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having excellent heat resistance, such as polyimide resins,
are being used taking advantage of their properties in the
20 interlayer dielectric materials.

In forming circuit patterns on semiconductor
integrated circuits or printed circuit boards, the pattern
formation is achieved through a number of cumbersome steps
including formation of a resist layer on the surface of a

25 base material, exposure of predetermined positions, removal
of unnecesgsary portions by etching or the like, and
cleaning of the gurface of a substrate. Therefore, the
development of heat-resistant photosensitive materials that
congtitute resists at necessary portions which can serve as

30 an insulating material after forming patterns by exposure
and development is desired. For meeting such demands,
recently, photeosensitive polyimide and polybenzoxazole are
being mainly used as a resin constituting the resist

wherein the resins themselves have photosensitivity and




2 hence can easily forma pattern nerely by
application, exposure, and devel opnent, thus
shortening the sem conductor fabrication process.

Most of the conventional photosensitive polyimde is
of a negative type 5 such that an organic solvent is
used as a devel oper and the exposed portions becone
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polybenzoxazole precursor having an acid functional group
as a base resin has been proposed (see Japanese Patent
Application Publication No. H1-46862) .

In the photosensitive resins, the improvement of
development properties is important, and therefore the
resin is comprised of a polymer having a low molecular
weight for increasing the solubility. However, the polymer
having a low molecular weight exhibits only unsatisfactory
mechanical properties even after being cured, and thus the
conventional photosensitive resin materials have a problem
in that they cannot exhibit their advantageous resin
properties.

The present invention has been achieved in view of the
above problem, and an object of the invention is to provide
a resin composition comprising a photosensitive polyimide

precursor, polybenzoxazole precursor, polyimide, or



a resin conposition conprising a photosensitive
pol yi m de precursor, polybenzoxazol e precursor,
polyi m de, or 3 polybenzoxazol e capable of form ng a
cured resin having excellent prdperties, a copol yner
thereof, or a mxture thereof; a nmethod for formng a
pattern using the resin conposition; and an
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In the present invention, there are provided a resin
composition comprising a photosensitive polyimide precursor,
20 polybenzoxazole precursor, polyimide, or polybenzoxazole
capable of forming a cured resin having excellent
properties, a copolymer thereof, or a mixture thereof; a
method for forming a pattern using the resin composition;
and an electronic part having an electronic device having
25 the pattern. '
Namely, the present invention is as follows:
{11 A photosensitive resin composition comprising: (&) a
polymer having an acid functional group and/or a
substituent derived therefrom; (B) a compound having at
30 least one substituent derived from an amine functional
group; (C) a photcoreactive compound; and (D) a solvent.

[2] The photosensitive resin composition according to [1],

wherein the compound of the component (B) further has at
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group; (C) a photoreactive conpound; and (D) a
solvent. [2] The photosensitive resin conposition
according to [1], wherein the conmpound of the
conmponent (B) further has at 4 4l east one acid
functional group and/or substituent derived
therefrom [3] The photosensitive resin conposition
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an amine functional group, and wherein the component (B)
has one substituent or two substituents derived from an
amine functional group and has one acid functional group
and/or substituent derived therefrom.

[7] The photosensitive resin composition according to [1],
wherein the polymer (A) is a heat-resistant polymer.

[8] The photosensitive resin composition according to [1],
wherein the acid functional group in the polymer (A) is a
carboxyl group and/or a phenolic hydroxyl group.

[9] The photosensitive resin composition according to [7]
or [8], wherein the heat-resistant polymer is a polyimide
precursor represenfed by the general formula (1) below or
polyimide derived from the precursor, a polybenzoxazole
precursor represented by the general formula (2) below or
polybenzoxazole derived from the precursor, a copolymer

Jthereof, or a mixture thereof:
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precursor represented by the general fornula (1) bel ow
or 30 polyimde derived fromthe precursor, a
pol ybenzoxazol e precursor represented by the genera
formula (2) below or pol ybenzokazol e derived fromthe
precursor, a copolynmer thereof, or a mxture thereof:
5 00 ~NHYI-NHX1. . (1) RIO~~FOR 00n1
wherein X1 represents a tetraval ent organic group, Y1
5 represents a divalent organic group, Rl represents
hydrogen jor a gongval ent organic grdup, and nl
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~-NH Y2-NH X2 R2 . (2) 10 n2 erein X2 - « « (1)

represents_a_di vahent_organi c group, [Y2 represents'a
tetraval ew&grg ni up, of which tjwo valences are
used i n bpndi ngyt ¢ hydroxyl groups, 15 represents
hydrogen br a nonoval ent organi ¢ groupM and n2
represents an integer of 2 to 500 corresponding to the
nunber of the repeating units of the polyner. [101 A
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wherein X; represents a divalent organic group, Y:
represents a tetravalent orgaﬁic group; of which two
valences are used in bonding to hydroxyl groups, R,
represents hydrogen or a monovalent organic group, and n;
represents an integer of 2 to 500 corresponding to the
number of the repeating units of the polymer.

[(10] A method for forming a pattern, comprising: a step of
applying the photosensitive resin composition according to
[1] onto a substrate and drying it; a step of subjecting
the applied and dried photosensitive resin film to light
exposure; a step of subjecting the exposed photosensitive

resin film to development using an alkaline aqueous




resin filmto devel opnment using an al kal i ne aqueous 6
solution; and a step of subjecting the pattern
obtained in the devel opnment to heat treatnment. [11]
An el ectronic part having an el eétroni c device having
the pattern obtained by the nethod according to [10],
5 wherein the pattern is an interlayer dielectric
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development properties.
The invention according to the item [7] has an effect
20 of the invention according to the item [1] and forms a
cured resin having more excellent properties, and the
invention according to the item [8] is directed to the
photosensitive resin composition wherein the acid
. functional group in polymer (A) is a carboxyl group and/or
25 a phenolic hydroxyl group.
The invention according to the item [9] is directed to
the photosensitive resin composition wherein polymer (A) is
a polyimide precursor represented by the general formula
(1), a polybenzoxazole precursor represented by the general
30 formula (2), polyimide or polybenzoxazole derived from the
precursor, a copolymer thereof, or a mixture thereof, and

is directed to the resin composition having an effect of

the invention according to the item [l], wherein polymer




precursor, a copolynmer thereof, or a m xture thereof,
and is directed to the resin conposition having an
effect of the invention according to the item][1],
wherein polymer 7 (A) is a photbsensitive polyim de
precursor, a polybenzoxazol e precursor, polyimde,
pol ybenzoxazol e, a copolynmer thereof, or a m xture
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functional group and/or a substituent derived
therefrom (B) a conpound 25 having at |east one

subgtEFUeRicaerTres bromrawawi ne functional group,
(O a photoreactive conpound, and (D) a solvent. It
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polymer 30 (A) to have a higher nol ecul ar weight.
BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention will be explained
20 below in detail with reference to the accompanying drawing.
Note that the invention is not limited to the embodiments.
In the present invention, the essential components
include (A) a polymer having an acid functional group
and/or a substituent derived therefrom, (B) a compound
25 having at least one substituent derived from an amine
functional group, {(C)} a photoreactive compound, and (D) a
solvent. It is considered that component (B) is reacted
with the acid functional group and/or substituent derived
therefrom in component (A) due to heating to cause polymer
30 (A) to have a higher molecular weight.

With respect to component (A) in the present invention,

examples of the polymers having an acid functional group

and/or a substituent derived therefrom may include
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Wth respect to conponent (A) in the present

i nvention, exanples of the polyners having an acid
functional group and/or a substituent derived
therefrom may i nclude 8 polyinBde precursors obtained
froma tetracarboxylic dianhydride and a diam ne,

pol ybenzoxazol e precursors obtained froma
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being bonded to the polymer is further reacted with the
polymer or a polymer of another component (A), that is, the
compound forms crosslinking in the polymer molecules or
between the polymer molecules to further increase the
molecular weight of the polymer of component (A). With
respect to the manner for increasing the molecular weight
of the polymer of component (A), there is no particular
limitation.

Examples of tetracarboxylic dianhydrides may include
pyromellitic dianhydride, 3,37,4,4'-biphenyltetracarboxylic
dianhydride, 2,3,3’,4’-biphenyltetracarboxylic dianhydride,
2,2',3,3'-biphenyltetracarboxylic dianhydride, 3,37,4,4°—-
benzophenonetetracarboxylic dianhydride, 2,27,3,3'-
benzophenonetetracarboxylic dianhydride, 2,2-bis(3,4-
dicarboxyphenyl)propane dianhydride, 2,2-bis(2,3-
dicarboxyphenyl)propane dianhydride, 1,1-bis(3,4-




3' - bi phenyl tetracar boxylic di anhydri de,
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dihydroxybiphenyl, N-(trimellitic dianhydride)}-2,2’-bis(3-
amino-4-hydroxyphenyl) sulfone, N-(trimellitic
dianhydride)~2,2’~bis (3-amino-4-hydroxyphenyl) ether, N-
(trimellitic dianhydride)-2,2‘-bis (3~amino-4-
hydroxyphenyl)propane, N—(trimellitic dianhydride)}-2,4-
diaminophenol, N-(trimellitic dianhydride)-2,5-
diaminophenol, and N-(trimellitic dianhydride)-1,4-diamino-
2,5-dihydroxybenzene, and these may be used individually or
in combination. The tétracarboxylic dianhydride is not
necessarily limited to those listed above. The
tetracarboxylic dianhYdride and the diamine may be used in
combination.

Examples of diamines may include 4,4’-diaminodiphenyl

ether, 4,4’-diaminodiphenylmethane, 4,4’'-diaminodiphenyl

sulfone, 4,4’-diaminodiphenyl sulfide, m—-phenylenediamine,
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i n conbi nation. The tetracarboxylic dianhydride is not
necessarily limted to those |listed above. The
tetracarboxylic dianhydride and the diam ne may be
used in 30 conbination. Exanpllds of di am nes may

i ncl ude 4, 4'-di am nodi phenyl ether,

4, 4" -di am nodi phenyl net hane, 4, 4'-di am nodi phenyl

Suéiﬁﬂ§hyﬂeﬂedgéﬁﬂh80diPQEﬂthﬁHgﬁb €diamine, 2,6-
m phenyl enedi am ne, 10 ' p- phényl enedi am ne,

1 Eamia’pmh%ﬂl@@edmam nebig{é-amaphphehergdhaniie, sulfone,

b | f .
bié{ AR rEpy 1 E b BB ey big (a-
ammﬂ%@m@w&p) wh@maxh y1bisl 41 41arhnORBBRENYXPNBA¥NY1] ether,

et her 5 1, 4-bis(4- am nophenoxy) benzene,
tﬁh%{ﬁwmunqphew:am lﬁ%mﬂ@nyié 2'-dimethyl-4,4"-

2 &aa f%ﬂ@%pé%ﬁéﬂ gg} §$§fyhsﬂsa$é %1?9H}Qh§nyl, 3,3'-

chdumetﬁybh@ny1 dlamlnoblphenyl 3,37- d1ethyl—4 4’ -
| -4, 4" -di am nob| Ehen

2, %‘a%mf ot <% a3 Y[ FhE HEBFpRRKYT 4. 4 ~diaminobiphenyl,
2 22 Zdlmh@@tﬁ&%gﬂl Q'@m@%Mﬂmenyl 2,2'-dimethoxy-

3, 3' - di met hoxy- 4, 4' -'di am nobi phenyl,
42 4 mdwn;gbw?mnm]@ an n@m@imymoxy 4,4’'-diaminobiphenyl,

2%2 d_i%%g{c?‘{gu msz{ h%% bnﬂgﬁn#%bb? ‘p%en%’hydroxy 4,47~

2 d@.aﬁkilardblqh‘m?m c ad d—dﬁ(ﬁrlﬂlm&@@wp)ma&fd
3, 3" -di am nabi phenyl 5'-djcarboxylic 15 acid
4 b argingh bRiE ey %wmmlsﬂcs@erbﬁ%q A 3 e?T d,

4 ﬂaﬂr@iﬂé?%z@“%ﬂ&etﬁ‘@&&aﬁnlr%rgfﬁ S boxy? ?Cicﬁjl%arboxyllc

4' - "di am nodi phenyl” sulfone-5,5' I C acl
4a4:J-d,d|4arﬁ r'r@thmemdlpdlﬂrf}rld@@& -5 Tardioetbexykid,acid,

: di h .
25 s D AR R S R ey sy e acid, 4,4
2 daanmrm(dipamm Asultﬁtﬂfes»a/ M@J}ﬁj@ﬂf}}luﬂi QU APANE, 4 ¢ ~
ox /bi s(3-am no- 4- hydroxypheny

1 eheng, ;}drswﬁﬁ’@q lﬁwowmc acid, 4,4'-

dld%%(l%ghgnm%kgg%hﬁqyoa&bo%}%@ldl hydlr oxyb| p neony
NhMdreZxyphenyl) propane, 2,2'-bis(3- amlno -4-
hydroxyphenyl)hexafluoropropane, oxybis (3-amino-4-
hydroxyphenyl), bis{3-amino-4-hydroxyphenyl) sulfone, 2,4-
diaminophenol, 1,4-diamino-2,5-dihydroxybenzene, N,N’'-(4-
aminophenylcarbonyl)-3,3'~dihydroxybiphenyl, N,N’-(3-
aminophenylcarbonyl)—3,3’—dihydroxybiphenyl, N,N"-(4-
aminophenylcarbonyl)}2,2’-bis (3-amino-4-

hydroxyphenyl) hexafluoropropane, N,N'-(3-
amincphenylcarbonyl)2,2’-bis (3-amino-4-~
hydrquphenyl)hexafluoropropane, N,N'-(4-
aminophenylcarbonyi)2,2'—bis(3—amino—4—
hydroxyphenyl)propane, N,N‘-(3-aminophenylcarbonyl)2,2’-
bis (3-amino-4-hydroxyphenyl)propane, N,N"-(4-
aminophenylcarbonyl)-oxybis (3-amino-4-hydroxyphenyl), N,N’'-



25 am nophenyl car bonyl ) - 3, 3' - di hydr oxybi phenyl ,
N, N - (4- am nophenyl carbonyl) 2, 2' - bi s(3-am no- 4-
hydr oxyphenyl ) hexaf | uor opropane, N, N -(3-

am nophenyl car bonyl ) 2, 2' - bi s( 3- an no- 4-

hydr oxyphenyl ) hexaf | uor opropane, N, N -(4 30

am nophenyl car bonyl ) 2, 2' - bi s( 3-am no- 4-

hydﬂQxﬁﬂhﬁﬁﬁhéﬁyQﬁéﬁﬁonyl) oxybls(3 amino-4-hydroxyphenyl},
N, N - (3-am nophenyl car bonyl ) 2, 2

b|SWENanﬂﬁoamlhyﬁhemybﬁénybyplbpame(3ﬁamnn@44 hydroxyphenyl)
2T\ PEPESRY, CRTRODYSLARXNBERER, REL BBoy 1Y 9 OEYBOGRY A+ o -
( 3-aydinorPenyheay bsaykpnexyhi 8 3(arhnondphyay DY Pbenyl) -2, 4-

5k’hﬂi?ﬁi%ﬂPh%B%énchﬂfb&%y??iﬁ?gbgnhh?ﬁébqnh%UT%X?phen

y|)d§rHU1 £ - ~diamino-
1 T3 n%% %hyycgrbé%y?Tlgog?%n%lcarbonyl) -1,4-diamino

hydio&y@hbm@t@xﬁhémmaﬂe, and N,N’-(3- amlnophenylcarbonyl)—1,4—
N, N;: (4: am noph | car bon 2,4 5 nopheno
N N %%l%?ﬁﬂoﬁwiﬂ%ﬁa?m%ﬁe%m FietpERol b used
hlhindﬂvﬂ@ﬁﬁppﬁe@ﬁ|Qﬁr@&ﬂWiﬂaﬂiénd|aﬂE@leamlne is not

an

2, 5-di hydr benzene,
10Nlmquﬁ%ﬁﬁh%bhbﬁyiﬁﬁﬂb@mytboqe4llsted above.

di ani no- 2 Sl oyskt exvhgnzene, @@Q:ng@a S 1@

i ndi vi dual I'y of 1 n conbi natio I's noegﬁ%rlde is

necessated Wwithn 4 edi dmindose dhisd ad Eﬁk}ﬁti@rarﬁssde acid as a
nment i oned, above, a tetracarboxyljc dianhydride is

r e RH I REUFHRNer (PDLEF it rAdEid e ofithastynctional

POl ght dUSIER, P AC Wh30 Gen@Rd 1t Be riitii hOdY ?t Ie%bqfest fa.%ntrol of the
functional group in the general fornmula

15 endistlab idoirty sluwning Hehel Slesot leindnty ahdday na:itéternlng using a
de %Lﬂﬂﬂ? q{or patterning using a photo reaction.
n 1 mpar |ng negati ve photosensitivity to a resin
con‘p03| tWheem  dinpd st iptee fredgaad vidh gdh d tes drigict iveingl @ QUpresin
contains a reactive functlonal oup such as a vinyl
gr GFPFG GRS 14 It RES Tk st qﬁ} duigictgronpl "group
ety la HUH i dd Cﬁﬂﬂéﬁo\ﬂaﬁ"\’%@dﬂ Ofsm AdPY A1 group,

excellent pattern form after the develo ment
20 an allyl group, an acryloyl group, or a methacryloyl group

from the viewpoint of obtaining an excellent pattern form
after the development.
As examples of the reactive functional groups, there
can be mentioned functional groups having a carbon—cafbon
25 unsaturated double bond. Examples of functional groups
having a carbon~carbon unsaturated double bond may include
allyl alcohol, 2-methyl-2-propen-l-o0l, crotyl alcohol, 3-
buten-1-0l, 3-buten-2-o0l, 3-methyl-2-bute-1-ol, 2-methyl-3-
buten—-1l-o0l, 3-methyl-3-buten-1-0l, 2Z-methyl-3-buten-2-ol,
30 Z2Z-penten-1-o0l, 4-penten-1l-o0l, 3-penten-2-0l, 4-penten-2-ol,
l-penten-3-0l, 4-methyl-3-penten-1-0l, 3-methyl-l-penten-3-
0l, Z2-hexen-1-ol, 3~-hexen-1-ol, 4-hexen-l-ol, 5-hexen-l-o0l,

l-hexen-3-0l, 1l-heptan-3-ol, 6-methyl-5-heptan-2-o0l, 1-
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As exanples of the reactive functional groups, there
can be nentioned functional groups having a
carbon-carbon 25 unsaturated doubl e bond. Exanpl es of
functional groups having a carBB@n-carbon unsaturated
doubl e bond may include allyl alcohol,

2-nmet hyl - 2-propen-1-ol, crotyl alcohol, 3- buten-1-ol,

3-dutt B2 |, SreEbil 1 buiﬁnén%q?df?tily&ééén—l—ol, 9-

buten-1-ol, 3. met hyl -3-but en-1 -
Zdﬂﬂaqﬁlibﬂuniﬁﬂéb&ﬂ 1€El2 behtmmtadien-3-0l, 2,4-hexadien-

?I.1 BZ e?f’ ég] pen 1< ]g pje'rﬁé}f? %CFJ{]enZ ZPOl 2,4-dimethyl-

QW%LmﬁpﬂadXﬁﬂiﬂldﬁ Herc hex@isdi®l , Brhexsyr | -ol,

4-hexen-1-ol, 5-hexen-1-ol,  71-hexen-3-0

1%@@%@@17011 C@—neimcl@h?QFﬁYHTﬂﬂﬂQﬂhar&DlLZ isopulegol, 5-
%%%ggﬁ%l ZIC' g)zléjxéacngl?o&‘&orbeﬁlnéth no5 de nﬁléne glycol

2 vAnlyax adihen-, 1-,a- bdhéhd&mﬁﬂﬂmﬂhjﬂ(ﬁther 1,6-hexanediol

1, 6- hiptadlen 4-0l, 2,4-dinethyl- 2, 6- heptadlen 1-ol,

nEREYL §&hedi-odiqthyaieRs g%?@?kyﬁvaﬁef&¢qr«ﬂ2 hydrexyethyl

3aeyghehexen-lyiBihanlo jf“HBﬂf%%% I-hydroxyethyl
nor bor nen-2-ol ; 5- norbornen nethanol et hyl éne

gm?@bbcrvﬂﬁyb,eﬁhhydrnxyﬂmmaﬁeMQﬁhannnMamHhehmydroxybutyl

1, 6-hexanedi,o t her i et hyl ene gl ycol vi.nyl,
PR R T by R 1 e e B R i to
agigkateatd- hipdoreaifite 1@6ﬂﬁd@%¥ﬁﬂﬁﬂﬂbl triacrylate,

3- hydr oxypr opyl nethacrylate 4- hydr oxybut yl
aEPPFS@éCt@nﬁyadeFE@ﬁﬂrY#QWHéﬁwy@é@&l ﬁ@ﬁﬁﬁérﬁﬂﬁ@@FﬂlaCtone
dbagg, p ybh iaaCh
cap?o%gg%gﬁgqg??hgggg%% %o%%g% egh yhg?f J %M%n%&gprOPYl
dacaplekect end 2-bwdthagrﬁk@hb@wyy@mbpwlesEﬁm@crylate The

2-hydr oxy- 3- phenoxyprq ry at

R 63 BROHBKRYORY crbAREer FarEonTHgsaturated double
fyeatli 9Bahogr AupeBanirigya 16anked- ¢l Radsengakitkdt @bove. The
doubl e bond is not necessarily limted to those

| fuPeRiapaveITPRE MAYNBE BRI 1GAAND lﬁﬁyosycsalr fpalmpart
fkggycgg EBliEE?rE @hgah SREYOI | ghynt ?h%h? mer has an
po Py d

yner as“an 20 aci unc
grolp Aunctsomrad, gtbapfaﬂcutenahdgrmhp fanctlonal group can
be introduced.

When imparting positive photosensitivity to a resin
composition, a substituent may be introduced to contrel the
solubility or utilize an elimination reaction. Examples of
such substituents may include methyl, ethyl, propyl,
isopropyl, n-butyl, s-butyl, t-butyl, cyclopropenyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexylmethyl,
cyclohexenyl, norbornyl, norbornenyl, adamantyl, benzyl, p-
nitrobenzyl, trifluoromethyl, methoxyethyl, ethoxyethyl,
methoxymethyl, ethoxymethyl, methoxyethoxymethyl,
benzoxymethyl, ethoxytetrahydropyranyl, tetrahydrofuranyl,
2-trimethylsilylethoxymethyl, trimethylsilyl, t-
butyldimethylsilyl, 3-oxocyclohexyl, 9-fluorenylmethyl, and
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be i ntroduced. Wen inparting positive

phot osensitivity to a resin conposition, a
substituent nmay be introduced to control the
solubility or utilize an elim Adtion reaction
Exanpl es of 25 such substituents may include nethyl,

ethyl, propyl, isopropyl, n-butyl, s-butyl, t-butyl,
C Y toRnaRaMtle thely.Cl ot YHubAah@RaNtyd ndy Heddrily
cycl ohexyl met hyl', cycl ohexenyl, norbornyl,

ndriBeitishyio, theamdiiatecdahops. p-Thi thubehznal group may be

teif I t. t yet hyl t hgxyet-hyl,,. 30 ‘o
RSy A by 1o S h Rt O e T P 127
bemaex yiet il yreirh ey eln abidt aquiadiydnal group at its end,
tetraderofuranyl, 2-trimethylsilylethoxynethyl,

t frRpcdidapal Gropi Aod fs iy tggdpced.

3- oxoc | 9] : _
nethylF%%gﬁg%%yfﬂgf%éggﬁ%s HFS%E%Lfggﬁ%?;ﬁg%gggg?fﬁy

| Eduoee isophitdsd ila stcddl,al2evid.uckivd sfogrindthiadrial agrialp 3-

be ti,al ly i.ntrqdyced to ntr.ol the alkal
S OB PR AMAEn SEHE o Vet TS TR & & P a6
gredRaZlubk® ieBphtha llibe sluct ignals Grewt real RE-ophthalic
i ntroduced. Exanpl es of dicarboxylic acids.may include
3acfifyofoids opreralieradisep repyilisiesiesdpincmali-d dcid,
3 -hal.i.G ;aci -1 .hal. Cird,s /_
T S S e
3pd s tBiféuoabnechgpht-Haki’'ebiphaniydenedicarboxylic acid,
4, 4' - hexaf |l yor oi sopropyl i denedi phenyl -1, 1' - , .
I EEP BB DAL CaaraS e PP AL ThLPLda RS 34" ~oxydiphenyl-
bwiﬂuﬁha%eﬁﬁmw heddd’ abupherykepad eor hewd iadividually
acid, terephthalic acid, isophthalic acid, and
408’ 1pxganpheayionl, 1Thg dicbokekyd igchrglidangd nivdse

i ndi vidually rak ' ion. The

aecPRsErTy Bt by el 1 deBRTABOL 0T o Fhose
| i st edEabnptes BXfabpkesinbphesalisnaphenakdudey 2i,aclude

2,2 ;s . . ;A p
dPHHYERERYY 2244 aRAATPABBPHREAYY L, 3335 aRAPEASRYYZ 244 -
diaminobiphenyl, 4,4’-diamino-3,3’-dihydroxybiphenyl, 2,2'-

bis(3-amino-4-hydroxyphenyl)propane, 2,2'-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane, oxybis(3—amin0“44
hydroxyphenyl), bis(3-amino-4-hydroxyphenyl) sulfone, 2,4-
diaminophenol, 1,4-diamino-2,5-dihydroxybenzene, N,N'-(4-
aminophenylcarbonyl}~3,3’-dihydroxybiphenyl, N,N’-(3-
aminophenylcarbonyl) -3,3’-dihydroxybiphenyl, N,N‘-(4-
aminophenylcarbonyl) 2,2'-bis (3—-amino—-4-
hydroxyphenyl)hexafluoropropane, N,N’'-(3-
aminophenylcarbonyl) 2,2 '-bis (3-amino-4-
hydroxyphenyl)hexafluoropropane, N,N’- (4-
aminophenylcarbonyl)2,2’-bis (3-amino—4-
hydroxyphenyl)propane, N,N’-(3-aminophenylcarbonyl)2,2’'-
bis (3-amino-4-hydroxyphenyl)propane, N,N'-(4-
aminophenylcarbonyl) -oxybis (3-amino-4-hydroxyphenyl), N,N'-
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di am nobi phenyl, 4, 4'-di am no- 3, 3' -di hydr oxybi phenyl
2,2'- 20 bis(3-am no-4-hydroxyphenyl) propane,

2,2 -bis(3-am no-4 hydroxyphenyl ) hexaf | uor opr opane,
oxybi s(3-am no-4- hydroxyphenylL},

bi s(3-am no- 4- hydr oxyphenyl ) sul fone, 2,4-

di am nophenol, 1, 4-di am no- 2, 5-di hydr oxybenzene,

N (ﬁ—:agrgrnfgm&%@%o@ﬁfmwﬁﬁi% & - iR E I eny1 ) |
2, phempidiarcipareyiy)l-< rsorgi 1Hy-driosyi aphiaryd 4 - Ny d¥ oxysheny 1 )

am henyl Jbonyl )2, 2' -bi s(3-am no-4- | .

NG BHERY I eSO QY L)(is (3-amino-4-

afyagRkephleeanoryrdng - B, 3-3- @UdAdfbphenylcarbonyl) -2, 4-

hydr oxyphenyl') hexaf | uor opropane, N, N -Eh 36r

afilagpRepieaglb oy N) 2, (B-apiigycphemyisarbonyl) -2, 4~

h | ypr €A nens - —diamino—
Nﬁ%ﬁ&?éggﬁgﬁggheﬁ§ Ca#éoﬁgpf?Pfepylcarbonyl) 1,4 dlam;no

bs 63danyaeodybyarzexyphamnd NoNopaBe.aminSphetrylcarbonyl) -1, 4~

agtnophenglcarbonyl)-oxybis(S-anino-4-hydroxypheny|),
dj@am4po- 5—-dihydroxybenzene, and these may be used

§ snafnanheny! 62r RANKbILYXKRE$03- 2P0 AL RERBSY i s not
NbNUe@Aaaﬁﬂmo@thybdambomybpebﬂi$$ednbb@vénhydﬁexyphen

y sul f one C .
ke eh e AP Hc kPBORDPT S ipDiRg FiBYabe used in
hydmnbxypbenyl ) sul fone,
N, N' - (4- am nophenyl carbonyl )-2,4 5 di am nophenol
N, N - (Bl hfti hiBpRBRYPRAYBBATE) 221d- 2gi &henophedBIide precursor,
“&ﬁrtﬁé'38129EH§8¥5Q@i@og¥gkﬁ}séig'@anghtroduction of a
2, 5-di hydr oxybenzene, an
Nfdhet Bonal nopbepystmibanytd- R; 4in the general formula (1)
di ami no- 2, 5- di hydroxyhenzene,. angd. t hes be use
B i RS S b e TR GRL | QF the
nod 1 di0: DEERSSaF ihy thel dedel 8phbRBEahligbedpabe¥enifBeusing a
bi sam nophenol and the above di am ne may be used in
crbremEereRion; kelhp frRChbPyaki aeouei Hagsbehpartially
PO 3 S Gl BT 8u5§9£rol'Qhéh§l$91¥b§8%85§%9£2. When the
precursor, the introduction of a1 unctional group
sodyreer tloaRlan na¢hd fHemetbdnddrgudbap(dr itaten®? the
RIS A0 &ad e OIROLER88! MO OF e

More generally, the tetracarboxylic dianhydride is

represented by the following general formula (3).

o) 'R [ R . 7 R P
,/’/% Ff}>ﬁ rf¢>/ |
9] Z Z « = = (3)
74v*9 géb)y %ﬁv\
o R R R R R R o
| in

More generally, the diamine is represented by the

following general formula (4).
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solubility during the devel opnent and/or patterning
using a photoreaction. The functional group nay be
partially introduced to control the alkal

solubility. Wien the 20 pol ynerlhas an acid functional
group at its end, the functional group can be

i ntroduced. More generally, the tetracarboxylic

di anhydride is rgpresented byqthe follow ng genera

fornulaq(B) RO /IREE) R\RRARRAR25 n Mre
gener al ¥ the di "Ds’?'repr y the

f oNHg | ez ANH,R A/ 1+ NHz- (4)
1z - 4 Z/4 /@)QJR R é generally, t he

di carboryli ® acid|i sR epriesent ¢d @y tRe follow ng
general formula (%). 5 OHRR 8 /' R™N1 Oz (5)
O RROHR R R n Mire generally, the bi sam nopheno
is represented by the follow ng general formula (6).

O ::R¥Fe Qbnetbl1yR BhR RiBafboxylic acid is represented
by the following general formula (5).

R

R__R R__R R
OH N N 2N
Ak A N AP oo (B)

o Tt ot g <
o] R/\/\R R/\/\R R/v\R OH

More generally, the bisaminophenol is represented by

the following general formula (6).

i _
R R R __ R R __R
—Z z | - - - (6)
SN SN SAN
NH™ /R RR R R NH
I n

In the general formulae (3) to (6), n is 0 or a
natural number, and characters R and Z are a monovalent
organic group and a divalent organic group, respectively,

and represented by the following formulae.



n In the general fornmulae (3) to (6), nis 0 or a

natural nunber, and characters R and Z are a

nonoval ent 15 organic group and a dival ent organic

group, respectively, and represénted by the follow ng
formulae. 16 -R =-H -(CH2)n-CH3 n=0- 20 -CF3

-CH, (CH2)n-CH3 n=0- 20 -OH ~(CH2)n-CH3 0 OH

(CHZHR CGHB—GiB - +( CH2) n- CH3 n=B-—(€R,),~EHgH2) n-CH3  1=0- 20
(CH2)n-CH3 n=0- 20 0 40 (CH2)n-CH3

- (CH2) n- O (T¥WPn- CH3 n=0- 20 n=0-_ 28(CH)crHs cH3 - cH

n=0- 20 ( n-CH3 0 --,\(CH2)n- -(CH3)3 n=0- N=0-20
20 O -(CH%_H@H-O -OH OH n=0- 20 17 @ﬂz)n_-%m) n-
n=0- 20 -S00 (OCH2)n-O n=0- 20 -O (CH2)n-O n=1-

20 OO0 __JL\

(CH,),—CH;3~CH3

OH
(CHg),—CHs n=0- 20
—O0—(CH,),,—CHj, (CH2)n—CH; |
n=0- 20
0
—IL —(CH5)y—O0—(CH5),—CH, n=0-20
O—(CHz)n——CH;; ( 2)n ( 2)n 3
n=0-20 O—(CHz)a—CH
—CH\ n=0- 20
0 (CH2)y—CHa

NCHy),—CHj —S8i—(CHs),

n=0- 20
—)
)

(CH2)n \ / OH n=0- 20
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0-(CH2)n-0Oii n=1-20 (CH2)n-CH3 n=0- 20 (CH2)n-CH3
(CF2)n-CF3 n=0- 20 (CF2)n-CF3 O NC HO -CNH 5 It
is preferred that polyner (A has at its end at | east
one substituent derived from aA7ami ne functiona
group and/or at |east one acid functional group and/or
substituent derived therefromfromthe viewpoint of
forrErg a eured_L@QH?nhaving further noregxeg | ent
properties. 10 When the am ne functional group is a
primary am ne, theSOstabiHity of the photosensitive
resin conpositiong@gs |owered due to a side reaction,
and therefore it iE 18 preferred that at | east one of
the two hydroge on the am ne functional group
is replaced by another _atom or another functiona
group fromthe vrﬁﬂﬁﬁﬂﬂ@Hé%‘ﬁgfaining t h&=0- 20
phot osensitive resin conposition having sati,sf,actory,
5 stability. ExaonE§1§H2%ﬁéO§Ubstituents?Bﬂ'ﬁﬁtrogen
derived from an apine functional group may include
carbonyl, carbamatg, am de, squﬁEyl, sul fenyl,
phosphi nyl , and.aLﬁiLgLLMhﬂ)Ci_o , pref=qrieed are
car bonyl, carbamate, and SLﬁ?onyI from 10 the
Vi ewpoi nt of obt ai }pgiiéﬁwed resin having nore
excel | ent propertigé?" 8

I

n=0- 20
(CHz)—CHs
(CF2)y—CF3
| n=0- 20
(CF2)a—CF3
O
N—-©~C
H
0
C NH

It is preferred that polymer (A) has at its end at
least one substituent derived from an amine functional
group and/or at least one acid functional group and/or
substituent derived therefrom from the viewpoint of forming
a cured resin having further more excellent properties.
When the amine functional group is a primary amine, the
stability of the photosensitive resin composition is

lowered due to a side reaction, and therefore it is
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The substituent is hydrogen or any of those

represented by the follow ng general fornulae (7) to

(99: 01 R3 ... (7) O-IlI- X(R3) (8 O0-SR3 (9

15 wherein R3 represents a nonot&l ent organic group,
preferably having 1 to 20 carbon atons; X3 represents

an oxygen, sulfur, or nitrogen atom and nx

[ eprRTRidl 238N A0 PERdS G 0/ 0e RS Wafogeh fdtoms on
atoOm or nx represents 2 en X3 1s a nitrogen atom

Exainel emiofe E3irstienalnginme met seplatey | by popyher atom or

i sopropyl, .n-butyl, s-butyl,_t-butyl, gcyclopropepyl I

oy EPETEy FURH ISR AEOUR, R GHE YARRRERY | ot RpFaining
25 teC PR | VD HBAn  SWHipl e  hadem@ndat isfactory
benzyl, p- nitrobenzyl, trifluoronethyl, methoxyethyl,

et sdapafihiyly,. 19 net hoxynet hyl, et hoxynet hyl ,

nmet hoxyet hoxynet hyl ,.. benzoxy. . .

e hoy! EPIRIRE, R i SRRl on picrogen derived from
2- ki et TundEidiexy dug mdy i ikdhydsidatbotyl, carbamate,
butyl di met hyl silyl, 3-oxocycl ohexyl,6  9-f ) £
| UGPSR, mEFyFoNE matuhASTH bt RARh igkehy | and Aty 1silyl. O

Xy lt%ﬁle’s e? 1 %’%ﬁh%r#ﬁéq %@p Wﬁi?@nyi ri %@fﬁ%ﬁa@f@,ﬂ YAnd sulfonyl from

pent ane henyl, “terphenyl, quaterphenyl,
di miichylilewplodmt of reptetiradrenyd , cunmeedh v edon t ey Bing | more
fluorenyl, fluorophenyl, fl uorobiphenyl,

| s SHCE R RIRATITAS - 10

tetraf | apOisAYARUdienadiBhsRden henzaty P MYhose

et her, phenyl ether, phenoxytoluoyl, methoxybiphenyl,
diﬂﬁﬁﬁmﬁ%ﬂﬂqﬁﬁﬂﬂm,thﬁﬂé;%QQﬂﬁngfﬁﬂQﬁﬁq% formulae (7) to (9):

0
I Ry - e (D
)
I )
T
—8—rs c e e (9)
O

wherein R; represents a monovalent organic group,
preferably having 1 to 20 carbon atoms; X; represents an
oxygen, sulfur, or nitrogen atom; and nx represents 1 when
X, is an oxygen atom or a sulfur atom, or nx represents 2
wheén X; is a nitrogen atom.

Examples of R;’'s may include methyl, ethyl, propyl,
isopropyl, n-butyl, s-butyl, t-butyl, cyclopropenyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexylmethyl,
cyclohexenyl, norbornyl, norbornenyl, adamantyl, benzyl, p-

nitrobenzyl, trifluoromethyl, methoxyethyl, ethoxyethyl,




di met hoxynapht hal enyl, and nitrophenyl. R3 is not
necessarily limted to those |listed above. 15 As the
acid functional group and/or substituent derived
therefrom one represented by Rl in the genera
formula (1) or R2 in the gener& formula (2) may be
used. In the present invention, basically it is

preferred 20 that conpound (B) is a conpound haV|ng
atmertéwtyr@ﬁ@ylsu pthenare et i vertheowye dioamaky 1,

ﬁgggg on

a prlﬁggﬁ% #é: b %é{??ﬁ¥ﬁ£§kyyﬁﬁ§%ho?%§g% ?feguranyl
r(ﬂﬁurxmﬁﬁhyﬂsilyuemboﬁymethbredrrhmthpla;kyﬂe t-
reactioon, Therefore at_| east

P OHERIR GREL B Che. HraryS WRREY T untt | BRETemgHBgE"Y L
5 | Spdih PEcH EhEGefh Dyprawyhertat @pl orxppt hey, Lo-

functlonal group. Nbre generally, t he conpound

mmmmm, tﬁ:oim@w?h@plgeml al p%tmeﬁhymengb

X {1 X4

”%ﬁ Yy geeRherbtp, SlaehEgn e R B Bndy L,
Dény?ll n&n@tﬂaﬂrm& m:mneﬁygr oﬂpuorenyiln fluorophenyl,

re resents an integer of 2_to fs of X4's may

i PR ¢ b?%@ﬁgpy%h@ﬁn%glpge Htal kyl chain, a
10 Cyéé dxeri}Qg%f@pf¥£agﬁéﬁdﬁhéhﬁg; ﬁen£¥§|§ﬁéhyh ether,

ring, I ng, t hese may contal n
hqﬂeemyht @rhes U cphasowygbuopl, sog th@xyhyphﬁevl
| es of X4's

e TP (P SRELL RADRRTORGEIT Y b Lhese, 10

pfc?{rﬁéil%&ﬂ'i@pﬁtﬁﬂiﬂéhfl Or @H@snit pophéAyYi eVRpi 1 robt
achi evi ng excel | ent heat resistance. Exanpl es of

areeeesear kyubsmiesdi el taeseehiehed #BPY€ne, cunene,

As the acid functional group and/or substituent
derived therefrom, one represented by R; -in the
general formula (1) or Ry in the general formula {(2) may be
used.

In the present invention, basically it is preferred
that compound (B) is a compound having at least one
substituent derived from an amine functional group. When
the amine functional group is a primary amine, the
stability of the photosensitive resin composition may be
lowered due to a side reaction. Therefore at least one of
the two hydrogen atoms on the primary amine functional
group is to be replaced by another atom or ancther
functional group.

More generally, the compound is represented by the

following general formula (10):

Xs—(NR4Rs)n -+ - (10)
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di phenyl nmet hane, xyl ene, 9, 10-di hydr oant hracene,

nmesi tyl ene, hexanet hyl benzene, bi phenyl, terphenyl,
tri phenyl benzene, 15 quaterphenyl, dinethyl bi phenyl,
azul ene, napht hal ene, nethyl ndght hal ene, ant hracene,
fluorene, fluorobenzene, fluorobiphenyl, anisole,
benzyl phenyl ether, phenyl ether, phenoxytol uene,

t qlndreetiher, o %%éﬁprQﬁnﬁLval@h%ebgﬁﬁﬁgbp%%%ﬂb each of Ry
nethoxynaphtha ene, di met hoxynapht hal ene

niancbenrepegesapgisoplydrogen benzophenyaé enltewzgainiicdgroup,

heny!_ sul f f d t hi 4 i t
R AR o TR 148 red Gfve, - Each of Ra

and RS mxanganey alf Horeuhay(18k1u8eganepabhkyc Bydi@gen such as
or any of those represented by the general formula 25

( BD) aééwdwc@@a}rpweg:y&lomrgzydr ngr% mayEMddhsiyl ring, a

c iC L i , f

pg:r sp in)ﬁy, 3[11 dl k?ﬁdsi%l ﬁq%y&i gLs &?‘e écﬁ{%g N contain

car berEro cardmgmestuesh  aan @ xglenomy sfulcﬂnrt he vi evvp0| nt
of obtgjnln a cured resb& hgving mpr e_excel | ent
pr oper uét S BBYh}BFOYER 8FCBA&ic groups,

I eRIces et ad bté‘hztel?'l% Ganef ahdf Qr MAAS haAenle0 rl@%. R R8iese,
used. 21 (OR6)I1 X4x-(NR4RS)nl | (11) (COOR
vmqe&eﬁr)e&ﬂx arr@plae’%ﬁﬁs%mr@mwlf)rowaﬂh@wwl@rwmmr@ of

O R Bl e B P S50 0 Yibmacsc
6gran@se&ab 1®hlhdén@eﬁtéaﬁr6$©ﬂh%nb t@uﬁenﬁherEIH
each of R6 and R7 is_ a nonoval ent organic group and a

f Gﬁ??ﬁ&h’érne&ﬂ’é&ﬁ rsEMLERE . Po 1ﬁrdébyﬁzw§%@écaﬁ§yeoe mesitylene,
. nb&%u.-%%ﬁh&@%ur Egipﬁtang@r et@&gho W%&d %Qq@%ﬁ%b%fnzene,

the general 10 fornula are bel ow.
quaterphenyl, dimethylblphenyl, azulene, naphthalene,

methylnaphthalene, anthracene, fluorene, fluorobenzene,
fluorobiphenyl, anisole, benzyl phenyl ether, phenyl ether,
phenoxytoluene, tolyl ether, methoxybiphenyl,
dimethoxybiphenyl, methoxynaphthalene, dimethoxynaphthalene,
nitrobenzene, acetophenone, benzophenone, benzanilide,
phenyl sulfone, furan, and thiophene. X4 is not

necessarily limited to those listed above.

Each of R; and Rs in general formula (10) is generally
hydrogen or any of those represented by the generali formula
(11) below. Examples of Rys’s or Rs’s may include carbonyl,
carbamate, amide, sulfonyl, sulfenyl, phosphinyl, and
alkylsilyl. Of these, preferred are carbonyl, carbamate,
and sulfonyl from the viewpoint of obtaining a cured resin
having more excellent properties. As the substituent,
hydrocgen or one represented by the general formulae (7) to

(9) may be used.



R NRARs R NRARS R NRARS R R R R R /-\ R R

/-\' R R /-\ NR4Rs RAR6N NR4ARs NR4 RSR R NR4R5 R
RRRRRRRRRRRRNIIRBRTR RT RTR
RARNO / \ NRARS R4sN/ \ O/2Y R RAN/ \ S/ _\

NRMARs R R R R R R R R R RRURRTP RTP R

NRARE R R R R NRARSR R NRds R R FRARSN /-\ /
R RARSN/- / NWARS R / \ /\ RRR R R R R R
RR MRRIRRRR RRRRPRRTRP RIR'R
R R BQQN_ RN NH ~' {-F\\;-KRP>R RRN. __ (\/ ~ S
I\ NRK 4%44,“35188484804 RR R R RR R R
R R EORRMMR R RR R R R R R R R R R I
RARGN OONRIRS RARN/ \ OR ONMRR R R R R R
R RRRRRRIRRRRRRRRR RRRR
ReBeNeliiRd R, RGNS Rin Rim+nRL) -vRlet &g&hi& gRoup;

R R RRRR_ RRRRRRRRRRRR
Reagh RE Rs, s fq ANA 87/ TePRESENE SO ORRERSTRARSN
5 ohgvglgn% B@g@n@c&;@%@ ot1 @ep'%es%nﬂ% Ried6 Radd each

e aforenentioned fornufae, R répresents hydrogen
of 1 and m represents 1 to 4, wherein each of Rs; and Ry is

a monovalent organic group and a functional group similar
to R; or R, above may be introduced.
Structures of more preferred compounds of the general

10 formula (10) are shown below.



or a nonoval ent organic group, and exanples of R s nmay
5 include R3 in the general fornulae (7) to (9), an
ether group, an ester group, and a hal ogen, such as
fluorine. The conpound represemZd by the genera
formula (10) may be a conpound having at |east one
substituent derived fronran am ne functional group

and further havrng at 10 one qacjgd Rfunctronah RR R
group and? ubstltue- dérlved théyef rom The am

functi onai graup is gt ef er abl § ﬁbox Wik @ O NRaRs
group and{® TR phenolh Ky oxyl gr @upw R R

Specrfrcally, t he conpound i's represented by the

fol |l owi ng Rgemenalnfornula (R1) R R R
X4x- (NRARS D @%7 Wher s QR
represents ? 2val ent group; e of

R4, R5, R6R dhd“R?Rrepresent§ h?dr%geh or a ROR R R
nonoval ent organic group; nll represents 1 to 6; and

each of 1 and mrepresents 1 to 4, wherein each of R6

and R7 is kO a_nmnomaLent or ganirC growp and a NRRﬁ R NR,R,
functi Qng
i ntrodutéd.

| ar above nay, ,
: gkof )&Rt ‘Mge‘ al i phatR
groups, suc¢h 8s Rarfal kyl cha ng arRcykl opentyl r&ngt & R
cycl ohexyl ring, a cyclooctyl ring, and a bicyclo

ring, and these nay contain 15 a hetero atom such as

oxygen orRsf Further f X4's may & s
incIuQ@N At Qum%s Rgene IR, &LC:}Nm%
napht hal e r|n these refe ed are aromt : o

groups fr'd v?empornt achifevfng excel | enf® h8at®
reS|stance 20 Exanples of aromatic groups may i ncl ude

benzene, tgh c%nene di phenyl ne e, ny*ene R
9, 10;‘RN RyRN -{:EPNE&

R R R R R R R R

s Al et
R'" R

R R R R R R

In the aforementioned formulae, R’ represents hydrogen
or a monovalent organic group, and examples of R’s may
include R; in the general formulae (7) to (9), an ether
group, an ester group, and a halogen, such as fluorine.

The compound represented by the general formula (10)
may be a compound having at least one substituent derived
from an amine functiocnal group and further having at least
one acid functional group and/or substituent derived
therefrom. The acid functional group is more preferably a

carboxylic acid group and/or a phenolic hydroxyl group.




di hydr oant hr acene, nesityl ene, hexanet hyl benzene,

bi phenyl, terphenyl, triphenyl benzene, quaterphenyl,
di met hyl bi phenyl, azul ene, napht hal ene,

met hyl napht hal ene, 25 ant hracene23fl uorene,

fl uor obenzene, fl uorobiphenyl, anisole, benzyl phenyl
et her, phenyl ether, phenoxytoluene, tolyl ether,

23:%@é¥?%9?§2!? @thE%ﬁ Qhﬁhggykegresented by the following

xynapht éne, dine oxynaphth
ni tgehenaénéormatat gphénone, benzophenone,
benzanilide, phenyl sulfone, 30 furan, and thiophene.
X4 is not necessarily limted to -those |listed above.
24 Eaclppfy R4 and RS in the general fornmula (11) is
general }Jy hydrogen or any of those represented by the
genera“meﬂNﬂ4Bdnﬁ7) to (9). 'Exanplds of R4's or R5's

in 5@@ carbonyl, carbamate, am de, sul fonyl
sulfeny , sphlnyl and al kylsilyl. O these,
spreferred are carbonyl carbamate, and sul fonyl from
t he vi ewpoi nt of obtalnlng a cured resin having nore

excEReERLN pRop SIGHTES SNLAS ath ol Mfiysh)i TYRIANE IRRFHYh DFOUP/
gge @ﬂr8§eﬁtegl by g he ;hgeqerak £Q§QH£ ?&%o%@n(g}

e used Striétares of re pre onpounds
of mbnogahenalorganmnlgrbmp) alad skepweseateowl 2® 6Q0End each

RoFAN NFAR RAKERRBRSNCE 1 Eocf GUFRTEsaoach of ke and Rr is

10 a monovalent organic group and a functional group similar
to R; or R, above may be introduced.

Examples of X,’s may include aliphatic groups, such as
an alkyl chain, a cyclopentyl ring, a cyclohexyl ring, a
cyclooctyl ring, and a bicyclo ring, and these may contain

15 a hetero atom, such as oxygen or sulfur.

Further, examples of X;'s may also include aromatic
groups, such as a benzene ring and a naphthalene ring. Of
these, preferred are aromatic groups from the viewpoint of
achieving excellent heat resistance.

20 Examples of aromatic groups may include benzene,
toluene, cumene, diphenylmethane, xylene, 9,10-
dihydroanthracene, mesitylene, hexamethylbenzene; biphenyl,
terphenyl, triphenylbenzene, quaterphenyl,
dimethylbiphenyl, azulene, naphthalene, methylnaphthalene,

25 anthracene, fluorene, fluorobenzene, fluorcobiphenyl,
anisole, benzyl phenyl ether, phenyl ether, phenoxytoluene,
tolyl ether, methoxybiphenyl, dimethoxybiphenyl,
methoxynaphthalene, dimethoxynaphthalene, nitrobenzene,
acetophenone, benzophenone, benzanilide, phenyl sulfone,

30 furan, and thiophene. X, is not necessarily limited to

thogse listed above.




5

io

Me M CF CF RR N - NRAR6 R5RAN SO= NRAR5 RAN ~ NR4AR5
sal\ll OHOHOHOHOHOH R5RAN NRARS RAN NR4ARS 1
NHNHI 1 NHso, NHpl~~ OOH\ 0 OOH\ OHO R5R4N
NRAR5 R5RAN Me Me NRAR5 ri-Y N 24NH | NHNH O OH O |

| OOH OHp R5RAN - NR4R5 \ 1 0\ 1 0\ 11 NH CFa CF5
NH? i -r O NRA 5 NRAR5 COOH O OH OH OH OOHI i | OHO
OCH i RoadHNoAHR) énc%l'@HJ.NRﬁﬁé %@g@&‘aNHf\orhulla' MH is
NRARS SO Me Me \ Oro 0 OH % o OHIl \ 1 R5RAN
NH qewmpﬂlymw I\1H-”\ﬁN’-I NRAEEO e | reme@emteﬂesmNthe

ey b ASENEKER () 0 POED OB 85 OB K L0 oo may

as RBclmé he:gmwaj &fmmwt@ﬁ dnfladp €9 fo 1;:1 sulfenyl,
hal ogen, such as fluorine. It is considered t

Corﬁﬂﬂﬁ'@’(@ setvdsaHey s kgl n  Of these, preferred are

carbonyl, carbamate, and sulfonyl from the viewpoint of
obtaining a cured resin having more excellent properties.
As the substituent, hydrogen or one represented by the
general formulae (7) tc (9) may be used.

Structures of more preferred compounds of the general

formula (11) are shown below.



ext ender capabl e of increasing the nol ecul ar wei ght of

26 polyner (A) during the heat curing. Therefore, the

compound is preferably incorporated in an anmount in

the range of fromO0.05 to 50 parts by weight, nore

preferably 0.2 to 20 parts by weight, relative to 100

parts by weight 5 of polynmer conponent (A).

Phot oreacti ve conmpound (C) used in the preses

i nvention | R&ensi ti zer, RAwhen the c Rd is a

negati ve s@?‘ti zer, | tmhC hot opol yneri z ity and

reduces thesgzl ubility orC t he exposed porti 4 10

Exanpl es of the sensitizers nmay include benzophenones,

such as Hbgnzophenone, M chler's ketone, 4,4, -

bi s(di et RYamNofbenzophenonerrand 3, 3, £ MR ¢ -

but yl per ox bonyl ) benzoone; benzyl i de , such
COOH

as COOH COOoH

3, 5- bi s(di et hyl am nobenzyl i dene) - N- et hyl - 4- pi peri done

and 15 Me Me s CF CFS

3, éﬁ%ﬁ‘mm noBEA ey defe) "’ et hy| Rl pinp i i doNBRs

COUN®f , yas 7-dg yl - 3- t henoy,

4, 6- di met hyl - 3- et hyl am nocounari n, on
3, 3, - egRnognyl bi s(7- dizetigl am n rin), NR,R,
7-di et hyllam_n@+ 3 N&g-,m?hyl benzmg%w AR NG
and 3-(2 20 fen@{ | azol yl ) - 7-di et hyl ag ;
ant hr aqui none¥ ~“such as 2-t-butyl ant hr &ui none, °
NR,R,

2- et hykant hr aqui none g, 1, 2- t hr aqu“j none;
benzoi ns@\t&gh aswhgnzoi n net hyl rl.NHNE
et her, and ennol sopropyl ether; thi nt nes,

such as 2, 4- @ffnét hyl t hi oxant hone, 2,4 2%
di et hyl t hi oxant hone, 2, 4-dii sopw, t hi oxant hone‘,(@mm,
ch_as

2- isopro °r@x°a~@one; ner capt & _tompoufa:

et hyl enevsigt yc di¢-3~mrer capt opr opi o at O 0

2- mer capt obenzdf™ azol e, 2-mercapt ob&izoxazol €7 and
2- mer capt obenzi m dazol e; glycines, such as

N- phenyl gl yci ne, N-nethyl-N 30 phenyl gl yci ne,

N- et hyl - N- (p- chl or ophenyl ) gl yci ne, and N-(4-

OH, OH OH OH
R,R.NO:NHNHQNR‘R, AR, N@:N,ﬁ\@ @J.LNH@\NR‘R’
S0,

Me Me

OH, OH

o OH E I o @
@ b i ©\ RyR.N NH NH NR,R,

RRN NH NH NR,R, ,

Q% R 101
RN NHKQ\ duﬂ NR,R,
o

Hydrogen on the aromatic ring may be replaced by a
monovalent organic group, such as R; in the general
formulae (7) to (9), or a halogen, such as fluorine.

It is considered that compound (B) serves as a chain

extender capable of increasing the molecular weight of




10

15

20

25

30

cyanophenyl ) gl yci ne; oxinmes, such as 1-phenyl-I, 2-
but anedi one- 2- (o- et hoxycar bonyl ) oxi me, 1-phenyl -1, 2-
pr opanedi one- 2- ( 0- net hoxycar bonyl ) oxi me, 1-phenyl-1,2
27 propanedi one- 2- (0- et hoxycaygoonyl ) oxi ne, and

1- phenyl -1, 2- propanedi one- 2- (0- benzoyl ) oxi me; and
2,2'-bis(o-

chlorophegél)-4,4',5,5‘-tetra hen Ibiinidazgle. Thgse
RELYPRY ubtl FRaiRY dula® | Jedr FREEBFhi nARFHRICFRe the

ﬁgg@égﬁﬁfriéSpéﬁﬁ@$aﬂf§eﬁﬁeéfbarakaatfﬁ 58 HWESBt in the

d above.” These sensitizers may be used
| TRy doifal fyoor0i 95 tonbd npaioa. bfheeaghtint moret peeferably

By d_i Iy in. th f f _
o 14 The by PERE0E Y Betlf EATSR B tE Ay otone
O£ B ByheRStémpeasnysen) (s 10 preferably in the range

of fromO0.1 to 40% by weight, nore preferably 1 to 20
parts Byowergactive gevpelng {60 paptsinpyhePyREeBF

P : nen . oSLiive s z atgs
R s S T
posdaohve nsems at kakt peiaghesuphdétopolyneohzabidnplyegnd
of positive seniitl ers y %nclude 0- guigonediazide
RPAERRsE e FPLrRL bhFYinPEaFBE, S*BPEPH PBESAPHM sal ts,

and triRuybselfoni URksakhsitTherspRsit ivelaaasbehzephenones,
is not linmted to the conmpounds |isted above, and any

conpunt benzopeerentesMachyerssakeEspnséd 30 to |ight

ED L85 5458 SR, "3BT, dessommonal

OoGty Dpeeckazadostl i pbghzophenbrde; benkydidepes, such as
conmpound, _and an am no conpound or _the like to. .
corHhba (AR PEARRIBIOPHEVR S ORPELNCBEbhYS 245 Biperidone ana
dfhygﬁfgb&@étﬂgi?ﬂﬂnéﬁgﬂﬁ 1E4aRBh eR-ethiNe40piperidone;

qui nonedi azr dosul f onyl chVorldes may i ncl ude .
beoumauinsnesuthladi azddethydamioayp -theppydeoumarin, 4,6-

PR PRON! BO0h S HoBRLAGT S Vs 91V kabRbAY18Es (310
diethylaminocoumarin), 7-diethylamino-3-(1-
methylbenzimidazolyl)coumarin, and 3-(2-
benzothiazolyl)-7-diethylaminocoumarin; anthraquinones,
such as 2-t-butylanthraquinone, 2-ethylanthraquinone, and
1,2-benzanthraquinone; benzoins, such as benzoin methyl
ether, benzoin ethyl ether, and benzoin isopropyl ether;
thioxanthones, such as 2,4-dimethylthioxanthone, 2,4-
diethylthioxanthone, 2,4-diisopropylthioxanthone, and 2-
isopropylthioxanthone; mercapto compounds, such as ethylene
glycol di{3-mercaptopropionate), 2-mercaptobenzothiazole,
2-mercaptobenzoxazole, and 2-mercaptobenzimidazole;
glycines, such as N-phenylglycine, N-methyl-N-
phenylglycine, N-ethyl-N-(p-chlorophenyl)glycine, and N-(4-
cyanophenyl)glycine; oximes, such as l-phenyl-1,2-
butanedione-2- (o-methoxycarbonyl)oxime, 1-phenyl-1,2-

propanedione-2- (o-methoxycarbonyl)oxime, 1l-phenyl-1,2-



di azi do- 4-sul fonyl chloride. The

0- qui nonedi azi dosul fonyl 30 chloride is not
necessarily limted to those |isted above. As the
hydroxy compound, for exanple, H/Aroquinone,
resorcinol, pyrogallol, bisphenol A bis(4-

hydr oxyphenyl ) met hane, 2,2'-bis(4 28

hy ds oogypheaydrbexafbuetppkppanBongl Podime, and 1l-phenyl-1,2-
tri hydroxybenzophenone, ) .
2, RNt PRRYAT bR yBeRZOPheavABe; and 2,2’ -bis (o-

2, 2inta s rahygr pxybenzo 4. 2.3
pentahyd?%xy ngo%hgnbﬁé? Z?QEQ?Qﬁ?ﬁg}gil@zdaQOIe' These may
hexazdyas oX yhedizropihenbhe, or in combination. The sensitizer is

bis(2,3,4-tri hydroxyphenyl ) net hane,

Spi O LTI Dl REHER ) B opange Listed above.

4b, 5, 9b, Ak d Lt s Y P Drers may be used individually or in
1, 3,6, 8-tetrahydroxy-5, 10-di et hyl i ndeno[ 2, 1- a] i ndene,

t r igrRinaliony phehtye ) areviainer f othersefditizer used is
h | ).et b d. The, hyd d
L B Y A AN Py s et T ol 16 ofoh BBobatofe, o

Exartp esotafl taeowdity | ¢if azioni twe sedt tiforéli éyd i ©0pSksiMised is
salts,_or triarylsulfoniumsalts may include .

10 e prsstiabloni Uin the ofangr <t rhrrt 0 - Hi bttt ibaoreight, more
9, Mo AR RO AU Y RGENEC2 5y , bdi sS4
bu%&ﬁbhenyl;gulfoniun1tr| %d%ﬁ&%et éﬁbs%ﬁ%%#éﬁ%aeéiloo parts
napivt hedlightes f pid ) yome o meinizoressut f Gjat e, p- ni t robenzyl

9, 10- di net hoxyant hr acene-.2- sul f onat e, ) .
4-netho§§l%ﬂ?ﬁﬁﬁWE sensitizer generates acid and increases the

gﬁt;b%@mamdﬁ s frony | d:@odddrigmmdiemzaneac el 0 11dd &queous
15 (2soflyrtiioa-he Mpayid, 6t 915 R4S idhi v sty )zer 3 may ringlude o-

| S fonthe SR oS Iddadddl P b i d oo

i ndilvirgudlodpndun saldeybiarat itoria e Enouniturofsaites.  The

S BsA e kY A A AR Tae 1stea

NMEBoveNSiahidZ ehy WeRghduhTnteiRimiatds ddie range fsponse
fromO0.1 to 40% by weight, nore preferably 1 to 20
20 pates lhghkeegposure @Y e §SEGD parts

The o-quincnediazide compound may be obtained by
subjecting, for example, o-quinonediazidosulfonyl chloride,
a hydroxy compound, and an amino compound or the like to
condensation reaction in the presence of a
25 dehydrochlorination agent. Examples of the o-
quinonediazidosulfonyl chlorides may include benzoguinone-
1,2-diazido-4-sulfonyl chloride, naphthoquinone-1,2-
diazido-5-sulfonyl chloride, and naphthoquinone-1,2-
diazido-4-sulfonyl chloride. The o-quinonediazidosulfonyl
30 chloride is not necessarily limited to those listed above.
As the hydroxy compound, for example, hydroquinone,

resorcinol, pyrogallol, bisphencl A, bis(4-

hydroxyphenyl)methane, 2,2'-bis(4-
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by wei ght of polynmer conponent (A). As solvent (D) in
the present invention, preferred is a polar solvent,
such as y-butyrol act one, N—netgél-z 30 pyrrolidone,
N-acetyl - 2-pyrrolidone, N, N-difrethyl acetam de,

N, N- di met hyl sul f oxi de, hexanet hyl phosphoric triam de,
di met hyl i m dazol i di none, or N-acetyl-s-caprol actam

Onkelrr o9 phlehan ) he&aFohar opeloyemte, ketome, ester

| act one, ether, hal ogenated hydrocarbon, or
hydlbyarssTbengrregante, 2 dedt-dric tediratar qkgiaiegophenone,
met byl seyhyl ke L oot | ket gne,, -, _

cyc oHeXanokg% %§9§§F§§%%¥§P€?%§?ﬁ§¥ g’gdgfgtéé but yl
apenabéyddioetybgnzopakabaes ,diet3hyl, 3malionat’e, di et hyl

et her, ethyl ene glycol dinethyl ether, diethylene
QPSR REP 2 BPHERonCet Pafvidr o r &1 0y drkypheny 1) methane,

db@B'QﬁQqﬁtﬂﬁﬁﬁydréx?pﬁEﬁPhQbQ%EQﬁ@?'4b,5,9b,10—tetrahydro—
1, 4-di chl orobut ane, ftrichloroethane, chlorobenzene,

oldBchl 8robenabmdrokgxanéf-Hépeshy l iodeand 2, 16a] indene,

b ~laluene, or | ene _may al sg.be used. These

oF g YR ERYEnRRY Ab=FRER T nat\ FadE or i n
chpbroayphsnylYéthahespaot beoukba.t ypaeohytiRexsokvapound is
there is no particular limtation_as |ong as the
sBPYeRECAFSa6 L VEsiReteBhbPosBASPt Li&trEsRROVE -

conposikhAP1 8k BEetHéeéﬁg&dE9¥SHEhﬁnsal%sL”d@gggﬁhgﬁpnium
to the essential conponenhts, the photosensitive resin
coapbsi t pontofarhdsplésphumi agéhti nay mmaglabso contain

i | | i for. i ina th
hRRePERar e Bn L, BoFoLupSe P BSRRbe; naipheRYE K adpith o, 10-
(dimethbReaheBLaPOhY¥NBL sHBYoRet8DdLEL 8dawkth 20

di am nosi | oxane, If desired, an addition-polynerizable
cOWbBLRaenYL HF UL PRI HBNTE ARl BP EORC thanrsYoEaRRER, N-

pﬁQHH£ﬁ£1%%g§Q.@r%Egﬁ&k&%§£hgﬁ¥sQSfBH8€éngahﬁﬁro enzyl

negat |l ve tion- p yneri za € compoun nt al ns
reacd+-demdtsakvart Bdatonet 2 08al rgnade, Exasphesyob-the (4-

25 functional groups may include functional groups
hagthylapenyl) sulfonyl]oxy}imino) benzeneacetonitrile, and 2-
(2'—furylethenyl)-4,6-bis(trichloromethyl}-1,3,5-triazine.
The salt is not necessarily limited to those listed above.
These sensitizers may be used individually or in

combination. The amount of the sensitizer used is
generally in the range of from 0.1 to 40% by weight, or the
total amount of the two or more sensitizers used is
preferably in the range of from 0.1 to 40% by weight, more
preferably 1 to 20 parts by weight, relative to 100 parts
by weight of polymer component (A).

As solvent (D) in the present invention, preferred is

a polar solvent, such as y-butyrolactone, N-methyl-2-
pyrrolidone, N-acetyl-2-pyrrolidone, N,N-dimethylacetamide,
N,N-dimethyl sulfoxide, hexamethylphosphoric triamide,

dimethylimidazolidinone, or N-acetyl-g-caprolactam. Other



unsat ur at ed doubl e bond, such as a vinyl group, an

allyl group, an acryl oyl group, and a nethacryl oyl
group, and functional groups having an unsaturated
triple bond, such as propargyl 4§roup. O these,
preferred are functional 30 groups of a conjugated

type, such as a vinyl group, an acryloyl group, and a
metdtend yiroy | p@rotipso Ivemt | heet vh@Wos fér of 1 8€hbbey | Ngther,
excellent reactivity. The nunber of the functiona

gr Ot AFer b bR G HeeR | O hrizf@regaxban ¢ of @p example,

fram i%m%% i n C t il
an e¥tt%gnéfl'unct | o}ﬁgi qger%ﬂ%% 2%)%?“ ne‘%&llrig kbge&g%heéé{%%l
sansadrutydi ffereerd, dxalqilesamwind hanethyl acetate, ethyl

addi tion-pol ynerjzabl e compounds may 5 include
501 QIR QY0 ARATR al et SRy oA EHE g Jiphyl malonate,

di gpiratiiie o il aeddi e Ywadl Aol &ther, diethylene
di et hyl ene gl ycol di'nethacrylate, triethylene glyco

di rediviesdr Wiatethy It esttriesat hytl etrea it droof v ime tdiadr \d zineg thane,

t ri;met hyl ol.pr.o e diacryl at tri.nmet hyl ol ,proopane

tr ilggz r wlact%el,orf%act 1 et ﬁly’l %‘l%r%ﬁaoﬁfe“dnﬁ?e’ﬁac‘fm a]ecfr oethane,

t rigmidydenderRaNe -dildHNRIifaIn atlee, HddNe heptane, octane,
a- et hyl styrene, 1, 2- di hydronapht hal ene,

101 DegizedSpr SodmANSenfen &Y IBnadiay) 1Sy dife, used. These
4-%§bg|' r - iRyl lseng . 1 I | : :
but yl yn%ﬁﬁgﬁs%zﬁ% \ﬁ}a%%é?ﬂgéggrly atvel%%ixl I %?L% # ®ombination.
acWiltht eesipsodcttyl tder yyatee ofi StlRorsvilvesdr,yltdtexe is no

cycl ohexyl t.hacryl.ate, 1,3-butanedi ol diacrylate,

1 T ANaA ol AR RACAR HEES Reogiin o ey SSolves  the
di peptbatd.s itidebHeanedicimpodiiagion atfethk 4riidaanedir®lention.
di met hacryl ate, 1, 6- hexanedi ol diacrylate,

151, 6- hexdRe@dgH thoh&er Fhar @5serdigdnseamostents . the
d!%gb%@%%ﬁ%ﬁkgvelI%gige%%§§%%@ﬁi%hn%Eh%%%y Sent anention
di ecane to

thyloltricyclo acryl ate, pentaéerythri
t r magr pllate copeatiacny shidianel coepldagr wlosne, as an agent for

PenaeLYUnE Lol ahEBIELIAELYL S0 REN 8RN &y in the
formula (1) of the base polymer may be modified with
20 diaminosiloxane. If desired, an addition-polymerizable
compound, a dissolution inhibitor, a dissolution promoter,
and a stabilizer may be incorporated.
A negative addition-polymerizable compound contains a
reactive unsaturated functional group. Examples of the
25 functional groups may include functional groups having an
unsaturated double bond, such as a vinyl group, an allyl
group, an acryloyl group, and a methacryloyl group, and
functional groups having an unsaturated triple bond, such
as propargyl group. Of these, preferred are functional
30 groups of a conjugated type, such as a vinyl group, an
acryloyl group, and a methacryloyl group, from the
viewpoint of achieving excellent reactivity. The number of

the functional group or groups contained is preferably 1 to




hydr oxyet hyl acryl ate, 2-hydroxyethyl nethacryl ate,

1,3 25 acryl oyl oxy-2- hydr oxypr opane,

1, 3- et hacryl oyl oxy-2- hydr oxypr opane,

met hyl enebi sacryl ami de, N, N- di A8t hyl acryl am de, and

N- net hyl ol acryl am de. These may be wused individually

or in conbination. The anount of the

addi tHrQfr Reley RBIdwEARIrE: GIRBNG USRS o:38b 1 St ef el ¥y, and
5 to 100% by wei ght, based on the weight of conponent

( Atheadainicd iggred. sirsfudrsatsion BUMe 4 @uaih e igHier fihansame or
t he .\ i,ht of achieving excellent conpatibility.
V%gﬁx#ﬁéﬁﬁﬁﬁunt of the addition-polynerizable conpound

used 31Exasmpless dhamed%dey tieirghiol vinker iexgiise tonpounds may
portion tends to_ dissaqlve during the devel opnent and

d t henfusher g hyd B Iasivdd BRsrvdfater tiHeiethylene glycol
deyel,epiBAt« ViR RS TR i r 5 4d1an 0% e thyl
meigﬁt,§?heefiln1té%§§ to begaégﬁgdgghay after 5 the o
dewelyopde ati meduia ctriyd. aftiel, mtirdieridy yilemee dy livepe b el igngftfrarcrylate,
whi t enin For inproving.the. stor stability, a
r adFEAr SRS 30N IR ACGH 161 Sadiicdle Sy 1o 1propane
polyaRkZatkeqn trek@h el o1 hcaddaddy e,
conposi tion. Exanples of the radical 10.poh%gfr|zat|on

10 i nkirpreshy lod regpres disefkacrydaiten & il lpgppane
i ncl ude p-met hoxyphenol , di phenyl - p-- henzoqui nonge,
el ZOREERBREY IR o GATRSRE By Pevigyent, 107
pharalbraak ﬁthb@%ﬁ%@'ﬂqbrdﬁﬁ%B%@b@dﬂyﬂE@ﬁ@@%%, 3-
par adi ni trobenzene, netadinitrobenzeng, -
phBRERYABAYUERGne 2 - 18 tRYpB&NYene., nZpitimyllasphdhalene, butyl
N- =2-N y ' fernr e I.azine,
2, B L e A A o ey

15 andcayilaeegatsnectileseryaytee usetborngdi aicdydlalty ,orcyclohexyl

RSREBIStAen:  The ATpUnL of L LU Gl ) - pyraneaion
rel@ndehadPyuaed,i seaeBaEdh! Y1981 Hea3@%nhteeinght-putanediol
based on the weight of conponent (A).
diacrylate, 1,4-butanediol dimethacrylate, 1,6-hexanediol
diacrylate, 1,6-hexanediol methacrylate, 1,9-nonanediol

20 dimethacrylate, 1,l0-decanediol dimethacrylate,
dimethyloltricyclodecane diacrylate, pentaerythritol
triacrylate, pentaerythritol tetraacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetramethacrylate, 2-
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 1,3-

25 acryloyloxy-2-hydroxypropane, 1,3-methacryloyloxy-2-
hydroxypropane, methylenebisacrylamide, N,N-
dimethylacrylamide, and N-methylolacrylamide. These may be
used individually or in combination.

The amount of the addition-polymerizable compound used

30 is preferably 5 to 100% by weight, based on the weight of
component {A), and is more preferably 5 to 40% by weight

from the viewpoint of achieving excellent compatibility.

When the amount of the addition-polymerizable compound used




10

i5

20

25

30

The photosensitive resin conposition of the present

i nvention may be applied to a substrate, such as a
silicon wafer, a netallic substrate, or a ceramc
substrate, by a 25 di pping procéss, a spraying

process, a screen printing process, or a spin coating
process, and dried by appropriately heating for

r enoViews ttiears by any , wé Dgiber ey efpssead pagkidhietends to
film This filmis exposed to active rays of light or

actiTt YadtHiinh e ofé@rﬁlapm%w_:r@wn@g% Bblmeser@y to be
PRIdSHAN Aifaf NErAGE | Mo F@YSe Ol prhd PO Qﬁh@§;{g%famount is more

radi ation for exposure, a contact/proxim gner,
mthragy 1(drfojkectweniglat | grier , £ilh i tends eppdre wiaslged i aveay after

PRt o, s M b SR St e gfe suscer

Xwihdter@men el ectron beam may be used. Subsequently,

if necessary, the resultant filmis subjected to post
exposuf® AP (PER)Y thtentsiemagd gitawelditiby a radical

d I t...\en t . osensitive resin conposition
SRR e % A1) 95T R LS SOTBOSIA O carcer
poclyi e rEyleddea amayebrpo Jitsisol Vi IExdnplids @f the radical
devilopen to obtain a, 6 desired negative pattern. \Wen

t RE-FHGEIEE N V&St T GipdSidiceH iRe lpsrgtiaadion
afrk@hrble seXRYS Uyl ddie RASRA vRHd 10N I G 1 -p-
removed by digiofbing it in a dgbelopef to 159§%t§1n a
desnzedugdone, v bepaoapimonss  thiyel rdewdineper,, paragragdmilc,

S r al kal i ne . agueous.soj.ut.i,on.may be used.
e A O s S L T By
Npaet iy hiZrppehelkendqnae thdin idiroRlchtledeet ¥ledinthraquinone,
N N-dinethﬁlfornanide,_dinethyl 15 sul f oxi de, )

t BrPRABY Ay oPaRh thal amdrsy | Phedshaii ¢ epirmbgd anine,

Yeh E¥E95ﬁ9tEﬂ%no@ﬁﬁgEinéhCgh%LgOK%h%g%onﬁﬁtg%nnic acid,

| actone, ether, hal ogenated hydrocarbon, an

hpdrabanbyhamtnpphenolexandl edtobsthaioeganiThesel weyt be used
nmet hanol t. hanol | alco

g%é?%ﬁggﬂdﬁéghgr %gtgﬁgglﬁgFﬁyp.lS%%%o%%ount o@okhe radical
polymerization inhibitor or radical polymerization retarder
used is generally 0.01 to 30% by weight, based on the
weight of component (A).

The photosensitive resin composition of the present
invention may be applied to a substrate, such as a silicon
wafer, a metallic substrate, or a ceramic substrate, by a
dipping process, a spraying process, a screen printing
process, or a spin coating process, and dried by
appropriately heating for removing the solvent, to thereby
form a tack-free film. This film is exposed to active rays
of light or actinic radiation through a mask having a
desired pattern. As the active rays of light or actinic
radiation for exposure, a contact/proximity aligner, mirror
projection aligner, i-line stepper, or g-line stepper using

an ultra high-pressure mercury lamp, ultraviolet light, a
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20 ethyl ketone, nethyl isobutyl ketone,

cycl ohexanone, nethyl acetate, ethyl acetate, butyl
acetate, diethyl oxalate, diethyl malonate, diethyl
ether, ethylene glycol dinethylFZ ether, diethylene
gl ycol di nethyl ether, tetrahydrofuran,

di chl or onet hane, 1, 2-di chl or oet hane,

1,vA-sditahd arigfnig asur 25, tdan Gt edpetdangn b ef oPEEESSR may be
o-di chl orobenzene, hexane, heptane, octane, benzene, .

t dSfche, HIRFSAHBHELY Thids 19865 Sy useldle | FrIFwl Bt | §ilm is
(o] g ' i I he e [ on

Char D o Bl S PRl SR L Pt o Loved
métyaldewedraguiets, . S titerastizd pantsd s en ot Bsd 06 s DauSéhEosition
sqda, quat.ernary_ ammoni um hydroxi de, such as )

{ ot DA MU GARREUTE ot Hif(HYPRRERA iR rtion may
hydr @en@fre OhyC RAld ALV 8Ty AN AP Uy Sl Of, Ap&llin a

am ne, such as ethanol amne, propylam ne,” or 33

etdepliceed ingdarie.veAfadit are - d élhesdo prientphafo semoeisisivreg , resin
rinsi A\t ter ar_.a poar..solvent is perforned. As

¢ PR M oY e e e e R R € o SRposed

| poprtdpyl magl Gehalemovey e dilsdidieniaig X\ ane,a mdyloper to
cell osolve, or 5 water is used. The thus obtained

pabterin psdesdted Hositdivsy@ate@ensiti zer and

sol venty gt @ pgi Yl%v%l%ﬁ%%gj,e'anhioggjaﬂ%?ts'd'l%r% YW an alkaline

pol yi m de pattern. heat i tenperature is
prahepalsl golsdivo FRYChe msree .pr @Exampiles 200 the 403@nic

Wh th ti t ture . 10 is |l ower, than 150C,
L RETY ST ARRELPReR M8V LRSS Nra e o Rk ane N, -
pagpethiyescandmpaer, &R mheRhyNFolrindemi Nd.dinehan it he

heati ng tenperature is higher than 500C, the _ o
r B8 EPEAtes | tatrametRyLyres hhexapedhyipdiesphegic triamide,

DLIFPELL el DOt SELOBREPeLL SR 18602, nagpgne,
heaheRg hhlBgkfiathar heHrbRaRbHBN05 ahauhydrbear®ew .t abturther
filmis Iikel¥ to have poor nechanical properties and
pgﬁﬁmples of the organic solvent may include methanol,
ethanol, isopropyl alcohol, acetone, diethyl ketone, methyl
ethyl ketone, methyl iscbutyl ketone, cyclohexanone, methyl
acetate, ethyl acetate, butyl acetate, diethyl oxalate,
diethyl malonate, diethyl ether, ethylene glycol dimethyl
ether, diethylene glycol dimethyl ether, tetrahydrofuran,
dichloromethane, 1,2-dichloroethane, 1,4-dichlorobutane,
trichloroethane, chlorobenzene, o-dichlorobenzene, hexane,
heptane, octane, benzene; toluene, and xylene. These may
be used individually or in combination.

As the alkaline agqueous solution, there may be used an
aqgueous scolution of an alkaline metal hydroxide, such as
caustic potash or caustic soda, quaternary ammonium
hydroxide, such as tetramethylammonium hydroxide,

tetraethylammonium hydroxide, or choline, or an agqueous

solution of an amine, such as ethanclamine, propylamine, or
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thermal properties, and, when the heating tine is

| onger than 10 hours, the resultant filmis likely to

have poor 20 nechani cal properties and poor thermnal
properties. The photosensitive3Besin conposition of

the present invention nmay be used in an electronic

part for sem conductor device or multilayer wring

bearht1 enSpreinfireal | Wf ddie dHeesRAe RMRa8eNSIf it d ARy,
conposition 25 may be used in formng a surface

P fith g 15h ma{tarerorora Banrersody@ntdila @anfoarmeg er As the

f‘%rln%%. gcqu%h“ﬁf A8V qr a%e&h%tn%]é YAl ecit%%pcropyl

| ayer ayer iy sem condu
det\llcoélodJ réxetrménteo tdmelmemtyhem\eentrneﬂjhyh gdldiosolve, or
particularly 1] as lon as it has a surface 30
pFEtEEt g urSﬁdm | é“ tiﬂru 10¢8r PaTdIeER rlisc hegyfed to

fQéﬁ%@e ehel RRNEAMNOSI! 200 %%l%@%tp&%sgﬂbé %V%@HH?@ high
and it may be of various structures exanpl €

oﬁeﬁﬁerﬁﬁeeéegtf@plﬂamﬂd@apamgeansentconductor devi ce

as one,, gple of the el ectronic part of the present
i nvent if ﬁ §a5428; LREReEetoRe RisgPrefegakly 150 to 500°C,

ngaggg%bggbﬁ&pﬁﬁﬁstglagb%g]Ofwﬁ%?u§§n1$%Q gﬁ%o£impgrature

device®o ayer wring st

SQQ‘QQWQECEﬁénsggﬁbéatghé régﬁftgﬁtaﬁlfk 1§u9§kég%eto have

having a circuit elenent i's covered wth a Pprotecting

f ppar2mesheshiaslapsipbecthnesxiadd pobm1thmcmadlpgopbh¢1es, and,
circuit elenment at a predeterm ned portion. On the 10
eS‘iB%@eHh%l peating| tgBReratnepeipshighpedthanp; PEP°C, the

3; .
CRPHELANE el T o211 POInLE! have pdbe! RELRLRi LAY Chubpertios
spngd poatlngepmamepsopesteﬁs(a)) A photosensitive

S A L SN A S
dteéegéatenyayehe4i BYsRosREP €08h1 DJODr R68SS, the resultant
film is likely to have poor mechanical properties and poor
thermal properties, and, when the heating time is longer
than 10 hours, the resultant film is likely to have poor
mechanical properties and poor thermal properties.

The photosensitive resin composition of the present
invention may be used in an electronic part for
semiconductor device or multilayer wiring board.
Specifically, the present photosensitive resin composition
may be used in forming a surface protecting film layer or
interlayer dielectric layer for semiconductor device, or an
interlayer dielectric layer for multilayer wiring board.
The semiconductor device directed to the present invention
is not particularly limited as long as it has a surface
protecting film layer or interlayer dielectric layer formed
of the composition of the present invention, and it may be

of various structures.
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and wi ndows 6A are fornmed by a known photolithography
techni que so that predeterm ned portions of the
interlayer dielectric layer 4 are exposed (step (b)).
20 The interlayer dielectric |afer 4 exposed through
the w ndows 6A is selectively etched by a dry etching
met hod wusing gas, such as oxygen gas or carbon

t et r af |lAordxdenigas of tthd Groodselowsr Rbrikeating a
phot gsensjtive resin layer 5 is then conpletel

r qu@%lﬂﬁy% ATHIRY %?@}H.m]jébﬁ)f{ Haie glq);:,ﬂl’}pnic part
tw%%@g%meﬁJ fw%ﬁhé¢%£§%$atmw

et chi ng first conductive l|ayer exposed 't hr ough

the wiFigowd 6B (astremuf@)dtu A se ¢ondd esen dicignan oy er

7 is.forng further, using a ngfmn hotQILthograpQ¥
té@m"ricﬁ’l’} utc&ofo VeE Qled MU 15 TotediDF o dhee-  In
fiEfigt aonduGldmi@ordiiRitod (SRR de) 1, WM &s an si

mul tilayer wiring structure having three layers or

mehe sitg aft@r, mbi@v 1a10s @ icdg cofi 1t Ied eafegrte isnicoyses s wepdh a

i dt.q farm|ayers. 35. Next, a.surface .
PPECESETRn A Qyer Bl €% & ndd RN CReA A sreeluding
Fithe tirthetselfeaeatprat acirrdctidrminaiepodtion .f oofedhe

by applying the photosensitive resin conposition by a .
sPFROSEEt PAg CHASC EL8MERE (ditieRE i, Tarmregxpodingtt Kensluctive
r@ﬁ?EEaﬁt | anen nk@ hhght HH%Q%%Qr@c”&%?egaﬁ'ﬁg ormed on the
pattern for form ng W ndows 6C at predeterm ne
peenigandughdrt sehstdetel byi.ng .iot. ,usi sgiancabikdhignprocess
?gg%ouséggkution to forma pattern, and heating the

ye?pt tain a resin film This resin film

pr ot echsphbeceendtietiee rkayar 1kyem anmifeexier saly .,
stress or a-line, and therefore the sem conductor
debieeinptarnstbhss excereBRt iFeRPRBLRKL S FRephéormed on

?gﬁéeﬂﬁﬂék@ﬁ?Qreéégﬁhgtr&Ee1EQE§VhaﬁgradEgESPEEEEing process,
yer 4 may al so be forned of the photosensitive
rerilnwindpesi bRoareofotinedpbgsenknibruephobnlithography
technique so that predetermined portions of the interlayer
dielectric layer 4 are exposed (step (b)}.

The interlayer dielectric layer 4 exposed through the
windows 6A is selectively etched by a dry etching method
using gas, such as oxygen gas or carbon tetrafluoride gas,
to form windows 6B. The photosensitive resin layer 5 is
‘then completely removed using such an etching solution that
only the photosensifive resin layer 5 is etched without
etching the first conductive layer 3 exposed through the
windows 6B (step (c)).

A second conductive layer 7 is formed further using a
known photolithography technique to complete electrical
connection to the first conductive layer 3 (step {(d)).

When a multilayer wiring structure having three layers or

more is formed, a series of the aforementioned steps is

repeated to form layers.
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15 Exanples The present invention will be explai ned

herei nbelow wth reference to the exanples. 20

Synt hesis Exanple 1 Wiile stirring, 2.34 g (0.018 nol)

of 2-hydroxyethyl nethacrylatéwas added to a

solution consisting of 100 mM of dried

N- et hyl pyrrolidone and 21.18 g (0.072 nol) of

3, 3", 4 NExthi phenwdflrld anartmdids i anhydrdfles iis aformed. 1In
cl osed 25 reactiaon vessel having a stirrer, a _

t F&EnSHETELe &fd F49 niltr dgeh GHL FePHRRE LMY fhgn layer 8
[ G3ldoledTiol] Wi 1A% SHd | 406 §0f ane, fio it
subsequent |y at&?bgﬁig%Z%pe atdgg*%%§?%$§%t. 0 t%ﬂ?pOSltlon
r dyulat aptinr eaettiioy gologtesen anvasimdded idr.opwid exquering the
one haqur ol ution af, 6.49 0. 06 30 ) of

TR e e EamtAe L0 B % 0 0dBTplGaL 2 Pattern
birg (3 ramrmeR dRYkbiet kamatthy deidaxaned A MnOf and then
dried N-nethylpyrrolidone in a closed reaction vesse
h&gved oringt iiftr aysing elepdbmdtior, aamecasnisalogdprggy form a
f Ipe, fall, Irri r.Q0 . .

¢ ERSSPERG; 28, mer Rt Y nave i R0 R reoin £iim.

r @auibkt ark iheddllmopretlkdttisonheas onkien: tadded a ydrofsicse an

over one hour a solution of 29.92 g (0.145 nol) of
NeRL@ropd| sharypisc arbadilimede ang 1h@nefogfe dhicedemizonductor

ABe DR bR R g S Ry AERT, eBlyRBideat i 3150

t B€oresstkianbdrexhmpeeVashst iihted 1aye20dikQedreunayer 4
and subsequently at room tenperature overnight. The
rB8Y| 84AP PpedetMBA RfxThrePRRECFENFiEd VR L8540 Fomppsition
aget one ARdsiAtURAGERSSARY Substances were renpved
fromthe mxture by suction filtration, and the
resultant filtrate was treated by vigorously stirring
;gxg.o L _of ion-exchanged water. The solid precipitate

S ?ﬁ%?ﬁer washed wi th ion-exchanged

The present invention will be explained hereinbelow

with reference to the examples.

Synthesis Exémple 1

While stirring, 2.34 g (0.018 mol) of 2-hydroxyethyl
methacrylate was added to a solution consisting of 100 ml
of dried N-methylpyrrolidone and 21.18 g (0.072 mol) of
3,3",4,4"'-biphenyltetracarboxylic dianhydride in a closed
reaction vessel having a stirrer, a thermometer, and a

nitrogen gas feed pipe, and the resultant mixture was

stirred at 70°C for one hour, subsegquently at room
temperature overnight. To the resultant reaction solution
was added dropwise over one hour a solution of 6.49 g (0.06
mol) of metaphenylenediamine and 0.25 g (0.001 mol) of 1,3-
bis (3-aminopropyl) tetramethyldisiloxane in 80 ml of dried
N-methylpyrrolidone in a closed reaction vessel having a

stirrer, a thermometer, and a nitrogen gas feed pipe,
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wat er, subsequently wi th nmethanol, and subjected to
suction 15 drying on a filter and then subjected to
vacuum dryi ng until the noisture content thereof
becanme | ess than 1.0% by meigﬁ@ at room tenperature
to obtain polymer P-1. Synthesis Exanple 2 20 In a
cl osed reaction vessel having a stirrer, a

-t Herlnioovedtcerhy amntdi @ imdgy rmgerbcgastéraﬁeiravtwﬁe eveohihon While

consi sting of 8 of dried N net rrol jdone, 14.4

q‘( 7’%39 oY tg?e KPR Fa?ﬁ?‘?’ﬁeg WL V39, Bagn added
m@ir)opﬁflseoﬁx}éi‘ %%L@POA esbi o Q6 JP éé‘%f%um 01‘45 mol) of
was added 25 dropwise 1.12 g (0.008 nol) of benzoy

cm dhdﬁe?ydldlh@%eld:amo@urmxdmguatlﬁmom t@fmumdlrle-
reaction sol ution A-1.

b
ST YD a RIS pyit O C AR OEEPA iy Added 455
My )(00f38.nd 1)4.oF -2-Hyihen d @ty neastoxyhy Xa b andydrdge

were then added to 30 anot her cI osed react| on vessel
ha\ﬂa‘u@tam inripeyrea watshertniometcera t &riif Ca fioirt Sodpemrgas and

fee [ nd, while stirri t he abov obt i ned
- SRR Ens N, Fn TR ORI TS tver O resultant

Mredlces onT e Xtesd tY Xt E Wbt B0 it ide %i:e%torf@cand
for 5 hours, subsequently at room tenperature

ovepmcgﬁtsarvhéwbeé:@lrt%ﬁ wWegge tri P vas tnash thes miggvingl by

ugglo%n%f%Qf%tgF&p % dﬁ%&e %§Uﬂ (gnﬁngré%é“dﬁf treated

ether and r|e amne were
sbycesigioveluy 1ydded rdriopniise 2t.@ U_he)Bdeﬁ—lmmﬁjecBGJater.
nglnes followed by stirring at roomtenperature for

3

fi ROt PERETPILAEaNE Sy SHTNGT Mastside Widd trakissFhanged

bya¥e@0r Qubk¥quehitihl R thn matPabkodf, 100 XGPRANRARA to suction
water. The solid precipitate was further washed with

i 8ryérehanged fudter, and ahens shibdetcddd ¢os yeduem drying
dEXkQQ %HF pE%ﬁEEQea% n%@%% %%%%&I%%¥§HF gecawe an 1.0% by

€ i sture content ess
thamgﬂmo&/d:byoml g einpatraraem tenpdtalit @olymer P-1.

Synthesis Example 2

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 80 ml of dried N-methylpyrrolidone, 14.4 g
(0.072 mol) of 4,4'-oxydianiline, and 0.63 g (0.008 mol) of
pyridine was cooled to 0°C. To the sclution was added
dropwise 1.12 g (0.008 mol) of benzoyl chloride, followed
by stirring at room temperature for 30 minutes, to obtain
reaction solution A-1. 100 ml of dried N—methylpyrrolldone
and 21.18 g (0.072 mol) of 3,37,4,4'-
biphenyltetracarboxylic dianhydride were then added to
another closed reaction vessel having a stirrer,_a
thermometer, and a nitrogen gas feed pipe, and, while
stirring, the above-obtained reaction sclution A-1 was

added dropwise over 30 minutes. The resultant mixture was
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to obtain polynmer P-2. 15 Synthesis Exanple 3 31.0 ¢
(0.1 nol) of bis(3,4-dicarboxyphenyl) ether

di anhydri de was added to 100 m_of dried N

net hyl pyrrol i done and 14.8 g (872 nol) of n-butanol in
a closed reaction vessel having a stirrer, a
thernmoneter, and 20 a nitrogen gas feed pipe, and the

resul hant 48 XdoHe fWas 5 shivised @bhs Q{aén%rlﬁﬂaéﬂ%o%l to
obtain an ester. The resultant solution was cooled to

OCemrereAdng gpvekigiol) Wie tivonytachl oradeiomssolution was
added dropwi se to the solution, followed by stirri

n
f GRS dtuES, 8%B0alndr dlolilofods o GeFomezhyl ethyl

1 f [ I | ] ) .

o Spgnied B TR 0 e e A Pt d G

hesafdeisarioprigp ateiedantt dkbei82 o Gt i Jutoforpysv et N8 minutes,
added to another cl osed reaction_ vesse

h
ﬁea{ﬂi%é}%%qm e IR iy RSB reMREHR HER thDget? ganutes.
faed RickRel 3hd %%da%idﬁﬂﬂﬂk%dﬂgﬂﬁ§§1ﬁ%ﬂé%éﬁfﬁyﬂ%§§bf3hsly

stirring. The resultant solution was cooled to

ard 1ifré ngbave 2 -dbflaiofed areactdleomasgl wdtmr A- Theassolid

a dr.opwi se to the 38 solutjon . qver 30 m.nutes

TR FGARH By S g 1 gB b ApePh e o e water,
Mandt @Sib]j Be cte sl tsaktt ileaeirtydmgliod W &1 Mas tdrRBtethn

by vigorously stirring in 2.0 L of ion- exchanged

wEHBd SCHRE &8I VA opuBedEviade Wids If dihen @0 eddtred nan
'Qﬂé@é@&aﬁg%gnﬂﬁﬁﬁgs %B%n$%bmgﬁ%§ﬂukﬁﬁ%H§t199«H£N' perature

on a filter and then subjecte vacuum dryi ng unti

t fe ohltiasnhupelyortre®t-2t.her eof becane | ess than 1. 0% by
wei ght at roomtenperature to obtain polynmer P-3. 10
Synthesis Exanple 4 In a closed reaction vessel having

asghitheefis &xatbeengneter, and a nitrogen gas feed
pi pe, a_solution consisting of 100 m of dried

N et hyRp§r Bol{PdénBodndofsbgs (3, 4~dicarboxyphenyl) ether
dianhydride was added to 100 ml of dried N-

methylipyrrolidone and 14.8 g (0.2 mol) of n-butanol in a
closed reaction vessel having a stirrer, a thermometer, and
a nitrogen gas feed pipe, and the resultant mixture was

stirred at 70°C for 24 hours to cbtain an ester. The

resultant solution was cooled to G°C, and 23.8 g (0.2 mol)
of thionyl chloride was added dropwise to the solution,
followed by stirring for 30 minutes, to obtain reaction
solution A-2. 100 ml of dried N-methylpyrrolidone, 33.0 g
(0.09 mol) of 2,2-bis(3-amino-4-hydroxyphenyl)-1,1,1,3,3,3-
hexafluoropropane, and 15.82 g (0.2 mol) of pyridine were
then added to another closed reaction vessel having a
stirrer, a thermometer, and a nitrogen gas feed pipe, and

the solids therein were dissolved by stirring. The

resultant solution was cooled to 0°C, and the above-

obtained reaction solution A-2 was added dropwise to the
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g (0.1 nol) of 4,4'-oxybis(carboxyphenyl) was cool ed
to 0C, 15 and 23.8 g (0.2 nol) of thionyl chloride was
added dropwise to the solution, followed by stirring
for 30 minutes, to obtain reaéBion solution A-3. In
anot her closed reaction vessel having a stirrer, a
thernoneter, and a nitrogen gas feed pipe, a solution

C%rdﬁh,ﬁ:tl'dﬂ'g divfer]-QQ) Mimftay eﬁbﬂc&@adr&;wyé@yﬁiq{g dpneroom
36.6 g (0.1 nol) of 2,2- bIS(3 am no- 4-

h;tmﬂm@;lﬁte)frﬁ )f—OI: B I@Lreltaamexéﬂ‘hmmeﬂoﬂdwarte regutipiygnixture
0.0 yridi .coaled to 15749

(0761 e D P ol S S St o il s e

t@xbh%ngﬁdlﬂdﬁﬁr f(ﬂﬂéﬂﬁﬂiﬂu/pﬂddﬂﬁﬂﬁhﬁﬁ Wadurther washed

tenperature for 30 25 mnutes. 15.82 g (0.2 nol) of

pYHItH AOTWEKX CAddEet &' atRe raésqﬂ&umeqﬁ%& g% Sfg-ion drying

cogl ed ftl(?.t%g’ 2R 1 é% syrb‘é AL+ PRIAIRGS J ESE’L%@} Q{htll the

solution A-3 was a pw se to the m xt

30onistutres coﬁxﬂelrm/ve:dhdnecei ibrerdange dte srsodrhart dnyder a:twmelght at
for 30 mnute resul tant reactiqn n1xture 30 was

t PBaTe B AFR b Bud, B RIS 65 of | on-

exchanged water. The solid precipitate was further

washed w th ion-exchanged water, and subjected to
sfynithrsdsyExgmede dn a filter and t hen subj ected to

VaCU“mIﬂr Y Qgﬁ‘é%‘d' rézg&g: 1080 'v%ts‘é%‘i %%%%?T{ ol 181369k

becane [ ess an 1 ght” "at tenperature
t ehebtnaine tpeal, y aer B—ﬁ1t&o§¢h1@@$lfe5ﬁa@ﬂbe 5al mcaution
cl osed reactign_vessel having a stirrer

t RBPROAELEH °4ndO8 it Pég&?lij‘-ﬁ‘s N E'@&hmlﬁ’ér’rr&lslé’i%ﬁ Gid 25.8
angbsﬁl %lgf o]foq)rﬁi %f %&a&?@%}%ﬂﬁé}l@glﬂ a{l:gotcgl.néjd to 0°C,

masdceeledgtqola ﬁﬁl)abd &h&5ngl(&h@5rﬁﬁb)wﬁ% added dropwise
benzenesul fonyl chloride was added dropw se to  the

sbPuthgnsotyitiehed fpy Lower Prg stdrriny APruslsmipgtgs., to
JobPa?nkl ceficRYEbiRe s -Ehentaddadth@r ER8sed reaction

resultant mxture and stirred at room tenperature for
vessel having a stirrer, a thermometer, and a nitrogen gas
feed pipe, a solution consisting of 100 ml of dried N-
methylpyrrolidone, 36.6 g (0.1 mol) of 2,2-bis(3-amino—-4-
hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane, and 0.79 g
{(0.01 mol) of pyridine was cooled to 0°C, and 1.57 g (0.01
mol) of phenyl chloroformate was added dropwise to the

solution, followed by stirring at room temperature for 30
minutes. 15.82 g (0.2 mol) of pyridine was added to the
resultant mixture and cooled to 0°C, and then the above-
obtained reaction solution A-3 was added dropwise to the
mixture over 30 minutes, followed by stirring at room
temperature for 30 minutes. The resultant reaction mixture
was treated by vigorously stirring in 2.0 L of ion-
exchanged water. The solid precipitate was further washed

with ion-exchanged water, and subjected to suction drying
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30 mnutes. The resultant reaction m xture was treated

by 15 vigorously stirring in 2.0 L of ion-exchanged

water. The solid precipitate was further washed with

i on-exchanged water, and subjé8ted to suction drying

on a filter and then subjected to vacuumdrying until

the noi sture content thereof becane |ess than 1.0% by
WeingQt ral te@o@niie rpRrAtsi 24 dP Pt dnfd iy 8% QRAEI the
B-1 (for the sake of sinplicity, conmponent (B) 1s

r epapitad et godeaitn dhegeods begiaaien Lesa didey 'D). 0% by weight at
SyathesifExamle 62500 3 §losed I sagtion vessel

having a Etirrer, a® thermométer, an a nitrogen gas

feed pipe, a solution consisting of 100 m of dried

N- et hyl pyrrolidone and 18.3 g (0.05 nol) of

2 S¥NENEE3SakrABPAehydr oxyphenyl ) -

1,1,1, 3,,3,3:h | yoropropa ed t.0 QC,

11 0% B e h Al enl oAl v added 2
dtbpuinsmetert handseal utiitaogeholdaswed ol rsifpier,r iang oflort i3M

m nutes, .15.8 (0.2 l) ,of ri dine was then added
{6PHRESEABE D5 00N Gte it R medivde Yo gshi dons and 9.76
t gnRer abume 1 06 £3Q -ReRhlas 2 -4t inbhe rephithizanicd AG! icddled to
m xture was treated by vigorously stirringin 2.0 L

of°C pramk chahfeg Wat@b.mdhe sbHl benzpnesupidbayd whdoride was
further washed with _jon-exchanged er, ,and ., |

SHBFER: SAOPYLEReEPoRNgr Fon afita £PLIGWesh Y, IRk rging for 30
shbhaeked t@svgougmdr vi RE1YNbiel plhe IS idle themt @lded to

t hereof becane | eSs than 1.0% by wei ght at room

t Ehperasultantompbtares end stéxreddet Bopm SgRpkRagityire for
E?BWRHSuZeQQ | Bpa %Egﬁﬁ%ah%a%khgﬁ'%%S%SktGQ%'%% dtreated by
stirrer, a "théernometer, and a nlﬁrogen gas f eed pipe,
avigbubueby eefscihgn@gnob .00 bif dabndexettanged water. The

N-net hyl pyrrolidone and 7.6. g (0.05 nol) . of
3sslyfanrRcbehtare Werdfwashesoraghed wéth lon-exchanged

water, and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content
thereof became less than 1.0% by weight at room temperature
to cobtain chain extender B-1 (for the sake of simplicity,
component (B) is referred to hereinafter as “chain

extender”) .

Synthesis Example 6

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 100 ml of dried N-methylpyrrolidone and 18.3
g (0.05 mol) of 2,2-bis(3-amino—-4-hydroxyphenyl) -
1,1,1,3,3,3-hexafluoropropane was cooled to 0°C, and 12.1 g
(0.1 mol) of pivaloyl chloride was added dropwise to the
solution, followed by stirring for 30 minutes. 15.82 ¢
(0.2 mol) of pyridine was then added to the resultant

mixture and stirred at room temperature for 30 minutes.
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and 15.7 g (0.1 nol) of phenyl chloroformte was added
15 dropwi se to the solution, followed by stirring for
30 mnutes. 15.82 g (0.2 nol) of pyridine was then
added to the resultant mixtur&land stirred at room
tenperature for 30 mnutes. The resultant reaction

m xture was treated by vigorously stirring in 2.0 L

OfrhieOR=@Xahanded adialon T& 123 S Wdsd R At & (WRSrously
further washed with ion-exchanged water, and

sabjlseciag o Suét Lo fdipinTgxshagnged twategnd tThen solid
subj vacu in tid t. I st ten

¢ HEPESP I at g AR d Tt Pl it e D e
t andesaby ke teldo tebisaict ichaidryaxigereern Bid.ted5 and then
Synthesis Exanple 8 In a closed reaction vessel havin
aSEpPiprérd 20 VREMNENERLELNTaNd ta Initheo i SfaL & &o@ten

pi S L@n NSt AQ o&f @ ariedn ¢ £
e e A G B s S
1teo( hbxafihucheiisopxapyldede®el-.bi s(4- phenoxyaniline)

was cooled to OC, and 16.4 g (0.1.nol) of

di i sopropyl carbanyl chloride was added dropwi se to the

sgyﬁth@gisfgkbgpgg by stirring for 30 mnutes. 15.82 g
41 (0.2 nol) of pyridine was then added to the

resul t At 2 MLeEade TAGTION Ve§Sal hoyhnderpEitdraees f 6r
3?161%%@5%%%1, ThRq" g5 H'i‘t%%&;e'h?%gs: %@5@('){{1&%? ¥3olution

t y vigorously  Strrri

i oonexshangedfwaber mlThé salied N-pe¢tiyppyatrelidsne and 7.6 g
further washed with ion-exchanged water, and .

sBj Bet mgly oofudt boAiaminprlenscact pridr wadd cerdrd to 0°C,

AN b T, B B TROSAE, SA' S
t @ppprdkar eot ehebkaintdbai,nfexllenddr bB- 4tirt@Qng for 30
%%EEQEgL? Ef%?BEGgg(o.z mol) of pyridine was then added to
the resultant mixture and stirred at room temperature for
30 minutes. The resultant reaction mixture was treated by
vigorously stirring in 2.0 L of ion-exchanged water. The
sclid precipitate was further washed with ion-exchanged
water, and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content
thereof became less than 1.0% by weight at room temperature

to obtain chéin extender B-3.

Synthesis Example 8

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 100 ml of dried N-methylpyrrolidone and 25.9
g (0.05 mol) of 47,4’ '’—(hexaflucroisopropylidene)-bis (4-
phenoxyaniline) was cooled to 0°C, and 16.4 g (0.1 mol) of
diisopropylcarbamyl chloride was added dropwise to the

solution, followed by stirring for 30 minutes. 15.82 g
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In a closed reaction vessel having a stirrer, a
thernmoneter, and a nitrogen gas feed pipe, a solution
consisting of 100 m of dried N nethylpyrrolidone and
6.86 15 g (0.05 nol) of 4-am nébenzoic acid was cool ed
to 0OC, and 3.93 g (0.05 nol) of acetyl chloride was
added dropwise to the solution, followed by stirring

fofp 30 W INULES pykS B d wd D thdPlddhia PYS I iderd@s] tant
then added to the resultant m xture and stirred at

r ook thereperet wWtel frmd 30 manm esemp et tihee riesnl 3Gminutes.

reaction m.xtyre was .treat.ed by vigorousl tirrin

S e S A e Vil S tpa BY Vid¥kousty
PreaGidyitnaf & nnvas, of ur tdreriompshathardd ivencexchangedsolid

wat er, and subjected to suction drying on a filter

alfg eHeH tadighjwad dantdheamaanhadt Widd) dfntexdanged water,

ag#%%#ﬁgpggﬂkﬁpgx?%n&ngkﬁpﬁhggﬁggﬁgiE?gq#fﬁgkzﬁéé%éﬁ%n

room tenperature ai n ext ender
B-sub j&yaritale Hios viaxamn eirhA ndhidre: idodilenggo ik thimwlcaitent

triethyl am ne was adde 3Q dr.opwi se tq a solution of
0. 561 fo P ATATE 425y &hglﬁ%w A A TP bgiperature

Oft NAPHN A WHAARE ehtdnd¥raZ-do- 4- sul fonyl chloride in
150 g of dioxane in a closed reaction vessel having a

stirrer, a thernoneter, and a 42 nitrogen gas feed

pi ffect reaction, and the resultant reaction
e BRI 0 to Filtration and the fiitrate

was trdat ad diy sedg@ieadsliyns tigdsalg Havihd d stfirrer, a

i on-exchanged water. The solid precipitate was further

5 thedRogeleth POR- ex BHATGIE WA F o4t RS et € lg-1on
SUOhIsAR+ 1Ry 70 100, il iblet & 1aRd R FSMRBGIAd ddhe and 6.86

vacuum dryi'ng until the noisture content thereof

became obese 1 hat L-@Mibybeneiodlt aatid ees terlerdtiy @°C, and

to obtain orthoqui nonedi azi de _conpound C-1. 10 .
3.93 g (0.05 mol) of acetyl chloride was added dropwise to -
the solution, followed by stirring for 30 minutes. 15.82 g
(0.2 mol) of pyridine was then added to the resultant
mixture and stirred at room temperature for 30 minutes.
The resultant reaction mixture was treated by vigorously
stirring in 2.0 L of ion-exchanged water. The sclid
precipitate was further washed with ion-exchanged water,
and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content

thereof became less than 1.0% by weight at room temperature

to obtain chain extender B-5.

Synthesis Example 10

While cooling, 0.3 mol of triethylamine was added
dropwise to a solution of 0.1 mol of tris(4-
hydroxyphenyl)methane and 0.29 mol of naphthogquincne-1,2-
diazido-4-sulfonyl chloride in 150 g of dioxane in a closed

reaction vessel having a stirrer, a thermometer, and a
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Exanple 1 100 g of P-1 obtained in the Synthesis
Exanpl e 1, 140 g of N-methylpyrrolidone, and 0.3 g of
p- et hoxyphenol were placed in a three-necked flask
having a stirrer, a 15 thermomédter, and a nitrogen gas
feed pipe, and the solids therein were dissolved by
stirring. To the resultant solution were added 6.0 g

ofn i W gdn s cided gplipnytd -effect a reactlon and the
4,4 5,5 -tetraphenyl bji m dazole, 3.0 g of
BTt oBEh ASaFol r@l%ttgr%fwﬁ rﬁHbJ\ﬂ%W%rt% &@tmtwn' and

a Sensd t r I
dista{féery glte as zﬁ}azsetcﬁl%on r}gly Cg'gi)]% Sg%&frrprgiun and 0L of

5. i(a)rg-euefchahwad vextteanderTH: Jscohtcalpmbmmﬁa’tae Syad h@strtsher
the solids therein were du&iplved q¥ .
0 suction

R R i LI T
f eldyaure diy 4 id @l ah RS A dddderoo txﬁhélhln@'dky@hng

photosensitive resin conposition sol ution.
samrtulorﬂ@btnmlrﬁé’dlms:camﬂntecthamqi ebeslarrrﬂ:hleﬁs iden 1.0% by

y | 0oqt i d th en drled ta . for 0
m teh @EC fasﬁp J‘%O‘ﬁﬁef"{h%m Was hen R ] o §d Ulgjxoﬁloes% anlde
Wicloimpayat taerin mask using an I-line 30 stepper at a
i ght exposure of 200 to 1000 mJ/cnR. The resultant
waf er was allowed to stand in a |ight shielded box
f @icaqpachqur, and then subjected to paddle devel opnment
usi ng y-butyrol actone, thus obtaining an excell ent
relief 143 gattt &1 Imémarigleal rielsddhﬁ iSomthe shisgxeeplde 1, 140

m gh of 400
9] 61t N PR RGBS IoDed 501 i Coif ieke LR B BRpot were

apﬁalc&dh 1% |al G0 e eWaie@ik <3y fSﬂlslk (P@aftﬂn@g aand itriesr drd ed
to. forman 18.01.0 gm5 thick film and then, the film
vabesipretesd fadeRpddtrOIoR B9 sa fFect iR ermsp dudihg splids

CoRuESkALLOReTBlot pLLOM, SDEE 00O R Eane

shpélutéednberereonddrd lbodr g adfd 2t,Bérbis (o— chlorophenyl)—

4,47 ,5,5"'-tetraphenylbiimidazole, 3.0 g of 2-
mercaptobenzoxazole, 0.6 g of ethyl Michler’s ketone as a
sensitizer, 18.0 g of tetraethylene glycol diacrYlate as an
addition—polymerizable compound, and 5.0 g of chain
extender B-1 obtained in the Synthesis Example, and the
solids therein were dissolved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin

composition sclution. The sclution obtained was applied
onto a 5-inch silicon wafer by spin coating and then dried
te form a 5.0+1.0 um thick film. The film was then
subjected to exposure with a pattern mask using an I-line
stepper at a light exposure of 200 to 1000 mJ/cm®. The
resultant wafer was allowed to stand in a light shielded

box for one hour, and then subjected to paddle development

using y-butyrolactone, thus obtaining an excellent relief



10

15

20

25

30

subj ected to paddl e devel opment using y-butyrol actone
to 10 obtain a 10 nmxl| 20 mm strip pattern. The wafer
was baked for cure in an oven filled with nitrogen
gas at 320C for one hour to oiBain a cured film The
strip thin filmwas peeled off the silicon wafer
usi ng an aqueous sol ution of hydrofluoric acid and

dr'aecdcer%nqxe}vq(%n an r%ls% tl on Of ﬁ gﬁl S,‘Ll?n El!nlnraxmum line

mvvas maasugeda usi ng a auto ra

thﬁtdtmheaeﬂ engatghan s % cﬁxamﬁ enﬁ/dﬁﬁe SRR
procedure as in the Exanple 1 was rigeated 20 except
tﬁé@ﬂ?m?W}hﬂnﬁﬁuﬁQ1W§@%MG@ﬁ B lomchiatde isn THech silicon

Synt s Exanpl e was used.to e X eIIent

PHREE ateamh RAHYG TEOI ik T o Eb AT Hn0%1.0
(“E‘h‘i'c‘]furﬁﬂl'rrne and 4l ater 60 dPeiHe Med* 3 exposure
mi/cnk2. A strlp thin filmwas obtained |n accor dance

WHEIEht Re Pedrbe oy oesduve iag 25 dontiawd Bldgper Bt and iampt
an%&%?h&%no%flb%% %h& 2Fh|?RflkgﬁuT@S as E%dWUSIQQlowed

raph. I't "'was 'fouhnd e onga ron
76% SEEaﬂfpllﬁ 3 3G ghhe shdre dRId0 eRUITR ra®nidh Hohue:,Dsamoltﬂlen
1 was repeated except that 5.0 g of chain extender
Bs8bjbraededoi wadhge Qyweﬂ@@mgnExampm@'7—ha§yueédctone to
give an excellent relief 44 pattern having
r8§6P&P|6nlgsmWFéﬁ a@mlﬁtﬁﬂPnPﬁFﬁﬁﬁPI|n5hewWéFﬁF ¥@sgbaked

ht _.exposure_ _of 45 p thin o
obPal FERE ANLEBOPHARE AER PSS B2 5e8Bodire ths S205C for
t BaeExanpl eolobaRdnan euevgatriion. of The s¥irfipP thAinN film was

filmb5 was nmeasured using an autograph. It was found

t REELEAeOLE| RGabtdACRRS V855K E)?aﬁﬁl ang agyeoygmesolution of
pﬁg&?@f%ﬁoéi ig &Beaﬁéaﬁegsdl Eﬁeﬁaggdeléﬁ SXGBR! of the
that 5.0 g oF ﬁ nCtHe

chal n exten - obt al ne
strip thin film was measured using an autograph. It was

found that the elongation was 50%.

Example 2
The same procedure as in the Example 1 was repeated
except that 5.0 g of chain extender B-2 obtained in the

Synthesis Example 6 was used to give an excellent relief

pattern having a resclution as high as 15 pm (minimum line
width) at a light exposure of 450 mJ/cm®. A strip thin
film was obtained in accordance with the same procedure as
in the Example 1, and an elongation of the strip thin film
was measured using an autograph. It was found that the

elongation was 70%.

Example 3
The same procedure as in the Example 1 was repeated
except that 5.0 g of chain extender B-3 obtained in the

Synthesis Example 7 was used to give an excellent relief
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Synt hesi s Exanple 8 was used to give an excell ent
relief pattern having a resolution as high as 15 pm
(mnimumline wdth) at a |light exposure of 500
ml/cnR2. A strip thin filmwas4ébtained in accordance
with the same procedure as 15 in the Exanple 1, and an
el ongation of the strip thin film mas neasured usi ng

Ea?%%ggrﬂﬁgls ZSM?%EOQ%QQ éh%tobt %ﬁPWﬂ%ﬁimum line

Symﬂh53|atEaa&ﬁbatZea@@suléocgf@EONﬂmekhylpyaretmdpnehln
were placed in a three-necked flask haV|ng a stirrer

ATLREr HORePBE ARG 4T PECOSERTSEs W idod gl pemea R adpdlure as

sohi da et ReERLA VBT € 56iS 30! e d How +S i er”QhéT%HMT% thin film
resul tant sofution were added 5.0 g of p- 25
niwagsohenzylred, 18idonenhexyagtraphcendt2wsusl ffomatde thad the

5, f _chain ender B-1 obtained in the Synthesis
E%gﬁgﬁégé?n Yrd Sﬁ%'solids therein were dissolved by
stirring at room tenperature for about 24 hours,

followed by filtration wusing a filter, to obtain a
ph¥eBEéAstti ve resin 30 conposition sol ution. The

sol ut [ @fleBsnk! B2bedale AGCILIAECLLIIILNY SATE copeated

procedure as In exce ter
egposptethbéheswaf gr oiashheat edtahdés Br206bfrained in the

ds by a hot plate and t b ted t ddl e
Jeve FB%ﬁéﬁtgﬁéﬁﬁég B ¥ aBor st tobasSabR PO geL1ent Teliet
r%%le p%%?e ﬁn%gg%ﬁéggeéggg tﬁé%hggsﬁﬂseﬁﬁE(%Zﬁﬁmum line

(midthunatlaenghtdéhboahra bngDOempasmFe ok 80Pip thin
thin filmwas obtained in accordance

A stri
fise t%%ssghﬁag?ﬁeeaur@Cserd?HC?h@lEkaﬁBﬁeSim@XEéﬁpedure as

thatenafEgimbe €XP2SYT 8n éﬁ]@np@fﬁﬁn westheakedigl thin film
120C for 60 Seconds by a hot pfate and then subjected

twa patel suded chspngnanusithggnaph3gyd squasugonpd that the
sgigﬁ&g@igﬁ %g&rggg@hylannoniun1hydroxide, and an

Example 5

100 g of P~2 obtained in the Synthesis Example 2 and
140 g of N-methylpyrrolidone were placed in a three-necked
flask having a stirrer, a thermometer, and a nitrogen gas
feed pipe, and the solids therein were dissclved by
stirring. To the resultant solution were added 5.0 g of p-
nitrobenzyl—9,10—dimethoxyanthracene—2—sulfonate and 5.0 g
of chain extender B-1 obtained in the Synthesis Example 5,
and the solids therein were dissolved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin
composition solution. The solution was treated in
accordance with the same procedure as in the Example 1

except that, after the exposure, the wafer was heated at



el ongation of the strip thin fil mwas neasured using
an autograph. It was found that the elongation was
40% Exanple 6 15 The sane procedure as in the
Exanpl e 5 was repeated except #Rat 5.0 g of chain
extender B-2 obtained in the Synthesis Exanple 6 was
used to give an excellent relief pattern having a

| aR0E, B0 80N gBaRRs Ty e BBR BiAE! BRa WyEhlkuBh tred to
obpaddd@ ﬂ&v@d@@m@mﬂnm&mﬁ@néﬂﬁeaﬁ%naquemnﬂnﬂaiuﬁioner

npl ., _and an ation of the strip thi ,
f| F—fﬁ%xr 1Bl aaion 158 Sy hitor Rt IS A Rhent relief

| t % % <Th . :
Besiifn Be9lY b0ttt B3 R 170 @fhinun Line
5thatidthQ gtok Qh@mﬂt expendate B3 solat aigresh?i.n Ahetrip thin

Synt hesi s Exanp was used to give an excel |l ent
reﬁéfﬂ wat P@Fﬁlﬁgﬁ A§ &Ccessiamaton i4d mh@n sgme@racedure as

(”hH'%HE‘bkaﬁpﬁg W‘@%@Ep%ttﬁgﬂ g@%&@g) oA g@ior , the wafer

[cn2. A strip thin ' m was obtalne ance

MAwastheaaaHEamrQQed@reoaS601eebbﬁdgxaypheh5t phdtanand then
el ongation of the strip thin film46 was neasured
usﬁngﬁﬁtﬁétﬁgrﬁﬁﬁdlﬁtdﬁﬁ§1P@Wﬁ@ttW§ﬂn@h@ ZePSg &AUGPUS

10 Wa $ R- g n

0 gy Sofataok BB Ranetil1dyBbnTud REEAIAS M e an e
meeéopbatednlnfathbrsermpckhdn Ehaskwhavm@@sareﬁlmmemg an

of PEROERBRe! hhoFBear euBRy Ehaty the FLPAGRLIn es 0%

resultant solution were added 6.0 g of 10 sensitizer
C-1 obtained in the Synthesis Exanple 10 and 5.0 g of
ch&kamekeehder B-1 obtained in the Synthesis Exanple

15 gi rggg$ﬁQes§8Ei8§oEESG§E”a§BEﬁ Ehas alufd 1Y sSUhlk’ aBeated
except that 5.0 g of chain extender B-~2 obtained in the
Synthesis Example 6 was used to give an excellent relief
pattern having a resolution as high as 20 pm (minimum line
width) at a light exposure of 900 mJ/cm?, A strip thin

20 film was obtained in accordance with the same procedure as
in the Example 5, and an elongation of the strip thin film
was measured using an autograph. It was found that the

elongation was 40%.

25 Example 7
The same procedure as in the Example 5 was repeated
except that 5.0 g of chain extender B-3 obtained in the

Synthesis Example 7 was used to give an excellent relief
pattern having a resolution as high as 20 pm (minimum line

30 width) at a light exposure of 900 mJ/cm®. A strip thin

film was obtained in accordance with the same procedure as

in the Example 5, and an elongation of the strip thin film




tenperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin 15
conmposition solution. The solutign was treated in
accordance with the sane procedife as in the Exanple 1
except that a 2.38% aqueous sol ution of

t et ranmet hyl ammoni um hydroxi de was used in the paddl e
dewal=opreidudael gisdrmn exceldrenh r elitefwgmtt@imd that the
having a resolution as high as 10 20 pm (m ni mum | i ne
wi PPN M@t Sposure of 400 mi/cnZ. A strip
thin filmwas obtained in accordance with the sane
procedure as in the Exanple 1 except that a 2.38%
aquieauplesd ution of tetranethylannoniun1hydroxide was

used in._t | e devel.o nd an el ongatj on of
Sthe str |1ﬂ?%t 5 ﬁ’%zg; Cﬁ:i %g "H"S1 Fesanple 3 and
auta@r Phr hit-meds 1gnd-dhhalond %r@ AR DPN Mas 4d%e-necked

Exanpl e 9 The sanme procedure as in the Exanple 8 was

r efdatsdd hagg nex gepit ittt 6 20 thegimogiediar exdrehdemigragen gas
Obe%'e'&ng R R ee_L /A% es% Yl by

chain £ nder to givé an excelle relle pat ern
hawitig rd neesolrat ithie aeshilglanas sb(lutgmn( Medemaddddne .0 g of
wi dth) at a Ilght expqosure of 400 mJ/¢cnR. 47 A strlp

10th|sﬁ“16|llt1%z\‘r?z§s Cobt SPFEdTER ddc Shfasyd thiceH S fealiphe 10 and 5.0
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Pr gCe¢uCBads kLRtbhtide @M eptaided ah eﬂh@@%t@f@s@s Example 5,
the strip thin filmwas nmeasured usi'ng an aut ograph.

| t ands theognd itdsathereisl veget dds swdyeS0%y 5 tibraripide at room
10, The sane prqecedu s ,i,n.the Ex l,e S T
exggmpe{ﬁgpr% %Oﬁ 8% %a?# g?P&ﬁde%n@lfwggtalne&aﬁra%lon
t hemﬁ)gnhheslmelixaml eb&aWaS alphid tas eh s td e @etsamder

to gi ve an 10 excellent relief pattern having
S 1 eSBMRPPAHN1RE RPgHtASNIO Tﬁﬁ(ﬁP%Pﬁ&ﬁPIMﬁ@\Hﬁﬁﬁﬁﬁdaﬂna

llQEEO%&QQE%rﬁlQE 489 ggﬁ%”%rocedure as in the Example 1
except that a 2.38% agqueous solution of tetramethylammonium
hydrbxide was used in the paddle development to give an
excellent relief pattern having a resolution as high as 10
pm (minimum line width) at a light exposure of 400 mJ/cm? .
A strip thin film was obtained in accordance with the same
‘procedure as in the Example 1 except that a 2.38% aqueous
solution of tetramethylammonium hydroxide was used in the
paddle development, and an elongation of the strip thin
film was measured using an autograph. It was found that

the elongation was 40%.

Example 9

The same procedure as in the Example 8 was repeated
except that 5.0 g of chain extender B-3 obtained in the
Synthesis Example 7 was used as a chain extender to give an

excellent relief pattern having a resclution as high as 10

pum (minimum line width) at a light exposure of 400 mJ/cm?.




5

A strip thin filmwas obtained in accordance with the

sane procedure as in the Exanple 8, and an el ongation

of the strip thin filmwas nmeasured using an

aut ograph. It was 15 found that %’he el ongati on was

50% Exanple 11 100 g of P-4 obtained in the

Synthesis Exanple 4 and 140 g of N-nethyl pyrrolidone

verze ptegedch in af 1 1 efa eskesingd fh askehdyim@e dyith the same
stirrer, a thernoneter, and a nitrogen gas feed pipe,
andPEEdH e 3 tHerldis Bwaer ke soland dy storganien Tof the

th Sul .t al | ut 1o e added 6.0 of . sensitiz

C o o (i ARG M et ot vas
chdiqurextgndert B 4 lafridd thiesh iwed B0 Synt hesi s Exanpl e

8, 25 and the solids therein were dissolved by

stirring at room tenperature for about 24 hours,
foldugd by filtration wusing a filter, to obtain a

phot osensitive resin conposition solution. The

sol ut i orfhgass amree gt edureacocoridande iddnile Sarms repeated

pracedur.e .as .in the | e 1 3Q except_that a 2.38%
aqﬁé‘gfgts&&}\?ﬁ E)érf of? t%éf:%‘@trhﬁ _ ‘ﬁrﬁ—ig)fﬂjr%rbeé?vﬁ% the
usegrithedie PR dav el apPTRYd & ¢ \hah SX@ldENtto give an
relief pattern having a resolution as high as 10 2 m

10 ( piepcd et & ediigtth padet exnl ihgttd nex fo 1859 10¥t 1380 am /leigh as 10

48 A stri.p thin film oht ai ned.i.n accordance w th
 hETS A B ddee T B Soldapite SHEBRUTR At th ma/ cn’.
2. 38%raqpeeusn A ek bt W RPRNINYE with the same
hydr oxi de was used in the paddle devel opnent, and an
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extender B-5 obtained in the

Example 11

100 g of P-4 obtained in the Synthesis Example 4 and
140 g of N-methylpyrrolidone were placed in a three-necked
flask having a stirrer, a thermometer, and a nitrogen gas
feed pipe, and the solids therein were dissolved by
stirring. To the resultant solution were added 6.0 g of
sensitizer C-1 obtained in the Synthesis Example 10 and 5.0
g of chain extender B-4 obtained in the Synthesis Example 8,
and the solids therein were dissolved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin
composition solution. The solution was treated in
accordance with the same procedure as in the Example 1
except that a 2.38% agqueous solution of tetramethylammonium
hydroxide was used in the paddle development to give an

excellent relief pattern having a resolution as high as 10

pm (minimum line width) at a light exposure of 350 mJ/cm®.
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Synt hesi s Exanple 9 was used to give an excell ent

relief pattern having a resolution as high as 10 pm
(mnimumline wdth) at a |light exposure of 400

mi/cm2. A strip thin filmwas 8Btained in accordance

with the same procedure as 15 in the Exanple 11, and

an el ongation of the strip thin film was neasured
USIANG tai pAWHHAGT aHaltm a svash 0l thatadderdl@ngattionthe same
was 55% Conparative Exanple 1 20 The same procedure

as Pre eI afplid Lhaad ot dd exsaidptthafatd chalds aqueous

ex r. B- tal 1N, A ' :

ot A o TG v B A 3 B P i che
r epalddtliconiexe lhipgleras, Hndnammiglicngadiore off dity stadima thin
[ hE»ex osure of 400 mJ/cnR2. A strip.thin filn1§@s 25

obt'dit e ¥ %% "ECSHESh 8 WY K1t e CERE Rl oc dduri i qypd that
t he heEaRIR thorRd 2 Rl ongation of the strip thin
filmwas nmeasured using an autograph. It was found

that the elongation was 30% 30 Conparative Exanple 2

Th pracedure as in the Exanple 4 was repeated
exggéﬁgﬁﬁa?%chain extender B-2 obtained in the

Synt hesithe BXaRPpEcEatRTNCls USEE HeO FHave 1N 18X 6eld efpeated
relief pattern 49 havin% a resolution as high as 20 m

& i gteadsss e o ed in the
Wégﬁ%ﬁeéﬁt hkemg%n of LI Wagq qht gined o) AR Gel ser
with the same procedure as in the “Exanple 4, and an
el pagatiranhak ihhe astreisp 1utiidnf lalsMhvag 2 sMBas e drmiSiifigm line
an autograph. It was found that the el ongation was _
15W&dBBg‘p3?5aﬁi vagbEkappresIrehefs4f® prdcedur ePastihp thin

th?i%@:ggé?iggégﬁeﬁeg%?%%@orﬁ%n%éc%&EhtQg%a%%?%nggﬁggdure as

exte ained in the Synthesis

15 notinusbd Egagpile ah,encd kenklbageefiopabiferthe strip thin film
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was measured using an autograph. It was found that the

elongation was 55%.

Comparative Example 1
The same procedure as in the Example 1 was repeated
except that chain extender B-1 obtained in the Synthesis

Example 5 was not used to give an excellent relief pattern

having a resclution as high as 15 pm {minimum line width)
at a light exposure of 400 mJ/cm?’. A strip thin film was
obtained in accordance with the same procedure as in the
Example 1, and an elongation ¢of the strip thin film was
measured using an autograph. It was found that the

. elongation was 30%.

Comparative Example 2
The same procedure as in the Example 4 was repeated
except that chain extender B-2 obtained in the Synthesis

Example 6 was not used to give an excellent relief pattern



having a resolution as high as 10 m (m nimum i ne

width) at a light exposure of 400 mJ/cnR. A strip
thin filmwas obtained in accordance with the sane

procedure as in the 15 Exanple 62 and an el ongation of

the strip thin filmwas neasured using an autograph.

It was found that the elongation was 10% Conparative

Exguplie | Dot NGy i he wi

a0 23 U RS 200 Tyl WURIAIR § B wiaun)

i natthe Syrthite sixposhrampife 9B waw /ef* . usadsteigi ¥vBianfilm was

excellent relief pattern havin%ra resol ution as high

as OPEAHER APM@ARAGTIENRSIMHED dhea SaMph P rOGSCER%e a6f in the

40Q 0082 4 Al R At aE %%eOERQHﬁ?%Hﬂ% fﬁlm was
d e Exanple

accordance with the same "procedure as int

5 8, mgaguardelusngsat bon acftogrepdt.r i @tt ias fidumdvehat the

10

nmeasured_ _usi ng_an tograph. It was found that the
elgﬁaggﬁgﬁoﬂa%a§0&$%The conbi nati ons of the

phot osensitive polynmers and 30 chain extenders, the
phot osensitive properties, and the results of the
meaSuParekivef EgpFRdat Son are shown in Table 1 bel ow.

50 Tab 1 I.N.Qensit byl Reso [

EIongat#gﬁ S%@Feﬁgé%g?kfﬁgﬁé)l?pﬁée(B&akééﬁp%eu%%P%%peated

B- 8x46pt10h80 cExdanpket2nBel B-2 4b@albedlinBExheplsgnihesis
Exampl e 4 P-1 B-4 500_15 5 ‘

P-é B- 3 45g 15 55 . 5 ..
- ExBRPMBLE p-¥aB. ROE0HSEE %6 YEVEnPPeeECRLlIeRL) r§ddesopattern
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ighig§ﬁgp5ergsglat§bﬁ ggoh§8h4§s Eﬁaﬂﬂl?m%n?ﬁﬁmBilnéO%idth)
at a light exposure of 400 mJ/cm®?. A strip thin film was
obtained in accordance with the same procedure as in the
Example 6, and an elongation of the strip thin film was
measured using an autograph. It was found that the

elongation was 10%.

Comparative Example 4

The same procedure as in the Example 8 was repeated
except that chain extender B-4 obtained in the Synthesis
Example 8 was not used to give an excellent relief pattern
having a resolution as high as 10 pm (minimum line width}
at a light exposure of 400 mJ/cm®. A strip thin film was
obtained in accordance with the same procedure as in the
Example 8, and an elongation of the strip thin film was
measured using an autograph. It was found that the
elongation was 30%,.

The combinations of the photosensitive polymers and
chain extenders, the photosensitive properties, and the
results of the measurement of elongation are shown in Table

1 below.
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Exanple 9 P-3 B-3 400 10 50 Exanple 10 P-3 B-4 400 10
50 Exanple 11 P-4 B-4 350 10 70 Exanple 12 P-4 B-5
400 10 55 Conparative P-1 None 400 15 30 Exanple 1
Conpar ative P-2 None 900 20 15 S&xanple 2 Conparative
P-3 None 400 10 10 Exanple 3 Conparative P-4 None 400
10 30 Exanple 4 | NDUSTRI AL APPLI CABI LI TY 5 The
present. invention provides a resin conposition
conprising a photosensitive polyimde precursor,

poﬂ?béﬁzéxazole pr ecur sor, poly|n1de or
p penzoxaz P bapak 'U"Eeﬁ% %1v1t esoiu ion | Elongation
hfving excel]en prorer?les al c¢Bpol F't%ereo of
a|m xture thereof; a 1Gxhetdved |érdAcarim ng ahw@ttern (%)
USETTT L OeT 511 CONMPOYTECT O, altd ggg ef eCtf OMigC par t|— 55
heyT I gy ©f T ot TRy 50 FLLBREoR ! 7o
'ﬂ&%lé 3 A [ I\Lil UDUIIDI lBi,gc_ resT | b&bpual t T15 55
C S INE 1555)1 otreat RLESTStan DAL t VTG an — 55
a,t)lga FECAT \ IILlSUCI 1 vlc a0
t IE*E Ilgl ] LIl ﬁ)\l CIIUC 40
C Ed pTe Ié \2I CGOI LIL) \élo [JUI yl ) 45
( ®a f‘.g IICCll . %I ill\‘d IIClV ﬁ h \ildc 40
i:l\ }\;Da )| f3l VCU 1 %:3\?:’\..2: I[f4v\0’gull7:\I\ Ialloul uup: 50
JE*a pl(eJ. l i1 éJ3cu.ut| V L \J&lIIH\JUII\J u.40\0 \ I_I} iUI VUIIL . 50
Fxample 11 P-4 B-4 350 10 70
-Example 12 P-4 B-5 400 10 55
Comparative | P-1 None 400 15 30
Example 1 :
Comparative | P-2 None 900 20 15
Example 2
Comparative | P-3 None 400 10 10
Example 3
Comparative | P-4 None 400 10 30
Example 4

INDUSTRIAL APPLICABILITY

The present invention provides a resin composition

comprising a photosensitive polyimide precursor,
polybenzoxazole precursor, polyimide,
capable of forming a cured resin having excellent

properties, a copclymer thereof,

method for forming a pattern using the resin compositiocn;

and an electronic part having an electronic device having

the pattern.

or polybenzoxazole

or a mixture thereof; a




wherein the acid functional group in the polyner (A
is a carboxyl group and/or a phenolic hydroxyl group;
wherein the polymer (A) is a polyimde precursor 15
represented by the general fornshka (1) bel ow or
pol yi mde derived fromthe precursor, a

pol ybenzoxazol e precursor represented by the genera
formula (2) bel ow or polybenégﬁgﬁgle derived fromthe
precursor, a copolymer thereof, or a mxture thereof:
2000 }'" NHYI-NH X1 . . (1) RIO-f ~ORL1 OO0O1
wherein_X1 represents a tetraval ent organic group,, Y1
r eprosoft DRSTRRERSITE Vo FEAID GBS S e 4T U Y |

hydr ogena?5 s0hed tMeReMal Mt YA HeBMhg &Ml d¥id functional
represents an integer of 2 to 500 corresponding to

5 t hgroupbanddiort ke sulsddttivegt deniyest thergfatomer, 52

O0)lI Y2- NH X2 .. i
reprzesewgg g &o\'/“g’loé“ﬁltéo 5%3%“@‘ ?Foﬁg%%fge%%srg%rs capable of

t el havrehelhgokgRrNinR1@cRilpr leiyhtcbf Wolymeatal @iceuring the
are used in bonding to hydroxyl groups, R2 represents

hy 8B8geFUSHNE REVIFA &t o5y =3P Eidnpnip derdved from an
reg gﬁgn%§ @Qibgggg%&og%.z to 500 corresponding to the
nunper o Phe repeating-units of the polymer; and
10 wher ei n (Che ac pinoaoreacB)i vies cowipeetgd fargim t he conpound
(D) a solvent:
wherein the acid functional group in the polymer ({(A)
is a carboxyl group and/or a phenolic hydroxyl group;
wherein the polymer (A) is a polyimide precursor
15 represented by the general formula (1) below or polyimide
derived from the precursor, a polybenzoxazole precursor
represented by the general formula (2) below or
polybenzoxazole derived from the precursor, a copolymer

thereof, or a mixture thereof:

20

| RV
/ NH—Y—NH o

Ny

wherein X, represents a tetravalent organic group, Y
represents a divalent organic group, R; represents hydrogen
25 or a monovalent organic group, and n, represents an integer
of 2 to 500 corresponding to the number of the repeating

units of the polymer,




10 represented by the general fornmula (10) and the
conpound represented by the general fornula (11):
X4-(NRARS)Nn . . . (10) (OR6)I )(4x-(NRARG) Nl . :
(11) (COOR7)m 20 wherein X4 reppesents an n-val ent
organic group; n represents an integer of 2 to 6; X4,
represents an (mn+l)- val ent organi c group; each of
R6 and R7 represents hydrogen or a mgnoval ent organic
group; nil repr%§ee;s 1to 6; each 25 of 1 and m
representy 1 to "each of R6 and R7 iJs a nonoval ent

or gani ¢ -gf N6b+enaLYgFNHpm~and~each of R4

and R5 represent ydr ogen ﬁ (ﬁQnOleent organi ¢ - (2)

group reprlesent ed by any of of mullae (7) to (9):

53 01 R§. . . (7) O X3(R3)nx .. 4 (%) 50 -SRI
(9) wherein at |east one of said groups R4 and R5

is said 10 nonoval ent organic group Tepresented by

any of the fornulae (7) to (9). wherein R3 represents

3 TPnOVAKERELAf SANLCp0EOURLe E af 67 EANETARICIYERND, v;

sul fur, or nitrogen atont and nx repres nts 17wh
X3repreaenxygantatwawaﬂemtswrgmmnn(gnouy, afx which two

ts 2_when X3, t t . Th
ohBRLEBHER RUE RBSth LEo BB FEN nGBRaY (3 Cl

1, r¥peegbAtbhayeeepeuNdroh hﬁ%cﬁr&m%elﬂrg(a@ié WHdAGS, and n,

repregsents an integer of 2 to 500 corresponding to the

number of the repeating units of the polymer; and
wherein the compound (B) is selected from the compound
represented by the general formula (10) and the compound

represented by the general formula (11):

X4—(NR4Rs)n - (10)
SORS)I

XQx"“(NR4R5)n11 e (1)
(COOR7)m

wherein X; represents an n-valent organic group; n
represents an integer of 2 to 6; Xy represents an (m+n+l)-
valent organic group; each of R¢ and R, represents hydrogen
or a monovalent organic group; nll represents 1 to 6; each
of 1 and m represents 1 to 4, each of R and R; is a
monovalent organic group and a functional group; and each
of Ry and R; represents hydrogen or a monovalent organic

group represented by any of the formulae (7) to (9):




20 has at | east one acid functional group and/or
substituent derived therefrom 3. The photosensitive
resin conmposition according to laim1l, wherein the
conmpound of the conponent (B) ha8 one 25 substituent
or two substituents derived froman am ne functiona
group. 4 The photosensitive resin conposition
accordigb %g claim3, wherein {hgyconponent (B) has
one or two'scid 30 functional group and/or
substituent derived therefrom 54 5. The
phot osersi tive resin conposition according to claim
1, wherdg{ n the conmponent (A) furtﬂﬁr has at | east one
subst i Ra)ixved from an "aim he'%uncti onal group in
55 itself or in another conponent (A), and wherein the
conponent ) further has at |east one acid functiona
group and/ ¢r substituent derived therefrom 6. The
phot osens+G-¥R, r €si n conposit  on @dcording to 10
claim5, wherein the conponent (A) has one substituent
derived fr®m an anine functional group, and wherein
the conponent (B) has one substituent or two
subst i t Wereingat Jegst omeariamaisl fanswsofal agdolp is said

an aci f.unctional__grou nd{ or. subst | nt
0 CoReb Ry e SR 1 B r U iR Ry G B formutae
pat{tzér mo q@)prising: a step of applying the

phot osensitive resin conposition according to claiml
onto a substrate and drying it; 20 a step of

subj ect g ANe %ep&gggeaeﬂtgfaeﬂl?nebgaeﬁenakgaﬁgcr §eblp; X,
filmto 't ght exposure; a step of subjecting~the
ex peped spndiso sen oxtyiges r esilifurf,i lon tg tdegeimo@ten; and nx

15 URFRERPRRtEnd PETOR Bt ety SRny ABom 8r°5 Bulrur atom, ox

nx represents 2 when X; is a nitrogen atom.

2, The photosensitive resin composition according to
claim 1, wherein the compound of the component (B) further
20 has at least one acid functional group and/or substituent

derived therefrom.

3. The photosensitive resin composition according to
claim 1, wherein the compound of the component (B) has one
25 substituent or two substituents derived from an amine

functional group.

4. The photosensitive resin composition according to
claim 3, wherein the component (B) has one or two acid

30 functional group and/or substituent derived therefrom.
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25 devel opnent to heat treatnent. 8. An electronic
part having an el ectronic device having the pattern
obt ai ned by the nethod according to claim?7, wherein
the pattern is an interlayer diglectric |ayer 30

and/ or a surface protecting filmlayer.

5. The photosensitive resin composition according to
claim 1, wherein the component (A} further has at least one
gubstituent derived from an amine functional group in
itself or in another component (A), and wherein the
component (B) further has at least one acid functional

group and/or substituent derived therefrom.

6. The photosensitive resin composition according to
claim 5, wherein the component (A) has one substituent
derived from an amine functional group, and wherein the
component (B) has one substituent or two gubstituents
derived from an amine functional group and has one acid

functional group and/or substituent derived therefrom.

7. A method for forming a pattern, comprising:

a step of applying the photosensitive resin
composition according to claim 1 onto a substrate and
drying it;

a step of subjecting the applied and dried
photosensitive resin film to light exposure;

a step of subjecting the exposed photosensitive resin
film to development using an alkaline agueous solutiecn; and

a step of subjecting the pattern obtained in the

development to heat treatment.

8. An electronic part having an electronic device having
the pattern obtained by the method according to claim 7,
wherein the pattern is an interlayer dielectric layer

and/or a surface protecting film layer.



