, such as
hydroxycyclohexyl and dihydroxycyclohexyl. R?® is a divalent
organic group having a carbon number in the range of 2 to 30.

Preferably, R**

is a divalent group containing an aromatic
ring, and may be phenyl, biphenyl, diphenyl ether,
diphenylhexafluoropropane, diphenylpropane, or
diphenylsulfone, from the viewpoint of the heat resistance
of the resulting polymer. In addition, aliphatic groups
such as cyclohexyl may be used.

In formula (7), R*® and R® are each a divalent organic
group having a carben number in the range of 2 to 20.
Preferably, R*! and R* are each a divalent group containing
an aromatic ring, and may be phenyl, biphenyl, diphenfl
ether, diphenylhexafluoropropane, diphenylpropane, or

diphenylsulfone, from the viewpoint of the heat resistance

of the resulting polymer. Alternatively, aliphatic groups



carbon nunber of R3 larger than 20 results in a polynmer insoluble in
aqueous al kaline solution. Accordingly, it is preferable that at |east one
of R3 is a hydrocarbon group - 18 having a carbon nunber in the range of |
to 16, and that the others are hydrogen atoms. min formula (1) represents
t he nunber of carboxyl groups, and is an integer of 0 to 2. Preferably, m
is 1 or 2. pand qin formula (1) represent integers in the range of 0 to
4, and satisfy the relationship p + ¢ nin formula (1) represents the
nunber of repeating units of the polﬁﬁer and is, preferably, in the range
of 10 to 100, 000. Instead of the polyamc acid, polyhydroxyanide, which 1is
simlar to the polyamc acid, may be used as the pol ynmer or heat-resistant
resin preashsas. cfbmonekyhyﬂapxpenusledcanR”baspraapamgdnbp gwedpnwathon of a
bi s(am nophenol ) conpound and a dicarboxylic acid. Specifically, an acid
may be aeaaledcwei bfi a tleh§gdanfli ancavhdensumbgezgént theurhngs of 3 to

di cycl ohexyl carbodi | mM de (DCC), followed by adding a bis(am nophenol)
conpoundZOoha31UQcarbwdbeHlghbupLdéndaypbefeadbbﬁ thaa anl arpvatse

bi s(am nophenol ) conpound containing a tertiary am ne, such as pyridine.

I n-use orlpelﬁhymr§h9aﬁiaepob9ta§ﬂlﬁ@eahgéﬁsrﬁﬁééﬁancgueﬁ ke

napht hoqui nonedi azi desul fonate, to a yhydr oxyam de sol ution, a positive
photosen§ﬁ§P&§lﬁ6aP°1Y@§FstaﬁPePé§Fﬁ35£¥@u?§BWPEGﬁpB§|FPSH 8aATHBPpr ovi ded

whose area_exposed to ht _can _be renove gueous aIF ilne
sol ut | onmpauaadhwsaxypﬁeaw erd%BYﬂﬁe?{&BBenaaheém OXYBRRPLPE

dihydroxynaphthyl, hydroxybiphenyl, dihydroxybiphenyl,
bis(hydroxyphenyl)hexafluoropropane,
bis(hydroxyphenyl)propane, bis(hydroxyphenyl)sulfone,
hydroxydiphenyl ether, and dihydroxydiphenyl ethexr. In
eddition, aliphatic groups may be used, such as
hydroxycyclohexyl and dihydroxycyclohexyl.

R* in formula (8) is a divalent organic group having a
carbon number in the range of 2 to 20. Preferably, R* is a
divalent group containing an aromatic ring, and may be
phenyl, biphenyl, diphenyl ether, diphenylhexafluoropropane,
diphenylpropane, or diphenylsulfone, from the viewpoint of
the heat resistance of the resulting polymer. In addition,
aliphatic groups such as cyclohexyl may be used. R*» is an
organic group with a valence of 3 to 6 and a carbon number
in the range of 3 to 20 having a hydroxy group, and,
preferably, has an aromatic ring from the viewpoint of the
heat resistance of the resulting polymer. Specifically,
ekamples of such a group include hydroxyphenyl,

dihydroxyphenyl, hydroxynaphthyl, dihydroxynaphthyl,



- 19 of the resulting polyner to the substrate, R' and R2 may be
copolynerized with an aliphatic group having a siloxane structure unless
the heat resistance is negatively affected. Specifically, Rl and R2 may be
copol ymerized with 1 to 10 nolar percent of

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

bi s(p-am nophenyl ) oct anet hyl pent asi | oxane, or other diam ne conponents.
The photosensitive resin precursor conposition of the present invention
may be conposed of only the structuraF™ unit expressed by fornula (1), or
it my be a copolyner or a mxture with other structural units. I'n this

i nstance, preferably, the photosensitive resin precursor conposition

cont ai nshlroryaiphengdnt dohydooeybipharystructural unit expressed by
formula (1). More preferably, it contains 70 nolar percent or nore, stil
nor e prebesfbyfiré8ypbeayl)perathtopopnopaneof the structural unit of
formula (1). Preferably, the type and quantity of other structural units
used i n bhe(bypobympheorlihropareur biafbydepwrpbenygd)aylfione.to negatively
affect the heat resistance of the resulting polyimde golyner obt ai ned by
final hebvdresuéiphenylnetherpr apéndihpdearyaapheREleflner -t hépol yner of
formula (1) may be reacted with an end cap conpound. Exenplary end cap
conpound3dfitione AdABRALAESITaEPE MBKhPErr8ed, ABABc&Fboxylic aci ds,
nonoaci d_chl ori des, and activated nonoesters, The reaction with an end cap
conpoundhYdpoxysHGARPFFduand AARYABPEYFKELRRABEL -of repeating units, that

is, the nol ecul ar_wei ght, of {he pol r or constjtuen a) .
' u and v gn formuia (g) gg%h represen% an in{eger of 1
or 2, and w in formula (7) and x in formula (8) each
represent an integer in the range of 1 to 4.

The compounds expressed by formula (6) preferably have,

but not limited to, the following structures:



Al so, by reacting constituent (a) with an end cap conpound, various types
of organic group can be introduced as an end group. Preferably, the
pol ymer conprising the polyner of fornula (1) reacted with an end cap
conmpound has a structure expressed by followng forrmulas (9) to (12):
(ITHp (OH g X-(R36)]-NHFCORL-CONH-R2-NH-- (9) n (COOR3)m (I Hp (OH)q
(OHp X (R36)j-NHHCO-R-CO--NH IR2-NH-CO R 1CONH (R36)] X (10) n cOOR3
COORS ( )m( )m (OH)g (OHp Y-(R36 )},+.CO-NHRNHCO-R -CO (11) I n
(COR3)M (CH) g (OHp (OH) g Y-(R36)[-CO |
--NH R2-NH CO- R1- - - CONNH R2-NH- CO- (R36)j Y (12) n (COO R3) mR36 in
formulas (9) to (12) is a dival group %%iected from anong - CR37R3S-
-CH2O- , and -CH2SQ2- R37 each -g resent hydrogen or a
nonoval ent hydrocarbon gr.

ving a cajlbon r inthe range of 1 to
10. Preferably, R37 and R36¥ar&’ean ydr ofen™~0r a hydrocar bon group
havi ng a carbon nunber in the r'éng 1 to 4, and particularly hydrogen,

Dy -

The compounds expressed by formula (7) preferably have,

but not limited to, the following structures:



the nethyl group, or the t-butyl group. j represents an integer in the
range of 0 to 10, and preferably in the range of 0 to 4. -NH (R36) j -X
in formulas (9) and (10) is derived froma primry nonoanm ne used as the
end cap conpound, and -CO (R36) j-Y in fornmulas (11) and (12) is derived
froman acid anhydride, a nonocarboxylic acid, a nonoacid chloride, or
activated nonoester conpound used as the end cap conpound. Monoam nes used
as the end cap conpound i ncl ude, but ot limted to,

5- am no- 8- hydr oxyqui nol i ne, 4- ami no-8+ hydr oxyqui nol i ne, 1-hydroxy- 8-

am nonapht hal ene, 1-hydroxy-7- am nonapht hal ene,

1- hydroxy- 6- am nonapht hal ene, 1-hydroxy-5- am nonapht hal ene, 1-hydroxy- 4-
am nonapht hal ene, 1-hyd~e 3 an nggaph;hal ene,

1- hydr oxy- 2- am nonapht ha ﬂ-a 0-M- 1 drﬁxy hal ene,
2- hydr oxy- 7- - am nonapht hal"ené Z-iq;]oxy am fiondpht hal ene,
2-hydroxy-5-aninonaphthaleneﬁJa PR LOXY - 4 ‘ﬂpﬂnonaphthalene, 2- hydr oxy- 3-

am nonapht hal ene, 1-am no- 2- hyaroxynaphthalene, 1- car boxy- 8-
anmi nonapht hal ene, 1-carboxy- 7-am nonapht hal ene,

1- car boxy- 6- - am nonaph ne, 1-carbox¥ 5- am nopasg al ene,
1- car boxy-4- am nonapht h & ‘

1- car boxy- 2- anm nonapht haReseyeT N xynapht hal ene,
2- car boxy-7- anlnonaphthalene 2-C am ngnapht hal ene,
2- car boxy- 5- am nonapht hal ene, BOcarboxy- aﬁﬁhonaphthalene
2- car boxy- 3- am nonapht hal ene, |-am no-2- carboxynapht hal ene,
2-am nonicotinic acid, ~4-a nonicotinic acid, 5- icotinic acid,
6- am noni cotini c acid, 4 nosallcyllﬁzaC|d r5 a salicylic acid,
6-am nosalicylic aC|d O~ e, 2-am nobenzoic
aci d, 0
OH

H H
QN e
0 t]:::f, 0

HO
H H
¥
° HO OH

The compounds expressed by formula (8) preferably have,
but not limited to, the following structures:
OHO OHO
QTR
OH
The diamines expressed by formulas (6), (7), and (8)
may be modified with 1 to 40 molar percent of another
diamine component. Such diamine components include

phenylenediamine, diaminodiphenyl ether, aminophenoxybenzene,

diaminodiphenylmethane, diaminodiphenylsulfone,



3-am nobenzoi c acid, 4-am nobenzoic acid, 2- am nobenzenesul fonic acid

3- am nobenzenesul foni c acid, 4- am nobenzenesul fonic acid,

3-ani no- 4, 6-di hydroxypyri m di ne, 2-am nophenol, 3-am nophenol,

4- am nophenol , 5-am no-8- nercaptoqui nol i ne, 4-am no-8-nercaptoqui noli ne,
1- mer capt o-- 8--am nonapht hal ene, 1-nercapto-7-am nonapht hal ene, 1--

mer capt o- 6-am nonapht hal ene, 1-nercapto-5-anm nonapht hal ene,

1- ner capt o- 4- am nonapht hal ene, 1-nerc gtg-S-aninonaphthaIene,

1- mer capt o- 2- am nonapht hal ene, 1-am no-'7- mer capt onapht hal ene,

2- mer capt o- 7- am nonapht hal ene, 2- nmer capt o- 6- am nonapht hal ene,

2- mer capt o- 5- am nonapht hal ene, 2-ner capt o- 4- am nonapht hal ene,

2- ner capbasBtanrfhanaphehhiydhbentidimap- 2- ner capt onapht hal ene,

3-am no- 4, 6- di mer capt opyri m di ne, 2-am not hi ophenol, 3- am not hi ophenol, .
4- am not hiiepammpbph@nexiiphehahi brapang. anf@lynyl aniline, 4-ethynyl aniline,
2,4-diethynylaniline, 2,5- diethynylaniline, 2,6-diethynylaniline,

3, 4- di et hyaybemanbphenoxgphedidi AyaypaaL | | Asomatéehyapss208ntR8/apht hal ene,
| - ethynyl - 3--am nonapht hal ene, 1-ethynyl -4-am nonapht hal ene, 1 -_23

et hynyl - scapPaBdspRaiahane, a suhghjFuredapilhphaghPRBl eRehalogeRynyfn] -
am nonapht hal ene, et hynyl - 4-am nonapht ha| ene, _ethynyl - 6- am nonapht hal ene,
ethynyl-Qﬂd&#FﬁBnaBHﬂHéﬁgﬁé,d}a@ﬁﬁﬁﬁymag-ﬁﬁiHﬁﬁgphFHﬁ eftd, 1-

1- et hynyl - 8- am nonapht hal ene,  2- 2-eth¥?xl-§-ﬁnin naghthaleng, 2-

2- et hynyFYSLoBRENAAABMERS cRethylenebis(Cyclohexylamine). and’.

hexamethylenediamine. However, if 40 molar percent or more
of such aliphatic diamine is copolymerized, the heat
“resistance of the resulting polymer is negatively affected.
R® in formula (1) represents hydrogen or an organic
group having a carbon number in the range of 1 to 20. While
R3 is preferably an organic group (alkyl group) in view of
the stability of photosensitive resin precursor solution, it
is preferably hydrogen in view of the solubility in aqueous
alkaline solution. In the present invention, hydrogen and
an alkyl group can coexist. Since the dissolution rate in
aqueous alkaline solution changes according to the
proportion between hydrogen and the organic group in R?,
setting an appropriate proportion can achieve a
photosensitive resin precursor composition exhibiting a
suitable dissolution rate. Preferably, the proportion of
hydrogen in R® is in the range of 10 to 90 percent. A
carbon number of R® larger than 20 results in a polymer
insoluble in aqueous alkaline solution. Accordingly, it is

preferable that at least one of R? is a hydrocarbon group



t hynyl - 7- am nonapht hal ene, 2- 3,5-diethyny|-1-aninonaphthaléne,

2-e ~

3, 5-di et hynyl - 2- am nonapht hal ene, 3, 6-di et hynyl -1- am nonapht hal ene,

3, 6-di et hynyl - 2- am nonapht hal ene, 3, 7- di et hynyl - 1-am nonapht hal ene,

3, 7-di et hynyl - 2- ‘am nonapht hal ene, 4, 8-di et hynyl -| -am nonapht hal ene, and

4, 8- diethynyl - 2-am nonapht hal ene. Anbng these preferred-are

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

1- hydr oxy- 6- anm nonapht hal ene, 1-herﬁ§yl5-aninonaphthalene,

1- hydr oxy- 4- am nonapht hal ene, 2- hydroxy- 7- am nonapht hal ene,

2- hydr oxy- 6- am nonapht hal ene, 2-hydr oxy- 5- am nonapht hal ene,

1- car boxy- 7- am nonapht hal ene, 1-carboxy-6-am nonapht hal ene,

1- car boxha¥iagi aonaphbhahember 2nchhboxgngeaotfnbnaphlbal amé@d, that the

2- car boxy- 6- - am nonapht hal ene, 2-car boxy-5-am nonapht hal ene,

2- am nobetheirs aredhy8regenob&nmsic acid, 4-am nobenzoic acid,

4-am nosalicylic acid, 5-amnosalicylic acid, 6-amnosalicylic acid, 2-

am nobenzenesnl innfermela, ( B) aneprorgrienche fomikencef, carboxyl

am nobenzenesul foni ¢ aci d, 3-am no-4, 6-di hydroxypyri m dine,

2- am nopHEAYPS . 32Bf ASpABndRtegeanPioPhtnok; 2PrefrrRabhYeopheh®l 1 or

3- am not hi ophenol_, 4-am_not hi ophenol, 3 - 24 ethynylaniline,

4- et hynyPani Pi gaed g Angfermyapl 4h) | FRBRTegRAT AnbedpEEhiRyFARi FRRS® Exanpl es
of the conpqunds selected froamthe group, consisting of acid anhydrides,
monocar b8%yPi £Caéiggnd ﬁﬂﬁ&ﬁgydtgﬁlg?%ﬂglEBﬁﬁbﬂan+aﬁd>a9tivﬁt%ﬂ nonoest er
;ﬁm‘;{‘ggfﬁéﬁ@ F‘g‘?&hﬂgaggggfé%@sC%HBOHH%b.'aECLEd%e BLReLECunfROVIE g, malefic

pelymer and is, preferably, in the range of 10 to 100,000.

Instead of the polyamic acid, poiyhydroxyamide, which
isksimilar to the polyamic acid, may be used as the polymer
or heat-resistant resin precursdr. The polyhydroxyamide can
be prepared by condensation of a bis(aminophenol) compound
and a dicarboxylic acid. Specifically, an acid may be
reacted with a dehydration condensing agent, such as
dicyclohexylcarbodiimide (DCC), followed by adding a
bis{aminophenol} compound, or a dicarbonyl dichloride may be
added to a solution of bis(amincphenol} compound containing
a tertiary amine, such as pyridine.

In use of polyhydroxyamide, by adding a sensitizer,

- such as naphthoquinonediazidesulfonate, to a
polyhydroxyamidelsolution, a positive photosensitive heat-
resistant resin precursor composition can be provided whose
area exposed to UV light can be removed by aqueous alkaline
solution.

In addition, in order to increase adhesion properties



cycl ohexanedi car boxyl i ¢ anhydri de, and 3-hydroxyphthalic anhydride;

nonocar boxyl i ¢ acids such as 2-carboxyphenol, 3- carboxyphenol,

4- car boxyphenol , 2-carboxyt hi ophenol, 3- carboxyt hi ophenol ,

4- car boxyt hi ophenol , 1-hydroxy-8- carboxynapht hal ene,

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

1- hydr oxy- 5- car boxynapht hal ene, 1-hydr oxy-4-car boxynapht hal ene,

1- hydr oxy-3- carboxynapht hal ene, 1-hydroxy-2-carboxynaphthal ene, 1--

mer capt o- 8- car boxynapht hal ene, 1-nercapto-7- carboxynapht hal ene,

1- mer capt o- 6- car boxynapht hal ene, - 1- ner capt o- 5- car boxynapht hal ene,

1- mer capt o- 4- car boxynapht hal ene, 1-nercapt o-3-carboxynapht hal ene, 1-

mer capt oe#- taeb@egnaphnhbapeheme?- tar bhrybehszénesel f BhianadRdmay be

3- car boxybenzenesul foni ¢ aci d, 4-carboxybenzenesul fonic acid,

2- et hynykbppnigmeraced, wdiht hpnpllhbphatic grodp havanpyayebéaxane acid,

2, 4-di et hynyl benzoi ¢ acid, 2,5- diethynyl benzoic acid, 2,6-diethynyl benzoic
aci d, 3, strdcsumenyniessotbeabeart Sﬁsiétépﬁ?n95béﬁﬁ@tévaéYd§f§e§¥ﬁényI - 25
1-napht hoi ¢ acid, 3-ethynyl-I-paphthoic acid, 4-ethynyl-I naphthoic acid,
napht hoi §pgeiificaddyht Roi @n@cRd mayh fshtaenal vaard zedh aidfithdi deadit, _
napht hoi ¢ acid, 5-ethynyl-I|-naphthoic acid, 6-ethynyl-Il-

7- et hynyPollaga pearent §&i a}séseﬁﬁb}ﬁyprppyy@9?%%%%?&&%%8#@11&@i d,

3- et hynyl - 2- ) o
- " bis(p-aminophenyl)octamethylpentasiloxane, or other diamine

components.

The photosensitive resin precursor composition of the
present invention may be composed of only the structural_
unit expressed by formula (1), or it may be a copolymer or a
mixture with other structural units. In this instance,
preferably, the photosensitive resin precursor composition
contains 50 molar percent or more of the structural unit

~expressed by formula (1). More preferably, it contains 70
molar percent or more, still more preferably %0 molar
percent or more, of the structural unit of formula (1).
Preferably, the type and quantity of other structural units
used in the copolymer or the mixture are selected so as not
to negatively affect the heat resistance of the resulting
polyimide polymer obtained by final heat treatment.

In the present invention, the end of the polymer of
formula (1) may be reacted with an end cap compound.
Exemplary end cap compounds include monoamines, acid
anhydrides, monocarboxylic acids, monoacid chlorides, and

activated monoesters. The reaction with an end cap compound



4- et hynyl - 2- napht hoi ¢ aci d, 5-ethynyl-2- 6-ethynyl-2-naphthoic acid,
7-ethynyl -2- and 8-ethynyl - 2-naphthoic acid, as well as nonoacid

chol orides. thereof; nonoacid chlorides of dicarboxylic acids (i.e., only
one carboxyl group of the two carboxyl groups is converted to acid

chl oride) such as terephthalic acid, phthalic acid, maleic acid,

cycl ohexanedi car boxylic acid, 3-hydroxyphthalic acid, 5-

nor bor nene- 2, 3-di carboxylic acid, 1,2-dicarboxynaphthal ene,

1, 3-di car boxynapht hal ene, 1, 4-di car boXynapht hal ene, 1, 5-

di car boxynapht hal ene, 1, 6-di carboxynapht hal ene, 1, 7- di car boxynapht hal ene,
1, 8-di car boxynapht hal ene, 2, 3- di car boxynapht hal ene,

2, 6- di canBurptagkbhallgnepntindls2ifie dhuobeborfnaphehtilirgennand, athavat ed
nonoest er conpounds obtained by reacting the above-nenti ned nonoacid

chl ori deisanthi mpdeoxibenwetighfizobé theNphyimexyos- aonbbihuaat2(a) .-

di carboxyi m de. Anpbng these end cap conpounds, preferred are: acid

anhydr i dédssuchyazrephtiagi coashigneas, (mdl withaphyarfidear msampeuadhydri de,
cycl ohexanedi car boxyl i ¢ _anhydride, and 3- hydroxyphthalic anhydri de;
nonocar b¥RFLPESaEY®ESs @€h 0aFaRic gyoupaFBBxPphéRbFoducedr Bsx#phensdl | -

3- car boxyt hi ophenol , 4- carboxyt hi gphenol, 1-hydroxy-7- carboxynapht hal ene,
1- hydroﬂFQGPcarBé??ﬁ&ﬁﬁ@ﬁaléﬁ@,PQJHV&FOEQmB;lééPHo%?ﬁaBﬂ@H&PEn8?

1- mer capt o- 7- car hgxynapht hal ene 1-ner§$pto-6- carng%naphthglen%,
1- mer capE8FBRlg Al dx FRaGHPAa AL, 28 eRgr GaRy FORPEHBALPASNH A ShEpgTuTe

4 car boxybenz eneaoU,G 185 gy £3-EUINDY 528 Gadgld 4 ethynyl benzoi c

(OH),, (OH)q
x—(RSG)j-NHJ[co—'RLco—NHm—R?—NH-}: ©)
. (COORY),
| (OH), (OH)q (OH),
X—(R?’G)j—NH-fco—R’—co——NH—Rz—NHhco-ﬂ‘-co—NH—(R%)j—x (10)
(COOR%),, (COOR%),
(OH)q (OH),
Y—(R36)1—00+NH-R2-NH—CO—R1—COk (11)
(COOR%),
(OH)q (OH), (OH)q

|
Y—(-R%)j—oo{—NH—R?—NH—CO—R‘-cokNH—RE—NH-co—(R%)j—Y 12)
(COOR®),

R*® in formulas (9) to (12) is a divalent group selected

from among -CR*’R*®-, -CH,0-, and -CH;S0.-. R* and R*® each



di et hynyl benzoi c acid and 3, 5-di et hynyl benzoic acid, as well as nonoacid
chl orides therof; nonoacid chlorides of dicarboxylic acids-such as
terephthalic acid, phthalic acid, nmaleic acid, cyclohexanedi carboxylic
acid, 1,5- dicarboxynaphthal ene, 1, 6-di carboxynapht hal ene, 1, 7-

di car boxynapht hal ene, and 2, 6-di car boxynapht hal ene; and acti vated
nonoest er conpounds obtai ned by reacting the above-nentioned nonoacid

chl ori de conmpound and N- hydroxybenzotriazol e or

N- hydr oxy- 5- nor bor nene- 2, 3- dicarboiy?&ide. The content of the nonoam ne
used as the end cap conpound is preferably in the range of 0.1 to 60 nol ar
percent relative to the total of the am ne conponents, and nore preferably
in the resgeeebnt hodbOgenl ar pemoadialént hgdrdcanbydr gdeupmaetagboxylic
acid, nonoacid chloride, and activated nonoester conpound, the end cap
conpoundacearboh nimbprefar ahbyrangehefr ange d0.0. Prebfet8blyvl B’ pedcent
relative to the diam ne conponents, and nore preferably in - 27 the range
of 5 to 86 radearequir damtrogerplanr @ iydroicanpees grfoupe hdviag @ waabodt may be
brought into reaction to introduce a plurality of types of end group. The
end cap oompeundni itheodavged vf fh&opdl yapd pertégulpylich¥drededy t he
follow ng nmethod. For exanple, a polyner to which an end cap conpound is

i nt r oduc &liei methvdseroud . i Arathgcitdbysvht B5AUPe ddcEAPESESRRE 38r uct ur al
unit of the polynmer into am ne conponents and acid anhydride conponents,
and the AB&gHoernadnséhet randesofulj £t 48t BngaBreéRraRaYodPaphy TaR¥Sor NMVR
Al t er nat io\i/:'eloy?tot ge pol ynmer to

—NH-(R“Uj-X in formulas (9) and (10) is derived from a
primary monoamine used as the end cap compound, and -CO-
(R*®)4-Y in formulas (11) and (12) is derived from an acid
anhydride, a monocarboxylic acid, a monoacid chloxride, or
activated monoester compound used as the end cap compound.

Monoamines used as the end cap compound include, but
not 1imited to, 5—amino-B—hydfoxyquinoline, 4-amino-8-
hydroxyguinoline, l-hydroxy-8-aminonaphthalene, l-hydroxy-7-
aminonaphthalene, l-hydroxy-6-aminonaphthalene, l-hydroxy-5-
aminonaphthalene, 1l-hydroxy-4-aminonaphthalene, l-hydroxy-3-
aminonaphthalene, l-hydroxy-2-aminonaphthalene, l-amino-7-
hydroxynaphthalene, 2-hydroxy-7-aminonaphthalene, 2-hydroxy-
6-aminonaphthalene, 2-hydroxy-5-aminonaphthalene, 2-hydroxy-
4-aminonaphthalene, 2-hydroxy-3-aminonaphthalene, l-amino-2-
hydroxynaphthalene, l-carboxy-8-aminonaphthalene, 1l-carboxy-
7-aminonaphthalene, 1l-carboxy-6-aminonaphthalene, l-carboxy-
5-aminonaphthalene, l-carboxy-4-aminonaphthalene, l-carboxy-

3-aminonaphthalene, l-carboxy-2-aminonaphthalene, l-amino-7-



whi ch the end cap conpound is introduced is directly subjected to

pyrol ysis gas chromatography (PGC) or neasurenent of infrared spectrum and
Cl2 NMWR spectrum The pol ynmer essentially conposed of a structural unit
expressed by formula (1) is synthesized by the follow ng process. For a
polyam c acid or a polyamc ester, a tetracarboxylic dianhydride nmay be
reacted wwth a diamne conpound at a | ow tenperature, or a diester
prepared froma tetracarboxylic dian%édride and an al cohol may be reacted
with an amine in the presence of a Coffdensi ng agent. Al so, a diester may
be prepared froma tetracarboxylic dianhydride and an al cohol, and the
rest of the dicarboxylic acid nay be subjected to acid chlorination and
subsequesakpokonaphthRatehen 2itaArhoxgn? nemikonaphpbhybyel o yearbexya

bi s(am nophenol ) conpound may - 28 be subjected to condensation with a

di car boxglaminondphtBpéenéi caltyrbaryabrdmimgnbphtbatend, w2t harboshiydr at i on
condensi ng agent, such as dicycl ohexyl carbodiimde (DCC), followed by
addi ng a4beminonaphhbadkhecodpoantoxyr3aamiihonsbbhphleanehl dradéneay-be
added to a solution of bis(am nophenol) conpound containing a tertiary

ani ne, sgahbozynpphtiaheneThd-pmdnoséaetinie aeifln AraBiRreBLCebIPHSi tion of
the present invention contains at |east two photo acid enerators as
constitudfid¢bp- aﬂ@npéa§9téﬁécoﬁc#ﬁe phamgnoparatéBher 8Féfs 35 intended to

provi de positive photosensitivity; at_|east another one_.is |ntenged to
appropr|é@ép9s§ﬂ&SYﬂFEeaFHQ aéléméﬁﬁﬁéﬁéﬁyleoGG&Qd pyaminosalicylic

acid, 3-amino-o-toluic acid, Ameride, Z2-aminobenzoic acid,
3-aminobenzoic acid, 4-aminobenzoic acid, 2-
aminobenzenesulfonic acid 3-aminobenzenesulfonic acid, 4-
aminobenzenesulfonic acid, 3-amino-4,6-dihydroxypyrimidine,
2-aminophenol, 3-aminophenol, 4-aminophenol, 5-amino-8-
mercaptoquinoline, 4-amino-8-mercaptoquinoline, l-mercapto-
8-aminonaphthalene, l-mercapto-7-aminonaphthalene, 1-
mercapto-6-aminonaphthalene, i—mercapto-s-aminonaphthalene,
1-mercapto-4-aminonaphthalene, 1l-mercapto-3-aminonaphthalene,
l-mercapto-2-aminonaphthalene, l-amino-7-mercaptonaphthalene,
2-mercapto-7-aminonaphthalene, 2-mercapto-6-aminonaphthalene,
2-mercapto-5-aminonaphthalene, 2-mercapto-4-aminonaphthalene,
2-mercapto-3-aminonaphthalene, l-amino-2-mercaptonaphthalene,
3-amino-4,6-dimercaptopyrimidine, 2-aminothiophenol, 3-
aminothiophenol, 4-aminothiophenol, 2-ethynylaniline, 3-
ethynylaniline, 4-ethynylaniline, 2,4-diethynylaniline, 2,5-
diethynylaniline, 2,6-diethynylaniline, 3,4-diethynylaniline,
3,5-diethynylaniline, l-ethynyl-2-aminonaphthalene, 1-

ethynyl-3-aminonaphthalene, l-ethynyl-4-aminonaphthalene, 1-



exposure of the photo acid generator for providing positive

phot osensitivity. Consequently, the photosensitive resin precursor
conposition exhibits superior storage stability after exposure.

Preferably, the photo acid generator for providing positive
photosensitivity is a qui none di azide conpound. The qui none di azi de
conpound may be formed by a sulfonic ester bond between a

gui nonedi azi desul fonic acid and a poI%hydroxy conmpound, a sul fonam de bond
bet ween a qui nonedi azi desul fonic aci 43and a pol yam no conpound, or a

sul fonic ester bond and/or a sul fonam de bond between a

qui nonedi azi desul foni ¢ acid and a pol yhydroxypol yam no conpound. Al though
all the éunghiydRelaginupapthabene, 29-ethiyhydé oayinonapbtyahene, cbapounds
are not necessarily replaced with the quinone diazide, preferably, at

| east 50ethphgil-peantnonaphthelénact i eabhygydupsamineorpphtiedlen&ub2tit uti on
~of less than 50 nol ar percent coul d excessively increase the solubility in
al kal i deveyopard-apiporaphthajpenei d2ngtbynylastabénopaphtipberd. afeas and
~unexposed areas, thus preventing the formation of desired patterns. By
usi ng qethwvngldiazindisopaphthaliedesc?rotiyapdvd amhronaBhthahgnepoldrtive
phot osensitive resin precursor conposition has sensitivity to the

i -1i ne(385hwRYL-R-pmABeReBhER{1eARd é-’eFPHEEl‘s%"ﬂmneﬂa%F%ﬁil?nPanﬁs, whi ch
are commonly used W rays. Exenplary pol yhydroxy compounds include, but not
limted e&hyRYd-8; aangpnez?theﬂepn%spi Sﬂ%%ﬂxﬁtl,-lrrarwmphtﬁqlﬁﬂ%,

Tri sOCR- PA_ Bi sOCHP-Z, BlsP-MZ, BisP-PZ, BisP-1.PZ . Bi CEP—IPZ, Bi sP-CP

Bi sRS- 2P3 - BreketapnyR-2papippnaphthalense, 3, 6-diethynyl-I-

aminonaphthalene, 3,6-diethynyl-2-aminonaphthalene, 3,7-
diethynyl-1-aminonaphthalene, 3,7-diethynyl-2-
aminonaphthalene, 4,8-diethynyl-l-aminonaphthalene, and 4,8-
diethynyl-2-aminonaphthalene.

Among these preferred are 5-amino-8-hydroxyquinoline,

l1-hydroxy-7-aminonaphthalene,
1-hydroxy-5-aminonaphthalene,
2-hydroxy-7-aminonaphthalene,
2-hydroxy-5-aminonaphthalene,
l-carboxy-6-aminonaphthalene,
2-carboxy-7-aminconaphthalene,

2-carboxy-5-aminonaphthalene,

aminobenzoic acid, 4-aminobenzoic acid,

1-hydroxy-6-aminonaphthalene,
1-hydroxy-4-aminonaphthalene,
2-hydroxy—6-aminohaphthalene,
1-carboxy-7-aminonaphthalene,
l-carboxy-5-aminonaphthalene,
2-carboxy-6-aminonaphthalene,
2-aminobenzoic acid, 3-

4-aminosalicylic

acid, 5-aminosalicylic acid, 6-aminosalicylic acid, 2-

aminobenzenesulfonic acid, 3-aminobenzenesulfonic acid,

4

aminobenzenesulfonic acid, 3-amino-4,6-dihydroxypyrimidine,

2-aminophenol, 3-aminophenol,

4-aminophenol, 2-

aminothiophenol, 3-aminothiophenol, 4-aminothiophenol, 3-



met hyl enetri s- FR-CR, Bi sRS-26X, DM.- MBPC, DM.- MBOC, DM.- OCHP, DM.- PCHP,
DML- PC, DM.- PTBP, DM.- 34X, DM.- EP,” DML- POP, di net hyl ol - Bi sOC-P, DM.- PFP,
DML- PSBP, DML-M TrisPC, TriM-P, TriM-35XL, TM.-BP, TM.- HQ TM.- pp- BPF,
TM.- BPA, TMOM BP, HM.- TPPHBA, and HML- TPHAP (trade nanes, each produced by
Honshu Chem cal Industry Co., Ltd.); BIRCC, BIP-PC, BIR PC, BlIR PTBP,

Bl R-PCHP, BIP-BIOC-F, 4PC, BIR-BIPCF, TEP-BIP-A  46DMOC, 46DMOEP, and
TM BI P- A (trade nanes, each produced by Asahi O ganic Chemi cals Industry
Co., Ltd.); 2,6 - 30 dinethoxynethyl 24 t-butyl phenol ,

2, 6-di net hoxynet hyl - -p- cresol, 2, 6-diacetoxynethyl-p-cresol, naphthol,

t et rahydr oxybenzophenone, nethyl gallate, bisphenol A, bisphenol E, and
net hyl engthiyaphenel inandsBeshyAPL4hi Bdfe , Nnane -dpechyngliahylioashanheni cal

| ndustry Co., Ltd.). Exenplary polyam no conpounds include, but not limted
to, 1,4-phenygliedrghgnenelite3- phenyl enedi am ne, 4,4'- di ani 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 nodipdremyés sof f tlte. cdmpogh@s ysebeghed rbregm otlyangreur onpounds
include, but 'not limted to, 2,2-bis(3-an no-4-

hydr oxypbenglishérgf blioropdopahydandes, Snodphadboxybaazhgids, A

5- napht hoqui nonedi azi desul fonyl group or a 4- naphthoqui nonedi azi desul f onyl
group mamoppeftédaphyopbddesedmppypdshanduprbivagpdzmgaoester

4- Napht hoqui nonedi azi desul fonyl ester conpounds can _absorb the !-1line of

t he ner ceepprangs uaed asethpusnduraibrempguni. fpRéudRpBRLPE11G nce 5

napht hoqui nonedi azi desul fonyl ester compounds_have .an absorption band

ext endi ngnhydriagdeyg- madeicegrhydrifey apgdic anhydride,

cyclohexanedicarboxylic anhydride, and 3-hydroxyphthalic
anhydride; monocarboxylic acids such as 2-carboxyphenol, 3-
carboxyphenol, 4-carboxyphenol, 2—carboxythiophenol,.3—
carboxythiophenol, 4-carboxythiophenol, l-hydroxy-8-
carboxynaphthalene, l-hydroxy-7-carboxynaphthalene, 1-
hydroxy-6-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene,
1-hydroxy-4-carboxynaphthalene, l1-hydroxy-3-
carboxynaphthalene, l-hydroxy-2-carboxynaphthalene, 1-
mércapto—8—carboxynaphthalene, l-mercapto-7-
carboxynaphthalene, l-mercapto-6-carboxynaphthalene, 1-
mercapto~5-carboxynaphthalene, l-mercapto-4-
carboxynaphthalene, 1l-mercapto-3-carboxynaphthalene, 1-
mercapto-2-carboxynaphthalene, 2-carboxybenzenesulfonic acid,
3-carboxybenzenesulfonic acid, 4-carboxybenzenesulfonic acid,
2-ethynylbenzoic acid, 3-ethynylbenzoic acld, 4-
ethynylbenzoic acid, 2,4-diethynylbenzoic acid, 2,5-
diethynylbenzoic acid, 2,6-diethynylbenzoic acid, 3,4-

diethynylbenzoic acid, 3,5-diethynylbenzoic acid, 2-ethynyl-



suitable for g-line exposure. In the present invention, it 1is preferable
t hat 4- napht hoqui nonedi azi desul fonyl ester or

5- napht hoqui nonedi azi desul fonyl ester be selected according to the

wavel ength of the exposure light. Al so, a naphthoquinonedi azi desul fonyl
ester having both 4- napht hoqui nonedi azi desul fonyl group and 5 - 31

napht hoqui nonedi azi desul fonyl group in its nolecule may be used, or a

m xture of a 4-naphthoqui nonedi azi desul fonyl ester and a

5- napht hoqui nonedi azi desul fonyl estér ??ay al so be used. A qui none diazide
compound having a nol ecul ar wei ght of over 1,500 may negatively affect the
heat resistance, nechanical characteristics, and adhesion properties of
the resulhbpBthbie hecayse-ebrya9npoundphshodt &ulidli cteathynyiletenposed by
the subsequent heat treatment. Accordingly, a preferred nolecular weight
of the napbhibgtitnaseddi azedbryngbrpenaghtioia &bedrafgetbingdolto 1, 500.
More preferably, it is in the range of 350 to 1,200. The qui none diazide
conpoundnaphtabdti.ci acpdef grabhyniyh-1t+thephihgiécoacldt o856thanys-by wei ght
relative to 100 parts by weight of the polyner, and nore preferably in the
range ohaPhitthode paitis Byewbighi-2Thephuhndneadidzi dectb¥pylind-may be
synthesized froma specific phenol conpound by the follomﬁng g;ocess. For
exanpl e, nephapbtikogeidonddeihvozdulfoaphtbplier rgddi sSreabyadl-drth the
phenol conpound in the presence of triethﬁlanineu The phenol conmpound may
be synt hagphiioby peadti fgekhynylhgdpaRPsheAF ReidredcedBYPYArRVe with a
mul tival ent phenol . .

naphthoic acid, and 8-ethynyl-2-naphthoic acid, as well as

monoacid cholorides thereof; monoacid chlorides of

dicarboxylic acids (i.e., only one carboxyl group of the two

carboxyl groups is converted to acid chloride) such as

terephthalic acid, phthalic acid, maleic acid,

cyclohexanedicarboxylic acid, 3-hydroxyphthalic acid, 5-

norbornene—z,3—dicarboxylic acid, 1,2-dicarboxynaphthalene,

1,3-dicarboxynaphthalene, 1,4-dicarboxynaphthalene, 1,5-

dicarboxynaphthalene, 1,6-dicarboxynaphthalene, 1,7-

dicarboxynaphthalene, 1,8-dicarboxynaphthalene, 2,3-

dicarboxynaphthalene, 2,6-dicarboxynaphthalene, and 2,7-

dicarboxynaphthalene; and activated monoester compounds

obtained by reacting the above-mentined monoacid chloride

and N-hydroxybenzotriazole or N-hydroxy-5-norbornene-2,3-

dicarboxyimide.

Among these end cap compounds, preferred are: acid
anhydrides such as phthalic anhydride, maleic anhydride,

nadic anhydride, cyclohexanedicarboxylic anhydride, and 3-

hydroxyphthalic anhydride; monocarboxylic acids such as 3-



conmpound in the presence of an acid catal yst. Another photo acid generator
In constituent (b) for appropriately stabilizing the acid conponent
produced by the - 32 exposure is preferably selected from anong sul foni um
salts, phosphoniumsalts, and diazoniumsalts. These compounds extrenely
I ncrease the storage stability after exposure. Since the resulting resin
filmprepared fromthe photosensitive resin precursor conposition of the
present invention is permanently used, the presence of phosphorus or the
like is not preferable in view of envi?Ponnental protection. Also, it is
necessary to allow for the film color. Accordingly, sulfoniumsalts are
preferably used. Preferred sulfoniumsalts are expressed by fornula (14)

to (16) caPbbxyPAdnSt,Z4R43rbddypRéioR413ZcarbOxRERiB¥HeRd2; S4-7Z RA3 R43
(15) R4l R41 RA2-S+ "Z-R45-7 - +S RA2 (16) R43 43 In the formilas (14) to

(16), RdAcatboR¢Bnimphbaoihelshpdroxydivftarbakynapdtkatbneeplesent an

organi c group having a carbon nunber in the range of 1 to 20. R44 and R45

each hydroxy-6-carboxynaphthalene, l-hydroxy-5-carboxynaphthalene,
l-mercapto-7-carboxynaphthalene, l-mercapto-6-
carboxynaphthalene, l-mercapto-5-carboxynaphthalene, 3-
carboxybenzenesulfonic acid, 4-carboxybenzenesulfonic acid,
3-ethynylbenzoic acigd, 4-ethynylbenzoic acid, 3,4-
diethynylbenzoic acid and 3,5-diethynylbenzoic acid, as well
as monoacid chlorides therof; monoacid chlorides of
dicarboxylic acids such as terephthalic acid, phthalic acid,
maleic acid, cyclohexanedicarboxylic acid, 1,5-
dicarboxynaphthalene, 1,6-dicarboxynaphthalene, 1,7-
dicarboxynaphthalene, and 2,6-dicarboxynaphthalene; and
activated monoester compounds obtained by reacting the
above-mentioned monoacid chloride compound and N- |
hydroxybenzotriazole or N-hydroxy-5-norbornene-2,3-
dicarboxyimide.

The content of the monoamine used as the end cap
compound is preferably in the range of 0.1 to 60 molar
percent relative to the total of the amine components, and
more preferably in the range of 5 to 50 molar percent. For
acid anhydride, monocarboxylic acid, monoacid chloride, and
activated monoester compound, the end cap compound content
is preferably in the range of 0.1 to 100 molar percent

relative to the diamine components, and more preferably in



represent a single bond or an organic group having a carbon nunber in the
range of 1 to 20. Z" represents an anion portion selected from RA6SO2-,
R46000-, and SbF6". R46 represents an organic group having a carbon nunber
in the - 33 range of 1 to 20. Exenplary sulfoniumsalts expressed by
formula (14) include, but not limted to, the followng: - 34 CH3 C H3C S+
"OS\ /)-CH3 CH3 0 CH3 S+ CF3S03 CH3 - 35 Exenplary sulfoniumsalts
expressed by formula (15) include, but _not limted to, the follow ng: S03
H3C CH CH3 H3C S+ S03 CH( “rS03 H3C2PHCH3 H3C Exenplary sul foniumsalts
expressed by formula (16) '

the range of 5 to 90 molar percent. A plurality of types of
end cap compound may be brought into reaction to introduce a
plurality of types of end group.

The end cap compound introduced to the polymer is
easily detected by the following method. For example, a
polymer to which an end cap compound is introduced is
dissolved in an acid solution to decompose the structural
unit of the polymer into amine components and acid anhydride
components, and the resulting solution is subjected to gas
chromatography (GC) or NMR. Alternatively, the polymer to
which the end cap compound is introduced is directly
subjected to pyrolysis gas chromatography (PGC) or
measurement of infrared spectrum and C'* NMR spectrum.

The polyher essentially composed of a structural unit
expressed by formula (1) is synthesized by the following
process. For a_polyamic acid or a polyamic ester, a
tetracarboxylic dianhydride may be reacted with a diamine
.compound at a low temperature, or a diester prepared from a
tetracarboxylic dianhydride and an alcohol may be reacted
with an amine in the presence of a condensing agent. Also,
a diester may be prepared from a tetracarboxylic dianhydride
and an alcohol, and the rest of the dicarboxylic acid may be
subjected to acid chlorination and subsequently to a
reaction with an amine.

For a polyhydroxyamide, a bis(aminophenol) compound may



i nclude, but not limted to, the following: - 36 "OOCCF2CF2CO0- +s-i \~
(If g-$+ -O0C(CFZ) 6CO0O- + CH3 A particularly preferred sulfoniumsalt is a
triarylsul foniumsalt expressed by formula (13): (R39) ar (R39) R39 nay
be the same or different, and each represent hydrogen or an organic group
having a carbon nunber in the range of 1 to 20. R40 represents an organic
group having a carbon nunber in the range of 1 to 20. a, t, and y each
represent an integer in the range of to 5. Exenplary triarylsulfonium
salts expressed by formula (13) incldde, but not limted to, the
followwng: - 37 CH3 HBCCH3 H3C 0O 11 -S° 11 O CH3 + C4F9S03 H3C-C 7 ~St
CAF9SMBH3C-0--</ )-5+ CF3SAB 0 KBGO -(-rS+ "OS--~ )-CH3
be subjected to condensation with a dicarboxylic acid.
Specifically, an acid may be reacted with a dehydration
condensing agent, such as dicyélohexylcarbodiimide (DCC),
followed by adding a bis(aminophenol) compound, or a
dicarbonyl dichloride may be added to a solution of
bis(aminophenol) compound containing a tertiary amine, such
as pyridine.

The photosensitive resin precursor composition of the
present invention contains at least two photo acid
generators as constituent (b). At least one of the photo
acid generators is intended to provide positive
photosensitivity; at least another one is intended to
appropriately stabilize the acid component produced by
exposure of the photo acid generator for providing positive
photosensitivity. Consequently, the photosensitive resin
precursor composition exhibits superior storage stability
after exposure. Preferably, the photo acid generator for
providing positive photosensitivity is a quinone diazide
compound. The gquinone diazide compound may be formed by a
sulfonic ester bond between a guinonediazidesulfonic acid
and a polyhydroxy compound, a sulfonamide bond between a
quinonediazidesulfonic acid and a polyamino compound, or &
sulfonic ester bond and/or a sulfonamide bond between a

gquinonediazidesulfonic acid and a polyhydroxypolyamino

compound. Although all the functional groups of the



0 H3C-C-CH3 CH3 Preferably, the contents of the photo acid generators CH3
used as constituent (b) are each in the range of 0.01 to 50 3 8 parts by
wei ght relative to 100 parts by weight of the polynmer. The qui none di azide
conmpound content is preferably in the range of 3 to 40 parts by weight,
and the content of the conpound selected from anong sul foniumsalts,
phosphonium salts, and diazoniumsalts is preferably in the range of 0.05
to 10 parts by weight. The photosensitive resin precursor conposition of
the present invention contains a conpdund having an al koxymethyl group as
constituent (c). If the compound does not have an alkyl group, that is, if
it has a nethylol group instead of the al koxynethyl group, the storage
stabi | i t poayhgtrexpoantepoiganiisadeanpagedssaye degt adedesParikyably, the
conmpound having an al koxynet hyl group conprises a conpound having a
phenol i crepdaceyd githpthadfuoinaneodpasndehaprefernabtyal atotgantc3@roup
expressed by formula (2): R4 (2) RAO'CH2-N N-CH2-0 O Exanpl es of the
conpoundmbaarnpeacphénokfi thhyfnogyignalpgragbsdds bﬁplnGGdL|n1ted to, the
foll owi ng conpounds: - 39 H3COH2C

Substitution of less than 50 molar percent could excessively

increase the solubility in alkali developers to prevent

providing contrast between exposed areas and unexposed areas,

thus preventing the formation of desired patterms. By using

quinone diazide compound described above, the resulting

positive photosensitive resin precursor composition has

sensitivity to the i-line{(365 nm), h-line(405 nm), and ¢g-

line(436 nm) of mercury lamps, which are commonly used UV

rays.

Exemplary polyhydroxy compounds include, but not

limited to, Bis-%, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA,

TrisP-SA, TrisOCR-PA, BisOCHP-Z, BisP-MZ, BisP-PZ, BisP-1IPZ,

BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP,

methylenetris-FR-CR, BisRS-26X, DML-MBPC, DML-MBOC, DML-OCHP,

DML -PCHP, DML-PC, DML-PTBP, DML-34X, DML-EP, DML-POP,

dimethylol-BisOC-~P, DML-PFP, DML-PSBP, DML-M TrisPC, TriML-P,

TriML-35XI., TML-BP, TML-HQ, TML-pp-BPF, TML-BPA, TMOM-BP,

HML-TPPHBA, and HML-TPHAP (trade names, each produced by

Honshu Chemical Industry Co., Ltd.); BIR-0C, BIP-PC, BIR-PC,

BIR-PTBP, BIR-PCHP, BIP-BIQC-F, 4PC, BIR-BIPC-F, TEP-BIP-A,

46DMOC, 46DMOEP, and TM-BIP-A (trade names, each produced by

Asahi Organic Chemicals Industry Co., Ltd.); 2,6-



CH3 CH20CH3 H3COH2C OH CH2CH3 nlH2 nu H2 C -d--u "- a rni G (~ ~U CHOCH
23 2 CH2OCH3 OH --% Wh nu OH CH20CH3 H3COH2C-~)- CH2OCH3 CH3 CH3 H OH

H3COH2C - CH2OCH3 H3COH2C-r' | FCH2OCH3 CH CH3 3 CH2CH3 H H H3COH2C CH2OCHS
H3C- G- CH3 '
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dimethoxymethyl-4-t-butylphenol, 2,6-dimethoxymethyl-p-
cresol, 2,6—diacetoxymethyi—p-cresol, naphthol,
tetrahydroxybenzophenone, methyl gallate, bisphenol A,
bisphenol E, and methylene bisphenol; and BisP-AP (trade
name, produced by Honshu Chemical Industry Co., Ltd.).
Exemplary polyamino compounds include, but not limited
to, 1,4-phenylenediamine, 1,3-phenylenediamine, 4,4'-
diaminodiphenyl ether, 4,4'-diaminodiphenylmethane, 4,4'-
diaminodiphényl sulfone, and 4,4'-diaminodiphenyl sulfide.
Exemplary polyhydroxypolyamino compounds include, but
not limited to, 2,2-bis(3-amino-4-
hydroxyphenyl )hexafluoropropane and 3,3'-dihydroxybenzidine.
A 5-naphthoguinonediazidesulfonyl group or a 4—
naphthoquinonediazidesulfonyl group may preferably be used
for the quinone diazide. 4-Naphthoguinonediazidesulfonyl
ester compounds can absorb the i-line of the mercury lamp,
and are thus suitable for i-line exposure. Since 5-
naphthoquinonediazidesulfonyl ester compounds have an
absorption band extending to the g-line region, they are
suitable for g-line exposure. In the present invention, it
is preferable that 4-naphthoquinonediazidesulfonyl ester or
5-naphthoquinonediazidesulfonyl ester be selected according
to the wavelength of the exposure light. Also, a
naphthoquinonediazidesulfonyl ester having both 4-

naphthoquinonediazidesulfonyl group and 5-



H3C CH YH CH3 H3COH2C- ~~CH2OCH3 H- CC OH O HP-c CH3 H2 H3CG i -CH3 CH3
OH H3COH2C~-CH2OCH3 H3COH2C OH H3CG-CH CH2CH3 OH H3COH2C CH2OCH3 H3 CH3
H20CH3 OH H3COH2CH20CH3 H3COH2 CH20CH3 OH H3CQ\, CH3 H3COH2 CH2OCH3 H3COH2C
CH20CH3 OH HOOH H OCH 2 H3COH2CC 3 H HO OH H3COH2 '

naphthoquinonediazidesulfonyl group in its molecule may be
used, or a mixture of a 4-naphthoquinonediazidesulfonyl
ester and a 5-naphthogquinonediazidesulfonyl ester may also
be used.

A quinone diazide compound having a molecular weight of
over 1,500 may negatively affect the heat resistance,
mechanical characteristics, and adhesion properties of the
resulting f£ilm because the compound is not sufficiently
decomposed by the subsequent heat treatment. Accordingly., a
preferred molecular weight of the naphthoquinone diazide
compound is in the range of 300 to 1,500. More preferably,
it is in the range of 350 to 1,200.

The quincne diazide compound content is preferably in
the range of 1 to 50 parts by weight relative to 100 parts
by weight of the polymer, and more preferably in the range
of 3 to 40 parts by weight.

The quinone diazide compound may be synthesized from a

. specific phenol compound by the following process. For
example, 5-naphthoquinonediazidesulfonyl chloride is reacted
with the phenol compound in the presence of triethylamine.
The phenol compound may be synthesized by reacting a a-
(hydroxyphenyl)styrene derivative with a multivalent phenol

‘compound in the presence of an acid catalyst.

Another photo acid generator in constituent (b) for

appropriately stabilizing the acid component produced by the



H3COH2C CH2OCH3 ' CH2OCH3 H3COH2C CH20CH3 H3COH2Q\ , CH200H3 H3COH2 GH3
CH2OCH3 H3COH2C H CH2OCH3 HOPCOH H3COH2 t~ CH2OCH3 H3COH2C/ OHCH2OCH3 OCH
HCOHC2 332 HCHO0CH3 CH20CH3 CH3 CH3 CHs OH HO +~r CH CH20CH3 H3COH2
CH3 CH20CH3 H3COH2C CH CH20CH3 HO OH H3COH2C CH20CH3 H3COH2C OHCH20CH3 R4
in formula (2) represents an al kyl group having a carbon nunber in the
range of 1 to 20, and the carbon nunber s preferably in the range of 1 to
10, nore preferably 1 to _ 32 -

éxposure is preferably selected from among sulfonium salts,
phosphonium salts, dnd diazonium salts. These compounds
extremely increase the storage stability after exposure.
Since the resulting resin f£ilm prepared from the
photesensitive resin precursor composition of the present
invention is permanently used,‘the presence of phosphorus or
the like is not preferable in view of environmental
protection. Also, it.is necessary to allow for the film
color. Accordingly, sulfonium salts are preferably used.

Preferred sulfonium salts are expressed by formula (14} to

(l6):

BM

R42—-$+ YA (14)
RMS
H41 341

Z" +§—R42 R*—R*-8; 7~ (15)
R43 R43
341 R41

R*?-S+ 7-R®-7  +8-R% (16)
R R

In the formulas (14) to (16), R* to R*} may be the same
or different, and each represent an organic group having a
carbon number in the range of 1 to 20. R* and R*® each
represent a single bond or an organic group having a carbon
number in the range of 1 to 20. Z  represents an anion
portion selected from R**S0*, R*®CO0™, and SbF® . R*

represents an organic group having a carbon number in the



3, fromthe viewpoint of the conpatibility with the resin precursor

conposi tion. Exanples of the conpound bei ng H3COH2 CH3 CHs CH2OCH3 HH2 QE-
2 OH - 40 constituent (c) having the ureal organic group expressed by
formula (2) include, but not limted to, the followwng: H 0 O=< N CH20CH3
H3COH2C- NAN- CH2OCH3 H3COH2C- N N- CH20CH3  N- - CH2OCH3 H3CO OCH3

H3COH2C- NI, N-CH20CH3 H 0 0 O~N- CH2OCH2CH3 H3CH2COH20- N, xJ J- CH20CH2CH3
EHGQO}QGNN+GQG}QGﬁtﬁﬂﬂoaﬂaﬁtﬁﬂﬂdla}ﬂaﬁ

H3CH2 COH2C- NON- CH2OCH2CH3 These conpo AdS are thermal |y cross-1inkable. By
addi ng such a cross-Ilinkable compound, the photosensitive resin precursor

- conposition becones soluble easily in an al kaline devel oper by exposure

t hough i tahgehafdliytdi 280l vBeemphatiesalkahive salbsopeprésfefeb¥Exposure.
Consequently, the thickness of the filmdoes not reduced by devel opnent
and t he fevmhbpméhs)canchedeonphbt vdti himitadrtoti bhe Fallawdngion, the
filmshrinkage by curing is reduced. In particular, conpounds having the
group expressed by fornula (2) exhibits an extrenmely | ower exposure |ight
absorption than that of thermally cross-linkable aromatic conpounds.
Accordingly, the sensitization efficiency of the sensitizer is enhanced by
exposure, and thus, the conposition becones soluble in al kaline devel opers
and '



devel opment can be conpleted in a short tinme. Also, the conpounds are nore
heat -resi stant than aliphatic conmpounds because they are cyclic. The
content of the conpound having an al koxynethyl - 41 group is preferably in
the range of 0.5 to 50 parts by weight relative to 100 parts by wei ght of
the polyner, and nore preferably in the range of 3 to 40 parts by weight.
Preferably, the photosensitive resin precursor conposition further
contains at |east one conpound sel ect % fromthe group consisting

of , conpounds expressed by fornul as %) and (4) and vinyl sil ane conpounds
as constituent (d). These conpounds enhance the adhesion to the substrate.
R8 R10 11 (3) ii-OSi-R9 Rl12 C (R15e R16 R18 (R0 (R1 11 ~~1,N
Ar i-OSi Are R14 R17 R19 f Arl and Ar 2 inmJI as (3) d (4) each
represent an G% CHe
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aromatic ring having at |east six carbon atons or an aromatic heterocyclic
structure having at |east two carbon atons. Exanples of such groups

i nclude, but not limted to, phenyl, naphthal ene, biphenyl, triazine, and
pyridine. R5, R6, R 2, Rl4, R21, and R22 may be the sane or different, and
each represent hydrogen or an organic group having a carbon nunber in the
range of 1 to 4. Exenplary organic group having a carbon nunber in the
range of 1 to 4 include - 42 hydrocarhon groups, such as nethyl, ethyl,
and propyl; and carbonyl groups, such as acetyl. A carbon nunber of 5 or
nore undesirably increases filmshrinkage by curing. R7, R15, and R20 may
be the sanme or different, and each represent an organic group having a

car bon nunberExemphary asgbfafidimtsabts €8preasfE@ ndidimulad (D) nay be t he
sane or different, and each represent a hydrocarbon group having a carbon
numnber iﬁncﬂhéenabge optllimi6edahoal kbryfgldawihgvi ng a carbon nunber in
the range of 1 to 6, or a phenyl group. At |east one of the groups R8 to

R12 and R16 to has an a y group haV|ng ar bon nunbe t he range
of 1 to 6. Suc drocarbon oups i ncl ude, ot Ilnlted nethyl
ethyl, and pro y : s alko groups |nc but 1ted to,

met hoxy CatHox ¢S " xy rGP@mpxw . OK38@¢ bon

nunber of 7 or _AQ S rocarbon group o e alkox ro
undesi rably in hses film i nkage by curin enplary coﬁ:;]nds
expressed by ~'nulas (3) (4) include, bu t limted t

foll ow ng conpounds: - 43

FF Q Q F F
F SO5 +s—©—s—©—5+ F 505

HsC. , HaC
CH-CHy CH-CHj
HaC HsC,
CH S04 +s—©—s S+ CH S04

HaC HiC
CH-CH, CH-CHj,
HSC H3C

Exemplary sulfonium salts expressed by formula (16)

w

include, but not limited to, the following:



H2N QCH3 >i -0CH3 HEN CH3 OCH2CH3 H2N-( --4-0CH2CH3 CH3CONH QCH2CH3 CH3CONH

QCH2CH3 i - OCH2CH3 CH3CONH CH2CH3 Q CH3 OCH3 | H2N- // |-~ ,NH2 i-0-S | °
QCH3 ~CH3 CH3CONH QCH3 OCH3 -0-Si i CH3 QCH3 OCH3 OCH3 E--OCH3 CH3CONH CH3
- 36 -

D P §

S+ "OOCCF,CF,CO0" +s_© @-3+ “00C(CF,)CO0" ,..s_@

g
P rcns?

H3C—©—S+ “O0CCF,CF,C00" +s_©_c;”3

A particularly preferred sulfonium salt is a
triarylsulfonium salt expressed by formula (13):

(R*),

A

|
=
(RSQ) 9
i @—S+ 'S-0-R¥ (13)
—/ ] | B

A
r(R%)

R* may be the same or different, and each represent
hydrogen or an organic group having a carbon number in the
range of 1 to 20. R?® represents an organic group having a
carbon number in the range of 1 to 20. o, f, and y each
represent an integer in the range of 0 to 5.

Exemplary triarylsulfonium salts expressed by formula

(13) include, but not limited to, the following:



OCH2GH3 N H S 2 [i-OCH2CH3 QCH2CH3 OCH2CH3 HoW i - 0CH2CH3 CH2CH3 QCH3

1 -0CH3 k ()CH3 9CH3 OCH3 - cJ_-NH2 CH3 OCHE, OCHz H2N ~// \ i-0--SI Q QCH3
CH3 NHCOCH3 CH3CONH CH3CONH-i/, ~ N HCOCH3 QCH3 CH3 H2N CH3 OCH3 i ' NHOOOH3
i--OS

- 37 -

H30—©—S+ CBF17803. Hac—é—Q—S'l' CF3303- Q_S‘l' CFaSOa-

s;:, C4FeS0y CH, I I 9
aremee Hac—9-©—3+ CoF7S05  HaC S+ 0-§ CHa
o

Preferably, the contents of the photo acid generators

used as constituent (b) are each in the range of 0.01 to 50



1 CH3 QCH3 Anpbng these preferred are the foll ow ng conpounds: QCH3
Si-OCH3 OCH3 OCiH3 CH3CQNH, - Si-OCH3 OCH3 OCH3 Si-0CH3 H2N OCH3
CH3CONH i QCH2CH3 CH3CONH--/ - Si - QCH2CH3 OCH2CH3 QCH3 i - OCH3 QCH3 9CH3
OCH2CH3 Si - OCH2CH3 H2N OCH2CH3 (QCH3 Si-QCH3 CH3CONH QCH3 QCH2CH3
Si - OCH2CH3
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parts by weight relative to 100 parts by weight of the
polymer. The gquinone diazide compound content is preferably
in the range of 3 to 40 parts by weight, and the content of
the compound selected from among sulfonium salts,
phosphonium salts, and diazonium salts is preferably in the
range of 0.05 to 10 parts by weight.

The photosensitive resin precursor composition of the
present invention contains a compound having an alkoxymethyl
group as constituent (c). If the compound does not have an
alkyl group, that is, if it has a methylol group instead of
the alkoxymethyl group, the storage stability after exposure
is disadvantageously degraded. Preferably, the compound
having an alkoxymethyl group comprises a compound having a
phenolic hydroxy group and/or a compound having a ureal

organic group expressed by formula (2):

\n/ N=CHy" or'
%

Examples of the compound having a phenolic hydroxy

R40—c|-12-N

group include, but not limited to, the following compounds:



QCH2CH3 CH2CH3 Si - OCH2CH3 OCH2CH3 - 44 The vinyl silane conpound may be
vi nyl tri met hoxysilane, vinyltriethoxysilane, vinyltrichlorosilane, or
vinyltris(p- nmethoxyethoxy)silane. Alternatively, a silane conpound having
an unsaturated carbon-carbon bond nay be used, such as

3- et hacryl oxypropyl tri net hoxysi | ane, 3- acryl oxypropyl trinethoxysil ane, p-
styryltrinmethoxysilane, 3- nethacryl oxypropyl net hyl di net hoxysil ane, or 3-
nethacryloxypropylnethyldiethoxysilang. Preferably, vinyltrimethoxysilane
or vinyltriethoxysilane is used. Thé 3nﬁounds expressed by fornulas (3)
and (4) and the vinylsilane conpounds may be used singly or in

conbi nati on, ei ther case can provi de Su erlor adheS|on O various
types of.gu@g 3 Th%oﬁ% 4R;§%é?d2§y g@1%£§, oi.Bdn,2nd the
vi nyl silane co or ¢ tltueni’ (' ch a de.qi) o@mount in
the range of O. o 30 paPtS°Hy wei ght “Pel%tive to 100 pakt by wei ght of

the polyner, preferably in the range of 0.005 to 20 parts by weight, and
nore preferably |n the rang@Hof 0.01 to 1muparts by weightoHA content of

| ess t han's 2Q§7H0d-lg|(cl'.'ﬂ>| cHgfchect  B4COoBsFaNEiAGHst he
adhesi on, and content of e than such anount may Hpegadd; vel y af f ect
the heat resistance of the nposi tion. eferably, constitiwent (d) is

added after the

H HaC, . GHa CH CHs
HzCOH,G CHEOCHE, HSCOHzc‘@rCHEOCHa HaCOH,C CH0CH; gﬁ}—@{}

cH HsCOHy CH3 CHs “CcH,OCH
CHs 3 CHyGHg H3C_?_CH3 2 3
Hp
HaG—C-CH
CHg
OH OH " OHHz2 OH2 OH H
H3COHZG~¢—CHQOCH3 HzCOH,G CHoOCHg HSCOHZ(}&C c CH,OCH3 H3COHoG CHo0OCHz
H
F HgC—CH CHg CHy CHg CH20CH3
CH5CH3
OH HsC, C/CHS H3COH; CH,OCHz  HaCOH,C CH,0CH;
Haconzcc;%(cnaocHa HazCOH,C CH,OCH3 HO: OH Ho@—QOH
Hg CHz HO OH H3COH» C
HoOCHz HaCOHoC CH,OCH
H0CHg HsCOH,C  GHoOCH; ervs e 2o

OH

HzCOH,C CHZ0CH; HzCOHy Ha CH;OCH;
HaCOHZgI;fCHEOCHS Hsj\}c—C%o:a HO ;QOH
H300H2 CHzOCHa HgCOHz Hz HSCOHZ CH3

OH CHZOCH3 CHoOCHg

HaCOH,C CH,OCH3 HaCOHoC,  GHy CHaOCH,
qﬁ }c OH HO% batal }OH
HzCOH; c):}\ CH,OCH; HaCOH,C CH,OCH3
HaCOHaC” & CHZ0CH; HaCOH,C™ GCH0CHs

R? in formula (2) represents an alkyl group having a
carbon number in the range of 1 to 20, and the carbon number
is preferably in the range of 1 to 10, more preferably 1 to
3, from the viewpoint of the compatibility with the resin

precursor composition. Examples of the compound being



- 45 - conpletion of the polynerization of the polymer. If a conpound
acting as constituent (d) is added during polynerization, it may be
captured in the principal chain of the polynmer by a covalent bond to
reduce the adhesion effect. Also, the unreacted part of the conmpound may
be renoved to reduce the adhesion effect if the polyner is reprecipitated,
or condensation of the al koxy group may undesirably . cause gelation.
Preferably, the conpound is added while or after the reprecipitated
polynmer is redissolved in a solvent.” 9 Grder to enhance the

phot osensitivity of the .photosensitive resin precursor conposition, a
conpound having a phenolic hydroxy group may further be added, if
necessar yonkxafpkas 0t)t havengpehadulauingrgaphengkrbuphgrporgsedrbup

i nclude: Bis-Z, BisOCZ, BisOPP-Z, BisP-CP, Bis26X-Z, BisOIBP-Z,

Bl sOCHP- Zorhind@CR2GPinBilaRe\WpuBi sBtEZimBte86XoCPEthe BEgP1PHingr sP- | PZ,

Bi sCR-1 PZ, BisOCP-1PZ, BisOPP-CP, Bis26X--1PZ, BigOIBP-CP, TekP-4HBPA

(tetrakis P> ,  TrisP-HAP, ¥risP-PA J ,,'@g$$ﬁ Bi sOFP- Z,
Bi SRS- 2B=Bi s 8X, Bi smscglﬁgc—agwﬁe ,qﬁoﬁ'g%ﬁ% B s25X- OCHP,

Bi $26X- OCHP NBHeQ%HaP- OC, Bi s236TOCIHB, et hICORT M FH Kk  Bi sRS- 26X, and
Bi sRS- OCHP ffrade nanmes, each produced by Honshu Ghenical Industry Co.
Ltd.); and BIR-OC, BIP-PC, BIRPC, BIR PTBP, Bl R-PCHP,oBIP-BI OC-F, 4PC,

Bl R- Bl PC-F, Ml -BI P-A (trade@ , iy e
T T el el oy e g

hydr oxy gr OLHIT,CHEOCHZCHS HaCHoCO OCH,CH3 g

These compounds are thermally croés—linkable. By
adding such a cross-linkable compound, the photosensitive
resin precursor composition becomes soluble easily in an
alkaline developer by expdsure though it is hardly dissolved
in the alkaline developer before exposure. Consequently,
the thickness of the £ilm does not reduced by development
and the development can be completed in a short time. In
addition, the film shrinkage by curing is reduced.

In particular, compounds having the group expressed by
formula (2) exhibits an extremely lower exposﬁre light
absorption than that of thermally cross-linkable aromatic
compounds. Accordingly, the sensitization efficiency of the
sensitizer is enhanced by exposure, and thus, the
composition becomes soluble in alkaline developers and
development can be completed in a short time. Also, the
compounds are more heat-resistant than aliphatic compounds
because they are cyclic.

The content of the compound having an alkoxymethyl



preferred conmpounds include Bis-Z, BisP-EZ TekP-4HBPA, TrisP-HAP,

Tri sP-PA, Bi sOCHP-Z, BisP-MZ, BisP-PZ, BisP-1PZ, BisOCP-1PZ, BisP-CP,

Bi sRS- 2P, Bi sRS-3P, Bi sP-OCHP, nethylenetris-FR CR, BlsRS-26X, BIP-PC,
BIR-PC, BIR-PTBP, and BIR-BI PC-F. Anong these nore preferred are, for
exanple, Bis-Z, TekP-4HBPA, TrisP-HAP, TrisP-PA, BisRS-2P, Bi sRS- 3P,

Bl R-PC, BIR-PTBP, and BI R BI PC-F. By adding a conpound having a phenolic
hydroxy group, the resulting resin caonposition beconmes soluble easily in
an al kal i ne devel oper by exposure Thédgh it is hardly dissolved in the

al kal i ne devel oper before exposure. Consequently, the thickness of the
fil mdoes not reduced by devel opnent and the devel opnent can be conpl eted
in a shogtohpnes F erepabept inf theerengpoundo haviagsa pietol b hydr oxy
group is preferably in the range of 1 to 50 parts by weight relative to
100 partgehyhverghatofet Be pobypartsabyd weieht poef ehabpylymetheam@nge of 3
to 40 parts by weight. In addition, in order to enhance the wettability
bet ween mbeespbsfeatblgnint herephahgseofi 8i ve #4@sparpscbwrseightonposition
may be added a surfactant, an ester. such as ethyl lactate or propyl ene

gl ycol nononektgfermtinky, athke apleotosansd Tihe| resich pieeeurediol , a ket one such
as cycl ohexanone or nethyl isobutyl ketone, or an ether such as - 47

t et r ahydcompeantdendfuxsher Cﬂnhé¢B§satyleﬂ§§00n©rg@mP@unéaﬁ@lePEQd such as
of silicon dioxide or titaniumdioxide, or polyimde powler my be added.
Fur t her nérem theoggenpt §°éﬁh§ﬁé§9t ﬁﬁ ﬁ@ﬁE@PBﬁStGx?ﬁéss§ﬁb§¥rﬁ?€mu§ﬁ%h as a

silicon wafer, the substrate nax
} and (4) and vinylsi ane compounds as constltuent (d).

These compounds enhance the adhesion to the substrate.

8 10
RS\ (A7) /R° \ B
N Arl—tsi-o+si-Rr"" ()
ﬁg |£l12
a c -
R13 R‘IB R18
s.—;mr2 N @)

Ar! and Ar? in formulas (3) and (4) each represent an
aromatic ring having at least six carbon atoms or an
aromatic heterocyclic structure having at least two carbon
atoms. Examples of such groups include, but not limited to,
phenyl, naphthalene, biphenyl, triazine, and pyridine.

R, R®, R'?, R', R?, and R??’ may be the same or different,
and each represent hydrogen or an organic group having a
carbon number in the range of 1 to 4. Exemplary organic

group having a carbon number in the range of 1 to 4 include



pretreated with the above-descri bed conpound for enhancing adhesion
properties. In this instance, the substrate is surface-treated by spin
coating, inmrersion, spray coating, or steamng, with a solution of 0.5 to
20 percent by weight of the adhesi on-enhancing conpound in a solvent, such
as isopropyl alcohol, ethanol, nethanol, water, tetrahydrofuran,

propyl ene glycol nononethyl ether acetate, propylene glycol nononethyl
ether, ethyl lactate, or diethyl adipate. Then, in sone cases, the
substrate is heated to a tenperaturé 50 to 300"C to pronote the reaction
of the adhesi on- enhanci ng conpound with the substrate. The photosensitive
resin precursor conposition of the present invention may further contain a .
col or ant hggroeanbbnt gebupéEe) shichcakomethglr, esthyilngahdapropgistand resin
coating. Such colorants include dyes (el), organic pignents (e2),

i nor gani capbgngit groedy, andhheat asehygilti vA campoundsmbée4pfwhose color is
devel oped by heating. The dye (el) is preferably soluble in the7org§€ic

sol vent whirehuddesdirabd yt hacpelagmsr féddmc sigtiinkaga ya)curimd - cdhpalibl e
with resin. Preferred dyes include oil colors, - 4 8 disperse dyes,

reacti veaoyleB’" amaw iy dthe smanaliordiffiprent . Tnd each iepsesemd @e may be
formed of an anthraqui none dye, an azo dye, a phthal ocyani ne d¥e, a '
net hi ne @yeande aﬁou@xa@vwgdyecamegenwé@rnw &bRt &PRYS REt &l oMl ex.
Preferabl y, a gthalo%%@ninejgye or_a netal conplex, containiég%de is used
fron1theRviEng|nﬁnéf edi® rfesi BRuNee tRAGSANGHeT r ALFERLERE: npl es of

such dyes include Sum | an_ and Lanyl groduggd,b Sunit%nn Chem cal.
Industryeéﬁh represent a hydrocarbon oup having a carbon number in

the range of 1 to 6, an alkoxy group having a carbon number
in the range of 1 to 6, or a phenyl group. At least one of
the groups R® to R' and R'® to R has an alkoxy group having
a carbon number in the range of 1 to 6. Such hydrocarbon
groups include, but not limited to, methyl, ethyl, and
propyl. Exemplary alkoxy groups include, but nof limited to,
methoxy, ethoxy, n-bropoxy, isopropoxy, n-butoxy, and
isobutoxy. A carbon number of 7 or more of the hydrocarbon
group or the alkoxy group undesirably increases film
shrinkage by curing. Exemplary compounds expressed by
formulas (3) and (4) include, but not limited'to, the

following compounds:



Ltd.); Orasol Dyes, Oracet Dyes, Filam d Dyes, and |rgasperse Dyes
(produced by Ci ba Specialty Chemcals Co., Ltd.); Zapon Dyes, Neozapon
Dyes, Neptune Dyes, and Acidol Dyes (produced by BASF); Kayaset Dyes and
Kayakal an Dyes (produced by N ppon Kayaku Co., Ltd.); Valifast col ors Dyes
(produced by Orient Chemical Co., Ltd.); Savinyl Dyes, Sandoplast Dyes,

Pol ysynt hren Dyes, and Lanasyn Dyes(Produced by d ariant Japan Co., Ltd.);
and Ai zen Spilon Dyes (produced by Hggogaya Chem cal Co., Ltd.). These
dyes may be used singly or in conmbi'ndt’i on. The organic pignent-(e2)
preferably exhibits good coloration and high heat resistance. In
particular, it is preferable that the organic pignment conprise carbon

bl ack and/or a conbln?@hon of at_ | eagdy,t wo organic pﬁ@ﬁéﬁ%s Exenpl ary
carbon bl acks gl .iwl-gag_{e @ h aspNC SBCHACHE, RCF, SAF,

| SAF, HAF, XCF, “FUF, |Ghy, and’s bl ac @ dohas FT and M-
channel blacks and#< 49 acetyl ene b ks These™¢ar bon bl acks may be used
singly or in conbi nati on. Preferably, the organic pignents are

heat - r esi st ant . n@H.aHy pi gnents are RFYted bel ow by_col ®Hsi ndex (1C)
nunber. Yel l;gwn ‘@-- SHScH,0F udHcaner_exafipPets Pogent wcHl2, 13, 14,
17, 20, 24, 31, %58, &3 86 93, 94, [L0g, ocag0, 117, 12} 133GH 138, 139,

147, 148, 150, 153 151 155 166, ;8 173, 180, and 185 C}ange pi gment s
|ncI ude, for exanple, Pignent Oranges 13, 31, 36, 38, 4 42, 43, 51, 55,

59, 61, 64, 65, and §9"%CFed pi gnent IOBH%?Hfor e BYYen s 9,
R e i—@w
CH,

97, 122, CGARBONHLARN, ] 6
@ OCH,CH; CHoCHs CHs
HaN |—o—s—© ,_O_JS_< >_N
Ocks CH3 6GH3 CH,
OCH; OCH, CH; OCH;
CHyCONH —o—s NHCOCH;  GH,CONH —0—s| NHCOCH;
dors dcH, ocH, boH; (j

OCHs OCH3

CH,CON Sl—O-—SJ)—@—NHCOCHB
CHg

Among these preferred are the following compounds:

OCHs, OCH; OCHzCH, OCH,CH
H,N Sl OCH; sz@—3. OCH;  HaN Si~OCH,CH; H2N—©—Sli—OCHQCH3
OCH3 OCH, ©/OCH20H3 OCH,CHg
OCH,CH
?CHs CIJCH3 | ke
CH3CONH Si~OCH, CHsGONHOSi—OCHa CH,CONH 8i~OCH,CH,
Uocm OCH; O/OCHZCHS
OCH,CHj

|
CHgCONH@?i—OCHQCHS

OCH,CH;




180, 190, 192, 209, 215, 216, 224, 242, and 254. Violet pignents include,
for exanple, Pignent Violets 19, 23, 29, 32, 33, 36, 37, and 38. Bl ue

pi gnents include, for exanple, Pignment Blues 15 (15:3, 15:4, 15:6), 21,
22, 60, and 64. Geen pigments include, for exanple, Pignment Geens 7, 10,
36, and 47. The inorganic pignment (e3) is preferably an insulative nmet al
conpound. A less insulative pignent negatively affects the function as an
insulating |layer. For exanple, in a h m nescent el ement of an organic

el ectrol um nescent devi ce, such a plgnent coul d cause a short circuit to
result in a serious problem Such insulative netal conpounds i nclude
manganese oxi de, titaniumoxide, titaniumoxide nitride, chrom um oxide,
vanadi um oxi de, iron oxide, cobalt - 50 oxide, and ni obi um oxi de. Anmobng

t hese conpounds preferred are manganese oxi de and titani um oxide nitride.
The nmanganesBhexv iy lsi hore rednpound el dee imhidrime thoxgsidamy ,
Specifically, the manganese oxi de may be Y-Wnh02, P-M 102, a- vh02, M203,
Mh304. Awbnphbuserhorysidgnal svipelisighloppaibang) yort wenpriads(Pparticle
size of the manganese oxide is 100 nmor |ess, and nore preferably 60 nm
or | ess. MEKBOXBRLRAKY ) palanet e Alkereakinelypt ai AdleD§ EABPEHREhneti c nean
using an_el ectron m croscope. Preferred titani umoxide nitrides e
generalIFaVéQEr€§sEHSB?u?PEEQpC?EanacérE?nOP°B§ qay pe usedg) Suchye
primary particle sized of the titani oxide nitride is preferably 100 nm
or Iess,gﬁna‘WﬁFBaBFEFQFXBF9P§%tﬁﬁWSEH%§¥§}Eaﬁg't & manganese oxi de.

acryloxypropyltrimethoxysilane, p-styryltrimethoxysilane, 3-
methacryloxypropylmethyldimethoxysilane, or 3-
methacryloxypropylmethyldiethoxysilane. Preferably,
vinyltrimethoxysilane or vinyltriethoxysilane is used.

The compounds expressed by formulas (3) and (4) and the
vinylsilane compounds may be.used singly or in combination,
and either case can provide superior adhesion to various
types of substrate.

The compounds expressed by formulas (3) and (4) and the
vinylsilane compound, or constituent (d), are each added in
an amount in the range of 0.001 to 30 parts by weight
relative to 100 parts by weight of the polymer, preferably
in the range of 0.005 to 20 parts by weight, and more
preferably in the range of 0.01 to 15 parts by weight. A
content of less than such an amount may not produce the
effect of enhancing the adhesion, and a content of more than
such an amount may negatively affect the heat resistance of
the composition.

Preferably, constituent (d) is added after the



The heat-sensitive conpound (e4) may be a generally- used therno sensitive
dye or pressure sensitive dye. Oxher conpounds may al so be used. The
heat - sensiti ve conpound nay be those which color by changing the chem ca
structures or state of electric charge by the action of acidic groups
exiting in the systemduring heating, or those which color by thernal

oxi dation reaction or the like with the oxygen in the air. The skel eton
structure of the heat-sensitive coqpaﬁnq is formed of, for exanple, a
triaryl methane skeleton, a diaryl net'hane skel eton, a fluoranthene

skel eton, a bislactone skeleton, a phthalide skeleton, a xanthene - 51
skel eton, a rhodam ne | actam skel eton, a fluorene skeleton, a

phenot hi apinpieskehebbnthe phipnzaizatiekebEt bhe polymespi r dpyaan skel et on.
Specifically, such heat-sensitive conpounds include 4,4, 6 4"

tri s(di mephpbuniinertinghesykosshihuentt §d)4is added during
tris(diethylamno)-2,2',2"-trinmethyltriphenyl net hane,

2,4' | 4" - peliperdeaticnsph&nohy heqcapturedhini §BAaepPFiBphEAd| chain of

4,4' -[ (4- hydr oxyphenyl ) met hyl ene] bi s(benzeneam ne), 4,41-

[ (4- am n&pReRPLYRETH we@epmwgyggpﬂqu@;¢Qﬂﬂ§guce the adhesion effect.
aninopheail)nethylene]bis[3,5-dineth | phenol ], 4,4 -[(2-

hydr oxypRe&@l- . Fhet BRFeacEBAspars, et ¥FﬁeFHWPBHBﬁoWF,Y ¢ removed to

[ bi s(4- hydroxyphenyl ).net hyl ] -2- met hoxyphenol , 4,4'--[(2- .

hydr oxyp%@ﬂ?F?nﬁPﬁy PEREPAPE] ?-fF'rEFﬁnghEHSl polymgr_ ﬁeﬁei’rempltated-

nyr oy b ukens] BesLacres bilensnell: ndil Bhaldizanty cavee
e PR VLSRG RS SRS b acf uhide or arver
the reprecipitated polymer is redissolved in a solvent.
In order to enhance the photosensitivity of the
photosensitive resin precursor composition, a compound
having a phenolic hydroxy group may further be added, if
necessary.
‘Examples of the compound having a phenolic hydroxy
group include: Bis-Z, BisOC-1Z, BisOPP-Z, BisP-CP, Bis26X-7,
BisOTBP-Z, BisOCHP-Z, BisOCR-CP, BisP-MZ, BisP-EZ, Bis26X-CP,
BisP-PZ, BisP-IPZ, BisCR-IPZ, BisOCP-IPZ, BisOIPP-CP,
Bis26X-IPZ, BisOTBP-CP, TekP-4HBPA (tetrakis P-DO-BPA),
TrisP-HAP, TrisP-PA, TrisP-SA, TrisOCR-PA, BisOFP-Z, BisRS-
2P, BisPG-26X, BisRS-3P, BisOC-OCHP, BisPC-OCHP, Bis25X-OCHP,
Bis26X-0CHP, BisOCHP-0OC, Bis236T-OCHP, methylenetris-FR-CR,
BisRS-26X, and BisRS-OCHP (trade names, each produced by
Honshu Chemical Industry Co., Ltd.); and BIR-0C, BIP-PC,
BIR-PC, BIR-PTBP, BIR-PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F, and

TEP-BIP-A (trade names, each produced by Asahi Organic



hydr oxyphenyl ) met hyl ene] bi s[ 3, 5-di net hyl phenol ], 4,4'-[(4-

hydr oxy- 3- met hoxyphenyl ) net hyl ene] bi s 2, 6- di et hyl phenol ],

2,2 -[(2-hydroxyphenyl ) met hyl ene] bi s[ 2, 3, 5-tri net hyl phenol ],

4,4' -[ (4-hydroxyphenyl ) nmet hyl ene] bi s[ 2, 3, 6-tri nmet hyl phenol |,

4, 4" -1 (2-hydroxyphenyl ) et hyl ene] bi s[ 2-cycl ohexyl -5- met hyi phenol |,

4, 4" -[ (3-hydroxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5- net hyl phenol ],

-[ (4- hydroxyphenyl) et hyl ene] bi s[ 2- cycl ohexyl - 5- net hyl phenol ], - 52
-[(3-nethoxy-4-hydroxypheny|)nefhﬁﬁeﬁe]bis[2-cyc|ohexy|-

- et hyl phenol ], 4, 41-1(3, 4-di hydr oxyphenyl ) net hyl enel bi s[ 2- net hyl phenol I,
, 4" -[(3, 4-di hydroxyphenyl ) net hyl ene] bi s[ 2, 6- di net hyl phenol |, 4,4'-[(3,4
di hydr oxypbenyh) gethglhieneybtsl 2, 8t8-9ti met hyl phenol |, 4-

f bi s(3-cycl ohexyl - 4- hydr oxy- 6- met hyl phenyl ) net hyl | -1, 2- benzenediol, 4, 4
1, 411, 4111 in(thefe-canpeumeds Vhaviong)a tshemdd Sc dingdwdxy group,

4,4 4" 4" -(1, 2-ethanedi yl i dene) t et raki s[ 2- net hyl phenol |,

4,4' | 41" phefelired- ebhppediyl idehefieeBiakEs[ Bi8P-BEneThlzPpABRBAL ,
4,41,411,4"1-(1, 4- phenyl enedi net hyl i dene)tetraki sphenol, 4,4 ,4" 4" -(1, 4-
phenyl en&diset+HAPI, dFmésPePRak Bi62CBPdEneBhgPpM8noB)Y sP4P4]1- BisP-1P2Z,

[ (2- hydr oxyphenyl ) net hyl enel bi s[ 3- net hyl phenol ], 2,21-[(3-

hydr oxy pBésPCPméPBy| BAePbCE[ 3B3sBEnBPhyBpRBROBP, BisP-DCHP,
hydroxy-3-nethoxyphqny|gnethylQnelbis 2,5-dinethglﬁhenol

4, 41- [ ( 2mefhydepesrist B X?Bheﬁyﬁﬁﬁeﬁﬁ%heﬁ@?b?§ﬁ2,@ -BE. nBLRyPERBmOI |,
2,2'-1(2-hydroxy-3- nethoxyphenyl ) net hyl enel bi s[ 3, 5-di et hyl phenol

2. 2 [ ( 3208 GHERPIRCTEho SMeh RS AT G ETEESs FTRn AT HFOTRLe -

44 L2y oy DR TR, M-S RBRABL 22T sb¥aS" BYSRADB! isrs-3p,

BIR-PC, BIR-PTBP, and BIR-BIPC-F. By adding a compound

~OT~ D

having a phenolic hydroxy group, the resulting resin
composition becomes soluble easily in an alkaline developer
by exposure though it is hardly dissolved in thé alkaline
developer before exposure. Consequently, the thickness of
the film does not reduced by development and the development
can be completed in a short time.

The content of the compound having a phenolic hydroxy
group is preferably in the range of 1 to 50 parts by weight
relative to 100 parts by weight of the polymer, and more
preferably in the range of 3 to 40 parts by weight.

In addition, in order to enhance the wettability
between the substrate and the photosensitive resin precursor
compoéition may be added a surfactant, an ester such as
ethyl lactate or propyiene glycol monomethyl ether acetate,
an alcohol such as ethanol, a ketone such as cyclohexanone

or methyl isobutyl ketone, or an ether such as



4,4' -[ (3-hydroxyphenyl ) met hyl enel bi s[ 2- et hyl et hyl phenol ],

4, 41-[ (4- hydr oxyphenyl ) net hyl enel bi s[ 2- net hyl et hy ‘| phenol |,

2,2 -[ (3-hydroxyphenyl ) nmet hyl ene] bi s[ 3,5, 6-tri net hyl phenol ],

2, 2' - E(4- hydr oxyphenyl ) net hyl ene] bi s[ 3, 5, 6-tri net hyl phenol I,

2,2 -[(4-hydroxy- 3-et hoxyphenyl ) net hyl ene] bis[3,5 - 53 dinethyl phenol |,
4,4" -[(2-hydroxy-3- nethoxyphenyl) net hyl ene] bi s[ 2- (et hyl et hyl ) phenol |,
4,4 - [ (3-hydroxy-4-nmet hoxyphenyl ) net hyl enel bi s[ 2- (net hyl et hyl ) phenol ],
4, 41-[ (4- hydroxy-3- net hoxyphenyl ) net hyl ene] bi s[ 2- (net hyl et hyl ) phenol |,
2,2' - [(2-hydroxy-3-nmet hoxyphenyl ) net hyl ene] bi s[ 3,5, 6- trinethyl phenol |,
2,2"-[(3-hydroxy-4- nethoxyphenyl) net hyl enel bi s[ 3,5, 6-trinethyl phenol |,
2,21- [ (tehydhgiyoBumanhoxygherghepeifiyhenefbasy3, SAbsot r pregahyfphenol |,
4,4' -[ (4-hydroxy-3- ethoxyphenyl ) net hyl ene] bi s[ 2- (net hyl et hyl ) phenol ],
2, 21- [ (4pakbydcdry- 3sechoagphéngli}lieohyldnuigespy, sibanimedhorpaencl |,
4, 4" -[ (4-hydroxy- 3- et hoxyphenyl ) net hyl enel bi s[ 2, 3, 6- tri nethyl phenol |,
4, 4' - [ (4omygerdyymddenppwdeypmarybraddgiene] bi s[2- (1, | -di net hyl et hyl ) - 5-
met hyl phenol |, 4, 41] (2- hydr oxyphenyl ) met hyl enel bi s[ 2- cyclohexglphenoll,
4, 41- [ ( 3- hydr Bxypherereet Hy | @F@eHi &P 22nkIRcRHERG | FHReHien to the

4' -[ (4- hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol |,

j' - [ (25HbEEERFE3- SHERNBRY BhEAYLTRBt W E&Re] HRE[ ?‘-lg%FBF@x?P}thﬁol l,

4

1-[ (3- hydroxy-4-net hoxyphenyl ) net hyl ene] bi s[ 2- |.oh henol |,
4 [ (4PRFEFERFES. yﬂﬁaxybﬁgﬁyp}‘ﬁéfifwf%ﬁﬁfﬁ? Seabpyni’ FORSHhBAE Ry
”Ethy'%hﬁ%%%b%f%%%@%&@?%@?"1n4tﬁié[§ﬁé@¥%E8§y%ﬁé substrate is

surface-treated by spin coating, immersion, spray coating,

4,
41
41
4!
di

or steaming, with a solution of 0.5 to 20 percent by weight
of the adhesion-enhancing compound in a solvent, such as |
isopropyl alcohol, ethanol, methanol, water, tetrahydrofuran,
propylene glycol monomethyl ether acetate, propylene glycol
monomethyl ether, ethyl lactate, or diethyl adipate. Then,
in some cases, the substrate is heated to a temperature of

50 to 300°C to promote the reaction of the adhesion-
enhancing compound with the substrate.

The photosensitive resin precursor composition of the
present invention may further contain a colorant as
constituent (e) to color the resulting heat-resistant resin
coating. Such colorants include dyes (el), organic pigments
(e2), inorganic pigments (e3), and heat-sensitive compounds
{e4)'whose color is developed by heating.

The dye {(el) is preferably soluble in the organic
solvent which dissolves the polymer or constituent {(a), and

compatible with resin. Preferred dyes include oil colors,



et hoxyphenyl ) net hyl enel bi s[ 2- cycl ohexyl - 5- et hyl phenol |,

4,41, 4"-met hyl i denetri s[ 2-cycl ohexyl - 5- net hyl phenol |, 2,21 - 54

[ (3, 4-di hydr oxyphenyl ) net hyl ene] bi s[ 3, 5-di net hyl phenol ],

4,4' -1 (3, 4-di hydr oxyphenyl ) net hyl ene] bi s[ 2- (net hyl et hyl ) phenol |,

2,2 -[(3, 4- di hydroxyphenyl)net hyl ene] bi s[ 3,5, 6-trinethyi phenol], 4,4'-
[ (3, 4-di hydr oxyphenyl ) net hyl ene] bi s[ 2- - cycl ohexyl phenol ],
3,3'-[(2-hydroxypheny|)nethylene]bis[i—nethylbenzene-1,2- diol],

4, 4" -[4-[[bi s(4-hydroxy-2, 5- dinetﬁylEhényl)nethyl]phenyl]nethylene]bis[l,
3-benzenediol ], 4,4'-nethyl enebis[2-[di(4-hydroxy- 3-

nmet hyl phenyl )] et hyl ] phenol , 4, 4' -net hyl enebi s[ 2-[di (4- hydroxy- 2,

5-di et hglipperyk) igeshykrkpbenot, dged, - aokihiiyescbanfl2djide¢H- dydsoxy- 3, 5-
di met hyl phenyl )] net hyl ] phenol , 4, 4' - net hyl enebi s[ 2-[di ( 3-

cycl ohexffhedskhpldebrn- 6£nthbyliphengy) peefbyhédhefioan anyhragginone

5-di net hyl - 4- hydr oxyphenyl net hyl ene) - bi s(2, 6- di net hyl phenol ),

3, 3- bi s( pyei. menhpkanigephanphfhglodivaningl dvenophmhkhige, dye, or an

3, 6- bi s(di net hyl am no) fl uorane-y- ('4'-nitro)-am nol actam

2- (2- chl oreaAnEi AypE-6- Theeehgyani ey goriaén 2-petahl 6PBAAPK: no) - 6-

di butyl am nof | uorane, 2-N, N-di benzyl am no-6- diethyl am nofl uorane,

6- di et hyPEgERr&abdNzopapithadpganine dye or a metal complex
2,2'-bis(2-chLonophenyI)-4,4',5,5'-tetra8hen |-1,2" - bi(imdazole),

1, 3- di meCRptadnidng: AyrarsnierdofEAw, the Viewpoint of heat resistahce
ani | i no-3-nethyl -6

10-benzo?P6h&ﬁ8pﬁié%%ﬁ%?gégglg?%%gﬁbigg’9§§§ﬁcgiaggg”g%gXngiggkilan
and Lanyl (produced by Sumitomo Chemical Industry Co.,
Ltd.); Orascl Dyes, Oracet Dyes, Filamid Dyes, and
Irgasperse Dyés (produced by Ciba Specialty Chemicals Co.,
Ltd.)}; Zapon Dyes, Neozapon Dyes, Neptune Dyes, and Acidol
Dyes (produced by BASF); Kayaset Dyes and Kayakalan Dyes
{produced by Nippon Kayaku Co., Ltd.); Valifast colors Dyes
(produced'by Orient Chemical Co., Ltd.):; Savinyl Dyes,
Sandoplast Dyes, Polysynthren Dyes, and Lanasyn
Dyes{Produced by Clariant Japan Co., Ltd.); and Aizen Spilon
Dyes (produced by Hodogaya Chemical Co., Ltd.). These dyes
may be used singly or in combination.

The organic pigment- (e2) preferably exhibits good
‘coloration and high heat resistance. In particular, it is
preferable that the organic pigment comprise carbon black
and/or a combination of at least two organic pigments.
Exemplary carbon blacks include: furnace blacks, such as HCF,
MCF, LFF, RCF, SAF, ISAF, HAF, XCF, FEF, GPF, and SRF;

thermal blacks, such as FT and MT; channel blacks; and



6- chl oro-7- (( 3- et hoxyet hyl am no) f| uorane, 3-di et hyl am no- 6-

nmet hyl - 7-ani | i nof | uorane, 3-triethyl am no-6-nethyl-7- anilinofluorane, and
3-cycl ohexyl am no- 6-net hyl -7- ani li nofl uorane. Anong these, conpounds
having a triaryl met hane skeleton and contai ning a hydroxy group are
particularly preferable because of high coloring tenperature and hi gh heat
resi stance. - Those conpounds may be used singly or in conbination. The
conpound having a triaryl nethane skel eton and containing a hydroxy group
may be ester bonded with a naphthOGU|ﬁoﬁediazidesulfonic acid to be used
as the quinone diazide conpound. The content of the colorant or
constituent (e) is preferably in the range of 1 to 300 parts by wei ght

rel ati veacteyl@fe ppLaSkdy Weh@ghé ocirbdne PphhokErmay benssed usinglw)or and
nore preferably in the range of 10 to 200 parts by , weight. A col orant
content 6fh combihadboR00 parts by weight leads to a lowresin content to
reduce the adhesion strength between the resulting photosensitive resin
coating and tBmwefeardisly atehe Qurganiwamgnelts sang Hesistregistisadd t he
above-describe <colorants (el) to (e4), and may be, for exanple, (i) a dye
or an or Baeinplprygnphgments) agenikstied beleav bragelenoiegex (BE) organic
pignments, (iii) a mxture of at |east one dye and at |east one organic

pi gnent , nambpra n¥sllew pigmentsainchude. £er ezampiensPigwertonpound and

at | east one dye, or (v) a mxture of at |east one inorganic pi%nent and
at | east Y6hdowEeadR.sddsi LtveldonBBund4. 31, 55. 83, 86, 93, 94, 109,

110, 117, 125, 137, 138, 139, 147, 148, 150, 153, 154, 155,
166, 168, 173, 180, and 185. Orange pigments include, for
‘example, Pigment Oranges 13, 31, 36, 38, 40, 42, 43, 51, 55,
59, 61, 64, 65, and 71. Red pigments include, for example,
Pigment Reds 9, 97, 122, 123, 144, 149, 166, 168, 176, 177,
180, 190, 192, 209, 215, 216, 224, 242, and 254. Violet
pigments include, for example, Pigment Violets 19, 23, 29,
32, 33, 36, 37, and 38. Blue pigments include, for example,
Pigment Blues 15 (15:3, 15:4, 15:6), 21, 22, 60, and 64.
Green pigments include, for example, Pigment Greens 7, 10,
36, and 47.

The inorganic pigment (é3) is preferably an insulative
metal compound. A less insulative pigment negatively
affects the function as an insulating layer. For example,
in a luminescent element of an organic electroluminescent
device, such a pigment could cause a short circuit to result
in a serious problem. Such insulative metal compounds
include manganese oxide, titanium oxide, titanium oxide

nitride, chromium oxide, vanadium oxide, iron oxide, cobalt



Sol vents used in the present invention include polar aprotic solvents,
such as N-net hyl -2-pyrrolidone, y- butyrol actone, N, N-dinethylformam de,

N, N- di met hyl acet am de, and di met hyl sul f oxi de; ethers, such as
tetrahydrofuran, dioxane, and propyl ene glycol nononethyl ether; ketones,
such as acetone, nethyl ethyl ketone, diisobutyl ketone, and diacetohe

al cohol ; esters, such as ethyl acetate, propyl ene glycol nononethyl ether
acetate, and ethyl lactate; and aron%tlc hydr ocar bons, such as tol uene and
-xyl ene. These solvents may be used’s eg or In conbination. The sol vent
content is preferably in the range of 50 to 2,000 parts by weight relative
to 100 parts by weight of the polyner or constituent (a), and nore

pref erabbyiig,t Badr angbiumf ox08et 0 AmbAG phests bympeiugds. prefierhed f or
formng a heat resistant resin pattern of the photosensitive resin

pr ecur soareompagahiess okitibeangr eseatiumveridennaiirfidaow Beedescri bed. The
phot osensitive resin precursor conposition is applied onto a substrate.
The subsmaayeneay omipei o, gbnerahdy ekpresdetdobyaMBi®yi ddn waf &r X &erani c,
~gallium arsenide, netal, glass, an insulative nmetal oxide f|In1 silicon
nitride, 20r |$@ec1ﬁeca@@yhc&heomaaganﬁee09#96§|maﬁnbﬁay-MRPz- $7MnBar f or ned
by spin coating using a spinner, spray coating, roll coatin or slit die
coat i ng. FNaOp hi BRiss MaE0¢-he AIQR?%RH%{;F dOndBapralFe RYI¥ee%ontent in and
the viscosity of the conposition, but is enerall¥ set so as to be 0.1 to
150 m aPrefedapiliy. threRTiMAEYsRBELISLE SdaPcATWhR PABIPREEGSBRIAL ve

is 100 nm or less, and more preferably 60 nm or less. The
primary particle size can be obtained by the arithmetic mean
using an electron microscope.

Preferred titanium oxide nitrides are generally
expressed by TiNs0p (0 < @ < 2.0, 0.1 < § < 2.0). The
primary particle sized of the titanium oxide nitride is
preferably 100 nm or less, and more preferably 60 nm or less,
as the manganese oxide. |

The heat-sensitive compound (e4) may be a generally-
used thermo sensitive dye or pressure sensitive dye. Other
compounds may also be used. The heat-sensitive compound may
be those which color by changing the chemical structures or
state of electric charge by the action of ac;dic groups
exiting in the system during heating, or those which color
by thermal oxidation reaction or the like with the oxygen in
the air. The skelgton structure of the heat-sensitive
compound is formed of, for example, a triarylmethane
skeleton, a diarylmethane skeleton, a filuoranthene skeleton,

a bislactone skeleton, a phthalide skeleton, a xanthene



resin precursor conposition is dried to forma coating. The drying is
preferably perfornmed at a tenperature in the range of 50 to 150C for a
period of time between 1 mnute and several hours with an oven, a hot
plate, or infrared rays. The photosensitive resin precursor coating is
exposed .to actinic rays through a mask having a desired pattern. For the
exposure, Wlight, visible light, electron rays, or X rays are generally
used as the actinic rays. Preferably, in the present invention, the
i-line(365 nm, h-line (405 nm, élllne (436 nm of a nercury lanmp is
used. For the formation of a heat-re5|stance resin pattern fromthe

phot osensitive.resin precursor conposition coating, predeterm ned areas of
t he coat Ekglatensubj ebbddmineeiposameskedntion: eastibyegearnat seletoned with a
devel oper. Preferably, the developer is an aqueous solution of an al kaline
conpounda pbeohthdardneasbehgtannoai phendkeehanobkalagon, or a

di et hyl am noet hanol , sodi um hydr oxi de, potassi um hydroxi de, sodi um
carbonatéPiEQP§§§nuﬁk@éﬁbgnateSP@¢i§@ﬁ§Eéﬁhn§UCh BPéFh?Paﬁiﬁévenethylan1ne
di met hyl am ne, di met hyl am noethyl - 58 acetate, dimethylam noethanol,

di net hyl RMPEEPRAYI ingdulgcAyrat 4" -cycl ohexyl ami ne, et hyl enedi ani ne, or

hexanethéﬁenedlan1ne In sone cases, pol ar solvents al cohol s, esters, or
ket ones R&y-S Qlﬁéﬁéﬁlﬁﬁlpﬁété&ﬁ@@ﬂglmﬁFkéane 38 uti'on singly or in

FRRG I I SRR N e A
7, but ol aqton. s R aepuba do- o The, 2 sobek drb it bhero!
4,4"-[(4-hydroxyphenyl)methylene]bis(benzeneamine), 4,4'-
[ (4-aminophenyl)methylenelbisphenol, 4,4'-[(4-
aminophenyl)methylenelbis[3,5-dimethylphenol], 4,4'—[(2—
hydroxyphenyl)methylene]bis[2,3,6-trimethylphenol], 4-
[bis(4-hydroxyphenyl)methyl]-2-methoxyphenol, 4,4'-[(2-
hydroxyphenyl)methylenelbis[2-methylphenol], 4,4'-[(4-
hydroxyphenyl)methylene]lbis[2-methylphenol], 4-[bis(4-
hydroxyphenyl)methyl]-2-ethoxyphenol, 4,4'-[(3-
hydroxyphenyl)methylene]lbis[2, 6-dimethylphenol], 4,4'-{(4-
hydroxyphenyl )methylenelbis[2, 6-dimethylphenol]}, 2,2'-[(4-
hydroxyphenyl)methylenelbis[3,5-dimethylphenol], 4,4'-[(4-
hydroxy-3-methoxyphenyl)methylenelbis[2,6-dimethylphenol],
2'-[(2-hydroxyphenyl)methylenelbis[2,3,5-trimethylphenol],
4'-[ (4-hydroxyphenyl)methylene]bis[2,3,6-trimethylphenol],
4'-[(2-hydroxyphenyl)methylene]bis[2-cyclohexyl-5-
methylphenol], 4,4'-[(3-hydroxyphenyl)methylenelbis[2-
cyclohexyl-5-methylphenol], 4,4'-[(4-

hydroxyphenyl)methylenelbis[2-cyclohexyl-5-methylphenol],



esters include ethyl |actate and propyl ene gl ycol nononethyl ether
acetate, and the ketones include cycl opentanone, cyclohexanone, isobuthyl
ket one, and net hyl isobuthyl ketone. After devel opnent, the substrate is
rinsed with water. For rinsing the substrate, al cohol, such as ethanol or
| sopropyl alcohol, or an ester, such as ethyl lactate or propylene glycol
nononet hyl ether acetate, may be added to the water. Then, the pattern is
heated to a tenperature of 200 to 500C to be transfornmed into a
heat-resistant resin coating film ~“Tédpérature is raised in stages or
continuously to a predeterm ned range, and, thus, heat treatnent is
performed for a period of tinme between 5 mnutes and 5 hours. For

exanpl e, 4t he_pasl Qe BhbiyheahedrbRybRengl phetiegl ahe 18HE] 2 - 2PETohaxyil 350C f or
30 mnutes each. Alternatively, the pattern is heated fromroom

t enper at gLRetRy2PRENOYE. &, 4pel(Bd4oliiRyfpargpBenyhamethylenapeialdre
linearly increases. - 59 The resulting heat-resistant resin coating is
used as metBgIpheablLon #i kM- 0f3seniitbhpduokppsenyl pnethylienelpishi of -

sem conductor elenments, an insulating interlayer of nultilayer wires for
hi gh dendimgthgtphageldn énduFa{Bnd- | ayer of organic el ectrol um nescent
devices, and other filnms. EXAMPLES The present invention will be further
descri bedihytiroxgpbeeyddmeshytenplibis [BuB. bt trimpshylrhenedly odthese
exanples. In the exanples, the photosensitive resin recursor conposition
was eval latied 3acycilohngyio 4t-h€drpéwr'évxmﬁ§hY@E¥ewtlRHSEFY%—}“éf' 2pat tern

Formati on o .
benzenediol, 4,4',4",4"'-(1,2-ethanediylidene)tetrakisphenol,

4,47,4",4"'-(1,2-ethanediylidene)tetrakis[2-methylphenol],
4,4',4“,4“'—(1,2—ethanediylidene)tetrakis[2,6—
dimethylphenol], 4,4',4",4""'-(1,4-
phenylenedimethylidene)tetrakisphenol, 4,4',4",4""'~(1,4~-
phenylenedimethylidene)tetrakis(2,6-dimethylphenol), 4,4'-

[ (2-hydroxyphenyl)methylenelbis[3-methylphenol], 2,2"-[(3-
hydroxyphenyl)methylene]bis[3,S-dimethylphenol],'4,4'—[(2-
hydroxy-3—methoxyphenyl)methylene]bis[2,5~dimethy1phenol],
4,4'-[(2-hydroxy-3-methoxyphenyl)methylene]bis[2,6-
dimethylphenoll]l, 2,2'-[(2-hydroxy-3-
methoxyphenyl)methylenelbis{3,5-dimethylphenol}, 2,2'-[(3-
hydroxy—4-methoxypheny1)methylene]bis[3,5—dimethylphenol],
4,4'-[(2—hydroxfphenyl)methylene]bis[2-méthy1ethylphenol},
4,4'-[(3—hydroxypheny1)methylene]bis[2-methylethylphenol],
4,4'—[(4-hydroxyphenyl)methylene]bis[Z—methylethylphenoll,
2,2'-[(3—hydroxyphenyl)methylene]bis[3,5,6—trimethy1phenol],
2,2'-[(4—hydroxyphenyl}methylene]bis[3,5,6—trimethylphenol],

2,2'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis[3,5-



Preparati on of Photosensitive Resin Precursor Coating: The photosensitive
resin precursor conposition (hereinafter referred to as varnish) was
applied onto a 6- inch silicon wafer so that the thickness of the prebaked
coating would be 7 m and was, then, prebaked at 120C for 3 mnutes on a
hot plate (coater-devel oper Mark-7 manufactured by Tokyo El ectron Limted)
to forma photosensitive resin precursor coating. Masurenent of

Thi ckness: The thicknesses of the coating after prebaking and after

devel opment were neasured at a refracPPvé index of 1.629 with RandaA

STM 602 manuf actured by Dai ni ppon Screen - 60 Mg. Co., Ltd; the thickness
of the cured coating, at a refractive index of 1.773. Exposure: The _
phot osengiihe¥RylphenoDl ecar 8OF [ ¢(Rahyagoxms3exposed to i-line radiation of
365 nmfor varied time periods through a reticle in which a pattern was
provi dedmetthorgphanytipethytenpphial 2s{péthyhetsydpphbendblV 8000) -

manuf actured by GCA). Devel opnent: An aqueous solution of 2.38%

"t et r anet byBahwdnovwr 4 kpdthekgphenyl spebhrienaibisha-exposed coating for 10
seconds at a rotational speed of 50 rpmwi th a coater- devel oper Mark-7,

pr oduced{pgtEykethFléphenalli nitt 8- (hehydoe¥¥ynd-was allowed to stand for
60 seconds without rotation, then rinsed with water at a rotational speed
of 400 rpathardphapyddmpihypepalhgshe- tmethulebhgl)ebesalds 3,800 rpm for

10
[ (2-hydroxy-3-methoxyphenyl )methylene]bis{3,5,6-

trimethylphenol], 2,2'-[(3-hydroxy-4-
methoxyphenyl)methylenelbis[3,5,6-trimethylphenol], 2,2°'-

[ (4-hydroxy-3-methoxyphenyl)methylenelbis[3,5,6-
trimethylphenol], 4,4'-[(4-hydroxy-3-
ethoxyphenyl)methylenel]bis[2-(methylethyl)phenol], 2,2'-[(4-
hydroxy-3-ethoxyphenyl)methylenelbis[3,5, 6-trimethylphenol],
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylenelbis[2,3,6-
trimethylphenol], 4,4'-[(4-hydroxy-3-
methoxyphenyl)methylenelbis[2-(1,1-dimethylethyl)-5-
methylphenoll, 4,4'[(2-hydroxyphenyl)methylenelbis|2-
cyclohexylphenol], 4,4'-[(3-hydroxyphenyl)methylenelbis[2-
cyclohexylphenol], 4,4'-[(4-hydroxyphenyl)methylene]bis[2-
¢yclohexylphenol], 4,4'—[(2-hydroxy-3—

methoxyphenyl )methylene]lbis[2-cyclohexylphenol], 4,4'-[(3-
hydroxy-4-methoxyphenyl)methylene]bis[2-cyclohexylphenol],
4,4"-[(4-hydroxy-3-ethoxyphenyl)methylenejbis[2-(1,1-
dimethylethyl)-6-methylphenol], 4,4'-[(4-hydroxy-3-
ethoxyphenyl)methylene]lbis[2-cyclohexyl-5-methylphenol],

4,4"',4"-methylidenetris[2-cyclohexyl-5-methylphenol], 2,2'-



seconds. Cal cul ation- of Photosensitivity: After exposure and devel opnent,
the exposure time (hereinafter referred to as the optinmum exposure tine)
for forming a 50 pm 1: 1 |line-and-space pattern (1L/1S) was determ ned.
Cal cul ation of Resolution: The resolution was defined as the smallest size

of the pattern forned by exposure for the opti num exposure tinme. - 61
Curing: The resulting photosensitive resin precursor coating was
heat-treated with an inert gas oven | NH 21CD, manuf act ured by Koyo Therno

Systens Co., Ltd., at 140C for 30 i nédt &s, subsequent |y at increasing
tenmperatures to 350C for 1 hour, and at 350C for 1 hour, in a nitrogen gas
flow (oxygen content: 20 ppmor less). Thus, a cured coating.
(heat - r esi 8t 2nr8ihgatBx{phahy Mese thyIefe 1685 (8|, Bt dbme bhyDeierel df Shri nkage:
The degree of shrinkage is determ ned according to the follow ng equation:
Degree o#,ahr({(BagedibydrokpphbakeiimedhyiageihiskBess cured coating
t hi ckness)/ prebaked coating thickness x 100 (2) Evaluation of Storage
St abi | it ymathgleErpd3phendlier2etpoef(Bed-t he coating was all owed to stand
ina yellowroom (23C, 45% RH) for 48 hours and then devel oped. The
resul ti ngibydrorygphesyévmebhyddnedbishad, photdsénethyibhgnoli he4dégree of
shri nkage, and the resolution of the varnish, as above.
[(3,4-dihydroxyphenyl )methylenejbis[2-cyclohexylphenol],
3,3'—[(2—hydroxyphenyl)methylene]bis[5-methylbenzene—1,2-
diol], 4.4'-[4-1[bis(4-hydroxy-2,5-
dimethylphenyl)methyl}phenyl]methylene]bis[1,3—benzenediol],
4,4"-methylenebis[2-[di(4-hydroxy-3-
methylphenyl) Jmethyl]lphenol, 4,4'-methylenebis[2-[di(4-
hydroxy—z,5—diméthylphenyl)]methyl]phenol, 4,4'-
methylenebis[2-[di(4-hydroxy-3,5-
dimethylphenyl) Imethyllphenol, 4,4'-methylenebis[2-[di(3-
cyclohexyl-4-hydroxy-6-methylphenyl) Imethyl lJphenol, 4,4'-
(3,5-dimethyl-4-hydroxyphenylmethylene)-bis(2,6-
dimethylphenol), 3,3-bis(p-dimethylaminophenol)-6-
dimethylaminophthalide, 3,6-bis(dimethylamino)fluorane-y-
(4'-nitro)-aminolactam, 2-(2-chloroanilino)-6-
diethylaminofluorane, 2-{2-chloroanilino)-6-
dibutylaminofluorane, 2-N,N-dibenzylaminc-6-
diethylaminofluorane, 6—diethylamino-benzo[a]-fluorane,
2,2'~-bis{2-chlorophenyl)-4,4"',5,5"-tetraphenyl-1,2"-
bi{imidazole}, 1,3-dimethyl-6-diethylaminofluorane, 2-

anilino-3-methyl-6-dibutylaminofliuorane, 3,7-

bis(dimethylamino)-10-benzoylphenothiazine, 3-diethylamino-



(3) Evaluation of Adhesion to Substrate The cured coating was provided with
incisions at intervals of 2 Mmlike a grid with 10 rows and 10 col ums,
and then subjected to a pressure cooker test (PCT) for 100 hours and
subsequently to peeling test with Sellotape (registered trademark). The
sanple resulting in less than - 62 10 exfoliations was determ ned to be
good; the sanple resulting in 10 or nore exfoliations, bad. The PCT was
performed under saturated conditions at 121C and 2 atnospheres. Synthesis
1: Hydroxy group-containing acid anhAyd@ride (a) In 100 g of
gamma- but yrol actone (GBL) were dissolved 18.3 g (0.05 nol) of

2, 2-bi s(3-am no-4 hydroxyphenyl ) hexaf | uor opropane (BAHF) and 34.2 g (0.3
mol ) of sabhybrelyci PyttRbkesthpUani Ro Y Yubraneged- ghsthy daninods -t he
solution was cooled to -15C. Into the solution was dripped 22.1 g (0.11
mol ) of hmethell7tanianhydlideansl oBideietdhg3anyad-6mébhylef-GBL such as

not to increase the tenperature of the solution to nore than OC. After the
conpl eti anidfindfilpprage, aandadtcpolohexpianinoed-aetBELFdr 4 hours. The
resulting solution was condensed with a rotary evaporator, and put into 1
L of tol aehéinoffuekrdnaci d anhydride (a): Acid Anhydride (a) Synthesis 2:
Hydr oxy group-containi ng di am ne conpound (b) 1In 100 nL of acetone and
17.4 g (0.3 nihoneftipespy| esrepowxis chaiatngi a8 sbriany igethang osisle®?) of

BAHF, and the - 63
"and containing a hydroxy group are particularly preferable

because of high coloring temperature and high heat
resistance. Those compounds may be used singly or in
combination. The compound having a triarylmethane skeleton
and containing a hydroxy group may be ester bonded with a
naphthoquinonediazidesulfonic acid to be used as the gquinone
diazide compound.

The content of the colorant or constituent (e} is
preferably in the range of 1 to 300 parts by weight relative
to 100 parts by weight of the polymer or constituent (a),
and more preferably in the range of 10 to 200 parts by
weight. A colorant content of more than 300 parts by weight
leads to a low resin content to reduce the adhesion strength
between the resulting photosensitive resin cocating and the
substrate.

Constituent (e) is at least one used the above-describe
colorants (el) to (e4), and may be, for example, (i) a dye
or an organic pigment, (ii) a mixture of at least two dyes
or orgaﬁic pigments, (iii) a mixture of at least one dye and

at least one organic pigment, (iv) a mixture of at least one



solution was cooled to -15C. A solution of 20.4 g (0.11 nol) of
4-nitrobenzoyl chloride in 100 nL of acetone was slowy dripped into the.
sol uti on above. After the conpletion of dripping, the mxture was all owed
to react at -15C for 4 hours and then warnmed to roomtenperature. The
resulting white precipitate was collected by filtration and vacuumdried
at 50C. The precipitate in a weight of 30 g was placed in a 300 niL
stai nl ess autoclave and dispersed in 250 nL of nethyl Cellosolve, and 2 g
of 5% pal | adi um car bon was added. Hyépogen was i ntroduced into the
autoclave with a balloon to performa reduction reaction at room
tenperature. After about 2 hours, it was ensured that the ball oon did not
def |l at e aewgmosenanditrBesompeundaanidoatwhsagtnosbedyeAf ber (v)ha conpl etion
of the reaction, the catalyst or palladium conpound was renoved by
filtrati onxtamd dheapr ddast one inondeniedpipgmént anfaay teapbraner to

yi el d diam ne conmpound (b). The resulting solid diam ne conpound was used
wi t hout hketrgepsdtévsedomp@@nd@F3 H2N -NH2 Di amine (b) Synthesis 3:

Hydr oxy group-containing diamne (c) - 64 In 50 nL of acetone and 30 g
(0.34 nol) of Spltveytenesedxineth@sprksent ervearst oy Imchudey|Hobdr 2- ani no- 4
ni trophenol, and the solution.was cooled to -15C. solution of 11.2 g (0.055
mol ) of ePsPRtRaseyVeBhBeor FHEh| as Homathyl-acPyYBERelhd916si Pped into the

sol uti on_above. After . i .
butyrolactone, N,N-dimethylformamide, N,N-dimethylacetamide,

and dimethylsulfoxide; ethers, such as tetrahydrofuran,
dioxane, and propylene glycol monomethyl ether; ketones,
such as acetone, methyl ethyl ketone, diisobutyl ketone, and
diacetone alcohol; esters, such as ethyl acetate, propyiene
glycol monomethyl ether acetate, and ethyl lactate; and
aromatic hydrocarbons, such as toluene and xylene. These
solvents may be used singly or in combination. |

The solvent content is preferably in the range of 50 to
2,000 parts by weight relative to 100 parts by weight of the_
polymer or constituent (a), and more preferably in the range
of 100 fo 1,500 parts by weight.

A method for forming a heat resistant resin pattern of
.the photosensitive resin precursor composition of the
present invention will now be described.

The photosensitive resin precursor composition is
applied onto a substrate. The substrate may comprise, but
not limited to, a silicon wafer, ceramic, gallium arsenide,
metal, glass, an insulative metal oxide film, silicon

nitride, or ITO. The application of the composition may be



the conpletion of dripping, a reaction was perfornmed at - 15C for 4 hours.
Then, the reaction m xture was warnmed to roomtenperature to produce
precipitate. The precipitate was collected by filtration. The precipitate
was dissolved in 200 nL of GBL, and 3 g of 5% pall adi umcarbon was added
to the solution, followed by stirring hard. Hydrogen gas was introduced to
the reaction mxture froma balloon. The m xture was stirred until the
bal | oon becane such as not to deflate_gnynore, and further stirred for
another 2 hours w th the balloon aftgghéd. After stirring, the palladi um
conpound was renoved by filtration, and then the sol ution was condensed

to half the original volunme wwth a rotary evaporator. Ethanol was added to
t he condpasedrmeliubyonplin ceatysyabsineg, a spipnéhusspraystaating,t he target
conmpound were .obtained. H2ZN,N, ,, _ ,,NH2 pHO Diamine (c) - 65 Synthesis
4: Hydr oxylyr oaptingt abni agiti direneogtingn 1TD@enthibéknessonE the 17.4 ¢
(0.3 nol) .of propylene oxide was dissolved 15.4 g (0.1 nol) of 2-am no-4-
ni t rophepobtingddenends| ani thewaslédotentent - isGand the| visopsbty 20f 4
g.(0.11 nol) of 4-nitrobenzoyl chloride in 100 nL of acetone was gradually
dri pped itheocemposdtienenbulibdgegeneratlyngetodpl asi b be ArippPn>0a
reaction was perforned at -15C for 4 hours.. Then, the reaction m xture
was war nEl agteBofrYéRBerature to produce precipitate. The precipitate was

collected by filtration. Then, crystals of L
Then, the substrate coated with the photosensitive

resin precursor composition is dried to form a coating. The
drying is preferably performed at a temperature in the range
of 50 to 150°C for a pericd of time between 1 minute and
several hours with an oven, a hot plate, or infrared rays.

‘The photosensitive resin precursor coating is exposed
to actinic rays through a mask having a desired pattern.

For the exposure, UV light, visibkle light, electron rays, or
X rays are generally used as the actinic rays. Preferably,
in the present invention, the i-line(365 nm), h-line (405
nm)}, or g-line (436 nm) of a mercury lamp is used.

For the formation of a heat-resistance resin pattern
from the photosensitive resin precursor composition coating,
predetermined areas of the coating are subjected to exposure,
and are subsequently removed with a developer. Preferably,
the developer is an agqueous solution of an alkaline compound,
such as tetramethylammonium, diethanolamine,
diethylaminoethanol, sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate, triethylamine,

diethylamine, methylamine, dimethylamine, dimethylaminoethyl



the target conpound were obtained as in Synthesis 2. NH2 H2N Synt hesi s 5:
Qui none di azi de conmpound (e) In 450 g of 1, 4-di oxane were dissolved 16.1 g
(0.05 nol) of BisP-RS (trade name, produced by Honshu chem cal |Industry
Co., Ltd.) and 26.86 g (0.1 nol) of 5- naphthoqui nonedi azi desul f onyl
chloride in a dry nitrogen gas flow, and the tenperature of the solution
was allowed to be roomtenperature. A mxture of 50 g of 1,4-dioxane and -
6 6 - 10.12 g of triethylam ne was dri%ped into the solution above such as
not to increase the tenperature to 35C~or nore. After dripping, the
m xture was stirred at 30C for 2 hours. The triethylamne salt was renoved
by filtration and the filtrate was put into water. Then, the resulting
preci pi t atetaae, cdlimethglakynbethandiondimbehplenipoeébbel was dried in a
vacuum dryer to yield quinone diazide conpound (e). H2 QO QO -0Q -0Q &
H Qui nonmebhazrgéaConpoyndohexyban2n8ynehbgilenédiguineneodi azi de conpound
(f) I'n 450 g of 1, 4-dioxane were dissolved 15.31 g (0.05 nol) of TrisP-HAP
(trade nhesamptbilenadbpmibpashulnhenirearaseadupelgrceelventis) and 40.28 g
(0.15 nol) of 5- ‘

alcohols, esters, or ketones may be added to the aqueous

alkaline solution singly or in combination. The polar

solvents include N-methyl-2-pyrrolidone, N,N-

dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide,

y-butyrolactone, and dimethylacrylamide. The alcohols

include methanol, ethancl, and isopropyl alcohol. The

esters include ethyl lactate and propylehe glycol monomethyl

ether acetate, and the ketones include cyclopentanone,

cyclohexanone, isobuthyl ketone, and methyl isobuthyl ketone.

After development, the substrate is rinsed with water. For

rinsing the substrate, alcohol, such as ethanol or isopropyl

alcohol, or an ester, such as ethyl lactate or propylene

glycol monomethyl ether acetate, may be added to the water.

Then, the pattern is heated to a temperature of 200 to

500°C to be transformed into a heat-resistant resin coating

£ilm. Temperature is raised in stages or continuously to a

predetermined range, and, thus, heat treatment is performed

for a period of time between 5 minutes and 5 hours. For

example, the pattern is heated to temperatures at 130°C,

200°C, and 350°C for 30 minutes each. Alternatively, the

pattern is heated from room temperature to 400°C over a

period of 2 hours so that the temperature linearly increases.



napht hoqui nonedi azi desul fonyl chloride in a dry nitrogen gas flow, and the
tenperature of the solution was allowed to be roomtenperature. A m xture
of 50 g of 1,4-dioxane and 15.18 g of triethylam ne was dripped into the
solution, and quinone diazide conpound (f) was prepared as i'n Synthesis 5.
Qui none di azi de compound (f) - 67 OQ 74 L A (f) S 02 Synthesis 7: Quinone
di azi de conpound (g) In 450 g of 1, 4-dioxane were dissolved 21.22 g (0.05
nol ) of TrisP-PA (trade nanme, produce 9bx Honshu chem cal |Industry Co.,
Ltd.), 26.86 g (0.1-nol) of 5- naphthoqui nonedi azi desul fonyl chloride, and
13.43 g (0.05 nmol) of 4-naphthoqui nonedi azi desul fonyl chloride in a dry
nitrogen gas flow, and the tenperature of the solution was allowed to be
room t enper at The. resywl king chedt Segisfant regfinxeornting 19 wed af a
triethylam ne was dripged into the solution, and quinone diazide conpound
(g) was prepavadian falmypfhaspicgnduptors. @-ppotecriveufhbneod azi de
Conpound (g) Q= Synthesis 8: Quinone diazide CQHEOUHd (h)

semiconductor elements, an insulating interlayer of

maltilayer wires for high density packing, an insulating

layer of organic electroluminescent devices, and other films.

EXAMPLES

The presént invention will be further described with
reference to examples, but it is not limited to these
examples. In the examples, the photosensitive resin
precursor composition was evaluated according to the
following.

(1) Workability of Pattern Formation
Preparation of Photosensitive Resin Precursor Coating:

The photeosensitive resin precursor composition
(hereinafter referred to as varnish) was applied onto a 6-
inch silicon wafer so that the thickness of the prebaked
coating would be 7 pm, and was, then, prebaked at 120°C for
3 minutes on a hot plate (coater-developer Mark-7
manufactured by Tokyo Electron Limited) to form a
photosensitive resin precurscr ccating.

Measurement of Thickness:

The thicknesses of the coating after prebaking and

after development were measured at a refractive index of

1.629 with Ramdad STM-602 manufactured by Dainippon Screen



In 450 g of 1, 4-dioxane were dissolved 11.41 g (0.05 nol) of bisphenol

A

and 26.86 g (0.1 nol) of 4 - 68 naphthoqui nonedi azi desul fonyl chloride in

a dry nitrogen gas

to be

roomtenperature.
triethylam ne was dripped into the sol ution,
(h) was prepared as in Synthesis 5. CH QO (\
Di azi de Compound (h) 0 SO 1 Conpoun

photo acid generators, and thernalrygiréss-linkable conpounds used in
exanpl es and conparative exanples are as follows: OH Bis-Z OH OH H2 CH H2

OH OH H3C G (

Y 'OH

Mfg. Co., Ltd; the thickness of the cured coating, at a

refractive index of 1.773.

" Exposure:

The photosensitive resin precursor coating was exposed
to i-line radiation of 365 nm for varied time periods
through a reticle in which a pattern was provided, using an
exposure apparatus (i-line stepper DSW-8000, manufactured by
GCA).

Development :

An agqueous solution of 2.38% tetramethylammonium
hydroxide was sprayed onto the exposed coating for 10
seconds at a rotational speed of 50 rpm with a coater-
developer Mark-7, produced by Tokyo Electron Limited. The
coating was allowed to stand for 60 seconds without rotation,
then rinsed with water at a rotational speed of 400 rpm, and
dried by spinning at a rotational speed of 3,000 rpm for 10
seconds.

Calculation of Photosensitivity:'

After exposure and development, the exposure time
(hereinafter referred to as the optimum exposure time) for
forming a 50 pm 1l:1 line-and-space pattern (1lL/1S) was
determined.

Calculation of Resolution:
The resolution was defined as the smallest size of the

pattern formed by exposure for the optimum exposure time.

flow, and the tenperature of the solution was all owed
A m xture of 50 g of 1, 4-dioxane and 10.12 g of
and qui none di azi de conpound
"~-C(\ j)---0Q = CH3 Quinone
havi ng a phenolic hydroxy group,

t he

lrc-( /)--OH NYC C H3G G\ /rOHd OH CH3 TrisP-PA BIsP-RS HO' v



CH3 BIR-PC CH TrisP-HAP - 69 H3C WPAG 314 CBF1 7SO3 W PAG 350 WPAG 505 CH3
CAF9SG3 W PAG 360 WPAG- 567 CBF17SC3 - 70 H3CG-O WPAG 372 H3 1 + CF3SG3 CH3
WPAG- 315 CH-CH3 H3C CH3 W PAG 419 -000CF2CF2C0O0 W PAG- 461 BDS- 109
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Curing:

The resulting photosensitive resin precursor coating
was heat-treated with an inert gas oven INH-21CD,
manufactured by Koyo Thermo Systems Co., Ltd., at 140°C for
30 minutes, subsequently at increasing temperatures to 350°C
for 1 hour, and at 350°C for 1 hour, in a nitrogen gas flow
(oxygen content: 20 ppm or less). Thus, a cured coating
(heat-resistant resiﬁ film) was formed.

Calculation of Degree of Shrinkage:

The degree of shrinkage is determined according to the
following equation:

Degree of shrinkage (%) = (prebaked coating thickness -
cured coating thickness)/prebaked‘coating thickness x 100
{2) Evaluation of Storage Stability after Exposure

After exposure, the coating was allowed to stand in a
yellow room (23°C, 45% RH) for 48 hours and then developed.
The resulting coating was evaluated for the photosensitivity,
the degree of shrinkage, and the resolution of the varnish,
as above,.

(3) Evaluation of Adhesion to Substrate

The cured coating was provided with incisions at
intervals of 2 mm like a grid with 10 rows and 10 columns,
and then subjected to a pressure cooker test (PCT) for 100
hours and subsequently to peeling test with Sellotape

(registered trademark). The sample resulting in less than



C7Ff 5C00 WPAG 422 C4AF9S03 Di phenyiiodonium N trate CHCH3 H3C - 71
H3COH2C- NN- CH2OCH3  H3COH2C- N, N- CH2OCH3 0 NI KALAC MX-270 H3COHpC CH20OCH3
HO Q - ( SOH H3COH2C CH2OCH3 TMOM BP OH H3COH2C- -r, - CH2OCH3 H3C-C CH3 CH3
DVMOM PTBP H N-CH2OCH3 O < N-CH2OCH3 H NI KALAC MX-290 OH HOH2C* CH20H

- 62 -

10 exfoliations was determined to be good; the sample
resulting in 10 or more exfoliations,‘bad. The PCT was
performed under saturated conditions at 121°C and 2
atmospheres.
Synthesis 1:.Hydroxy group-containing acid anhydride (a)

In 100 g of gamma-butyrolactone (GBL) were dissolved
18.3 g (0.05 mél) of 2,2-bis(3~amino-4-
hydroxyphenyl )hexafluoropropane (BAHF) and 34.2 g (0.3 mol)
of allyl glycidyl ether under a dry nitrogen gas flow, and
the solution was cooled to -15°C. Into the solution was
dripped 22.1 g (0.11 mol) of trimellitic anhydride chloride
dissolved in 50 g of GBL such as not to increase the
temperature of the solution to more than70°c; After the
completion of dripping, a reaction was performed at 0°C for
4 hours. The resulting solution was condensed with a rotary
evaporator, and put into 1 L of toluene to yield acid
anhydride (a):

HO OH
N N
o H H 0

FsC CF3

3 :
Acid Anhydride (a)

Synthesis 2: Hydroxy group-containing diamine compound (b)
In 100 mL of acetone and 17.4 g (0.3 mol) of propylene

oxide was dissolved 18.3 g (0.05 mol) of BAHF, and the



H3C-C CH3 CH3 DM.-PTBP CH H3COH2C ~_CH20CH3 CH3 DMOM PC 0O
H3COH2C- NON- CH20CH3 H3CO OCH3 NI KALAC MX- 280 Exanple 1 In 50 g of

N- net hyl - 2- pyrrol i done (NWP) were dissolved 5.01 g (0.025 nol) of

4, 4' -di am nophenyl ether and 1.24 g (0.005 nol) of

1, 3- bi s(3-am nopropyl ) tetranet hyl di sil oxane in a dry nitrogen gas flow.
To the solution were added 21.4 g (0.03 nol) of hydroxy group-containing
acid anhydride (a) prepared in Synthesis 1 and 14 g of NWP, and the
mxture was allowed to react at 20C f8r “1 hour and subsequently at 50C
for 4 hours. Then, a solution of 7.14 g (0.06 nol) of N N

di met hyl f ormam de di nethylacetal in 5 g of NVP was dripped into the
reacti ongpiLlyties W¥Er caopedai ed ofi510.m AusesutAbheo£droppi gg(0tbe ni xture

was stirred at 50C for 3 hours to yield a solution of Polymer A - 72 To
40 g of imbe)pefFyaenifrsbbrnkboh wvhieraddedn21g0okL qfii acatonearwade conpound
(e) prepared in Synthesis 5, 0.01 g of WPAG 314 (trade nane, produced by
Wako Pur el6Ghemi dalippeddistopi eéhelbdliititn2agové. Nl KALAC tXe270 (trade nane,

completion of dripping, the mixture was allowed to react at

-15°C for 4 hours and then warmed to room temperature. The

resulting white precipitate was collected by filtration and

vacuum-dried at 50°C.

The precipifate in a weight of 30 g was placed in a 300

mL stainless autoclave and dispersed in 250 mL of methyl

Cellosolve, and 2 g of 5% palladium-carbon was added.

Hydrogen was introduced into the autoclave with a balloon to

perform a reduction reaction at room temperature. After

about 2 hours, if was ensured that the ballcocon did not

deflate anymore and then the reaction was finished. After

the completion of the reaction, the catalyst or palladium

compound was removed by filtration, and.the product was

condensed with a rotary evaporator to yield diamine compound

(b). ' The resulting solid diamine compound was used without

being processed.

Diamine (b)

Synthesis 3: Hydroxy group-containing diamine (c)



produced by Sanwa Chem cal Co., Ltd.) as a thermally cross- |inkable
conpound, and 0.1 g of vinyltrimethoxysilane as an adhesi on-enhanci ng
agent to yield Varnish A being a photosensitive polyimde precursor
conposition. The resulting varnish was eval uated for workability of
pattern formation, storage stability after exposure, and adhesion to the
substrate, as described above. Exanple 2 In 50 g of NWP was dissolved 15.1
g (0.025 nmol) of hydroxy group- contala;ng diam ne (b) prepared in
Synthesis 2 in a dry nitrogen gas 1 8% “To the solution were added 17.5 g
(0.025 nol) of hydroxy group-containing acid anhydride (a) prepared in
Synthesis 1 and 30 g of pyridine, and the m xture was allowed to react at
60C for 6 houtn %ty dfhercetomlaid B0 of (eSS4 emxl) arf prvpwldndg | on was
put into 2 L of water to produce precipitate, and the precipitate was

col | ect edxhgief watrdalssolvdadelpr écgpl{0al emohy of i 2dathbno29- hours in a
vacuum dryer of 80C to yield Polymer B. In 30 g of GBL were dissolved 10 g
of sol i dnPbrypben8]l, &ng bhegsphvohiodi wasdeocbapotnd-{%)Cprepared in .
Synthesis 6, 0.1 g of WPAG 505 (trade nane, produced by Wako Pure - 73
Cheni cal spAdusoni ef Lid2)g POgObH m01he¢ﬁai$9pbtb@%0YlnthPéld@oh%ound _
TMOM BP (trade nanme, produced by Honshu Chemical Industry Co., Ltd.), 1.5
g of Bisb® miradeanakenepradudsirped LBhehthensplekionnabevey cdfte¥id.),
and 0.2 of m am nophenyl trinmethoxysilane to yield Varnish B being a
photosenghﬁlGQmBéﬁyiﬁPd@fp@Eéapéﬁﬁ cBnﬁG§FFFBﬂ wahePeFEQEREAngtvar ni sh was

evaluated faor morkablllty of pattern
15°C for hours. Then, the reaction mixture was warmed to

room temperature to produce precipitate. The precipitate
was collected by filtration.

The precipitate was dissolved in 200 mL of GBL, and 3 g
of 5% palladium-carbon was added to the solution, followed
by stirring hard. Hydrogen gas was introduced to the
reaction mixture f£rom a balloon. The mixture was stirred
until the balloon became such as not to deflate anymore, and
further stirred for another 2 hours with the balloon
attached. After stirring, the palladium compound was
removed by filtration, and then the solution was condensed
to half the.original volume with a rotary evaporator.
Ethanol was added to the condensed solution to recrystailize,

and, thus, crystals of the target compound were obtained.

HoN A ﬁm/(jl\rn NH,
oy L0

Diamine (c)



formati on, storage stability after exposure, and adhesion to the

substrate, as described above. Exanple 3 In 50 g of NWP were dissolved 17 ¢

(0.045 nol) of hydroxy group-containing dianm ne conpound (c) prepared in

Synthesis 3 and 1.24 g (0.005 nol) of 1, 3-bis(3-

am nopropyl )tetranethyl disiloxane in a dry nitrogen gas flow. To the

solution were added 12.4 g (0.04 nol) of 3,3 ,4,4"-

di phenyl et hertetracarboxylic anhydride.(ODPA) and 21 g of NWP, and the

m xture was allowed to react at 20C for 1 hour and subsequently at 50C for

2 hours. To the reaction mxture was added 0.98 g (0.01 nol) of maleic

anhydride, and the mxture was stirred at 50C for 2 hours. Then, a

sol ut i onSpnthasksg4¢ OHydnoky efomphcdhtaihyhgodiamide (ddi et hyl acetal in 5

g of NVP was dripped into the m xture over a period of 10 mi nutes. After

dri ppi ng, theII?n er‘EL Q\%sa%“é??l?%dalﬂ O tori @8- howek) tof \WRIRYELR®| ut i on

of Pol ynmer C. I n of the 8 éyrrer C solutlon were dissolved 1.6 g
¢

of qU|noﬁ§1GPaYPﬂed65ﬁﬁéHﬁé Gé)4p9eb dmph) spfit Redmdng-4-0. 05 g of

WPAG- 567 (trade nanme, produced by ko Pure Chem cal Industries Ltd.), | g
of a thef FP?hEP8§$ FPHkEBFeSOlegﬁﬁBuﬂasDﬁER@P#BFO(f?éd% nafre, produced by
Honshu Che tr

aninopheﬁ?ﬁ%ﬁ?ﬂﬂtﬂgxgg ﬂaﬁg?Po Pé’vﬁgnlsH1EEBBFHg°§1 GROPELERSTRI ve

pol yimd recursor _c osition u t|n va al uated for
wor kabi | 103 sit?ssﬁ"g%ovﬁatsaﬁgue%ﬁxaéslgps IRES' B cReadtietire: “anc
adhe5|0na58ve. After the completion of dripping, a reaction was
performed at -15°C for 4 hours. Then, the reaction mixture
was warmed to room temperature to produce precipitate. The
precipitate was collected by filtration. Then, crystals of

the target compound were obtained as in Synthesis 2,

NH,
H
ol

Diamine (d)

Synthesis 5: Quinone diazide compound (e)

In 450 g of 1,4-dioxane were dissclved 16.1 g (0.05
mol) of BisP-RS (trade name, produced by Honshu chemical
Industry Co., Ltd.) and 26.86 g (0.1 mol) of 5-
naphthogquinonediazidesulfonyl chloride in a dry nitrogen gas
flow, and the temperature of the solution was allowed to be

room temperature, A mixture of 50 g of 1,4-dioxane and -



t he substrate, as described above. Exanple 4 In 70 g of NVP were dissol ved
6.08 g (0.025 nol) of hydroxy group-containing diam ne conpound (d)
prepared in Synthesis 4, 4.51 g (0.0225 nol) of 4,4'-dl am nodi phenyl
ether, and 0.62 g (0.0025 nol) of 1,3-bis(3

am nopropyl )tetranethyl disiloxane in a dry nitrogen gas flow To the
solution were added 24.99 g (0.035 nol) of hydroxy group-contai ning acid
anhydride (a), 4.41 g (0.015 nol) of 3,31, 4, 41-bi phenyl tetracarboxylic

di anhydride, and 25 g of NWP at roonPPerperature. The mixture was stirred
at room tenperature for 1 hour, and subsequently at 50*C for 2 hours.
Then, a solution of 17.6 g (0.2 nol) of glycidyl nmethyl ether in 10 g of

MWP was added Hookherhiednyianifexkasedanppedt intedthé F606tion &bbodrs to
yield a solution of Polyner D. 75 1In 40 g of the polymer D solution were

di ssol vegudhbag not qui naseedsaztHe tempenatuthd) tpr8pacedrimofgnt hesis 8,
0.2 g of WPAG 350 (trade nane, produced by Wako Pure Chem cal |Industries
Ltd.), 1labgeof daippéngrl thecmbzturenkabl sticovefoand3Bl RAEAE BXRQOOs(t r ade
nanme, produced by Sanwa Chem cal Co., Ltd.), and 0.5 g of m

acet yl anffhepheidgkhyilamtihexpailktanast vemoeed War AidhrBthbenngnd the

phot osensitive polyi mde precursor conposition. The resulting varnish was
eval uat efiifiorawer wabi piaty iotopwatern Thepattbe, resulsgegdstability after
exposure, and adhesion to the substrate, as described above. Exanple 5 In
50 g of RWBChPi&alpsyesvegliscted by. 6idtrptjops The precipitate

was dried in a vacuum dryer to yield guinone diazide

compound (e}.

Nepsaol q&

Quirione Diazide Compound (e)
1 X 1

Synthesis 6: Quinone diazide compound (f)

In 450 g of 1,4-dioxane were dissolved 15.31 g (0.05
mol) of TrisP-HAP (trade name, produced by Honshu chemical
Industry Co., Ltd.) and 40.28 g (0.15 mol) of 5-
naphthoquinonediazidesulfonyl chloride in a dry nitrogen gas
flow, and the temperature of the solution was allowed to be
'room temperature. A mixture of 50 g of 1,4-dioxane and
15.18 g of triethylamine was dripped into the solution, and

gquinone diazide compound (f) was prepared as in Synthesis 5.

Quinone diazide compound (f)



hydr oxy group-contai ni ng di am ne conpound (b) and 0.50 g (0.002 nol) of

1, 3-bi s(3-am nopropyl )tetranethyl disiloxane in a dry nitrogen gas flow. To
the solution were added 17.86 g (0.025 nol) of hydroxy group-contai ning
acid anhydride (a) and 30 g of pyridine, and the mxture was allowed to
react 60C for 2 hour. Then, 0.59 g (0.005 nol) of 4-ethynylaniline was
added as an end cap conpound, and the reaction was further continued at
60C for another 2 hours. After the cgﬂpletion of the reaction, the
solution was put into 2 L of water t0 ‘precipitate solids, and the solids
were collected by filtration. The solids were dried for 20 hours in a
vacuum dryer of 80C to yield Polynmer E. - 76 1n 30 g of GBL were dissol ved
10 g of solid Polyne Qf qui none di azi de gonpound (e), 0.01 g of
WPAG 360 (tradego \ bygWako Pure (O e caly I ndustries Ltd.), 2
g of a thermally cross/li bl-€ conmpound _ afle nanme, produced by
Honshu Chem cal | ndust - Ltd.), 1.57g A (trade nane, produced
by Honshu Chemi cal | ndu Co., Ltd.), and 0.5 g of 3,3

di am nodi phenyl t et r anet ho &d|5|loxane to vyiel Ovar ni sh E being a

phot osensi tive pol yi mi de BRecursor conposition. The resulting varnish was
eval uated for wor khiltigidf{ii@tt@n formation, storage stability after
exposure, and adhesion to the substrate, as descri bed above. Exanpl e 6
Pol ymer F was prepared in the same manner as Exanple 5 except that 0.59 g
of the end cap conpound 4-ethynylaniline was replaced with 0.54 g (0.005

nol ) of 3 am nophenol I.n
) mhesF:)Ls 7: Quinone diazide compound (g)

In 450 g of 1,4-dioxane were dissolved 21.22 g (0.05
mol) of TrisP-PA (trade name, produced by Honshu chemical
Industry Co., Ltd.), 26.86 g (0.1-mol) of 5-
naphthoquinonediazidesulfonyl chloride, and 13.43 g (0.05
mol) of 4~naphthoquinonediézidesulfonyl chloride in a dry
nitrogen gas flow, and the temperature of the solution was
allowed to be room temperature. A mixture of 50 g of 1,4-
dioxane and 12.65 g of triethylamine was dripped into the
solution, and quinone diazide compound (g) was prepared as

in Synthesis 5.

@‘“@* “&Nz *Nz

oQ
Quinone Diazide Compound (g) 5 : 1

Synthesis 8: Quinone diazide compound (h)
In 450 g of 1,4-dioxane were dissclved 11.41 g (0.05

mol) of bisphenol A and 26.86 g (0.1 mol) of 4-



30 g of GBL were dissolved 10 g of solid Polyner F, 2 g of quinone diazide
conpound (f), 0.005 g of WPAG 372 (trade nane, produced by Wako Pure

Chem cal Industries Ltd.), 2g of a thermally cross-1linkable conmpound

NI KALAC MX-280 (trade nane, produced by Sanwa Chemical Co., Ltd.), 1.5 g
of BIR-PC (trade name, produced by Honshu Chem cal Industry Co., Ltd.),
and 0.5g of 3, 31-di acetyl am nadi phenyl tetranet hoxydi sil oxane to yield
Varni sh F being a photosensitive pon%glde precursor conposition. The
resulting varnish was eval uated - or workability of pattern formation
storage stability after exposure, and adhesion to the substrate, as
descri bed above. Exanple 7 In 30 g of GBL were dissolved 10 g of solid
Pol ynmer BapptbpgnédonadEaangesulfolyly chlguidentndaadivdentbnpoendddsy),
0.01 g of WPAG 314 (trade nane, produced by Wako Pure Chem cal Industries
Ltd.), Of3oy.ofnd ther kehbgratusse- ofj hkabsel%mapouaa ALkavad MX-Dg0, | g
of DMOMPC, 0.5 g of vinyltriethoxysilane, and O. g of 3,3 -
d|acetylaﬁpWO@BEEéﬁ§Kﬂ§§ranétﬂé%?HFglPﬁxéﬂegt@fyie#d yaxanghand peing a
phot osensi tive polyim de precursor conposition. The resulting varnish was
eval uat ed 032 HoPRabripthydamipg: WapnardPREfi dRAtostbeagelutdshti epdaft er
exposure, and adhesion to the substrate, as descri bed above, Exanple 8 In
30 g of GN&NPPEyAdAZEIE,FANPERNGelB) (FEEoPTERATSE 8S 40 ABREDAFES| de
conmpound (g), 0.01 g of BDS-109 (trade nane, produEpd by M dori Kagaku Co.
Ltd.), 0.01 g of WPAG CHy

i Nz
wOEO o OO
CH

3
Quinone Diazide Compound (h) ?02

Compounds having a phenolic hydroxy group, photo acid
generators, and thermally cross-linkable compounds used in

the examples and comparative examples are as follows:

. HG. OH
H,
HeG O cH, C
HoCug ,CHE
OH OH
Bis-Z BisP-RS
OH OH
CHy
| OH H, OH H, OH
H30-C—@—(|3—©—OH @,c.@,o.@ HSC-C-Q—OH
CHs HO OH
CH,
CH BIR-PC OH

TrisP-PA TrisP-HAP



567 (trade nane, produced by Wako Pure Chemi cal Industries Ltd.), | g of a
thermally cross-1Iinkable conpound DMOM PTBP  (trade name, produced by
Honshu Chem cal Industry Co., Ltd.), and 0.5 g of

m acet yl am nophenyl tri net hoxysilane to yield Varnish H being a

phot osensitive polyimde precursor conposition. The resulting varni sh was
evaluated for - 78 workability of pattern formation, storage stability
after exposure, and adhesion to the substrate as descri bed above.

Exanple 9 In 50 g of NW° and 26.4 ¢ (@ 3°mol ) of glycidyl nethyl, ether
was dissolved 18.3 g (0.05 nol) of BAHF in a dry nitrogen gas flow, and
the solution was cooled to -15C. A solution of 14.7 g (0.050 nol) of

di phenyl et herdi ca yl dichloride ifQ 25 g of GBL was pped into the
foregoing soluti uch as not to ease the tenper e of the mxture

to nore than er the conpl eti OR~0f dri ppi ng, xt upe was—stirred
at -15C fgyc A ocEe 4 1Ny heg goqgy! et i Q seachiBng

sol uti on was into 3 L of wa tio producea reci pitt et he
precipitate was c cted by filtra 9, washed with t hreegti nes,
and dried in a va dryer of 80C 20 hours to yi Polymer G In 30
g of GBL were dj sed 10 of sqlid PoI ymer 2g of gne di azi de
conmpound (f), Wéﬁé) Vof V\PAG 314 (VYPrA ® nane, produced \g%o Pur e

Chem cal 1 ndustr|j Ltd.), 1 g of athermally s-1i nkabl e conpound
DMOM PC (trade , produced by Honshu Chem c ndustry Co., Ltd.), and
0.5g of p-am he yItrlqre yS|Ianetqu3 ni sh |
Hac—@—a =5 CHj 3c—c S+ CgFy7503
0

<

WPAG-350 ' WPAG-360



bei ng a photosensitive pol ybenzoxazol e precursor conposition. The
resulting varni sh was evaluated for workability of pattern formation,
storage stability after exposure, and - 79 adhesion to the substrate, as
descri bed above. Conparative Exanple 1 Varnish J being a photosensitive
pol yi m de precursor conposition was prepared in the sane manner as Exanpl e
1 except that WPAG 314 and vinyltrinethoxysilane were not used. The

resul ting varni sh was eval uated for morkablllty of pattern formation,
storage stability after exposure, and 703dhesion to the. substrate, as

descri bed above. Conparative Exanple 2 Varnish K being a photosensitive
pol yi m de precursor conposition was prepared in the sane nmanner as Exanpl e

2 except that WPAG and m am nophenyl tri nmet hoxgsi | ane were t used.
The resulting varnigf as eval uated for workabi l of patter rmation,
storage stabilit eigpo and adhcemgl on., t he substrat®y as

descri bedyghe paratd L@H@ Qei 0F,s0;phot osgnibli ve
pol yi m de precu corrpol it was’ prep e same manner] as Exanpl e
3 except that WPA was not used and t the |y cross- abl e
conpound DIVL‘MPTBP replaced with DML- PTBP ( de nane, pr ed by
Honshu Chemi cal td.). The resulting varBng&, was eval uated for

wor kabi ity of patt‘@'?ﬁf'fi S%®ormation, storage stability afteDigepyiodedumand
adhesion to the substrate, as descri bed ab@ Conpar at | Wir#&anpl e 4

-5
CF5S0, '
§r Lrels @—S+ C,F15C00"

CHg
WPAG-315 WPAG-422

I
[5)

O
£

HsG, HsC\
CH-CH, CH~CH,
HaG,
HsC
GH-CHg © @ CH-CHy
Hal HyC

Q_S;J, "O0GCF,CF,C00" +s;—©

I
)

WPAG-419

WPAG-461



- 80 Blended were 24.82 g (0.08 nol) of 3,3 ,4,4" -

di phenyl et hert etracarboxylic dianhydride, 11.86 g (0.16 nol) of n-butyl

al cohol, 0.4 g (0.004 nol) of triethylamne, and 110 g of NMP in a dry
nitride gas flow. The m xture was stirred to react at roomtenperature for
8 hours to yield a solution of di-n-butyl 3,3 ,4,4"-

di phenyl et hertetracarboxylate in NMP. After cooling the solution to 0C,
17.13 g (0.144 nol) of thionyl chloride was dripped into the solution and
allowed to react for 1 hour to yield olution of di-n- butyl

3,3 ,4,4" -di phenyl ethertetracarboxylate ester dichloride. Then, a 0.5'L
flask equi pped with a stirrer and a thernoneter was charged with 105 g of
NVP, and 26.37 ¢ 0.072 nmol) of BAHF was added into the flask. The

m xture wa sol Hg&EGHae age ctynd 22.78 . 288 nol of
pyri di ne ﬁadﬁ%‘fe —Tcﬂzdbl-@he di - WQ 8 HzCOHRC CH0CH3 )

dlphenyleraé¥?%% q&£;g§%§?ate ?§&ﬁ50 IC (ﬁéia$4sgiutloqﬁ agrlpped into

the flask over &iod of 20 nfnutiées, tenper at ur e mgi Nt ai ned bet ween
0 'and 5¢. THEKALAR&DKZH ure vias STIMOMBE! 30C for 1 BRdIv-pEe T esul ti ng
solution was put into 3 L of water to precipitate solids. After being
col l ected and washgd, the SO|IdS Wer eq ?ried in a vacuum g{yer of 80C for
20 hours to yleld Netrpoer; H were dissolved 10 g of solid
Pol yner H, 2 g9k nadi, Rane di az? ezc CNMCD?H ), OHePORGR N %’PO%H
dlphenyllodonlun1nhtréie and 1 g of |sphenol A typtsCOefBiay resin

EPI KOTE 828 (t {Ke/l\q_AC a)rz_négoproduced SM 2] %n Epoxy NIKALAC MX-280

OH
HOH,C~~CHo0H

HaG—G—CHg
CH3
DML~-PTBP

Example i
In 50 g of N-methyl-2-pyrrolidone {NMP) were dissolved
5.01 g {0.025 mol) of 4,4'-diaminophenyl ether and 1.24 g

(0.005 mol) of 1,3-bis(3-aminopropyl)tetramethyldisiloxane
in a dry nitrogen gas flow. To the solution were added 21.4

g (0.03 mol) of hydroxy group-containing acid anhydride (a)
prepared in Synthesis 1 and 14 g of NMP, and the mixture was
allowed to react at 20°C for 1 hour and subsequently at 50°C

for 4 hours. Then, a solution of 7.14 g (0.06 mol} of N,N-

‘diﬁethylformamide dimethylacetal in 5 g of NMP was dripped

into the reaction mixture over a period of 10 minutes.
After dripping, the mixture was stirred at 50°C for 3 hours

to yield a solution of Polymer A.



Resins Co., Ltd.) to yield Varnish M being a photosensitive polyimde
precursor conposition. The resulting varnish was evaluated for workability
of pattern formation, storage stability after exposure, and adhesion to
the substrate, as described above. Conparative Exanple 5 In 30 g of NW
were dissolved 10 g of solid Polyner H prepared in Conparative Exanple 4,
2 g of quinone diazide conpound (h), 0.10 g of diphenyliodoniumnitrate,
and 0.50 g of dinmethylol urea to yield Varnish N being a photosensitive
pol yi m de precursor conposition. Thé F@salting varni sh was eval uated for
wor kability of pattern formation, storage stability after exposure, and
adhesion to the substrate, as described above. Conparative Exanple 6
Varni sh 0 being &0 phodHSENSI holEmeo! A $1b et Pore ckgsoraddedpdsy todn was
prepared in the sane manner as Conparative Exanple 5 except that

di net hyl ghinves daszidpl ecmgounth (&)4prbpatedt hoxgphthexysbBnzenel Jhe
resulting varnish was evaluated for workability of pattern formation

st orage oft WPRG-BY 4af{tendexpawmer, epraddcadhbyi ¥akboPubne €hemicale, as
descri bed above. Conparative Exanple 7 - 82 Varnish P being a

phot osendndeérpelsy Litdde ,ple2ugsof NEIBADASI MRoA7Raétprdpanadein t he sane
manner as Conparative Exanple 4 except that EPIKOTE 828 was not used. The
resul ti npredugedhbaSanval Ghemdcpdr Ceor kaBAL Dt #Sof pherBRALYf 6FREE oNn

storage stability after exposure, and adhesion to .
linkable compound, and 0.1 g of vinyltrimethoxysilane as an

adhesion-enhancing agent to yield Varnish A being a
photosensitive polyimide precursor composition. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 2

In 50 g of NMP was dissolved 15.1 g (0.025 mol) of
hydroxy group-containing diamine (b) prepared in Synthesis 2
in a dry nitrogen gas flow. To the solution were added 17.5
g (0.025 mol) of hydroxy group-containing acid anhydride (a)
prepared in Synthesis 1 and 30 g of pyridine, and the
mixture was allowed to react at 60°C for 6 hour. After the
‘completion of the reaction, the solution was put into 2 L of
water to produce precipitate, and the precipitate was
collected‘by filtration. The precipitate was dried for 20
hours in a vacuum dryer of 80°C to yield Polymer B.

In 30 g of GBL were dissolved 10 g of solid Polymer B,
2 g of quinone diazide compound (f) prepared in Synthesis 6,

0.1 g of WPAG-505 (trade name, produced by Wako Pure



the substrate, as described above. Conparative Exanple 8 Bl ended were 32.2
g (0.1 nol) of benzophenonetetracarboxylic dianhydride, 200 g of NMP, and
26.06 g (0.21 nol) of p-hydroxybenzyl al cohol, and the m xture was
stirred. Subsequently 21.2 g (0.21 nol) of triethylamne was dripped into
the m xture over a period of 30 mnutes. The m xture was allowed to stand
for 3 hours to react. After the conpletion of reaction, 20.02 g (0.1 nol)
of 4, 4'-di am nodi phenyl ether was added, and the m xture was stirred to

di ssolve the agents for 30 mnutes. THén, 0.21 nol of

di phenyl (2, 3-di hydr o- 2-t hi oxo- 3- benzoxazol e) phosphonate was added at 5
tinmes, and the mxture was allowed to stand for 5 hours to pronote a
condensafhemiradcindnstThesr 84dl.9ingd gl afrg hheruedlywasrpas-linkabael ar ge
anount of nethanol to wash. The product was dried in a vacuumdryer of 80C
for 20 heampoupdyTMPY-BPol({ade| nappesprpdunddgbynEpashul ghemjcadve t he
relationship p + = 0. In 30 g of NWP were dissolved 10 g of solid Polyner
|, - 83 12d§S§FYq8Pn@nét§Féziée506n95uﬁ3565)!tSageoPamPriEFﬁ?P@ﬁ@gbycol
divinyl ether to yield_Varnish Q being_a hot osensi ti ve pol yi m de

pr ecur soHoB8§RPoShemdfalTRBAUSESY| £Png Pﬁﬁngshaﬂésoe@aﬂuafeﬂ'for wor kabi li ty
of pattern, formation, storgge stabilitéiafter %ﬁgosure and adhesion to

the subsPPiPEPhgRYAETIpeSBgxyFidanechRpEiat iy ¥2EREAB B BegRgnded were 3. 44

9 (0-011£hg%£ enggt%vé_%Bigﬁhide precursor composition. The

resulting varniéh was evaluated for workability of pattern
formétion, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 3

In 50 g of NMP were dissolved 17 g (0.045 mol) of
hydroxy group-containing diamine compound {(c¢) prepared in
Synthesis 3 and 1.24 g (0.005 mol) of 1,3-bis(3-
aminopropyl)tetramethyldisiloxane in a dry nitrogen gas flow.
To the solution were added 12.4 g (0.04 mol) of 3,3',4,47-
diphenylethertetracarboxylic anhydride (ODPA) and 21 g of
NMP, and the mixture was allowed to react at 20°C for 1 hour
and subsequently at 50°C for 2 hours. To the reaction
mixture was added 0.98 g (0.01 mol) of maleic anhydride, and
the mixture was stirred at 50°C for 2 hours. Then, a
solution of 14.7 g (0.1 mol) of N,N-dimethylformamide
diethylacetal in 5 g of NMP was dripped into the mixtﬁre
over a period of 10 minutes. After dripping, the mixture
was stirred at 50°C for 3 hours to yield a sclution of

Polymer C.



. am nophenoxy) benzene, 9.42 g (0.047 nol) of 4,4'- diam nodi phenyl ether,
and 140 g of NWP, and the m xture was gradually stirred to dissolve the
agents conpletely. Then, 1.24 g (0.0056 nol) of pyronellitic dianhydride
and 15.92 g (0.0513 nol) of ODPA were gradually added to the solution and
stirred at roomtenperature. After stirring for 2 hours, 0.49 g (0.0029
nol ) of 5-norbornene-2, 3-di car boxyl anhydri de was gradual |y added, and
the m xture was stirred at roomtenperature for 16 hours. Then, 50 g of NWP
was added to the resulting solution /¢ dilute it with the tenperature

mai nt ai ned at -250C. The solution was stirred at roomtenperature while a
solution of 7.26 g (0.0717 nol) of triethylamne in 30 g of NMP was

gradual |y addegl. 3¢\ g S&f Uth®Np@fymed & Os¢ DuiGD wate dddssived omsd hyl et hyl
ether in 30 g of NMP was further added gradually. After stirring for 2
hours, toeFeghyhaneodiamidehbompdandasgl) eppepdrby ihi Bynaheshswith the
tenperature maintained low. The - 84 filtrate was gradually added to a

m xture 0f0% § of WweaBaAel (amdd2 hamé, dpsbdlbibed bmtWakboPprecipitate white
fine-grain solids. The product was washed with about 5 L of distilled

wat er anthdmiedli Andusacaem Utded .ol B0CEf ar tRermalily coosgrdinkeblenmer J,
whose p and g in formula (1) have the relationship p + g =0. In 30 g of
NVP wer ecdinpouhdeBMOM-ETBP {btradePobpaer PTodugeg by HangbueChemirad
conmpound (h) and 0.01 g of WPAG 314 (trade name, produced by Wako Pure
Chemni cal InAys$eyi €9 -1t &ty. }toapdePdSVvEr AESR-R bei ng a phot osensitive

polyi m de precursor conposition. The resulting varnish was eval uated
aminophenyltrimethoxysilane to yield Varnish C being a

photosensitive polyimide precursor composition. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 4

In 70 g of NMP were dissolved 6.08 g (0.025 mol) of
hydroxy group-containing diamine compound (d) prepared in
Synthesis 4, 4.51 g (0.0225 mol) of 4,4'-diaminodiphenyl
ether, and 0.62 g (0.0025 mol) of 1,3-bis(3-
aminopropyl)tetramethyldisiloxane in a dry nitrogen gas flow.
To the solution were added 24.99 g (0.035 mol) of hydroxy
group-containing acid anhydride (a), 4.41 g (0.015 mol) of
3,3',4,4'-biphenyltetracarboxyiic dianhydride, and 25 g of
NMP at room temperature. The mixture was stirred at room
temperature for 1 hour, and subsequently at 50°C for 2 hours.
Then, a solution of 17.6 g (0.2 mol) of glycidyl methyl
ether in 10 g of NMP was added to the reaction mixture and

stirred at 70°C for 6 hours to yield a solution of Polymer D.



for workability of pattern formation, storage stability after exposure,
and adhesion to the substrate, as descri bed above. Conparative Exanple 10
A sol ution of Polymer K whose p and q in fornmula (1) have the
relationship p + g = 0, was prepared in the sanme nmanner as Exanple 1
except that hydroxy group-containing acid anhydride (a) used for Polyner A
was replaced with ODPA. Then, Varnish S being a photosensitive polyimde
conposition was prepared in the sane nner as Exanple 3 except that the
resul ting-pol ynmer K sol ution was used i'nstead of Polynmer C solution. The
resulting varni sh was eval uated for workability of pattern formation
storage stability after exposure, and adhesion to the substrate, as
described abo¥®.40 g5of BeppelWlerah ntehuideiwerea phesobesdi2ivey
pol yi m de precursor conposition was prepared in the sane manner as Exanple
1 excepPft HHLNPRE @hé?#ﬁﬁl?ompéﬁgdlKg&aﬁF@P@EﬁéoaﬁdSKmkhﬁﬁgs BX- 278 was
replaced with a thermally cross-|inkabl e conpound DMOM PTBT and the
adhe5|ongeﬁﬁawgﬁﬁg3§8eﬁFraQPn9PWPPnEFH@%9§ﬂngHeWﬂ5§ RereySkamigad resul ting
varni sh eval uated for_workahilit attern formati.on, storage
stabilit%mgFF§F18§pB§Gré dnd9afhedi § ﬁeFHa k¥ <upEfriivkalde descri bed

ekl T LR IR RN R NS

VPAG 505c%%%1tc?1 EBer "Bk )C" 988 b BK§PLE m-
acetylaminophenyltrimethoxysilane to yield Varnish D being a
photosensitive polyimide precursor composition. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 5

In 50 g of NMP were dissolved 13.6 g (0.018 mol) of

hydroxy group-containing diamine compound (b) and 0.50 g
(0.002 mol) of 1,3-bis(3-aminopropyl)tetramethyldisiloxane
in a dry nitrogen gas flow. To the solution were added
17.86 g (0.025 mol) of hydroxy group-containing acid
anhydride (a) and 30 g of pyridine, and the mixture was
allowed to react 60°C for 2 hour. Then, 0.59 g (0.005 mol)
of 4-ethynylaniline was added as an end cap compound, and
the reaction was further continued at 60°C for another 2
hours. After the completion of the reaction, the solution
was put inte 2 L of water to precipitate solids, and the

solids were collected by filtration. The solids were dried

for 20 hours in a vacuum dryer of 80°C to yield Polymer E.



conpound TMOM BP were replaced with WPAG 567 and a thermal ly

cross-1inkabl e conpound DMOM PC and t he adhesi on- enhanci ng agent

m am nophenyl t ri met hoxysi |l ane was not used. The resulting varnish was

eval uated for workability of pattern formation, storage stability after
exposure, and adhesion to the substrate, as described above. Exanple 12
Varni sh V being a photosensitive polyimde precursor conposition was
prepared in the same manner as Exanpl g, 1 _ except that WPAG 314 was repl aced
wi th WPAG 315. The resulting varnish was evaluated for workability of
pattern - 86 formation, storage stability after exposure, and adhesion to
the substrate, as described above. Exanple 13 Varnish Whbeing a

phot osensi t i ven p30 yg nd eGPk egere oiiseobpodi 10 o eksspltipaPebymerthe sane
manner as Exanple 2 except that WPAG 505 and the thermally cross-1|inkable
conpound 2TRONEBRUjEPRer pREéde GPTROVPAGI8)9 AnBlt Heoft WBAHBBPFY
cross-|inkabl e compound NI KALAC MX-280._ The _resulting varni sh was

eval uat ed trgfenBapghi Pregused, vt dako FamemiGhamicalor sheing XA ak t er
exposure, and adhesion to the substrate, as described above., Exanple 14
Varni sh R BePhiga LBRETELANs PEPFE - poPPARLACCHMBEEREoPMOUSREOS EEPBR vas

W TP IPABEHS1. DRRGUCEUL B FRGSPl RPERIRAL LORALFEACPor HEFRAbi LroyOof o
pattern LOLIBL Q2:raBto030e, ShaRubY Bl AbnSKRORHER: 27912408 1O

Co., Ltd.), and 0.5 g of 3,3'- '
diaminodiphenyltetramethoxydisiloxane to yield Varnish E
being a photosensitive polyimide precursor composition. The
resulting varnish was evaluated for workability of pattern
fofmation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 6

Polymer F was prepared in the same manner as Example 5
except that 0.59 g of the end cap compound 4-ethynylaniline
was replaced with 0.54 g (0.005 mol) of 3-aminophenol. In
30 g of GBL were dissolved 10 g of solid Polymer F, 2 g of
quinone diazide compound (£), 0.005 g of WPAG-372 (trade
name, produced by Wako Pure Chemical Industries Ltd.), 2g of
a thermally cross-linkable compound NIKALAC MX-280 (trade
name, produced by Sanwa Chemical Co., Ltd.), 1.5 g of BIR-PC
(trade name, produced by Honshu Chemical Industry Co., Ltd.)},
and 0.5g of 3,3'-diacetylaminodiphenyltetramethoxydisiloxane
to yield Varnish F being a photosensitive polyimide

precursor composition. The resulting varnish was evaluated



t he substrate, as described above. Exanple 15 Varnish Y being a
phot osensi ti ve pol ybenzoxazol e precursor conposition was prepared in the
same nmanner as Exanple 9 except that WPAG 314 was replaced with WPAG 422.
The resulting varnish was.evaluated for workability of pattern formation
storage stability after exposure, and adhesion to the substrate, as
descri bed above. - 87 The constituents of the varnishes 'of Exanples 1 to
15 and Conparative Exanples 1 to 10 ate shown in Table 1, and the
eval uation results are shown in Table 3. 88 ~nwwa) QUmwww Na) a)
a) wa

for workability of pattern formation, storage stability

after exposure, and adhesion to the substrate, as described

above.

Example 7

In 30 g of GBL were dissolved 10 g of sclid Polymer B

prepared in Example 2, 2 g of gquinone diazide compound (g),

0.01 g of WPAG-314 (trade name, produced by Wako Pure

Chemical Industries Ltd.), 0.5 g of a thermally cross-

linkable compound NIKALAC MX-270, 1 g of DMOM-PC, 0.5 g of

vinyltriethoxysilane, and 0.5 g of 3,3"-

diacetylaminodiphenyltetramethoxydisiloxane to yield Varnish

G being a photosensitive peolyimide precursor composition.

The resulting varnish was evaluated for workability of

pattern formation, storage stability after exposure, and

adhesion to the substrate, as described above.

Example 8

In 30 g of the Polymer C solution were dissolved 1.6 g

~of quinone diazide compound (g), 0.01 g of BDS-109 (trade

name, produced by Midori Kagaku Co., Ltd.), 0.01 g of WPAG-

567 (trade name, produced by Wako Pure Chemical Industries

Ltd.), 1 g of a thermally cross-linkable compound DMOM-PTBP

(trade name, produced by Honshu Chemical Industry Co., Ltd.).

and 0.5 g of m~acetylaminophenyltrimethoxysilane to yield

Varnish H being a photosensitive polyimide precursor

composition. The resulting varnish was evaluated for
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workability of pattern formation, storage stability after

exposure, and adhesion to the substrate, as described above.

Example 9

In 50 g of NMP and 26.4 g (0.3 mol) of glycidyl methyl

ether was dissolved 18.3 g {(0.05 mol) of BAHF in a dry

nitrogen gas flow, and the solution was cooled to -15°C. A

solution of 14.7 g (0.050 mol) of diphenyletherdicarbonyl

dichloride in 25 g of GBL was dripped into the foregoing

solution such as not to increase the temperature of the

mixture to more than 0°C. After the completion of dripping,

the mixture was stirred at -15°C for 6 hours to react.

After the completion of reaction, the solution was put into

3 L of water to produce a white precipitate. The

precipitate was collected by filtration, washed with water

three times, and dried in a vacuum dryer of 80°C for 20

hours to yield Polymer G.

In 30 g of GBL were dissolved 10 g of solid Polymer G,

2g of quinone diazide compound {f), 0.01 g of WPAG-314

(trade name, produced by Wako Pure Chemical Industries Litd.).,

1 g of a thermally cross-linkable compound DMOM-PC (trade

name, produced by Honshu Chemical Industry Co., Ltd.), and

0.5g of p-aminophenyltrimethoxysilane to yield Varnish I

being a photosensitive polybenzoxazole precursor composition.

The resulting varnish was evaluated for workability of

pattern formation, storage stability after exposure, and
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adhesion to the substrate, as described above.
Comparative Example 1

Varnish J being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 1
except that WPAG-314 and vinyltrimethoxysilane were not used.
The resulting varnish was evaluated for workability of
pattern formation, storage stability after exposure, and
adhesion to the substrate, as described above.
Comparative Example 2

Varnish K being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 2
except that WPAG-505 and m-aminophenyltrimethoxysilane were
not used. The resulting varnish was evaluated for
workability of pattern formation, storage stability after
exposure, and adhesion to the substrate, as described above.
Comparative Example 3

Varnish L being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 3
except that WPAG-567 was not used and the thermally cross-
_linkable compound DMOM-PTBP was replaced with DML-PTBP
(trade name, produced by Honshu Chemical Co., Ltd.). The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.

Comparative Example 4
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Blended were 24.82 g (0.08 mol) of 3,3",4,4"-
diphenylethertetracarboxylic dianhydride, 11.86 g (0.16 mol)
of n-butyl alcchol, 0.4 g (0.004 mol)} of triethylamine, and
110 g of NMP in a dry nitride gas flow. The mixture was
stirred to react at room temperature for 8 hours to yield a
solution of di-n-butyl 3,3',4,4'-
diphenylethertetracarboxylate in NMP.

After cooling the solution to 0°C, 17.13 g (0.144 mol)
of thionyl chloride was dripped into the soclution and
allowed to react for 1 hour to yield a solution of di-n-
butyl 3,3",4,4'-diphenylethertetracarboxylate ester
dichloride. Then, a 0.5 L flask équipped with a stirrer and
a thermometer was charged with 105 g of NMP, and 26.37 ¢
(0.072 mol) of BAHF was added into the flask. The mixture
was stirred to dissolve the agents, and 22.78 g (0.288 mol)
of pyridine was added. Then, the di-n-butyl 3,3',4,4'-
diphenylethertetracarboxylate ester dichloride solution was
dripped into the flask over a period of 20 minutes, with
temperature maintained between 0 and 5°C. Then, the mixture
was stirred at 30°C for 1 hour. The resulting solution was
put into 3 L of water to precipitate solids. After being
collected and washed, the solids were dried in a vacﬁum
dryer of 80°C for 20 hours-to yield Polymer H.

In 30 g of NMP were dissolved 10 g of solid Polymer H,

2 g of quinone diazide compound (g}, 0.1 g of
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diphenyliodonium nitrate, and 1 g of a bisphenol A type

Cr od

Oy r~bCDDU. col V' -ti' mot O0OOCDLOr D cc -CQtiv y C} 1}~ mCO 515;

epoxy resin EPIKOTE 828 (trade name, produced by Japan Epoxy

Resins Co., Ltd.) to yield Varnish M being a photosensitive

polyimide precursor composition. The resulting varnish was

evaluated for workability of pattern formation, storage

stability after exposure, and adhesion to the substrate, as

described above.

Comparative Example 5

In 30 g of NMP were dissolved 10 g of solid Polymer H

prepared in Comparative Example 4, 2 g of quinone diazide

compound (h), 0.10 g of diphenyliodonium nitrate, and 0.50 g

of dimethylol urea to yield Varnish N being a photosensitive

polyimide precursor composition. The resulting varnish was

evaluated for workability of pattern formation, storage

stability after exposure, and adhesion to the substrate, as

described above.
Comparative Example 6

Varnish O being a photosensitive polyimide precursor

composition was prepared in the same manner as Comparative

Example 5 except that dimethylol urea was replaced with 1,4-

bis(methoxyphenoxy)benzene. The resulting varnish was

evaluated for workability of pattern formation, storage

stability after exposure, and adhesion to the substrate, as

described above.

Comparative Example 7
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Varnish P being a phétosensitive polyimide precursor
comﬁosition was prepared in the same manner as Comparative
Example 4 except that EPIKOTE 828 was not used. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.

Comparative Example 8

Blended were 32.2 g (0.1 mol) of
benzophenonetetracarboxylic dianhydride, 200 g of NMP, and
26.06 g (0.21 mol) of p-hydroxybenzyl alcohol, and the
mixture was stirred. Subsequently 21.2 g (0.21 mol) of
triethylamine was dripped into the mixture over a period of
30 minutes. The mixture was allowed to stand for 3 hours to
react. After the completion of reaction, 20.02 g (0.1 mol)
of 4,4"-diaminodiphenyl ether was added, and the mixture was
stirred to dissolve the agents for 30 minutes. Then, 0.21
mol pf diphenyl(2,3-dihydro-2-thioxo-3-
benzoxazole)phosphonate was added at 5 times, and the
mixture was allowed to stand for 5 hours to promote a
condensation reaction. The resulting slurry mixture was put
into a large amount of methanol to wash. The product was
dried in a vacuum dryer of 80°C for 20 hours to yield
Polymer I, whose p and ¢ in formula (1) have the
relationship p + q = 0.

In 30 g of NMP were dissolved 10 g of solid Polymer I,
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2 g of quinone diazide compound {g), 5 g of
triethyleneglycol divinyl ether to yield Varnish Q being a
photosensitive polyimide precursor composition. The
resulting varnish was evaluated for workability of pattern
formation, storage stabiiity after exposure, and adhesion to
the substrate, as described above.
Comparative ExXample 9

Blended were 3.44 g (0.0117 mol) of 1,4-bis(4-
aminophenoxy)benzene, 9.42 g (0.047 mol) of 4,4"-
diaminodiphenyl ether, and 140 g of NMP, and the mixture was
gradually stirred to dissolve the agents completely. Then,
1.24 g (0.0056 mol) of pyromellitic dianhydride and 15.92 g
(0.0513 mol) of ODPA were gradually added to the solution
and stirred at room temperature. After stirring for 2 hours,
0.49 g (0.0029 mol) of 5-norbornene-2,3-dicarboxylic
anhydride was gradually added, and the mixture was stirred
at room temperature for 16 hours. Then, 50 g of NMP was
added to the resulting solution to dilute it with the
temperature maintained at -25°C. The solution was stirred
at room temperature while a solution of 7.26 g (0.0717 mol)
of triethylamine in 30 g of NMP was gradually added. A
solution of 7.18 g (0.0759 mol) of chloromethyl ethyl ether
in 30 g of NMP was further added gradually. After stirring
for 2 hours, triethylammonium chloride was removed by

filtration with the temperature maintained low. The
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filtrate was gradually added to a mixture of 1 L of methanol
and 2 L of distilled water to precipitate white fine-grain
solids. The product was washed with about 5 L of distilled
water and dried in a vacuum dryer of 80°C for 20 hours to
yvield Polymer ﬁ, whose p and g in formula (1} have the
relationship p + @ = 0.

In 30 g of NﬁP were dissolved 10 g of solid Polymer J,
2 g of guinone diazide compound (h} and 0.01 g of WPAG-314
(trade name, produced by Wako Pure Chemical Industries Ltd.)
to yield Varnish R being a photosensitive polyimide
precursor composition. The resulting varnish was evaluated
for workability of pattern formation, storage stability
after exposure, and adhesion to the substrate, as described
above.
Comparative Example 10

A solution of Polymer K, whose p and ¢ in formula (1)
have the relationship p + @ = 0, was prepared in the same
manner as Example 1 except that hydroxy group-containing
acid anhydride (a) used for Polymer A was replaced with ODPA.
Then, Varnish S being a photosensitive polyimide composition
was prepared in the same manner as Example 3 except that the
resulting polymer K scolution was used instead of Polymer C
solution. The resulting varnish was evaluated for
workability of pattern formation, storage stability after

expoSure, and adhesion to the substrate, as described above.
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Example 10

Varnish T being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 1
except that the thermally cross-linkable compound NIKALAC
MX-270 was replaced with a thermally cross-linkable compound
DMOM-PTBT and the adhesion-enhancing agent
vinyltrimethoxysilane was not used. The resulting varnish
was evaluated for workability of pattern formation, storage
stability after exposure, and adhesion to the substrate, as
described above.
Example 11

Varnish U being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 2
except that WPAG-505 and the thermally cross-linkable
compound TMOM-BP were replaced with WPAG-567 and a thermally
cross-linkable compound DMOM-PC and the adhesion-enhancing
agent m-aminophenyltrimethoxysilane was not used. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 12

Varnish V being a photosensitive polyimide precursor
composition was prepared in the same manner as Example-l
except that WPAG-314 was replaced with WPAG-315. The

resulting varnish was evaluated for workability of pattern
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formation, storage stability after exposure, and adhesion to
the substrate, as described above. |
Example 13

Varnish W being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 2
except that WPAG-505 and the thermally cross-linkable
compound TMOM-BP were replaced with WPAG-419 and the
thermally cross-linkable compound NIKALAC MX-280. The
resulting varnish was evaluated for workability of pattern
formation, storage stability after exposure, and adhesion to
the substrate, as described above.
Example 14

Varnish X being a photosensitive polyimide precursor
composition was prepared in the same manner as Example 4
except that WPAG-350 was replaced with WPAG-461. The
. resulting varniéh was evaluated for workability of pattern
formation, storage stability after e#posure, ahd adhesion to
the substrate, as described above.
Example 15 |

Varnish Y being a photosensitive polybenzoxazole
precursor composition was prepared in the same manner as
Example 9 except that WPAG-314 was replaced with WPAG-422.
The resulting varnish was evaluated for workability of
pattern formation, storage stability after exposure, and

adhesion to the substrate, as described above.
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The constituents of the varnishes of Examples 1 to 15
and Comparative Examples 1 to 10 are shown in Table 1, and

the evaluation results are shown in Table 2.
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WHAT IS CLAIMED'1S: 1. A photosensitive resin precursor conposition
conprising: (a) a polyner essentially conposed of a structural unit
expressed by fornmula (1): (I Hp (OH1g COR-CONHR2-NH (1) Sn (COOR)
m wherein Rl represents an organic group with a valence of 2 to 8, having
at least two carbon atons; R2 represents an organic group with a val ence
of 2 to 6, having at least two carbon atons; R3 represents one sel ected
fromthe group consisting of hydr ogeggyand organi ¢ groups having a carbon
nunber in the range of I to 20; n represents a nunber of ranging from 10
to 100,000; mrepresents an integer in the range of 0 to 2; and p and ¢
are each an integer in the range of 0 to 4 and satisfy the relationship p
+ g > 0; WHBT &P CBASMEPwWASphoto acid generators; and (c) a conpound having
an al koxymet hyl group. 2. The photosensitive resin precursor conposition
according to Caim1, wherein at |east one of said at |least tw photo acid
generators is a quinone diazide conpound, and - 91 at |east one of said at
least two photo atiRhQEPEsntbitve sresil REFTYm TP oihPtonsi sting of
sul fonium salts, phosphoniumsalts, and diazoniumsalts. 3. The
photosenEPFPFéSFBan precursor conposition according to daim1, wherein

at |east one P; sal meer essentlally composed of a structural unit

expressed by formula (1):

(OH), (OH)q
CO—R'—CO-NH—R?-NH 6y
.
(COORY,

wherein R' represents an organic group with a valence of 2
to 8, having at least two carbon atoms; R? represents an
organic group with a valence of 2 to 6, having at least two
carbon atoms; R? represents one selected from the group
consisting of hydrogen and organic groups having a carbon
number in the range of 1 to 20; n represents a number of
ranging from 10 to 100,000; m represents an integer in the
range of 0 to 2; and p and g are each an infeger in the
range of 0 to 4 and satisfy the relationship p + g > 0;

(b) at least two photo acid generators; and

(c) a compound having an alkoxymethyl group.

2. The photosensitive resin precursor composition
according to Claim 1, wherein at least one of said at least

two photo acid generators is a guinone diazide compound, and



two photo acid generators is a quinone diazide conmpound, and at |east one
of said at |east two photo. acid generators is selected from sulfonium
salts expressed by forrmulas (14) to (16): R4l R42-S+ Z R43 (14) R41 R41
Z +S-R42-RA4 R42-S+ z 43 43 (15) R41 RA1 RA2-S+ Z-RA5-Z +S-R42 (16) R43
R43 wherein R41 and R42 may be the sane or different, and each represent
an organi c group having a carbon nunber in the range of 1 to 20; R44 and
R45 each represent one sel ected frqnbﬁhg group consisting of a single bond
and organi ¢ groups having a carbon nunber in the range of | to 20; Z-
represents an anion portion selected fromthe group consisting of R46SOZ-,
R46COO-, and SbF6-; and R46 represents an organic group having a carbon
nunber iatt heapingheobf| sapd2at leggt #woThhRophotoitdngeneyatersihsprecur sor
conposition according to Claiml, wherein at |east one of said at |east
two phot §edertedefiernt 6hg PEOUPUPRBABLENAZPEHeSLLRAPBLNE, SAKES  at | east one

of said at |east two photo acid _generators is a triarylsulfoniumsalt.
phosphonium salts, and diazonium salts.

3. The photosensitive resin precursor composition
according to Claim 1, wherein at least one of said at least
two photo acid generators is a quinone diazide compound, and
at least one of said at least two photo acid generators is

selected from sulfonium salts expressed by formulas (14) to

(16):

R41

R2-S4 Z~ (14)
éms
R41 R41

7" +S-R*2-R*—R*®-S; 7 (15)
h43 |5{43
341 841

R*%-8+ z-R®-z" ;5-p® (1)
e "

wherein R*' and R*? may be the same or different, and
each represent an organic group having a carbon number in
the range of 1 to 20; R* and R*®* each represent one selected
from the group consisting of a single bond and organic
groups having a carbonh number in the range of 1 to 20; Z°
represents an anion portion selected from the group
consisting of R%S0?", R%*Cc00", and SbF®; and R?® represents an

organic group having a carbon number in the range of 1 to 20.



5. The photosensitive resin precursor. conposition according to any one of
Clains 1 to 4, wherein (c)the conpound having an al koxynet hyl group
contains at | east one of a conpound having a phenolic hydroxy group and/or
a conpound having a ureal organic group expressed by formula (2):

RAO -CHz-N N-CH2' OR4 (2) 4"'*~K O wherein R4 represents an al kyl group
havi ng a carbon nunber in the range of I to 20. 6. The photosensitive resin
precursor conposition according to _amy qne of Clains 1 to 5, further
conprising at |east one conpound(d) selected fromthe group consisting of
vi nyl si |l ane conmpounds and conpounds expressed by fornulas (3) and (4): - 9
3- RBRL RSR7I ih1111 NAr Si--OSi--R(3) 7s/ 12 Rs )RR13 (15)e
R16 /N Ari Si-O 7\R14J 1 R

4, The photosensitive resin precursor composition
according to Claim 1, wherein at least one of said at least
two photo acid generators is a quinone diazide compound, and
at least one of said at least two photo acid generators is a

triarylsulfonium salt.

5. The photosensitive resin precursor composition
according to any one of Claims 1 to 4, wherein (c)the
compound having an alkoxymethyl group contains at least one
of a compound having a phenolic hydroxy group and/or a
compound having a ureal organic group expressed by formula

{2):

R'0~CH,-N N-CH,-OR" @)

\\\nflaf/,
wherein R* represents an alkyl group having a carbon

number in the range of 1 to 20.

6. The photosensitive resin precursor composition
according to any one of Claims 1 to 5, further comprising at
least one compound(d) selected f£rom the group consisting of
vinylsilane compounds and compounds expressed by formulas

(3) and (4):



R18 (~20) R21 1 g Si-Ar2 N_ (4) h wherein Arl and Ar 2 are each sel ected
fromthe group consisting of aromatic rings having at | east 6 carbon atons
and aromatic-heterocyclic structures having at |east 2 carbon atons ; R5,
R6, R12, R1'4 , R21, and R22 may be the sane or different, and are each
selected fromthe group consisting of hydrogen and organi c groups having a
carbon nunber in the range of 1 to 4; R7, R15, and R20 may be the sane or
different, and each represent an orgag@c_group havi ng a carbon nunber in
the range of 1 to 6; R8 to R12 and R16 to R 9 may be the sane or different,
and are each selected fromthe group consisting of hydrocarbon groups

havi ng a carbon nynber, in the range of 1 to 6, alkoxy groups having a
carbon nunber in arﬁ%)of h&o 6, R{’rﬂj t he phenyl group, and at | east
one of R3to Rl d R' M R19'i s ohe |of tﬂp aIZgﬁy groups; a, d, f, and
h are each a nat JraI/N Arl—da8ib0¢-Si—Rhd g each an integer of 0
th
a [~

or nore and sati rel atilorighi ps 1l a+bs4, 15d+es 4, and 1
5 g+ h 4. F?P R12S

s LY
“N+-Ar'—-8i-04-Si—ArP— N @)
Ri4 ﬁw Ii-{is “R22
d f h

wherein Ar! and Ar? are each selected from the group
consisting of aromatic rings having at least 6 carbon atoms
and aromatic heterocyclic structures having at least 2
carbon atoms; R°, R®, R!?, R!, R?, and R** may be the same or
different, and are each selected from the group consisting
of hydrogen and organic groups having a carbon number in the

3 and R?*® may be the same or different,

range of 1 to 4; R’, R
and each represent an organic group having a carbon number
in the range of 1 to 6; R® to R' and R'™ to R'” may be the
same or different, and are each selected from the group
consisting of hydrocarbon groups having a carbon number in
the range of 1 to 6, alkoxy groups having a carbon number in
the range of 1 to 6, and the phenyl group, and at least one
of R® to R*® and R to R is one of the alkoxy groups; a, @,
f, and h are each a natural number; and b, ¢, e, and g are

each an integer of 0 or more and satisfy the relationships 1

=a+b=<4, 1 =d+e=<4, and 1 =g+ h =< 4.



