1 PCSI TI VE PHOTGSENSI TI VE RESI N COVPCSI TI ON, CURED FI LM PROTECTI NG
FI LM | NSULATI NG FI LM AND SEM CONDUCTOR DEVI CE AND DI SPLAY DEVI CE
USI NG THE SAME Technical Field [0001] The present invention
relates to a positive photosensitive résin conposition, a cured film
a protecting film an insulating film and a sem conductor device and
a display device using the same. Background Art [0002] Polyim de
resin,which has excellent heat resistance and outstandi ng el ectrical
and necharg@slTPYEAp PHGHESS ERS DEENEU REE or cOMPOosng IS f aUE@RED FILM,
prot ectionandi nterl ayerinsul ati onfil nsof

PROTECTING FILM, INSULATING FILM, AND

SEMICONDUCTOR DEVICE AND DISPLAY DEVICE USING THE SAME

Technical Field
[0001]
The present invention relates to a positive
photosensitive resin composition, a cured £film, a
protecting film, an insulating film, and a

semiconductor device and a display device using the

same.

Background Art

[0002]

Polyimide resin, which has excellent heat

resistance and outstanding electrical and mechanical

properties, has been used for forming surface
protection and interlayer insulation films of
semiconductor devices. In recent vyears, however,

polybenzoxazole resin has begun to be used because it
does not have an imide ring-derived, highly polar
carbonyl group and thus shows good moisture resistance
reliability. In addition, a photosensitive resin

composition has been developed, which comprises a resin



sem conductor devices. In recent years, however, polybenzoxazol e
resin has begun to be used because it does not have an i m de
ring-derived, highly polar carbonyl group and thus shows good

noi sture resistance reliability. In addition, a photosensitive resin
conposition has been devel oped, which conprises a resin 2 provided
wi th photosensitivity and is thus able to sinplify a part of the
process of formng a relief pattern. [0003]

Recent | y, poswiideshhotidsengii¢ vesessd tdonposi tarohs tonprhss ngalale to
pol ybenzoxazol e precursor and a di azoqui none conpound (photosensitive
agent) hayempearrdewel paed, whi chheanpbecdevel opedfythbngl kal inglief
aqueous solutions as a result of further inprovenents in safety (for
exanpl e, seerBatent Literature 1). [0004] Herein, the
production of a relief pattern with a positive photosensitive resin
conpositi?a agﬂ t he mechani sm of devel oping the same wll be

descri bed. R Coating filmof a positive photosensitive resin
conposition is forned on a wafer and exposed,tqQ actinjgc,radiation .
with an exposur &HeSREE Yrhr oughOs Hradie thepg‘é’%ocseerb%’rﬁbvéal | ed- eS8
"stepper". As a result, a portion of the filmwhich was subjected to
t he exposBPBPCFdrlel 3aF t EPMPEEIEH 2 oPas YPE&TEsealk poft PEROV LRI a2nd
portion of the same which was not subjected to the exposure

( her ei naf & er diefzeraqusich ewe ascbmpexpes ed ort ¢ satiy ldrne o orageht Thehave
di azoqui none conpound which 3 al kal i ne aqueous sol uti ons;

nor eover , béechecqaee logsidt anhitoh akkal ilpe aipreolspead! utiohs dykd héne
interaction with the resin. On the other hand, the di azoqui none

conpound whieRus BbeseRlords hBe £xpased tPosEi G .CAMSES il Edhents
change by the action of the actinic radiation to produce a carboxylic

aci di thergf qresey DEEPTRS 0Iubl esip Bhkaliva AQuegus,gohyti ons and
e dlI SSO

accelerates th ution of the resin. By dissolving and renovi ng
t he EXpOSﬁg B%rtion using the solubility difference between the
exposed a néxposed portions, it becomes able to produce a relief

attern conmprising the un osed portjon o . ,
P P ngein, T g DLO uction o ya relief pattern with

a positive photosensitive resin composition and the
mechanism of developing the same will be described. A
coating f£ilm of a positive photosensitive resin
composition is formed on a wafer and exposed to actinic
radiation with an exposure device through a mask, the
device being called “stepper”. As a result, a portion
of the film which was subjected to the exposure
(hereinafter referred to as “exposed portion”) and a
portion of the same which was not subjected to the
exposure (hereinafter referred to as “unexposed
portion”) are formed. The diazogquinone compound which

is present in the unexposed portion is insoluble in



(0005) In the case of using such a photosensitive
conposition, its sensitivity is very inportant. Wien the sensitivity
is low, that is, when the sensitivity i, s poor, it takes a |ong
exposure time, resulting in a | ow throughput. Consequent |y,
to inprove the sensitivity of the photosensitive resin conposition,
when the concentrati onofthephotosensitivegroup (naphthoquinone

di azi de sul fonyl group) in the photosensitive resin conposition is

i ncr easedabyadddieng adurges anmmituniophot osemsedivee ,ageht becomes
(phot osensitive 4 diazoqui nhone conpound) or increasing the
substitutresisatsmiof toe phatesenséti vegeeous | nséhecpbelosensi tivhe
agent, the dissolution rate of the exposed portion is accel erated,

that is, theesansifdyi tWids HY oved ;i HOVes , thiker 8rihe @ RLAR eMpe

t hat an undi ssol ved reS|due of the photosenS|t|ve resin conposition
(her ei naf el N m duced the b tom f th
pattern |%§%he%£xﬁ%§g por %ﬁggff%F“%e % F ?gﬁFhe regb %%Oﬁag
derived froné for exa é pho 0S S|t|v§H;eS|n conp05|t|on whj ch
conpri sesPPH 3ﬁﬁbt8§ i ¢ n%ﬁl f &MSedacs i af T the
al kal i - sol ubl e conpound S|nce the actlnlc radi ati on caused poor
chemical 8R&AgdC radiafipnfetent REPHYES or 2i npravbagylhe acid;
sensitivity is a nmethod in which, while the developing tine is
IengthenedhEGQﬁﬂr%aseithehﬁqnmﬁﬂtienlam¢ﬂu iof thdkelpjosed pgpuedun
i n al kal i ne aqueous sol utions, for increasing the resistance of the
unexposedspamttiiamd canatikalkicrd axpreess thel uiisnslut hencefcaiig at & onof
t he photosensitive group in the photosensitive resin conposition is

i ncreased p§ desesébednaboved thansh ss! bttué)nek@b%eq{ %Bet%@%p@ﬁﬁi
portion is decreased by increasing the nol ecul ar melg t he resin,

or the nmofggul %r%l‘"@ﬂ)ﬂfit f & phenol i e comx ngreasesh e § Wahgh

is a conponent t retarns or supports the O# osensitiv agent

However net onI results in rou ut but al

i ncr eases't“lpﬁe scuér]ﬁ?dpg’%l Ts !?Fyon\ﬁf?er‘?}% ?s?gloﬁt %h Fat® b?f
t he exposed ortion is |ncreas d b for exanp Ie decreasing the

mol ecul ar PR&i &mﬁ(ﬁoTBElPéﬁﬁﬁ ﬁEF@BQ@qﬂuPQﬁ%%%PuPP&H -amount  of

t he exposed portion in al kaline aqueous sol utions, the unexposed
portion i $089d nore likely to be soluble; therefore, it is difficult
to forma relief pattern and when it coll apses, there is a problem
such as scum profiict kbl arthse detér i evsdtrion swchesel utphgrtosensitive
Furthernore, the unexposed portion is needed to have a predeterm ned
filmthickpegs=oithong, isost banditei deyel dps ngetiyneimfoexbhael yWhen
shortened, and not only is it difficult to control pattern

product i Oﬂhebuéeﬁb.s;@lﬁzflﬁﬁye i§ asiel exiherat { 9N ivhdiherpensddhyityvoky
t he photosensitive resin conp05|t|on to the contrary.

is poor, it takes a long exposure time, resulting in a

low throughput.

Consequently, to improve the sensitivity of the

photosensitive resin composition, when the
concentration of the photosensitive group
(naphthogquinone diazide sulfonyl group) in the

photosensitive resin composition is increased by adding

a large amount of' photosensitive agent (photosensitive



It is also inportant to inprove resolution because, with an increase
in the degree of integration of sem conductor chips in recent years,
the size of relief pattern has been deglining steadily. It is said
that there is a trade-off relationship between 6 resolution and
sensitivity; therefore, there is a strong demand for the devel opnent
of a photosensitive resin conposition which produces no scum shows
hi gh sensitivity and high resolution, and has high relief pattern
producti vipzdOi0eine compdupdsi téwe iphotasehsgt ittes r esibstitution
conposition is nentioned in Patent Literature 2, which conprises an

al kal i ne saleblef r eRen momst seheg tafveangasnyl iit: Copel iRt osensitive
1, 2- napht hoqui none di azi de-5- (and/or -4-) sulfonyl ester using a

pol yhydr oxye@enpPotRd anitkfoEheseh Nk Bgerly and telgdkderben@dlion is
conpounds are nentioned as pol yhydroxy conpound exanpl es (see

formul ae Llochdiddae]l LRaRaray aph Q037 of o1 bhe kiter Eﬂ]t;g: ?nn%proved.

However, t hepositive photosgn3|t|vere5|n conposi ti on “of .

and uses HBUSSIShm URSFELI 6 6T bERL Shaol e reeihs S ] ore e dee

[ 0007] Patent Literature 1: Japanese Patent Application

Laid-CpenOFJPtﬁf NBhosgsaeMSERie 7resin composition (hereinafter
referred to as “scum”} is produced at the bottom of the
pattern in the exposed portion after development, the
residue being derived from, for example, the
photosensitive resin composition which comprises the
photosensitive agent, etc. which <failed to Dbe an
alkali-soluble compound since the actinic radiation
caused poor chemical change.

A different method for improving the sensitivity
is a method in which, while the developing time is
lengthened to increase the dissclution amount of the
exposed portion in alkaline aqueoué solutions, for
increasing the resistance of the unexposed portion to
alkaline aqueous solutions, the concentration of the
photosensitive group in the photosensitive resin
composition is increased as described above, the
dissolution rate of the unexposed portion is decreased

by increasing the molecular weight of the resin, or the

molecular weight of a phenolic compound is increased,



Patent Literature 2: JP-A No. 2004-004233 Summary of |nvention
Techni cal Probl em [ 0008] The present invention was achieved in
| i ght of the above circunstances and the object of the present
invention is to provide a positive photosensitive resin conposition
whi ch produces no scum and has high sensitivity and high resol ution,
a cured film a protecting film an insulating film and a

sem conduct or device and a display device using the sane. Solution to
Problem [904%h is a Thembjeebtwashathi eeddins t ke preggtrts the
i nvention described bel ow under [1] to [9]. [1] A positive

phot osensphiot® Jeass Nt COBPOSGEELON COHPkeY Y] this me@hpel yasikdeonly

resin (A conprising a polyner including a repeating unit represented

by the folkbewing fariulza (b 8BEo¥hput but also increases the
sSCum.

Similarly, when the dissolution rate of the
exposed portion is increased Dby, for example,
decreasing the molecular weight of the resin to
increase the dissolution amount of the exposed portion
in alkaline aqueous solutions, the unexposed portion is
also more 1likely to be soluble; therefore, it is
difficult to form a relief ©pattern and when it
collapses, there is a problem such as scum production
and a deterioration in resolution. Furthermore, the
unexposed portion is needed to have a predetermined
film thickness or more, so that the developing time is
extremely shortened, and not only is it difficult to
control pattern production, but zlso there is a
deterioration inlthe sensitivity of the photosensitive
resin composition, to the contrary.

It is also important to improve resolution
because, with an increase in the degree of integration
of semiconductor chips in recent years, the size of

relief pattern has been declining steadily. It is said.

that there i1s a trade-off 1relationship between



a photosensitive agent (B) conprising an ester of a phenolic conpound
represented by the followng fornmula (2) with at | east one of 1, 2-
napht hoqui nonedi azi de- 4- sul f oni caci dangl, 2-

napht hoqui nonedi azi de- 5-sul foni ¢ acid: [0010] [Chem cal Fornula 1]
(RON(RA (d1 X NCY III | 00 Formula (1)

resolution and sensitivity:; <therefore, there 1is a
strong demand for the development of a photosensitive
resin composition which produces no scum, shows high
sensitivity and high resolution, and has high relief
pattern productivity.

[0006]

A positive photosensitive resin composition is
mentioned in Patent Literature 2, which comprises an
alkaline soluble resin consisting of an acrylic
copolymer, 1,2-naphthoguinone diazide-5- (and/or -4-)
sulfonyl ester wusing a polyhydroxy compound and a
crosslink agent, and tetrakisphenol compounds are
mentioned as polyhydroxy compound examples {see
formulae [I-c] to [I-e] in paragraph 0037 of the
literature) .

However, the positive photosensitive resin
composition of Patent Literature 2 uses an acrylic
copolymer as the alkaline soluble resin and uses no

polyimide resin or polybenzoxazole resin.

Citation List

[0007]

Patent Literature 1l: Japanese Patent Application

Laid-Open (JP-A) No. 2004~125814



[ 0011] wherein each of X and Y is an organic group; Rl is a hydroxyl
group, -0-R3, an al kyl group, an acyloxy group or a cycloal kyl group
R2 is a hydroxyl group, a carboxyl group , -0-R3 or -COO-R3; h is an
integer fromO to 8; i is an integer fromO to 8, R3 is an organic
group having 1 to 15 carbon atons; when there are plurality of R s,
R2s or R3s, they may be the same or different from each other; when
there is no hydroxyl group as Rl, at |l east one R2 has to be a

car boxyl

group; HAdewmtenLiheratugen@ :cafbokyNogr @i s RP23at | east

one Rl has to be a hydroxyl group; and [0012] [Chem cal Fornmula 2]
[0013] wherein Z is an organic group; each of RA to R7 is a

Summary of Invention

Technical Problem

(0008]

The present inventicn was achieved in light of
the above circumstances and the object of the present
invention is to provide a positive photosensitive resin
composition which produces no ‘scum and has high
sensitivity and high resolution, a cured film, a
protecting film, an insulating film, and a
semiconductor device and a display device using the

Same.

Solution to Problem
[0C09)

The object was achieved by the present invention

described below under 1] to [9].

[1] A positive photosensitive resin composition
comprising:

a polyamide resin {A) comprising a polymer
including a repeating unit represented by the following

formula (1), and

9



hydrogen atom or an al kyl group; each of Re to Rn is a . hydrogen
atom a hydroxyl group, a halogen atom an al kyl group, an al koxy
group, an al kenyl group or a cycloal kylg group; each of j to inis an
integer fromO to 4; and when there are plurality of Res, R9s, Rns or
Rns, they may be the sane or different fromeach other. [0014]

[ 2] Theposi ti vephot osensitiveresin conposition according to [1],
wherein in the polyamde resin (A), X of the fornula (1) contains a
repeating unit havipdptosenadttine selgestted (Blomtdhprdsduy cansi stkag
of the followng formulae (3-1) to (3-6): [0015] [Chem cal Fornula 3]
10 Fornul af3)aH@®h&holic compound represented by the following

formula (2} with at least one of 1,2-
naphthoquinonediazide-4-sulfonic acid and 1,2-
naphthoquinonediazide~5~sulfonic acid:

[0010]

[Chemical Formula 1]

(R1)n (Ra)i

Formula (1)

el
>
=)
OQ=—0O
S

[0011]

wherein each of X and Y is an organic group; R; is a
hydroxyl group, -0-R3, an alkyl group, an acyloxy group
or a cycloalkyl group; Rz is a hydroxyl group, a
carboxyl group , -0-Rz or -COO-R3; h is an integer from
¢ to 8; i is an integer from 0 to 8; Rs; is an organic
group having 1 to 15 carbon atoms; when there are
plurality of Ris, Ras or R3s, they may be the same or
different from each other; when there is no hydroxyl
group as Ri, at least one R; has to be a carboxyl
group; and when there is no carboxyl group as Ry, at
least one R; has to be a hydroxyl group; and

[0012]

(Chemical Forxmula 2]



.0660. Formula (3-3) Fornula (3-4) HO OD05-0H (ROs(R Gs Formul a
(3-5) HO ™H

9
HO /~—— 3 OH

1 [
(Re)y ™\ ‘T-d F‘aﬁ / _NR10)I

/ l Z , Formula (2)
(RQ)kQ\/—'—/ R Ry Y }\>R11)m '
X >

HO .__.\OH

[0013]

wherein 72 1is an organic group; each of Ry to R; is a
hydrogen atom or an alkyl group; each of Rg to Ry; is a
. hydrogen atom, a hydroxyl Qroup, a halogen atom, an
alkyl group, an alkoxy group, an alkenyl group or a
cycloalkyl group; each of j to m is an integer from 0
to 4; and when there are plurality of Rgs, Rss, Rigs or
R118, they may be the same or different from each
other.
[0014]

[2] The positive rhotosensitive resin
composition according to [l], wherein in the polyamide
resin (A), X of the formula (1) contains a repeating
unit having a structure selected from the group
consisting of the following formulae (3-1) to (3-6):
[0015]

[Chemical Formula 3]



Formul a (3-6) [ 0016] wherein * means being connected to an
NH group; Din the formula (3-5) is -CH2-, -CH(CH3)-, -C(CH3)2-, -
0-, -5-1 -502-, -CO, -NHCO, -C(CF3)Zq O a single bond; Ein the
formula (3-6) is -CH2-, -ClI(CH3)- or C(CH3)2-; R12 is an al kyl group,
an al koxy group, an acyloxy group or a cycloal kyl group; s is an
integer from1l to 3; and when there are plurality of Rfls, they may
be the sanme or different fromeach other. [0017] 11 conposition
according to [1] or [2], wherein Z in the phenolic conpound
represented by the fornmula (2F @dnti&i3) a structure selected fromthe
group consisting of the followng fornulae (4-1) and (4-2): [0018)

* % * *
Chs ¢!
l
HO O O OH HO :E‘{ OH
CFa O
Formula(3-1) Formula (3-2)
* * N *
OO OO
HO OH
Formula (3-3) Forrnula (3-4)
- % * % *
oo 0o
(Rio)s G

Formula (3-6)
Formulz (3-5)

[0016]

wherein * means being connected to an NHE group;
D in the formula ({3-5) is -CHz~, -CH(CH3)-, -C{CHj3),-, -
0-, -8-, =80;-, -CO-, -NHCO-, -~C(CF3);- or a single

bond; E in the formula (3-6) is -CH,—-, -CH{CHi)- or -
C{CH3)2~; Ri2 1s an alkyl group, an alkoxy group, an
acyloxy group or a cycloalkyl group; s is an integer
from 1 tc 3; and when there are plurality of Rizs, they
may be the same or different from each other.

[0017]

3] The positive photosensitive resin



[ Chem eal Fornula 4] Fornula (4) Formula (4-2)

[ 4] Theposi ti vephot osensitiveresin conposition according to any of [1]
to [3], wherein the phenolic conpound krepresented by the formula (2)
contains at | east one or nore kinds selected fromthe group
consisting of the followng forrmulae (5-1) to (5- 5): [0020]

[ Chem cal Fornula 5] Formula (5)

composition according to [1] or [2], wherein Z in the
phenolic compound represented by the formula (2)
contains a structure selected from the group consisting
of the following formulae (4-1) and (4-2):

[0018]

[Chemical Formula 4]

Formula(4)
4 b { 5
Formula (4-1) Forrnula (4-2)
[0019]
[4] The positive photosensitive resin

composition according to any of [1] to [3], wherein the
phenolic compound represented by the formula (2)
contains at least one or more kinds selected from the
group consisting of the following formulae (5-1) to (5-
5):

[0020]

[Chemical Formula 5]



HOOR [0021 ] 13 [5] A cured filmconprising a cured
product of the positive photosensitive resin conposition defined by
any of [1] to [4]. [6] A protegting filmconprising the cured
filmdefined by [5]. [7] An insulating filmconprising the
cured filmdefined by [5]. [ 8] A sem conductor device having
the cured filmdefined by [5]. [9] A display device having
the cured filndefined by [5].

Formula (5}
HO OH

Formula (5-1)

Formula (5-2)

Formulz (5-3)

Forrula (5-4)

Formula (5-5)

OH

[0021]



Advant ageous Effects of Invention [0022] According to the
present invention, a positive photosensitive resin conposition which
produces no scum and has high sensitiygty and high resolution, a
cured film a protecting film an insulating film a sem conductor
device using the sane and a display device, are obtained. Description
of Enbodi ments [0023] 19 positive photosensitive resin conposition,
cured film protecting film insulating film sem conductor device
and di spl ay devii6d ok tchergtefddm | noeptiledng | b brrgedchitdrebcR b n
detail. [0024] (1) Positive Photosensitive Resin Conposition

The posi tthee pbetiasiensi phvwetseshaicdnmeostébsdn widkpbeiddseri dedined
bel ow. The positive photosensitive resin conposition of the

pr esent E@yqﬂ§§ogfiqlq RQsi faye photosensitive resin conposition
conprising a polyamde resin (A) including a repeating unit

represented by i?ﬁ f! %‘}\gcﬂﬁég:%ﬁréﬁglﬂﬁn@ cofpd 13 iRNPt eaensidive agant

(B) conprising este | 1 c conpound represented by the
fol | owi ng, for nmul 2. W th at | east one of 1, 2-
napht hoq%%ﬁ%%%?g?&dé-s -sul fonic acid and 1, 2-

naphit hogui nonedi gzl dg: 5; 2ul fon ¢, acldy 09251, [ Che 53l Forqube &)

Im
defined by [5].

[8] A semiconductor device having the cured film
defined by [5].

[9] 'A display device having the cured film

defined by [5].

Advantageous Effects of Invention
[0022]

According to the present invention, a positive
photosensitive resin composition which produces no scum
and has high sensitivity and high resolution, a cured
film, a ©protecting £film, an insulating film, a
semiconductor device using the same and a display

device, are obtained.

Description of Embodiments

{0023}

Hereinafter, a sultable enbodiment of the



(RROn(RA I ([11XNO)Formula (1) itll 00 [0026] 15 is a hydroxyl
group, -0-R3, an alkyl group, an acyloxy group or a cycloal kyl group;
R2 is a hydroxyl group, a carboxyl grfyp , -0-R3 or -000R3; h is an
integer fromO to 8 i is an integer TTomO to 8 R3 is an organic
group having 1 to 15 carbon atons; when there are plurality of R s,
R2s or R3s, they may be the same or different fromeach other; when
there is no hydroxyl group as Rl, at |east one R2 has to be a
car boxyl pgsQua,vanghwhes drheieitve neai basypogriauipoms Bhreat feamt
one Rl has to be a hydroxyl group; and [0027] [Chem cal Formula 7]
protecting film, insulating film, semiconductor device
and display device of the present invention will be
described each in detail.
[06024]
{1} Positive Photosensitive Resin Composition
The positive photosensitive resin composition
will be described below.
The positive photosensitive resin composition of
the present invention is a positive photosensitive
resin composition comprising a polyamide resin (A)
including a repeating unit represented by the following
formula (1), and a photosensitive agent (B) comprising
an ester of a phenolic compound represented by the
following formula (2) with at least one of 1,2~
naphthoguinonediazide-4~sulfonic acid and 1,2-
naphthoquinonediazide-5-sulfonic acid:

[0025]

[Chemical Formula 6]

(Rin (Ra);

H | H
AT
\FJ HK=——N—C—Y

Formula (1)

QO—=0
b N

[0026])

wherein each of X and Y is an organic group: Ry



wherein Z is an organic group; each of R4 to R7 is a hydrogen atom or
an al kyl group; each of R8 to Rn is a hydrogen atom a hydroxyl
group, a halogen atom an al kyl group 5 an al koxy group, an al kenyl
group or a cycl oal kyl group; each of } to mis an integer fromO 16
to 4; and when there are plurality of R8s, R8s, Rios or Rils, they
may be the sanme or different fromeach other. [0029] The

pol yam de resin (A) is a polynmer which has a main chain backbone

i ncl udi ng sa Ppohyamocde ISt guetipne -rRphi eh lhdkya hydoopyl agr oapyloxy
car boxyl group, ether group or ester group in the main chain backbone
or a sidg.hal noef At kbl ‘%/y@ﬂp he.,palsyadi Hedreiyl (fYoup, 2
cured by%heatina? S& t gﬁgctigﬁ the;hyéroxyl grgup, 32}5€iylﬁ

group, et p..Qor ter_group,.it_ S, @ cygl izzati phe § €ACKEIOM
whi ch in&%ﬁ%§%§§%eggpfﬁfdhtigngafog sna ﬁ%lecu?e,athé%ebyéproducing

a cured product having a_cycljc structure.in the, main.chal :
Al so, thﬁs1ﬁbl ﬁeﬁ'hhg ﬁfhyﬂ?gﬁgﬁrgﬁ%ﬁﬁnagdﬂﬁ% %ér 8x§% g%guggﬁﬁgggfs
necessary to exhibit alkali solubility. Exa ggs of .t he
pol yani d&5 n 13y ingcl bdeta pb?yred TRG%I n§tamsal ;TB flox 5P&EE  are
precursor structure, a polyner having a polyimde precursor structure
and a polpinerahaviyng @ Bobyamz6 axt dRestertlry uByr €0¢ a L& uBEWURe 9
whi ch an acid group of the polyamc acid is esterified), in addition
to a copdiyhesrenrprisong eich eastheone ethearhethbree psequwr sbydroxyl
structures, a mxture of a polybenzoxazol e precursor polynmer and a
17 pol ybw}gzcgg der,i ved t herefs ogned R Xthse ofo a ol w ntcdeboxyl
precursor polyner and a polyinm de derived therefrom a partially
cycli Zed_q?f et du WoinGh acpakl ofsthe repeabixia ugkbuphadsi ®,, at
present in t nol ecul e of a pol ybenzoxazol e precursor polyner is
changed t.0o_a penzaxazol 1.ng, 1 be azol e
precursorlep% gm??l%a% g%p%rt{]ﬁga?%ygcé&ﬁr%e%%%gﬁg%s't %@?e(of, a
partially cgﬁghzed product in which a part of the repeating unit that
IS presen\i0 he nol ecul e of a polyimde precursor polymer is
changed to an imde ring, and_a m xture of a polyimde precursor
pol ymer aheheampgetli Aexmedel 7ded product thereof. [0030]
Particularly preferred as the polyamde resin (A) is a polyner
conpri si ng HO nzoxazol e precursor strucyj"y/ S is because the
pol ynmer has aZﬁydro | group, which has an .rldits>that i's not higher
t han t hat of’;>car so that while the
exposed pERg)i oM , tRe unBgposes s E&ﬂomed to be
sufficiently resist | kpl i_ne |aq g@l utions by the
interaction with a g bt ai ni ng Farmula (2)
excellent ,relief_p 'Fﬁ%%?’ this is

a

t 'tq§$o pait ehn_cdl | qpse
because mﬁ kiﬁg benzoxazol e ructUre is con#ai np
N\
X/

HO

(0028]

wherein 2 is an organic groupf each of Rs to Rs
is a hydrogen atom or an alkyl group; each of Rg to Ri
is a hydrogen atom, a hydroxyl group, a halogen atom,
an alkyl group, an alkeoxy group, an alkenyl group or a

cycloalkyl group; each of j to m is an integer from O



18 the cured product, the cured product does not contain a carbonyl
group, which is a polar group conpared to the imde structure, so
that there is an increase in the nDist%re resistance reliability of a
sem conduct or device. [0031] | 1 he pol yam de resin (A
including a repeating unit represented by the fornula (1), -0-R3,
which is a substituent of X, and -0-R3 and -COO R3, which are each a
substituent of Y, are each a group which is protected by R3 that is
an organito guouUR AV REnl e A4S saeben atomsryf efF tHie PUREOSERQfs or
controlling the solubility of the hydroxyl or carboxyl group in

al kal i ne eou utl.ons. cane al rogect JOXHr K ecach
carboxylfgggdp ggéﬁéegggPEggﬁples of§§ggin%?ud%§g%$2%H;? group, a
met hyl group, .an et hyl group, a propyl group, an isopropyl group, a
t - butyl gr%up,'a t but oxycar bonyl group, a phenyl group, a benzyl
group, a tetrahydrofuranyl group and a tetrahydropyranyl group.

In the prb%%%s]invention, "organi c group" refers to a hydrocarbon
structure that can contain a heteroatomother than a carbon atom
[0032] 19 reactihom pelypsvdsxar®sen dAdonpduddPedydaedvhich §12s 2
di am ne, bis(am nophenol), all of which containing the organic group
X, 2, 4-dimainopheno! batkbowet irec hodjpognd $ellesieidér shracture and
tetracarboxylic dianhydride, a trinellitic anhydride, a dicarboxylic
acid, a digachoxyld ca asvdrakenl aridiep, acdirbaxyaxydcupci 6 tther watowe,
a hydroxy dicarboxylic acid, a hydroxy dicarboxylic acid derivative,
etc., allopf si&h @ niiRg the aR98AI CHEOMP bhckbone or a side

chain of the backbone. When the polyamide resin {A) 1is
cured by heating, by the action of the hydroxyl group,
carboxyl group, ether group or ester group, it causes a
cyclization reaction which involves the elimination of
a small molecule, thereby preducing a cured product
having a cyclic structure in the main chain backbone.
Also, this polymer has a hydroxyl group and/or carboxyl
group that is necessary to exhibit alkali solubility.
Examples of the polyamide resin (A) include a
polymer having a polybenzoxazole precursor structure, a
polymer having a polyimide precursor structure and a
polymer having a polyamic acid ester structure (a
structure in which an acid group of the polyamic acid
is esterified), 1in addition to a copolymer comprising
at least one of the three precursor structures, a

mixture of a polybenzoxazole precursor polymer and a



When the conpound is a dicarboxylic acid, to increase the reaction
yield, etc., an active ester type dicarboxylie acid derivative can be
used, which is produced by previouslyjﬁeacting t he di carboxylic acid
wi th 1-hydroxy-1, 2, 3-benzotriazole, etc. [0033] Exanpl es of X
in the formula (1) include aromatic conpounds such as a benzene ring
and napht hal ene ring, bisphenols, heterocyclic conpounds such as
pyrroles and furans and sil oxane conpounds. More specifically,

pref erredhexapphesafzat & nchude vidhpsec kepeesent,ed dy hberhekl owing a
formula (6), that is, the formulae (6-1) to (6-7). As needed, they

can be used) ok QR&EOT pirk SODS RALY ODyRE T VRN Er HDrSoEPEQ&-de[ 0034} i v28
[ Chem cal” Formul a 8] Fornula (6) ormula (6-1)Fornula (6-2)Formula
(6-3) r"Itlr’lkérJ(:-)g’.:’:'3:'81’&';4a.pau:tial}.y cyclized product in which a part
of the repeating unit that is present in the molecule
of a polybénzoxazole precursor polymer is changed to a
benzoxazole ring, a mixture of a polybenzoxazole
precursor polymer and a partially cyclized product
therecf, a partially cyclized product in which a part
of the repeating unit that is present in the molecule
of a polyimide precursor polymer is changed to an imide
ring, and a mixture of a polyimide precursor polymer
and a partially cyclized product thereof.
[0030]
Particularly preferred as the polyamide resin
(A) is a polymer comprising a polybenzoxazole precursor
structure. This is because the polymer has a hydroxyl
group, which has an acidity that is not higher than
that of a carboxyl group but 1is appropriate, so that
while the exposed portion is soluble, the unexposed
portion is allowed to be sufficiently resistant to
alkaline aqueous solutions by the interaction with a
photosensitive group, thereby obtaining an excellent

relief pattern with no pattern collapse. Also, this is

because when the benzoxazole structure is contained in



Formula (6-4)Formula (6-5). >1; 0O HHO Fornula (6-6) Ft/117 * R 5

-Si -0-Si -R16 -* Fornula (6-7) [0035] In the formul ae, *
nmeans bei ng connected to an NH group; Is -CH2-, -CH(CH3)-
-C(CR3)2-, -0-, -S, - S-, -CO, -hﬂﬁx} CXCFS)Z or a S|ngle

bond; Rn is one selected fron1an al kyl group, an al kyl ester group
and a hal ogen atom and Rns may be the sane or different from each
other;- Rmis any of an al kyl group, an al koxy group, an acyl oxy

0018, Sty sEucasio o pho, A g aYche iy 0B Bopeon

are an °%¥¥bgn9i°@%é§%ﬁ which is a polar group compared to the
imide s‘eructurer so that there 1s an increase in the
moisture resistance reliability of a semiconductor
device.
[0031]

In the polyamide resin (A} including a repeating
unit represented by the formula (1), -0-Riz, which is a
substituent of X, and -0-R; and -CO0-R3, which are each
a substituent of ¥, are each a group which is protected
by R3 that is an organic group having 1 to 15 carbon
atoms, for the purpose of controlling the solubility of
the hydroxyl or carboxyl group in alkaline aqueous
solutions. R; can also protect the hydroxyl or
carboxyl group as needed. Examples of Rz include a
formyl group, a methyl group, an ethyl'group, a propyl
group, an isopropyl group, a t-butyl group, a t-
butoxycarbonyl group, & phenyl group, a benzyl group, a
tetrahydrofuranyl group and a tetrahydropyranyl group.
In the present invention, “organic group” refers

to a hydreocarbon structure that «can contain a
heteroatom other than a carbon atom.

[0032]

The polyamide resin (A) 1s obtained by the



[ 0036] As shown by the fornula (1), the nunber of Rl connected
to Xis Oto 8 (Rl is omtted in the fornulae (6-1) to (6-7)). [0037]
Anmong the formula (6), those represented by the follow ng formul a
(7), that is, the fornmulae (7-1) to (}-17) are preferred, so that the
positive photosen3|t|ve resin conposition shows particularly
excel | ent heat resistance and nechani cal properties. In the formula
(7), Rl is shown. For exanple, the fornula (7-1) is a structure that

i s encomaééeslba the, f ordml @xe@rpde, [ @Q038bmpShen cabl1Eerdd ardbm 22

Formula (7)-(112)
diamine, bis(aminophenocl), all of which containing the
organic group X, 2,4-diaminophenol, etc. with a
compound selected from a tetracarboxylic dianhydride, a
trimellitic anhydride, a dicarboxylic acid, a
dicarboxylic acid dichloride, a dicarboxylic acid
derivetive, a hydroxy dicarboxylic acid, a hydroxy
dicarboxylic acid derivative, etc., all of which
containing the organic group Y.

When the compound is a dicarboxylic acid, to
increase the reaction yield, etc., an active ester type
dicarboxylic acid derivative can be used, which is
produced by previcusly reacting the dicarboxylic acid
with l-hydroxy-1,2,3-benzotriazole, etc.

[0033]

Examples of X in the formula (1) include
aromatic compounds such as a |benzene ring and
naphthalene ring, bisphenols, heterocyclic compounds
such as pyrroles and furans and siloxane compounds.
More specifically, preferred examples of X include
those represented by the following formula (6), that
is, the formulae (6-1) to (6-7). As needed, they can

be used alone or in combination of two or more kinds.

(0034}



Formula (7-8)Formula (7-9) OF Formula (7-13) 23 In the
formul ae, * nmeans being connected to an NH group; Din the formula
(7-5) is -CH2-, -CH(CH3)-, - C(CE3)2-, -0-, -S, -S2-, -CO, -NHCO,
-C(CF3)2- O a single bond; Ein the ¥ mul a (7-6) is -CH-,
-CH(CH3)- or -C(CH3)2-; Rn is any of an al kyl group, an al koxy group,
an acyl oxy group and a cycl oal kyl group, and Rns nay be the sane or
different fromeach other; Rfl is one selected froman al kyl group,
an al kyl eshehigkauprangudahaljogen atom and Rns may be the sane or
different fromeach other; s is an integer of 1 to 3; and t is an
integer of 0 to 4. (0040]

Formula (6)
@13}
00 OO
& 0 O—Q
Formula (6-1) Forrula (6-2) Formula (6-3)
W Frmey
*T Tt ¥ wF
WS
Ri4

Formula(6-4)  Formula (6-5)

O o~
R vel

Formuia (6-6)
R17 Rz
* —Rg—Si—0 —8—Rig—+*
Fis Rig
Formula (8-7)
[0035]
In the formulae, * means being connected to an
NH group; A is -CH;-, -CH{CHs)-, -C(CHjs)z-, =0-, -S-, .
$Cy;-, -CO-, -NHCO-, =C(CF3);- or a single bond; Ri; is
one selected from an alkyl group, an alkyl ester group
and a halogen atom, and Rizs may be the same or
different £from each othery R;y is any of an alkyl

group, an alkoxy group, an acyloxy group and a



[Chemical Formula 10] 24 F ornmu la (7)-(212) CH 3CH3 |1
*--(CH2)3-Si--0 -Si-(CH2)3-* Il CH3CH3 CH3CH3 Il Si-0 -Si

21

cycloalkyl group, and Riss may be the same or different
from each other; r is an integer cof 0 to 4; and Ris to
Rig are an organic group each.

{0036]

As shown by the formula {1}, the number of R:
connected to X is 0 to 8 (R; is omitted in the formulae
{6-1) to (6-7)).

{0037]

Among the formula (6), those represented by the
following formula (7}, that is,'the formulae {(7-1) to
(7-17) are preferred, S0 that the positive
photosensitive resin composition shows particularly
excellent heat resistance and mechanical properties.
in the formula (7), Ry is shown. For example, the
formula (7-1) is a structure that is encompassed in the
formula (6-3).

[6038)

{Chemical Formula 9]



1 CH3CH3 [0041] In the formul ae, neans bei ng connected to an NH
group. [0042] Furthernore, anong theformul a(7),those represented by
the following fornula (3), that is, %% followng formulae (3-1) to
(3-6) are particularly preferred. Wherf2X of the pol yam de resin (A
represented by the fornmula (1) is the follow ng fornula

Formula (7)-(1/2)

* * * *
CFa C|>
g g SN g g W
CF3 (I)l

Farmula (7-1) Formula (7-2)
* F * . *
oo OO
HO OH
Formula (7-3) Formula (7-4)
* ¥
o O
R )s .
® ?)’ N Formula (7-8)
Formula {(7-5)
*—@*
(Rysht
Formula (7-7)
0
OO0~ OO
* * * *
0
O
Formula (7-8) Formula (7-9)
CHs
—-O0—0~ -O+0O~
CHa
Forraula (7-10) Forrmula (7-11)

Pt o th

CF3
Formula (7-13)

[0039]



25 shows particularly excellent heat resistance and nmechani cal
properties. [0043] [Chem cal Formula 11] Formula (3) OH HOOCH
Formula (3-4) HOtp)-0-0S--OH 23

In the formulae, * means being connected to an
NH group; D in the formula (7-5)}) is -CHs-, ~-CH(CHj3)=-, -~
C(CH3)z~, -0-, -8-, -80z~-, ~-CQO-, ~NHCO-, -C{CFi3)z- or a
single bond; E in the formula (7-6) is -CHy-, -CH(CHj3}-
or -C(CH3j)2~; Ry is any of an alkyl group, an alkoxy
group, an acyloxy group and a cycloalkyl group, and
R;2s may be the same or different from each other; Rjg
is one selected from an alkyl group, an alkyl ester
group and a halogen atom, and Riss may be the same or
different from each other; s is an iﬁteger cf 1 to 3;
and t is an integer of 0 to 4.
(0040}

[Chemical Formula 10]



(R12)s(R12)s Formula (3-5) HO OH Fornmul a (3-6) [ 0044]

the formul ae, * means being connected to an NH group: D in the
formula (3-5) is -CH2-, -CH(CH3)-, C(9§3)2-1 -0-, -5-, -S02-, -CO,
-NHCO-, -C(CF3)2- or a single bond; E®'n the forrmula (3-6) is -CH,

In

-CH(CH3)- or -C(CH3)2-; R12 is an al kyl group, an al koxy group, an
acyl oxy group or a cycloal kyl group; s is an integer of
Formula (7)-(2/2)
CHs CHz
*——{(CHolg—8i—0 —8i—{CHps—* Formula (7-14)
CHa CHg

?Hg CH

3
¥ ~©—sr——o —S::AQ——* Formula (7-15)

CHs CHg

o |
*@‘(CHQJQ—SH—O -—Sli———(CH2)24©>"* Formula (7-18)

CHs CHg
* *
CHa CHg
HO Eii'—O“Si H Formula (7-17)
CHa CHs
[0041]
In the formulae, * means being connected to an
NH group.
[0042]

Furthermore, among  the formula (7).,

represented by the following formula (3), that is,

those

the

following formulae (3-1) to (3-6) axe particularly

preferred. When X of the polyamide resin

(A)

represented by the formula (1) is the following formula

(3), the positive photosensitive resin composition



26 1 to 3; when there are plurality of Rns, they nay be the sane or
different fromeach other. [0045] Y of the polyam de resin (A)
represented by the formula (1) is an qrganic group. Exanples of Y are
the sane as the above-descri bed exanplgs of X, including aromatic
conmpounds such as a benzene ring and naphthal ene ring, bisphenols,

het er ocycl i ¢ conpounds such as pyrroles, pyridines and furans, and

si | oxane conpounds. Mre specifically, those represented by the

fol | owi ngHssul {8 ichhbatiiys, theehardnd aenelitl) tesi&tfHne@ée and
preferred. They can be used alone or in conbination of two or nore.

[0046] [

For mul a( 8-

ornu
[0043]

%ﬂ:&ﬁicggr ?&%éﬁiegw mila (8 * co* QA Formila (3-1)

[Chemical Formula 11]

Formuia (3)
* * * s
Clhs (;.?
WSl gt Ng
CFs 0
Formula (3-1) | Forrmula (3-2)
* L d " *
OO OO
HO OoH
Formula (3-3) Formuia (3-4)
* il * *
Do Tn SR oS o &
(Ri)s (R

Formuia (3-6)
Formula (3-5)

[00445

In the formulae, * means being connected to an
NH group: D in the formula (3-5) is -CHz~-, -CH(CHi)-, -
C(CHa}2-, -0~, =-8-, =-803-, -CO-, -NHCO~, -C(CF3},- or a
single bond; E in the formula (3-6) is -CHz-, —-CH(CHj3)-
or —-C(CHsz)2—-7; Ri» is an alkyl group, an alkoxy group, an

acyloxy group or a cycloalkyl group; s is an integer of



Forrnula (8-4)Formula (8-5)Formula (8-6) Formula (8-7) RNRN | * -R22
-Si -0 -Si -R23 -* R25R25 Fornmula (8-8) [0047 ] In the fornul ae, means
bei ng connected to a 2e

1 to 3; when there are plurality of Rjzs, they may be
the same or different from each other.
[0045]

Y of the polyamide resin (A) represented by the
formula (1) is an organic group. Examples of Y are the
same as the above-described examples of X, including
aromatic compounds such as a benzene ring and
naphthalene ring, bisphenols, heterocyclic compounds
such as pyrroles, pyridines and furans, and siloxane
compounds. More specifically, those represented by the
following formula (8), that is, the formulae (8-1} to
(8-8) are preferred. They can be used alcone or in
combination of two or more.

[0046]

[Chemical Formula 12]



0=0 group; Ais -d2-, -CH(CH3)-C (Cs3) 2-, -0-, -S, Sx@-, -CO,
-NHCO-, -C (CF3) 2- or a single bond; R20 is one selected from an

al kyl group, an al kyl ester group and a hal ogen atom and Rus may be
the same or dif f Ofent fromeach othé®; R22 is one selected froma
hydrogen atom an al kyl group, an al kyl ester group and 28 a hal ogen
atom R22 to R25 are an organic group each; u is an integer of 0 to
4. [0048] As shown by the formula (1), the nunber of R2
connected to Yis Oto 8 (RRis omtted in the formula (8)). [0049]
Anmong the formula (8), tho$mrgal#® ted by the followi ng formula
(9), that is, the formulae (9-1) to (9-21) and those represented by
the formula (10), [5 is, the formulae (10- 1) to (10-4) are
preferred, so F ‘he posi phQt osensi p+xe resi n eqqposition
shows excel | resi stlg @ nRchag g P In the
formul ae (9), 10) R2 i'sy.shs For ex&w

a structure that is enconpassed in the forrmula (8-3).

Thet et r acarpexyiki(@dh anhydr i Berrdgs (348 st ruct Woasulaiis-the fol | owi ng
formula (9) include a structure in which both of the positions
connected to a C=0 group each are neta positions, and a structure in
whi ch both of the positions arg Darg, positi ?ﬁN The tetracarboxylic

di anhydri de-deri ved—’ sQ—uct ures &an % ncI ude stiucture in which the
positions are a net‘&opasml on and\Ja par a po t| [ 0050]

Forrnula (8-4) Formula (6-5) Formula (8-6)

Formula (8-7)
Rog Ros
* Ry —S8Si—0 —Si—Rgg—*

Rog Ros
Farmula (8-8)

[0047]

In the formulae, * means being connected to a
C=0 group; A is =-CHs-, -CH(CH3)~, -C(CHz);-, -0-, -S-, -
S0z~, =-CO-, -NHCO-, -C(CF3)2~ or a single bond; Rz is
one selected from an alkyl group, an alkyl ester group
and a halogen atom, and Rzps may be the same or
differéent from each other; R,; is one selected from a

hydrogen atom, an alkyl group, an alkyl ester group and



[ Chem cal

Forrmul a 13] 31 In the fornul ae, neans bei ng connected to

a C=0 group; R26 is one selected froman al kyl group, an al kyl ester
group, an al kyl ether group, a benzyl ether group and a hal ogen atom

and R26s

may be the sane or different 28rom each other; R27 is one

sel ected froma hydrogen atom or an organic group having 1 to 15
carbon atons and can be partially substituted; nis an integer of O
to 4. [0052] [Chem cal Fornmula 14] 32 Formula (9)-(212)

a halogen atom; Rz to Rzs are an organic group each; u
is an integer of 0 to 4.
[0048]

As shown by the formula (1), the number of R
connected to ¥ is 0 to B8 (R; is omitted in the formula
(8)).

(00491

Among the formula (8), those represented by the
following formula (9), that is, the formulae (9-1) to’
(2-21) and those represented by the formula (10}, ﬁhat
is, the formulae (10-1) to (10-4) are preferred, so
that the positive photosensitive resin composition
shows excellent heat resistance and mechanical
properties. In the formulae (9) and (L0), Rz is shown.
For example, the formula ({(%-6) is a. structure that 1is
encompassed in the formula (8-3).

The tetracarboxylic dianhydride-derived
structures in the following formula (9} include a
structure in which both of the positions connected to a
C=0 group each are meta positions, and a structure in
which both of the positions are para positilons. The
tetracarboxylic dianhydride-derived  structures can
include a structure in which the positions are a meta

position and & para position.



Formula (9-18) 00 IIOFI1 R 270 -0-NN-OC-OR27 I113la OHHo O HO OH OF3
Formul a (9-21) [0053]

29

[0050]}

[Chemical Formula 13]



In the formnul ae, means being connected to a 33 an organi c group

having 1 to 15 carbon atons and can be partially substituted.
Formul a (10)

[ Chem cal Formula 15]

-Si---(C HO3-* Il CH3CH3

. [0054]
CHICHB 11 * --(C H2)3 -Si -0

Formula (9)-(1/2)

~O~-O-

Forrnuta (9-1)

o)

i

i

0
Formula (8-3)

&

) @?_OW

Formula (3-5) O

Formula (8-3)
0 0
I f
Re70O—C —OR27
-0
Formula (8-11)

o) 0
I

i
R270—C, —CR27
~-0-0O-
Formula (8-13)

[0051]

*—4<;j§ Formula (8-2)

{Ras)n

OO~

Formula (9-4)

* *

CF3
Ry 0—C @ O C—0ORq7
6 1

CF3 0
Formula {S-5)

* *
%
Ry70—C C—ORqg7
11 [ii (8
o 0 o}

Formula (8-8)

* *
Re:eo—g—@»o—@-?—ow
o o

Forrula (8-10)

* *

R0 —G—'OR-z:r
& 7

O
Formula (9-12)

* *

CHs
Re70 *g @ O ?—ORQ:*
O CHa o}

Formula (9-14)



CH3CH3 Il Si-0 -Si Il CH3CH3 OH3C H3 |

31

In the formulae, * means being connected to a
C=0 group; Rz is one selected from an alkyl group, an
alkyl ester group, an alkyl ether group, a benzyl ether
group and a halogen atom, and Rz¢s may be the same or
different from each other; Ry 1s one selected from a
hydrogen atom or an organic group having 1 to 15 carbon
atoms and can be partially substituted; n is an integer
of 0 to 4.
[0052]

[Chemical Formula 14]



(CH2)2 -Si -0 -Si -(CH2)2 Il C HaCH3 Fornul a (10- 3)

32

Formula (9)-(2/2)

o O
” * *

R??O_‘O C—CORa7
@ O Re70—G G—ORey
S ! G
-1
Formula (9_ 15) Formula (8-16)
i I 1
Re70~C C—ORa2? C—OR27

0 O

&

Farmula (9-17
ormula (3-17) Formula (8-18)

*

R70 —CIE C—QRe7
§ =]

*

Formula {(8-19)

Formula (9—20}

Flotdt

Forraula (8-21)

Q=()

*
;” —0ORze7
0

o)

Q“
C—0ORq7

R270 —0

O=0

[0053]
In the formulae, * means being connected to a

C=0 group; Ry is one selected from a hydrogen atom and



[ 0055] In the formnul ae, means being connected to a

33

an organic group having 1 to 15 carbon atoms and can be
partially substituted.
fO054]

iChemical Formula 15]

Formula (10)
(_I'}Ha CHa
*—(CHylg~Si~0 ~=~Si—{CHa)g—* Formula (10-1)
CHg CHg
o
#@—Slx—o —Sli @* Formulza (10-2)
CHjy CHg
Cl» Hs ?Ha
* @(C Hq)q—'s!i—"o —-S|i—-(0 H‘z)'z“@** Formula (10-3)
CHa CHs
% .
GHs (E‘HS
HO Sii_o_sli H Formula (10-4)
CHy  ChHg

[0055]

In the formulae, * means being connected to a
C=0 group.
[0056]

Furthermore, among the formulae (9) and (10),

those represented by the following formula (11), that



C=0 group. [0056] Furthernore, anong the formulae (9) and (10), 34
Is, the fornulae (11-1) to (11-4) are particularly preferred. Wen Y
of the polyam de resin represented by_the fornmula (1) is the
following formula (11), the positive ﬁ%otosensitive resin composition
shows particularly excellent heat resistance and nechani cal
properties. [0057] [Chem cal Formula 16] Formul a(11)

is, the formulae (11-1) to (11-4) are particularly
preferred.

When Y of‘ the polyamide resin represented by the
formula (1) is the following formula (11), the positive
photosensitive resin composition shows particularly
excellent heat resistance and mechanical properties.
[0057)

[Chemical Formula 16]

Formula(11)
OO ~J
(R'zﬁ)n
Formula (11-1) Formuta (11-2)

0 O
il il * ¥
Re10—GC —0OR27
R270—C Q %“"OR'Z'J
® O * 8 4

Formula (11-3) Formuta (11-4)

foos58]

In the formulae, * means being connected to a
C=0 group; Ris is one selected from an alkyl group, an
alkyl ester group, an alkyl ether group, a benzyl ether
group and a halogen atom, and Rzgs may be the same or
different from each other; Rsy is one selected from a
hydrogen atom and an organic group having 1 to 135

carbon atoms and can be partially substituted; n is an



In the formnul ae, neans bei ng connected to a C=0 group; R26 is one
selected froman al kyl group, an al kyl ester group, an al kyl ether
group, a benzyl ether group and a haI%gen atom and R26s may be the
same or different fromeach other; R277is one selected froma
hydrogen atom and an organic group having 1 to 15 carbon atons and
can be partially substituted; nis an 35 integer of O to 4. [0059]
The polyam de resin (A) including a repeating unit represented by the
above forimtagét) ofs priedeqably such that the polyner chain of the
pol yam de resin (A) has an ami no group at one end thereof and the
am no gropposgjcapped with, to be an amide, an acid anhydride which
contains an aliphatic group or a cyclic conpound group that has at

| east one al ken r Kg # ro . Bec e tQ% ~there i :
i ncrease in the%%helﬁﬁé% %W ??y % S%Ee S§Zit?bglpcgfgie%%i F@gﬁﬁggﬁ%
conposition, Exanples of the grou eﬁgiCh i,s attributed,to, as just
Gesor bedit 1 Fiet BEFE SHNyRR B EAA IBEVF eSOERHUA (L § hbS Ak ARG S
the acid anhédride containing an aliphatic group or a cyclic conpound
group thatVfls tRl caRe &fd MaEen§hasp Akyhhe GUVRERIER| G868 1gr olibs
represented by the formula (12), that is, the formulae (12-1) to
(12-8), amasgragupemiey egentied by tdree f @mell 8hekP L t Bad ishet manino
formulae (13-1) to (13-8). They nmy be used al one or in conbination
of two orgroup. ils0GEHHp¢Chetrictial teorall anlihidegr mth aa¢id) abhQdride
which contains an aliphatic group or a cyclic compound
group that has at least one alkenyl or alkynyl group.
Because of this, there is an increase in the shelf
stability of the positive photosensitive resin
composition. Examples of the group which is attributed
to, as Jjust described, the acid anhydride that was
reacted with the amino group, the acid anhydride
containing an aliphatic group or a cyclic compound
group that has at least one alkenyl or alkynyl group,
include groups represented by the formula (12), that
is, the formulae (12-1) to {12-8}), and groups
represented by the formula (13), that is, the formulae
(13-1) to (13-8), They may be used alone or in
combination of two or more.

[0060]

[Chemical Formula 17]



IIH2...,..0 - .-0 -H3C -C -0 1-13 IIH2 Il D -OHD -OH I I |1
H2 (12-1) O Formula (12-2) FI30 -0-0 -0
36
Formula (12)
o
CI? He (I?L-—-
A HC—C =G~
Il 5 H?OI
\%—OH oo \‘(ﬁ—OH
0 0

Forraula (12-1)

1
HC—-C=C __E'Q___C/C o

H H “
o-—o=o—g?—o
F8CTRTR \01-—OH

l
O

Formula (12-3)

vl

J
HO G
o—¢’ \‘ﬁ"o"'

Formula (12-2)

0
It

Hgo—o—-o—o--o’JO
Ha y

C—C=0—C—

H \01 oM

!
O

Formula (12-4)

00 Fornul a

— Hso—E[-——-ﬁ—o—o—o-—!o C—
/ Ho l |
—C=0—0—0—C— C~—OH
c—oH HC C, 0 0 :
g O

Formula (12-7)

(0061]

[Chemicgal Formula 18]

Formula (12-8)



HIl1 0i - yel I I | 1-i30 -0 =C -C -0 HH H2

37
Formula (13)
% 0
_C~©——CE‘CH —&~©—c;c|-;
HO -G
i Formula (13-2)
Formula (13-1)
CHs
9
—~&—«§::>%-CECH & =CH

OHSO-C
Formula (13-4)

Farmula (13-3)
C=CH

—«5 =CH _:%

HO—C

C=CH
=CH
Formula (13-6)

Formula (13-5)

L0 GO

HO—G HO—C
o) Il
e
Forrmula (13-7) Forrnula (13-8)
[0062]

Of these, dgroups represented by the formula
{(14)Y, that is, the formulae (14~1y to (14-3) are
particularly preferred. Thereby, particularly, there

ts an increase in the shelf stability of the positive



H3C -C=0 -C H H 0 Formula (12-3)Formula (12-4) H20 A -o I

38

photosensitive resin composition.

[0063]

[Chemical Formula 19]

Formula (14)
0 0
- | 9
HC/C_ C— —C =CH
]
M c—on - HO—C
I T or |
0
Formula (14-1) Formuia (14-2) Formula (14-3)

[0064]

The capping method is not limited to the above
method. The acid group at one end of the polymer chain
of the polyamide resin (A) can be capped with, to be an
amide, an amine derivatiwve which éontains an aliphatic
group or a cyclic compound group that has at least one
alkenyl or alkynyl group.

[0065]

The polymer chain of the polyamide resin (A) can
have a nitrocgen-containing cyeclic compound at at least
one of a side chain of the polymer chain and the other
end of the same. Because of this, there is an increase
in the adhesion of a cured film of the polvamide resin

(A) to metal wiring (especially copper wiring) etc.



1-0C 1111

1-C0 -OH H2I1 0 Formula (12-5) H3C  Formula (12-6)

39

This is because when one end of the polymer chain of
the polyamide resin (A) has an organic group having an
unsaturated group, the unsaturated group at the end
reacts, so that a cured film of the polyamide resin (A)
shows excellent mechanical properties (e.g., excellent
tensile elongation rate). Meanwhile, when the polymer
chain of the polyamide resin (A) has a nitrogen-
containing cyclic compound at at least one of a side
chain of the polymer chain and the other end of the
same, the nitrogen-containing cyclic compound reacts
with metal wiring of copper and copper alloy, so that a

cured fiim of the polyamide resin (A) shows excellent

adhesion.
[0066]

Examples of the nitrogen-containing cyclic
compound include a 1-{5-lH-triazoyl)methylamino group,
a 3-(lH-pyrazoyl)amino group, a 4-(lH-pyrazoyl)amino
group, a 5-(lH-pyrazoyl)amino group, a 1-(3-1H-
pyrazoyl)methylamino group, a 1-(4-1B-
pyrazoyl)methylamino group, a 1-(5-1H-
pyrazoyl)methylamino group, a (lH-tetrazol-5-yl)amino
group, a 1l-(lH~-tetrazole-5-yl)methyl—-amino group and a
3-(lH-tetrazole-5~yl)benz-amino group. Of these,

compounds represented by the formula (15), that is, the



Formula (12-7)Formula (12-8) [ 0 0 6 1 ] [Ghgm cal Foz.nula 18]

Formul a (13) O these, groups represented by the formula (14),
that is, the fornmulae(14-1) to (14-3) Qre

formulae (15-1) to (15-2) are preferred. Because of
this, especially, there is an increase in the adhesion
of a cured film of the polyamide resin (A) to metal

wiring of copper and copper alloys.

{0067]

[Chemical Formula 207

Formula(15)

Ne_ N
VAR g
N NG
N\ AN N—
N N
I N—— !
H H
Formmula (15-1) Formula (15-2)
[0068]

The number average molecular weight (Mn} of the
polyamide resin (A) is preferably 5,000 to 40,000,
particularly preferably 6,000 to 20,000. The number
molecular average weight (Mn) can be measured with a
molecular welght measuring apparatus using gel
permeation chromatography (GPC) and by calibration
using a polystyrene standard polymer.

(0068]

The positive photosensitive resin composition of

the present invention comprises the photosensitive

agent (B} comprising an ester of a phenolic compound



particularly preferred. Thereby, particularly, there is an increase in

the shelf stability of the positive 38 photosensitive resin

conposition. [0063] [Chem cal Formula 19] Fornul a(14) [ 0064]

The capping nethod is not limted to the above nmethod. The acid group

at one end of the polyner chain of the polyamde resin (A can be

capped with, to be an am de, an am ne derivative which contains an

aliphatic group or a cyclic conpound group that has at | east one

al kenyl ofepkkygryltegt obp. {006%forementioned formula (2) with at
least one of 1,2-naphthoguinonediazide-4-sulfonic acid
and 1,2-naphthoguinonediazide-5-sulfonic acid. Because
of this, it is possible to improve the sensitivity and
resolution of the positive. photosensitive resin,
composition higher than conventional photosensitive
compositions.

The reason is assumed to be as follows.
Considering a photosensitive agent in which all

of the hydroxyl groups of the phenolic compound
represented by the formula (2) are substituted with an
ester of 1,2-naphthoquinonediazide sulfonic acid, which
is a photosensitive group, the photosensitive agent
(B) of the present invention is characterized in that
the distance between a photosensitive group (a) which
is present in an arcmatic ring (a) thet is one of the
four aromatic rings, and a photosensitive group (b)
which is present in an aromatic ring (b) that is the
other ring connected to, as a result of substitution, a
site of the cyclohexyl structure, which is the same as
the site to which the aromatic ring (a) 1s connected
(that 1is, the distance between the photosensitive

groups (a) and (b)) is short, while the distance

between the photosensitive group {a) and a



The pol yner chain of the polyanm de resin (A) can have a

ni trogen-containing cyclic conpound at at |east one of a side chain
of the polyner chain and the other eng of the sane. Because of this,
there is an increase in the adhesion of a cured filmof the pol yam de
resin (A) to metal wiring (especially copper wiring) etc. 39 This is
because when one end of the polyner chain of the polyam de resin (A)
has an organi c group having an unsaturated group, the unsaturated

group at gheresdnsaactive S@réhipt acgured fitkm,of okkey pelyanimect esis
(A) shows excell ent nmechanical properties (e.g., excellent tensile

el ongat i %‘%}%@ﬁéil&f?g’&ﬁé@it%% { N POl BE 06 BALY 13y d NepRolyan e

resin (A a ni contai ning cyclic conpound at at 1 east one

f id haj f 1h ] haj h . end qf
Che”ni tr QRO RO o Bl rt SYEF o SbAPBUnD. } eabt 2ot tH Mot 41® WA g BT

copper and copper alloy, so that a cured filmof th ol yam de res
(A Shond e EBP Rent hah i S0 FOBSAL e ader b —and (©) ' Fad

ni trogen-contai ning cyclic conmpound include a .

1- ( 5- 1H theEYegN) ﬁgmypla@rtﬁéegrsém\f% R PUPSpyiEdz AT ahfhd - gAGup S &Y
4- (1H pyrazoyl )am no group, a 5-(1H pyrazoyl)am no group, a 1-(3-1H
pyrazoyl )heedyl dieogfoug, altlid- thenolic compound represented by
pyrazoyl ) net hyl am nogroup, al- (5-1H pyrazoyl) et hyl am no group, a
(1H-tetraziod- Fytpamkeno (groups adufdH-t et nazed e-H- Ylakned hylolamguloa r
group and a 3-(1Htetrazol e-5-yl)benz-am no group. O these,

CO”poumk%éﬁgﬁﬁs%ﬁhfdtHM the-f & ik ahelBhg tHakni & ddeit 46nf et iee
(15-1) to (15-2) are preferred. Because of
photosensitive groups is unique.

The distance between the photosensitive groups
in the photosensitive agent {B), which are diagonally
opposite to each other through the organic group %, is
longexr than conventional photosensitive agents, so that
interaction with polyamide resins in a wide area can be
caused efficiently. As a result, the £esistance of the
unexposed portion to alkaline agqueous solutions is
increased, resulting in an improvement in the
resolution of the positive photosensitive resin
composition.

On the other hand, in the exposed portion, since
the ©photosensitive agent (B) has the cyclohexyl
structure, the photosensitive agent itself absorbs less

actinic radiation. As a result, a large amount of

light reaches the bottom of the coating film;



this, especially, there is an increase in the adhesion of a cured
filmof the polyam de resin (A) to netal wiring of copper and copper
alloys. [0067] [Chemi cal Formula 20] Formula (15 N-_,N__ N7 N
NA7 r 112 \N |1 HH Farrda (15-1)Fornul‘d (16-2) [0068]

therefore, photosensitive groups that are close to the
substrate is more likely to cause chemical change and
the production of the carboxyl acid group is more
likely to occur. In addition, the photosensitive agent
{B) contains a structure in which the distance between
the photosensitive groups thraugh the same substitution
site of the cyclohexyl structure is short, so that the
areas show a high carboxylic acid concentration. Such
a structure with a high carboxylic acid concentration
is arranged at the both ends, so that the solubility of
the photosensitive agent (B) in developers is increased
even though the photosensitive agent (B} has a large
molecular weight. It is considered that the
photosensitive agent in the coating £ilm is then
dissolved and removed, resulting in the entrance of a
developer into a hollow space thus obtained. However,
because of the large molecular weight of the
photosensitive agent (B), a large amount of developer
enters, so that the resin is likely to collapse and it
is easy to remove the resin in the exposed portion;
therefore, compared to photosensitive agents having a
similar molecular weight, the photosensitive agent (B)
is able to shorten the developing time while being

highly sensitive, and is able to shorten the throughput



The nunber average nol ecul ar weight (M) of the polyam de resin (A
is preferably 5,000 to 40,000, particularly preferably 6,000 to

20, 000. ‘The nunber nol ecul ar average wei ght (M) can be neasured with
a nol ecul ar wei ght neasuring apparat us'usi ng gel perneation

chromat ography (GPO and by calibration using a polystyrene standard
pol ymer. [0069] The positive photosensitive resin conposition
of the present invention conprises the photosensitive 41 represented

by the aforeeenihonedd ordnl@ (2heW ERpRisd@asts 088 Obut alsoc the
1, 2- napht hoqui nonedi azi de- 4-sul fonic acid and

1,2-naphgﬂggg' | azlde- 5- i c. aci e f. this, it
possible to |%rg?g€1 ﬁ%ggéns?ﬁ]{/éﬁ%gghd S(r%euggl %?#gﬁc%flcf'ﬂ&s'%osrietéu\slceEd
photoseng&tév Orgiéﬂ. cqggosition hi gher than conventi ona
phot osensT 1T ve®c ﬁboéﬁ??o sT®#REeason is assumed to be as fol | ows.
Cbnsideriﬂ? @ hot osensi tive agent in which all of the hydroxyl
gr oups of %% bhenol i ¢ conpound represented by the fornula (2) are
substituted with an ester of 1, 2-naphthoqui nonedi azi de sul fonic acid,
whi ch is a phot 89¢nhsPhioke@sfTotibt ivae aurntoséRsi tive ohdentngd) byf tthe
present invention is characterized in that the distance between a
phot osensttsioriioet i@ which i shpneddnt compowardnatbprddagtéd) by
that is one of the four aromatic rings, and a photosensitive group
(b) whichelie presemulian an(zr omasi€hringe(b) 1that isofee otdyer ring
connected to, as a result of substitution, a site of the cycl ohexyl
Struct ur éa BB ddiee$aHE1 88 118§l £8,1 0 Whi %f&hitcile argpgti ¢ rjng
(a) is connected (that is, the distance between the photosensitive
groups ( , o] . whid e th i stance, between th
phot osengﬁ%ghé%%ﬁ{%a'?g% 13\!3\,“1?2 sp lo %Ig%%s%ﬁlv%‘ gr %ﬁnﬁr’(gc)gg? (ftﬂL}r
each of which is.diagonally _opposite to.the photosensitive group, (a)
t hr ough \zﬁy%’?aﬁﬁilc Lﬂﬁ’)s(%f ?‘T%r%tpt?%?o%ﬁﬁ &iogtpé)r’rb"é:?bﬁ?ﬁéﬁﬁe@ﬁ@d by
phot osensitive groups (a) and (c) and between the photosensitive
groups (dPandoEmyiaidderydfodgasthePBrores eRESPRAEIATD cvebhpdurit
represented by the fornula (2) is found to have a | arge nol ecul ar
wei ght arerphehsguddtanedhaving <uctrbfiposcti on a¢idhe photosenslitive
groups i s unique. The di stance between the photosensitive
groups i mapletpbhodsensedive idgerti-{B) fomhchcdde di agonal |y opposite
to each other through the organic group Z, is longer than
conventi op@d7phot osensitive agents, so that interaction with
pol yam de resins in a wide area can be caused efficiently. As a
result, thehefskshanesrprhiitheynexposed portion to al kaline aqueous
solutions is increased, resultiing in an inprovenent in the resolution
of the positd ot osensitive resin conposition. On the ot her
hand, in t portion, since the photgsen '@f@e agent (B) has
the cycl ohexyk strugture, the photosensitive/agentyitself absorbs
| ess acti g ,fﬁgia on. As a*%:SU|h% a | argeNanowdt of |ight reaches
—

t he bottom%f the igzilng fil Rioh
/ |

Formula (2)

(Re)k\(— Re Ry }Rn)m
% / 2
HO — OH

{0072]

In the formula, z is an organic group; each of R,

to Ry 1s a hydrogen atom or an alkyl group; each of Rg



43 therefore, photosensitive groups that are close to the substrate
is nore likely to cause chem cal change and the production of the
carboxyl acid group is nore likely to occur. In addition, the

phot osensitive agent (B) contains a stfcture in which the distance
bet ween the photosensitive groups through the same substitution site
of the cycl ohexyl structure is short, so that the areas show a high
carboxylic acid concentration. Such a structure with a high

carboxyl i goag,d gancenhiatidyed SafbraNaedn gl b 100 Fo8BYS .2 SRa1BgEN
the solubility of the photosensitive agent (B) I'n developers 1s

i ncreased n tho e osensi i e ) has
nnlecularaﬁéﬁghﬁl ﬂ?fF&Tc ﬁgﬁléTegﬁth%¥%?ﬁ8‘%%%§ Seﬁgifﬁdgg{ gn?rPHp
t he coatin? filmis then ﬂissolved and renmgved, resulting in the
entrance Bf & d&VE Ky ht FLWRI | §F Ppald t hud Dblaiifed 2 HohREEF ST
because of the |arge nol ecul ar wei ght of the photosensitive _agent

(B), a | afgemarfbubf df RNl sphem chReES, S t RANTreRd thesth ReS)i KePy
to collapse and it is easy to renove the resin in the exposed
portion; Rherebar eRiconpé&hed t zayhobesensdt isaamaagemt sdhaviemgndg from
simlar nolecular weight, the photosensitive agent (B) is able to
shorten thectewalloprng tine while being highly sensitive, and is able
to shorten the throughput 44 tine in not only the exposure step but
al so the dgyelzgpi ng step. Mreover, scum production is reduced due to
t he above reason. [0070] The photosensitive agent (B) is
obt ai ned by the terifi i of pheneli ¢ .co r n

the formi s (2) thist | onftsnd Qe fots i CRGHREC! QUSTFILAY 2
napht hoquj nonedi.azi de- 4- sul foni.c .acid and 1, 2-

napht hogquRoneBieds: el 52 Sht omiB AT & ~ ADKE "Bife 1 SIPTHRAS BxyFREF 80 s
of the phenolic conpound represented by the fornula (2%, at _| east ,one
i s esterifPEdUHT h 12- HaphthBgEiSnoREREAEEAdsURY onfiee actal &Pving.

napht hoqui nonedi azi de-5-sul fonic acid. [0071] [Chem cal Fornula 21]
Fornul a (gprmula (16), that is, the following formulae (16-1) to

{16-5) . Cf these, the formulae (l6-3) and (16-4) are
particularly preferred, so that there is a further
improvement in the sensitivity and resolution of the
positive photosensitive resin composition.

[0074)

[Chemical Formula 22]



[ 0072] 45 to R11 is a hydrogen atom a hydroxyl group, a hal ogen
atom an al kyl group, an al koxy group, an al kenyl group or a
cycl oal kyl group; each of j toin.is an integer fromO to 4; and when
there are plurality of Ros, R9s, Rios ¢ R is, they may be the same
or different fromeach other. [0073] In the fornula (2), Zis
an organic group and is not particularly limted; however, exanples

t hereof include the structures represented by the follow ng formul a
(16), that is, the following formulae (16-1) to (16-5). O these, the
formul ae (16-3) and ( A'% ?rz 8§rticul arly preferred, so that there
is a further inprovensr®MHI@ALOkensitivity and resol ution of the
positive photosensitive resin conposition. [0074] [Chem cal Formula
22] Formul a 616) (CH2) p

Holg— —C{(CHg)2—
Forrnula (16-1) Formula (16-2)
AR N
\</ (> (_5
Forrnula (16-3) Formula (16-4)

S

{0075]

In the formulae, A is -CHy-, -CH{CHj3)-, -C(CH3).-,
-0-, ~-S-, -80-, -CO~-, -NHCO-, =C(CF3}z— or a single
bond, and p is an integer of 1 to 10.

{0076]

Also in the formula (2), each of Ry to Ry is a
hydrogen atom or an alkyl group and is not particularly
limited. Examples of the alkyl group include a methyl
group, an ethyl group, a propyl group, a butyl group, a
pentyl group, a hexyl group, a heptyl group, an octyl
group, a nonyl group, a decyl group, an undecyl group

and a dodecyl group. They may be the same or different



Formula (16-1) y Fornula (16-3) C(CH3)2 Formula (16-2) y Formul a
(16-4) f A-( Formula (16-6) [0075] In the formulae, Ais
-CH2-, -CH(CH2)-, -C(C1-13)2-, -0-, -S-, -502-, -CO, -NHCO,
-C(CF2)2- or a single bond, and p is &1 |nteger of 1 to 10. [0076]
Also in the fornmula (2), each of R4 to R7 is a hydr ogen at om or an

al kyl group and is not particularly limted. Exanples of the alkyl
group include a nethyl group, an ethyl group, a propyl group, a butyl

group, a Pehhyle agfrPUBth%rheXYdegrt%lé%e,a Benptyd r 84 OHP a @h OCEWmeQJkQUP
a nonyl grooup, a decyl group, an undecyl group and a dodecyl group.

they ”ay5¥%ﬁgeé%@@a8ré¥ﬁffr%% oup are especlally preferred, so

that the positive photosensitive resin composition
shows excellent sensitivity and resolution.
[0077]

In the formuia (2), each of Rg to R;; 1is one
selected from a hydrogen atom, a hydroxyl group, a
halogen atom, an alkyl group, an alkoxy group, an
alkenyl group and a cycloalkyl group, and they may Dbe
the samé or different from each other. Examples cf the
halogen atom include chlorine and bromine. Examples of
the alkyl group include a methyl group, an ethyl gréup,
a.propyl group, a butyl group, a pentyl group, a hexyl
group, a heptyl group, an octyl group, a nonyl group, a
decyl group, an undecyl group and a dodecyl group.
Examples ©f the alkoxy group include a methoxy group,
an ethoxy group, a propoxy group and a butoxy dJgroup.
Examples of the alkenyl group include an ethenyl group,
a propenyl group and a butenyl group. Examples of the
cycloalkyl group include a c¢yclepropyl group, a
cyclobutyl group, a cyclopentyl group and a cyclohexyl
group. O0f these, a hydrogen atom, a methyl group and
an ethyl group are particularly preferred, so that the

positive photosensitive resin composition shows



47 from each other. O these, a hydrogen atom a nethyl group and an
ethyl group are especially preferred, so that the positive

phot osensitive resin conposition shows excellent sensitivity and
resolution. [0077] In the formffa (2), each of Rs to RII is
one selected froma hydrogen atom a hydroxyl group, a hal ogen atom
an al kyl group, an al koxy group, an al kenyl group and a cycl oal kyl
group, and they nmay be the sane or different from each ot her.

Exanpl es ofcéhechal og%ﬁ@mwgl ugg ac hl-efsigig: @h br onimnes o Exaim! @se
of the alkyl group include a nmethyl group, an ethyl group, a'propyl
group, a r , t r & hexyl .gn tyl +Qr qup,
an octyl %ﬁ%ﬁ%}gaqﬁgdyﬁegggué% g gggf?ab€o§§,lgﬁgﬁﬁaeggfggrgug%a%d a
dodecyl gf &2 Exanpl es of the al koxy group include a nethoxy group,
an et hoxy @ ﬁ&, a propoxy group and a butoxy group. Exanples of the
al kenyl group include an ethenyl group, a propenyl group and a

but enyl group. %PB@n&ht%eg%’ﬁ}%PH&ldky‘{egF% Bni)éﬁé'll e shey dUrea |
group, a cyclobutyl group, a cyclopentyl group and a cycl ohexyl

group. O (Zheds achydragehculomlya hbhhedgrang &Re &kt be h@Exapoles
are particularly preferred, so that the positive photosensitive resin
conposi t ipineshods 4% laxdel | hbssensidpnddeniaad regol dhieon fAlllowing
the formula (2), each of j to mis an integer fromO to 4. [0078]

The phenofbem@eapouTd) J eprasentsed dye t herhan@el o (2)1) stBol(17-14) .
particularly Iimted and specific exanpl es thereof include those
representp@obg the followwing fornmula (17), that is, the fornul ae
(17-1) to (17-14). [0079] [Chem cal Fornula 23]

[Chemical Formuila 23]



49 Formula (17)-(112) HOOH Fornula (17-1) [0080 ] [Chem cal Fornul a
24] Formula (17-2) 50

49

Formula(17)-(1/2)

HO CH H

v &
OO OO+
) O

<

H

Ei
T

Forrmuia (17-1) Forrmula (17-2)

Formuta (17-3) Formula (17-4)

HO OH HO OH
W, ¢ W, >
T Sandan®,

, - (7 &
HO _ OH HO CH
Formula (17-68) - Forrmuda (17-8)

HO OH HO OH
&) a . &

ay O+HO+HO
W & W, (2
HO OH HO OH
Formula (17-7) Formuta (17-8)

[0080]

[Chemical Formula 24}



Formula (17)-(212) H2-(0OH2)2-01-12 Forrmula (17-9)Formula (17-10)
OHOH 0112-0-124-CH2 Fornula (17-11) HO OH [ 0081] O these,
phenol i ¢ conpounds represented by the following formula (5), that is,
the fornmulae (5-1) to (5-5) are preferred, so that the positive 52
In the formula (2), each of R8 to Rn is nore preferably a nethyl
group or ethyl group, so that conpared to the case of hydrogen atom
there is an inprovenent in the resolution of the positive
photosensitive resin conposition with maintaining the sensitivity of
t he sanme. The reason i s not CIE@nnmm%a ﬁ?)mgy@?ed to be as follows. In
the case of nethyl or ethyl group, the size the functional group
is not so large. During developnent .therefore, in the exposed
portion, tHh® protosensitive group Bs ndP, syerically inhibit the OH
reaction of chem cal | y- changed :

photosensitl‘ oup with an alk
meanwhil e, in Prexpdsed 3d"P :
nunber of al groups, resulting an i gRase in hydrophob|C|
Also, it is glear from conputati opad ';vythattheelanro
density of Hohe‘carbon atom of the m@Hhyl Hrodp, and in the case’of
ethyl group, the elRwtmim(idesity of the carbon afermuih(ichiDs not
connected to the aromatic ring and faces outward, are the sane as the
el ectron density of the unsubstituted ortho position of the hydroxyl
group. Thergefore, it is considereg tg@t phof osensitive groups are
likely to st i : ¢

HO H : OH
Formula (17-11) Formula {17-12)

HO OH OH CH
W, & 4 R
O TATATTS (COromtom )

O @ Q CHe Q
HO OH OH OH
Formula (17-13) Farmula (17-14)

[0081]

Cf these, phenolic compounds represented by the
following formula (5), that is, the formulae (5-1) to
(5-5) are preferred, SO that the pesitive
photosensitive resin composition shows | excellent
sensitivity and resolution.

[0082]

[Chemical Formula 25]



53 ability of the dissolution inhibition is increased and di ssol ution
contrast between the exposed and unexposed portions is thus

i ncreased, resulting in an increase igsthe resol ution of the positive
phot osensitive resin conposition. [00 i) The content of the
phot osensitive agent (B) is not particularly limted. Wth respect to
the polyam de resin (A) of 100 parts by weight, it is preferably 1 to
50 parts by weight, particularly preferably 10 to 40 parts by weight.
When the content is in the range, a positive photosensitive resin
conposition is obt @dedulabrh produces no scum and shows excel | ent
sensitivity and resolution. T0085] To be highly sensitive and
to i nhi bi O

production upon yat®®rning, the positive
phot osensi t resin composition the present invention can further
contain a chngound having a phen ¢ hydroxyl group. [0086]

Exanpl es of t g' of th Ind i ncl ude those
represent ed 4y ¥ $ <‘I)at 'seoﬁﬁggg%?ﬁulae (18-1) to

(18-3). They conbi nati on of two or nore. 54
0087 Chepr
[0087] [ Che

HO OH
Q L/ \_ D
s Formula (5-2)
v, -
HO : OH
HO OH

(D
. O .Q Formula (5-3)

Formula (5-4)

HO - OH
® ()
. CHQ"@"CHQ . Forraula (5-5)
0, -
HO OH

[0083]




The content of the conpound having a phenolic hydroxyl group is not
particularly limted. Wth respect to the polyamde resin (A) of 100
parts by weight, it is preferably 1 tq530 parts by weight, nore
preferably 1 to 20 parts by weight. Wh the content is in the range,
it is able to inhibit scum production further during devel opnent and
di ssolution of the exposed portion is pronoted, so that there is an

i nprovenent in the sensitivity of the positive photosensitive resin

conposition. 551 0@88 formuldls (PggdedachhecBoskfi ¢ pRpt osenshbiye
resin conposition of the present invention can also contain additives

such as apraeeyhicd- YRE Infveh 19 ggsab 8xSi kkeQn- ctAlpi nosd evelipg
agent, a fluorine-containing 1eveling agent, a vinyl-type |leveling

agent, aqgoﬁ?§EE%net%O”Eh%ngcgggntof[QQ?Q%PgSE t%tgﬁgnpkﬁ%r%f &Qe an

si l ane coupl1ng agent include, but not

3-gl yci doxypropyl tri met hoxysil.ane, , L.
3-8| §ci do §F885¥7f“r?é}thyl di’et hoyRi | ahgSgiution of  the positive
gl yci doxypropyl tri et hoxysil ane, P- styryltrinmethoxysilane, 3-

met hacr yl X9 pP STt WP divRst Hox ymizpei Blon with maintaining the
met hacryl oxypropyl tri met hoxysi | ane, 3-

met hacr yl oxgpiopylitet hplfditdidospsid.anefBe reason is not clear but

is assumed to be as follows. In the case of methyl or
ethyl group, the size of the functional group is not so
large. During development, therefore, in the exposed
portion, the photosehsitive group does not sterically
inhibit the reaction of a chemically-changed carboxylic
acid from the photosensitive group with an alkaline
agueous solution component; meanwhile, in the unexposed
portion, there is an increase in the number of alkyl
groups, resulting in an increase in hydrophobicity.
Also, it is clear from computational chemistry that the
electron density of the carbon atom of the methyl
group, and in the case of ethyl group, the electron
density of the carbon atom which is not connected to
the aromatic ring and faces outward, are the same as
the electron density of the unsubstituted ortho
position of +the hydroxyl group. Therefore, it 1is
considered that photosensitive groups are likely to

sterically interact with each other, so that the



met hacryl oxypropyl tri et hoxysi | ane, 3-

acryl oxypropyl tri nmet hoxysi |l ane, N-2- (am noet hyl ) - 3-
aninopropylnethyldinethoxysiIane,N—2-§§n1noethyI)-3-

am nopropyl tri nmet hoxysi | ane, N- 2- (am noet hyl ) - 3-

am nopropyl tri et hoxysi |l ane, 3- am nopropyl tri nmet hoxysi | ane, 3-

am nopropyl tri et hoxysi |l ane, N-phenyl-3- am nopropyl tri net hoxysil ane, 3-
56 ner capt opr opyl net hyl di net hoxysi | ane, 3-

mer capt opbapyilty i o€t ity sdlase Lhitsi(dr i ehhdkypriapy| } st éetvcaseAa $édeand
3-isocyanat epropyl triethoxysilane, and silane coupling agents

obt ai ned gy 4418, ¥ £8Rt icih 1Of a &t SbleitG@it € OFReUNk hewE O] a@it alih 8RpgEedp

with an acid dianhydride or acid anhydri de.
portions is thus increased, resulting in an increase in
the resolution of the positive photosensitive resin
composition.
[0084]

The content of the photosensitive agent (B) 1is
not particularly Ilimited. Wwith respect to the
polyamide resin (A) of 100 parts by weight, 1t is
preferably 1 to 50 parts by weight, particularly
preferably 10 to 40 parts by weight. When the content
is in the range, a positive photosensitive resin
composition is obtained, which produces no scum and
shows excellent sensitivity and resolution.

[0085]

To be highly sensitive and to inhibit scum
production upon patterning, the positive photosensitive
resin composition of the present invention c¢an further
contain a compound having a phenolic hydroxyl group.
[0086]

Examples o©f the specific structure of the
compound include those represented by the formula (18),
that is, the formulae (18-1) to (18-3). They can be

used alone or in combination of twe or more.



[ 0091] The silicon conmpound having an ami no group is not

particularly Iimted and exanpl es thereof include

3-aninopropy|trinethoxysiIane,N—2-(anﬁﬂpethyl)-3-

am nopropyl tri net hoxysi | ane, 3-

am nopr opyl met hyl di met hoxysi | ane, N- 2- (am noet hyl ) - 3-

am nopropyl tri et hoxysil ane, and3- am nopropyltriethoxysilane. [0092]

In the present invention, these conponents are dissolved in a solvent

and used [mOghe form of varnish. Exanples of the solvent include

N-nmet hyl- 2- PYrrolidone, y-butyrolactone, N, N-dinethylacetam de,

di met hyl stthégxicde, =bhehhykene gl ycol dinethyl ether, diethylene

gl ycol diethyl ether, diethylene glycol dibutyl ether, propylene

gl ycol nononet hyl ether, dipropyl ene glycol nononethyl ether,

propyl ene gl ycol nononet hyl e, nethyl lactate, ethyl 57
Jidifhutgtl &)

| actate, butyl |actate, nethyl ene glyco
OH HO OH HO
Formula (18-1) Faremula (18-2)

HO HO
HO HO

Formula (13-3)

[0088]

The content of the compound having a phenolic
hydrexyl group 1is not particularly limited. With
respect to the polyamide resin (A) of 100 parts by
weight, it 1s preferably 1 to 30 parts by weight, more
preferably 1 to 20 parts by weight. When the content
is in the range, it is able to inhibit scum production
further during develcopment and dissolution of the
exposed portion 1is promoted, so that there is an
improvement in the sensitivity of the positive

photosensitive resin composition.



acetate, 1,3-butylene glycol-3-nononethyl ether, nethyl
pyruvat e, et hyl pyruvat e, andnet hy1- 3- net hoxypr opi onat e. They can be
used al one or in conbination of two orggmore. [0093] The et hod
for using the positive photosensitive resin conposition of the
present invention is as follows. First, the conposition is applied to
an appropriate support (substrate) such as a silicon wafer, a ceramc
substrate and an al um num substrate. The applied anount is, when
applied tpo@88¢ém conductor chip, an amount that fornms a filmhaving a
final thickness of 0.1 to 30 pmafter curing. If the thickness is
less than the | ower héstikd,it tife dipdheubivel OpHdodehBita vieul Inesin
function as the surface protection filmof the sem conductor chip. If
mor e than.4hgcHRRS/or | Bl .t KOt pidedd havdidfdisyl a0 #bE8I Reghifd 1e
processing pattern, but also |P takes a | ong processing tine,
resul ting, 4 8 Law tRroughodt . Jpxaples ol dis, mathod {0 appLynd
t he conposition Incllde spin coati ng using a Spi nner, Spray toati ng
using a spr coater, ipmersion,. printing and roll coating..,Next, the
coat o 1 4 Lo SRR i TREBOhak Ve Bsha Sor9BRER0C dhd L BRed
to actinic radiation in a_desired pattern. As the actinic radiation,
X-rays, eteRtpdhipchnseValingviagentradi FEnoH, ~SHRS bl 8Vedding iare ot/
the like can be used.Preferred is one having a wavel ength of 200 to
500 nm [®#084p silane Thenpliimg exgposed portion is dissolved and
renoved with a devel oper to obtain a relief pattern. As the
devel oper [0@BA04aqueous solution of an alkali can be suitably used,
exanpl es of the alkali including inorganic alkalis such as sodi um
hydr oxi de, pot agstatiyhydr ot desh$0d U Car R BingoH g 6i liirtdt @de,
sodium netasilicate and anmoni a water, primary am nes such as
et hyl am n -p l,ard n sego, ] i 1
and di oot oyl ey AT §Py et e A e RS e g A e
met hyl di et hyl am.n | cohol _am,nes. such_as _di,et hyl et hanol am ne ang_
a9 e S LR e R ate S $

triethano €, rnary -a t$such as t et r amet hyl

ammoni um hydr oxj de and tetraethyl a ni um hydr oxi de. Al so, an
agqueous s%%ﬁ?ﬁgﬁﬁﬁﬁﬁﬁﬁggt5§%£ﬁﬁ%%ggﬁaaﬁpropriate armount  of P~

wat er - sol ubl e organi c sol vent. or surfactant to said aqueous sol ution
can be suftdBM) WUSEEBROKNS idéed oper, exanpl es of the sol vent 3-
i ncl udi ng al cohol s such as nethanol and ethanol. As the devel opnent

methacryloxypropylmethyldimethoxysilane, 3~
methacryloxypropyltrimethoxysilane, 3-
methacryloxypropylmethyldiethoxysilane, 3-
methacryloxypropyltriethoxysilane, 3-
acryloxypropyltrimethoxysilane, N-2-{aminoethyl) -3-

aminopropylmethyldimethoxysilane, N-2-(aminoethyl)-3-

aminopropyltrimethoxysilane, N~-2- (aminoethyl)-3-
aminopropyltriethoxysilane, 3-
aminopropyltrimethoxysilane, 3-
aminopropyltriethoxysilane, N-phenyl-3-

aminopropyltrimethoxysilane, 3-



59 net hod, sprayi ng, paddling, i mrersion, sonication, etc., can be used.
[ 0095] Next,therelief patternformed bythe devel opnent is rinsed.
Distilled water is used as the rinsinggsolution. Next, a heat
treatment is perforned on the pattern to forman oxazole ring, an
imde ring, or both of them thereby obtaining a final pattern with
excel | ent heat resistance. The heat treatnment tenperature is
preferably 180C to 380C, nore preferably 200C to 350C. The heat

t r eat nentmeecépiwed dEy bnéshyhdiatdvesxiestiebed heat treat nment 3-
process. [0096] (2) Cured Film Protecting Filmand Insulating Film

Next, thenetteftbiddddwrfedmekhbd 4 Poseti ve phiod psenst hiowspeshyl )
conposition of the present invention will be described. The cured

filmis acurgdupradiet (ﬁBi{Eb@?ﬁh%%@%ﬂﬁﬁ??@?ﬂéthb&?éﬁ%ﬁﬁb and
conposition. It is useful for only sem'conduct or devices such as

7 Sem CONUELRL DbRe1 Bt Ah30nLar GhPRLALLAONLCon SUERRS Bf Phe

liquid crystal disp organtc i's also use

as the |q§e£la er Egsukgﬂﬁfnhflln1ofa% ng%&hgayered C|rcght

an a01d
dianhydride or acid anhydride.
{0091]

The silicon compound having an amino group 1is
not particularly limited and examples thereof include
3-~aminopropyltrimethoxysilane, ' N-2- (aminoethyl)-3-
aminopropyltrimethoxysilane, 3-
amincopropylmethyldimethoxysilane, N-2-{aminoethyl)-3-
aminopropyltriethoxysilane, and 3-
aminopropyltriethoxysilane.

[00%2]
In the present invention, these components are
dissclved in a solvent and used in the form of varnish.
Examples of the solvent include N-methyl-2-
pyrrolidone, v-butyrolactone, N,N-dimethylacetamide,
dimethyl sulfoxide, diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, diethylene glycol
dibutyl ether, propylene glycol monomethyl ether,
dipropylene glycol monomethyl ether, propylene glycol

monomethyl ethexr acetate, methyl lactate, ethyl



the cover coat of a flexible copper-clad board, a solder resist film
and a liquid crystal alignnment film [0097] Exanpl es of the
applications to sem conductor devices 4nclude the follow ng: a
passivation filmwhich is the aforenmentioned cured filmof the
positive photosensitive resin conposition that is fornmed on a

sem conductor chip to protect netal wiring fromcorrosion due to
water entering fromthe outside of the sem conductor chip or ionic

i mpuriti esaebata&i-nedobivdol diagtedepountethyl -dnchapswt al por;, aglycol
protecting filmsuch as a buffer coating film which is the

af orenmentacaedteyr €d, 3+bm:gfl eirlee LB bl vE -plagicosenisyli ¥e sl methyl
conposition that is forned on a passivation filmto protect netal
wiring fr pbysiecal damageydue to gykikbek,contaiged in thedwldiag
conpounds Tor encapsulation O to reduce the transformati on of netal
wiring b kgh is i e t dj re | :
coefficié%%gg?&?ﬁ%%ﬁ%foggggﬁsionw?%%g)qﬁg¥mégﬁ th%ggblgﬁﬁahﬁoﬁ%%unhn
for encap i and bstrate; insulating filmsuch as an
interlayé$g$%%h%§f§%% ??Iﬁkowﬁﬁﬁﬁﬁ$§éthe
aforenenttﬁgggiuredfiIanthepositive 61 photosensitive resin
conposi ti t is fornmed on a circuit formed on a sem conduct or
chip; an a-ray shielding filmfor preventing soft errors due to
a-rays emtted fFoen Bem efarowfing théi vagibeveupscdmaensitive
contained in the nolding conpounds for encapsul ation; a planarizing
film a pregtoti @orfpesinipost )oflisethéor ppreaduci ngiaveaftdrod evied chsp
si ze package (WCSP); and a barrier rib. [0098] Exanpl es of
the appligalions.to drsplsty, devi€escompbude ianpr dfectdgign f&8m whi cln
is the cured filmof the positive photosensitive resin conposition
that is fﬁg@@ QN A & SBh@}b_cﬁﬂ’d P; (#AbkRsukali NGshehm Qi planasi 7i 8gn
filmfor cﬁlps, color filters, etc.; a projection for MVA-type

liquid cryskal di $playSay, £LC-cuddr 2 DAL LT 2 hi By f\OF 5 hEAN G, &y £0LD
cat hodes, etc. The positive photosensitive resin conposition 1s used
in such nner._that, according to the intended use of a_.
senicondﬁ%ggr%ﬁﬁ&%%? gqﬁﬁQ%rgng%%&ﬁ %Pp?ﬁgq;%ﬁt?vgemlcondUCtor
phot osensitive resin conposition is fornmed on g substraie on whig¢ch

di spl ay chlpPor é%%oﬁ“?$$?%r FRator AEMSH Gh FF&ﬁ%piF%ﬁ%?gisareﬁﬁP?Zd
particularly for an insulating filmor planarizing film of display
devi ces. Theéckosigs veophobodensiori v r et n afdiposi eRoANgI62 i sIébl eheo
forma resin layer with excellent transparency by enploying a

post - exposhiekstegps bebolescuringnt hbel dyerefl thetpoditt ive difficult
phot osensitive resin conposition, so that it is practically nore
preferabl €or the film to fully function as the surface

protection £film of the semiconductor chip. If more
than the upper 1limit, not only it is difficult to
obtain a fine processing pattern, but also it takes a
long processing time, resulting in a low throughput.
Examples of the method for applying the composition
include spin coating using a spinner, spray coating
using a spray coater, immersion, printing and roll

coating. Next, the coated film is dried by pre-baking



Exanpl es [ 0099] The present invention will be described in
detail by way of exanples. The scope of the present invention is not
limted to the exanpl es, however. <Ex l e 1> [ Synthesis of Pol yam de
Resin (A-1)] A di carboxylic acid derivative (active ester) of
443.21 g (0.900 nol) and hexafl uoro- 2, 2- bi s(3-am no- 4-

hydr oxyphenyl ) pr opane of 366.26 g (1.000 nol) were put in a four-neck
separabl e flask equipped with a thernoneter, stirrer, raw nmateri al

i nl et andatr ¢gOnittar digeh® gasnBedadapi pexpdhedden watt el beragichtissmetn
by the reaction of diphenyl ether-4,4'-dicarboxylic acid of 0.900 nol

with- 1-hydoegided, ltefwoiri azel ecpé B3O 18! radiation, X-rays,
N- et hyl - 2- pyrrol i done of 3,200 g was added to di ssolve them The

m xture wagskeaghed abeZRG for 12chaunsidh an o : e 3 43
g (0.200 ol ) of 4-et hynyl pht hal Eggesef%al\r’n%dri Gt s 41<f

of N-nethyl ~2-pyrroljdons was .added_thereto _and the_m.xture, was
stirred f%;rldgﬁ%%iﬁélr %_fg %uersitl%ecogrﬁpefbeetngrcgact ?5 .femeec% 15 one
filtering the reaction mxture, the eact% m xture was poured into
a m xed ?ﬁﬁpgn%ﬁwﬁ%ﬁgénﬁﬁh Pébg%ﬂ%é%%l QB 3% (vol urme ratio). The
resul ting grecipitate was collected by filtration, washed sufficiently
with wat efO08Ad dried under vacuumto obtain the target pol yanide

resin (A-1) having a nunber average nol ecul ar wei ght of 11, 500.
[ 0100] Then, the exposed portion 1is dissolved and

removed with a developer to obtain a relief pattern.
As the developer, an agqueous solution of ‘an alkali can
be suitably used, examples of the alkali including
inorganic alkalis such as sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, sodium
metasilicate and ammonia water, primary amines such as
ethylamine and n-propylamine, secondary amines such as
diethylamine and di-n-propylamine, tertiary amines such
as triethylamine and methyldiethylamine, alcohol amines
such as dimethylethanolamine and triethanolaﬁine, and
guaternary ammonium salts such as tetramethyl ammonium
hydroxide and tetraethyl ammonium hydroxide. RAlso, an
agqueous solution produced by adding an appropriate
amount of water-soluble organic solvent or surfactant
to said aqueous solution can be suitably used as the
developer, examples of the solvent including alcohols

such as methanol and ethanol. As the development



[ Synt hesi s of Photosensitive Agent] Phenol represented by the
following fornmula (B1) of 18.78 g (0.025 nol) and triethyl am ne of
8.40 g (0.083 nmol) were put in a four-peck separable flask equi pped
with a thernoneter, stirrer, raw material inlet and dry nitrogen gas

feed pipe. Tetrahydrofuran of 145 g was added to dissolve them After
cooling the reaction solution to 10C or |ess,

1, 2- napht hoqui none2- di azi de- 4-sul fonyl chloride of 22.30 g (0.083
mol ) and Mekhafydr ofRFARL18M 100P A LA dgr adLEMEY Sddded dﬁ@mastewnr
keeping the tenperature at |ess than 10C. The m xture was stirred for
five mndes. at ca@Cleyr hesg.and then for five hours at room

tenperature to conplete 64 the reaction.After filtering the reaction
m xt ur e, gm@gﬁgaction m xture was poured into a solution of water and
met hanol at 3:1 (volume ratio). The resulting precipitate was

col lected by fihdd.ation, cpashed gufdsd ci i yeWht h WG AN tﬂ;i edche
under vacuumto obtain a phot osensi tive 'di azoqui none conpoun

e %tfgr%%ibg%ntm QWG Jo5 Ml 85 (@5 thed OQEE L Geigal By i

rinsing soclution. Next, a heat treatment is performed
on the pattern to form an oxazole ring, an imide ring,
or both of them, thereby obtaining a final pattern with
excellent heat resistance.

The heat treatment temperature 'is preferably
180°C to 380°C, more preferably 200°C to 350°C. The
heat treatment performed here is the above-described
heat treatment process.

{0096]
(2) Cured Film, Protecting Film and Insulating Film

Next, the cured film formed with the positive
photosensitive resin composition of the present
invention will be described. The cured film is a cured
product of the positive photosensitive resin
composition. It is useful for not only semiconductor
devices such as a semiconductor chip, but also Zfor
display devices such as a TFT liquid crystal display
and an organic EL display. It is also useful as the

interlayer insulaticn film of a multilayered circuit,



In the formula, Q represents a hydrogen atomor 65 83%of the s are
1, 2- napht hoqui none- 2- di azi de-4- sulfonic acid groups. [0103]

[ Producti onof Posi ti vePhot osensitiveRegi n Conposition] The

t hus- synt hesi zed pol yam de resin (A-1) of 100 g, the photosensitive
di azoqui none conpound represented by -the formula (Q 1) of 15 g, and a
silicon conpound having a structure represented by the foll ow ng
formula (G-1) of 18 g were dissolved in y-butyrolactone of 150 g.
Then, thehei xcovemasdattepfd i t hlaxTbfleon compaienat &y fpPpPasd, @
having a pour dianmeter of 0.2 pmto obtain a positive photosensitive
resi n cogpasidn on:ed D404] £ Chem eald Far mikgud®] TH3/Foxhulal Gytment

H213===0---r-0 Gal* - SKO CH3)3 0
film.
[0097]

Examples of the applications to semiconductor
devices include the following: a passivation film which
is the aforementioned cured film of the positive
photosensitive resin composition that i1s formed on a
semiconductor <chip to protect metal wiring from
corrosion due to water entering from the outside of the
semiconductor chip or ionic impurities contained in
molding compounds for encapsulation; a protecting film
such as a buffer coating film, which 1is the
aforementiocned cured film of the positive
photosensitive resin composition that is formed on a
passivation film to protect metal wiring from physical
damage due to a filler «contained in the molding
compounds for encapsulation or to reduce the
transformation of metal wiring by shear stress which is
induced by the difference in coefficient of thermal
expansion (CTE} between the molding compound for
encapsulation and substrate; an insulating f£ilm such as
an interlayer insulation £ilm, which 1is the

aforementioned cured film of the positive



[ 0105] [ Eval uation of Photosensitive Characteristics] The
positive photosensitive resin conposition Was applied on a silicon
wafer with a spin coater and then pre-gaked on a hot plate at 120C
for four mnutes 66 to obtain a coating filmhaving a thickness of
about 8.0 pm Using an i-line stepper (4425i manufactured by N KON
Corporation), the coating filmwas exposed to iline radiation of from
100 mi/cn2 to 780 mJ/cnR2 in increnments of 10 mJ/cnR through a mask
manuf act rledt byeTepgdvér ingtsing Compdg it i¢Mesthadharits Néorimedch maska
on whi ch negative- and positive patterns having a width of 0.88 to 50
pm are drawduit fornmext, opuddl e slewvetopdvrt omas et or mad t ket eopn
with a 2.38%tetranet hyl ammoni um hydr oxi de aqueous sol uti on,

control | idyiéheidgvedoRh NPotki B SR thah g . EBE tdidfefenceubetween-
filmthi ckness of "an unexposed portion of the coating filmafter the

pr ebaki n%rﬁ‘f?‘ﬁéae 4 gpgrﬁ'fﬂ%% Oémwgtjfﬁ @fah%atcfﬁ&r.feggh%%mcés

1 pm Then, e coating mwas rinse pure wat er
seconds. As result, it,was found that a ttern was for i.n_a
cortton WTRhEdEE dim sttt ottt N rarp PR dek eietPs Wk or

250 m)/cn2_or nmpre (the sensitivity was 250 mi/cnR). At Egis ti,me
the resolRAPPATHEL NG Aiidiiasas RRYIEETASR <CBRFarat POECExapre 1for
[ Synt hesi s of Photosensitive Agent] Phenol represented by the

fol | owi ngpfodngliiag B2 wefer level chip size package (W-CSP):; and

a barrier rib.
(0098]

Examples of the applications to display devices
include a protecting film which is the cured £film of
the positive photosensitive resin composition that is
formed on a display chip; an insulating £ilm or
planarizing film for TFT chips, color filters, etc.; a
projection for MVA~-type liguid crystal displays, etc.:
and a barrier rib for organic EL chip cathodes, etc.
The positive photosensitive resin composition is used
in such a manner that according to the intended use of
a semiconductor device, a patterned layer of the
positive photosensitive resin composition is formed on
a substrate on which a display chip or color filter 1is
formed. High transparency is required particularly for
an insulating £film or planarizing film of display

devices. The positive photosensitive resin composition



2) of 11.41 g (0.050 nmol) and triethylamne of 8.40 g (0.083 .nol)
were put in a four-neck separable flask equipped wth a thernoneter,
stirrer, raw material inlet and dry niderogen gas feed pipe. Acetone
of 100 g was added to dissolve them After cooling the reaction
solution to 10C or |ess, 1, 2-naphthoqui none-2-di azi de4-sulfonyl
chloride of 22.30 g (0.083 nol) and tetrahydrofuran of 100 g were
gradual | y added drop-w se, keeping the tenperature at, nore than .10C.
The mi xt ik WP LR i r T&d f 6P velni ntkesNat 4B(SHr 1" an®* $oF
five hours at roomtenperature to conplete the reaction. After
filteringtdespaaeriah RyxtemplovAad eactdwit MeXPOPEIRasS pelr R
a solution of water and nethanol at 3:1 (volune ratio). The resulting
precipi t adwriag cdi¢ edisetebyoffi |that positvasdephaifdsenent byew tdisin
wat er and dried under vacuumto obtain a photosensitive di azoqui none

conpound ¢&pbeseRliemth bysdhenkel liaw g pormuliaal@P)more preferable.
[ Producti onof Posi ti vePhot osensitiveResin

Conposi ti onandEval uat i onof Phot osensi ti ve Characteristics]
Next , aposi ti vephot osensitiveresin conposition was obtained in the

sane naanrﬁgﬁlgéanple 1 except that the photosensitive di azoqui none
conpound L5 epresented by the fornula (Q 1) was changed to one

representg&ogé the formula (Q2). The positive photosensitive resin
conposi ti d evaluated in the sane nanner as Exampl e 1.

As a result, the sensitivity was 480 mJ/cnR and the resol ution was, as
low as 9 pm at tHIs tPFESFIORO7ENVEREHi Dl Edhdul 9] described 1in

detail by way of examples. The scope of the present
invention is not limited to the examples, however.
<Example 1>

[Synthesis of Polyamide Resin (A-1}]

A dicarboxylic acid derivative (active ester) of
443.21 g (0.900 mol) and hexafluoro-2,2-bis(3-amino-4-
hydroxyphenyl)propane of 366.26 g (1.000 mol) were put
in a four-neck separable flask -equipped with a
thermometer, stirrer, raw material inlet and dry
nitrogen gas feed pipe, the derivative being obtained
by the reaction of diphenyl ether-4,4'-dicarboxylic
acid of 0.900 mol with l-hydroxy-1,2,3-benzotriazole of
1.800 mol. N-methyl-2-pyrrolidone of 3,200 g was added
to dissolve them. The mixture was reacted at 75°C for

12 hours with an oil bath.

Next, 34.43 g {(0.200 mol} of 4-ethynylphthalic



[ 0108] In the formula, Q represents a hydrogen at om or

1, 2- napht hoqui none- 2- di azi de-4-sul fonic acid group and 83% of the s
are 1, 2- napht hoqui none- 2- di azi de-4- syghkfonic acid groups. [0109]

[ Table 1] Resin (Conmmon) Photosensitive Agent Sensitivity Resolution

anhydride dissolved in 100 g of W-methyl-2-pyrrolidone
was added thereto and the mixture was stirred for
another 12 hours to complete the reaction. After
filtering the reaction mixture, the reaction mixture
was poured into a mixed solution of water and
isopropanol at 3:1 (volume ratio). The resulting
precipitate Wwas collected by filtration, washed
sufficiently with water, and dried under vacuum to
obtain the target polyamide resin (A-1) having a number
average molecular weight of 11,500.
[0100]
[Synthesis of Photosensitive Agent]
Phenol represented by the following formula (B-
1) of 18.78 g (0.025 mol) and triethylamine of 8.40 ¢
(0.083 mol}) were put in a four-neck separable flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 145 g was added to dissolve them. After cooling the
reaction solution to 10°C or less, 1,2-naphthoquinone-
. 2-diazide-4-sulfonyl chloride of 22.30 g (0.083 mol)
and tetrahydrofuran of 100 g were gradually added drop-
wise, keeping the temperature at less than 10°C. The
mixture was stirred for five minutes at 10°C or less

and then for five hours at room temperature to complete



Example 1 (A-1) (Q1) 250 mi/cnR2 5 pm Conparative Exanple 1 (A-1)
(Q2) 480 mi/cnR2 9 pm 69 [0110]
64

the zreaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 (volume ratio}. The
resulting precipitate was collected by £filtration,
washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoguinone compound

represented by the following formula (Q-1}.

[0101]

[Chemical Feormula 27]

HO
HO

Formula B-1

QO

Forrmula Q-1

-
(2

T 0
O

@

[0102]

In the formula, Q represents a hydrogen atom or

l,2-naphthoquinone~2-diazide-4-sulfonic acid group and



<Exanpl e 2>. [Synthesis of Polyam de Resin (A-2)] A
di carboxylic acid derivative (active ester) of 408.74 g (0.830 nol)
and hexaf | uoro- 2, 2- bi s(3-am no-4- hydrexyphenyl ) propane of 366.26 g
(1.000 nol) were put in a four-'neck separable flask equipped with a
t hermoneter, stirrer, raw material inlet and dry nitrogen gas feed
pi pe, the derivative being obtained by the reaction of diphenyl
ether-4,4"'-dicarboxylic acid of 0.830 nol with
1- hydr oxB-3E 2, 8fbenzuot ri @50l eané 1.1660- maphtNonetimdne-ydiekidend -of
3,100 g was added to dissolve them The m xture was reacted at 75C
for 16 hewissonid aeia lghaips. Next, 69.77 g (0.425 nol) of
5- nor bor nene- 2, 3- di carboxylic anhydride dissolved in 280 g of
N-met hyl-rp2-gpyy rol i done was added thereto and the mxture was stirred
for three hours to conplete the reaction. After filtering the
reaction yjgxture, .the reacti on i [e_was I ' 1 xed ;
sol ution [g‘r?/\%’fcgfr:léﬁd i sg(p‘)f? opan%}%(%#lg:el (V(%?lu%r}:godsréal?%%iﬁzge reglﬁstllnng
precipitate was,collected by filtration,washed sufficiently with
wat er , aﬁc?r%ﬁ?%ﬂtﬂlﬁ&jr vacuumto 70 obtain the target polyan de
resin (A-2) having a nunber average nol ecul ar wei ght of 8,700. [0111]
[Synt hesis of PRbEosdisiztyenpgestjzed prolyynidsl refidserded by the
following formula (Bl) of 18.78 g (0.025 nol) and triethylam ne of
7.59 g (0.¥5 mpl) vire puwhédhoaehsurtiezk stbazaphénphgsk eempspaL
with a thernoneter, stirrer, raw material inlet and dry nitrogen gas
feed pi peedetsahydrofuy anhef £b4thud avasQatifled £t A Migsohne themliAfdrer
cooling the reaction solution to 10C or |ess,
1, 2- naphthagbibnrae2-gh@zinde- 4asul sepnle el Or i defe 2 8849 (By 07%he
nol) and tetrahydrofuran of 100 g were-gradual ly added drop-w se,
keepi ng t{@li&ﬂ?%‘it %ernﬂhémr?clg?” %QC- gEheqm YEUee Washivded i pr
es at en for

five mnu Cor lTess and t ive hours at room

tenperature to conpl ete the reaction. After.,filter] t cti

m xture, \fﬁ%‘lf&e{{% ﬁzorﬁ‘?(t u?é wggopouﬂ'ed i r?thoeljla' SO ﬁ?l oﬂﬁg %\%aet e%asnd
nmet hanol at_3:1 (volu rati Q). The reéulti ng pt{jﬁc%\git t e.was

col | ect ed byt FEEr 4itdh, 2 whshe@ s ufF T _RF SRV wi f eP2Ednd %S &1
under vacuumto obtain _a_photosensitive di azoqui none conpound |

r epr esent@baByteRe 9l Pori ndh f b me4 i@ 3§, positive photosensitive

resin composition.
(0104]

[Chemical Formula 28]

CHs

Forrula C-1 HQC_CI} C— O— CgHs—Si(OCHg)3
]
[0105]
[Evaluation of Photosensitive Characteristics]
The positiwve photosensitive resin composition
was applied on a silicon wafer with a spin coater and

then pre-baked on a hot plate at 120°C for four minutes



[0112]

71 [ Chem cal Fornula 30] HOOH HOOH [0113]

65

to obtain a coating film having a thickness of about
8.0 um. Using an i-line stepper (4425i manufactured by
NIKON Corporation), the coating film was exposed to i-
line radiation of from 100 md/cm® to 780 mJ/cm? in
increments of 10 mJ/cm® through a mask manufactured by
Toppan Printing Co., Ltd. (Test Chart No. 1, a mask on
which negative- and positive patterns having a width of
0.88 to 50 pym are drawn).

Next, puddle development was performed thereon
with a 2.38% tetramethylammonium hydroxide agqueous
solution, controlling the developing time so that .the
difference between the film thickness of an unexposed
portion of the coating film after the prebaking and the
film thickness of the same after the development is 1
um. Then, the coating film was rinsed with pure water
for 10 seconds. As a result, it was found that a
pattern was formed in a portion which was exposed to
the radiation at an exposure amount of 250 mJ/cm® or
more (the sensitivity was 250 mJ/cm?). At this time,
the resolution was as high as 5 pm.

[0106]
<Comparative Example 1>

[Synthesis of Photosensitive Agent]

Phenol represented by the following formula (B-



In the formula, Q represents a hydrogen atom or

1, 2- napht hoqui none- 2- di azi de-4-sul fonic acid group and 75% of the s
are 1, 2- napht hoqui none- 2-di azi de-4- suylfonic acid groups. [0114]

[ Producti onof Posi ti vePhot osensi ti veResi n Conposition] The

t hus- synt hesi zed pol yam de resin (A-2) of 100 g, the photosensitive
di azoqui none conpound having a structure represented by the formula
(Q3) of 20 g, 72 and a silicon conmpound having a structure
represented by tie. 4orgul @0 (€54) maf1)8 gnvererdbssoluadnien of 8.40 g
y-butyrol actone of 150 g. Then, the m xture was filtered with a
Teflon (tradegsrkioih! tgdrbaving a pow dhareticiof L2 MBie ahialip
a positive photosensitive resin conposition. [0115] [Evaluation of
Phot osensidy ve, Char aGhar | St Gslermomer e RASIELYE PhatEseRsidd e,
resin conposi Pon was applied on a silicdn wafer wth a spin coater
and then pre-pbaked on a ho | ate at 120C for, four pmnutes t in
ot N1 S ARG A% AFERABSS 915 a6060 §irom ARTHGEnOL (}i 9
st epper (44251 manufactured by NI KON Corpaoration), the coating film
was exposEs t 89PEIh& © rA4RaCILTR dtheRom 465k /SRl 139 780 emFRER- 9P
increnents of 10 mJ/cnR2 through a mask manufactured by Toppan
Printing CGolytlivd. {oTeb®’ Chart INms 1, 1a2masiphdrhowi thonegdtidiea zidie -
positive patterns having a width of 0.88 to 50 pmare drawn).

Next, pudtheullevelydpreahlwas. qeer f oEmed22 wWsoe tder ¢on M2 h mo2)38%nd
t et r amet hyl anmoni um hydr oxi de aqueous sol ution, controlling the
devel opi nget + BB yee dMBtak hes gli s enpe wastaneq ddies 1§ mdddsknassopt

an unexposed portion of the coating filmafter the
wise, keeping the temperature at more than 10°C. The
mixture was stirred for five minutes at 10°C or less
and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 {volume «xratio). The
resulting precipitate was collected by filtration,
" washed sufficiently with water and dried under vacuum

to obtain a photosensitive diazoquinone compound

represented by the following formula (0-2).

[Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

Next, a positive photosensitive resin

composition was obtained in the same manner as Example

1 except that the photosensitive diazoguinone compound



73 prebaking and the filmthickness of the sane after the devel opnent
is 1 pm Then, the coating filmwas rinsed wth pure water for 10
seconds. As a result, it was found th when the developing tine is
45 seconds x twice, the difference betWween the filmthicknesses of an
unexposed portion of the coating filmafter the prebaking and the
filmthickness of the sanme after the developnent is 1 pm noreover, a
pattern was fornmed in a portion which was exposed to the radiation at
an exposufepagpenteaf BI0 gHeCnBoemuler e (O seasi téNahyewastdllone
ml/cnR). No scum was found around the openings. At this tine, the

resol uti %Ey,\@gs@%tlycgh g?l jt‘}ﬂ% [@gl_@ufg:on*g%l;@tl ve Expgpl e Fg;si@gg;g]

[ Synt hesi s ‘'of Phot osensi e Agent ] enol represented by the
foll ow n e f 0 ) 0,
759 g (F0T6ERER l&*?rve@pa%%lﬁ?ag S oL RPhL A P IN AE IR Dl
W th a therrmrreter stirr L terial inlet and dry nitrogen gas
feed pi pes2Ret PARNIRTOFES ah*BFP ?L?Orﬁg was added to dissolve them After
cooling the reaction solution tqo 10C or |ess, 1,2-napht hOQUI}”I 74
2-di azi de- 4- sul fshyR dRDitle dheosensd oy wals) 450 cm
tetrahydrofuran of 100 g were gradually added drop-w se, keeping the
t enper at urleearesorlerthem ¥6€. aEhelow xaar @ was adt itriresl tbmef.i ve

m nutes at 10C or less and then for five hours at roomtenperature to
conpl ete theof@action. After filtering the reaction m xture, the
reaction mxture was poured into a solution of water and nmet hanol at
3:1 (vol upghkatice)l. Hhemhesubtaing precipitate was collected by
filtration, washed sufficiently with water and dri ed under vacuumto
obtain a photosensitive di azoqui none co P_End represented by the
following formula (Q5). : ‘ 3

Forrmula B-2 OH
CHa
CHg
Formula Q-2 QO QQ
CHs
(01081}

In the formula, Q represents a hydrogen atom or
1, 2-naphthoquinone-2-diazide-4-sulfonic acid group and
83% of the 0s are 1,2-naphthoguinone-2-diazide-4-

sulfonic acid groups.

[0109]
[Table 1]
Resin Photosensitive e .
. (Common) Agent Sensitivity Resolution
Example 1 (A-1) (Q-1) 250 mJ/em” 5 um
Comparative
Exarsp!e 1 (A-1) (Q-2) 480 md/cm? 9 um




75 HOOH HOOH 0000 [0119] In the formula, Q represents a
hydr.ogen atom or 1, 2- napht hoqui none- 2-di azi de-4-sul fonic acid group
and 75% of the Qs are 1, 2-naphthoqui ngge-2-di azi de-4- sulfonic acid
groups. [0120] [Productionof PositivePhotosensitiveResin

Conposi ti onandEval uat i onof Phot osensi ti ve Characteristics]

[0110]
<Example 2>
[Synthesis of Polyamide Resin (A-2)]

A dicarboxylic acid derivative (active ester) of
408.74 g {0.830 mol) and hexafluoro-2,2-bis(3-aminoc-4-
hydroxyphenyl)propane of 366.26 g {(1.000 mol) were put
in a four-neck separable flask eqguipped with a
thermometer, stirrer, raw material inlet and dry
nitrogen gas feed pipe, the derivative being obtained
by the reaction of diphenyl ether-4,4’'-dicarboxylic
acid of 0.830 mol with 1l-hydroxy-1,2,3-benzotriazole of
1.660 mol. N-methyl-2-pyrrolidone of 3,100 g was added
to dissolve them. The mixture was reacted at 75°C for
16 hoﬁrs with an oil bath.

Next, 69.77 g (0.425 mol) of 5-norbornene-2,3-
dicarboxylic anhydride dissolved in 280 g of N-methyl-
2-pyrrolidone was added thereto and the mixture was
stirred for three hours to complete the reaction.
After filtering the reaction mixture, the reaction
mixture was poured into a mixed solution of water and
isopropanol at 3:1 (volume ratio). The resulting
precipitate was collected by filtration, washed

sufficiently with water, and dried under vacuum to



Next , aposi ti vephot osensitiveresin conposition was obtained in the
sanme manner as Exanple 2 except that the photosensitive di azoqui none
conpound 76 represented by the formulg (Q 3) was changed to one
represented by the fornula (0-5). The positive photosensitive resin
conposition was evaluated in the same manner as Exanple 2. As
aresult, it was found that when the developing tine is 60 seconds x
tw ce, the difference between the filmthicknesses of an unexposed

portion odbthgncadid ngatgkm allisfardh@e prebak nr-and hheihidd M number
t hi ckness of the sane after the devel opnent is 1 pnm noreover, the

sensi tiVvijyewag 26 TWLGIR-SEumMwas §pugdapound the openings. At this

time, the resolution was as low™as 25 pm [0121] <Conparative Exanple

3> [0111]
[Synthesis of Photosensitive Agent]

Phenol represented by the following formula (B-

1) of 18.78 g (0.025 mol) and triethylamine of 7.59 ¢
(0.075 mol) were put in a four-neck separable flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 140 g was added to dissolve them. After cooling the
reaction solution to 10°C or less, 1,2-naphthoquinone-
2-diazide-4-sulfonyl chloride of 20.15 g (0.075 mol)
and tetrahydrofuran of 100 g were gradually added drop-
wise, keeping the temperature at more than 10°C. The
mixture was stirred for five minutes at 10°C or less
and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 {volume ratio). The
resulting precipitate was <collected by filtration,
washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoguinone compound
represented by the following formula (Q-3).

[0112]



[ Synt hesi s of Photosensitive Agent] Phenol represented by the
following fornmula (B4) of 19.77 g (0.030 nol) and triethyl am ne of
6.83 g (0.068 nol) were put in a four-peck separable flask equipped
with a thernoneter, stirrer, raw materital inlet and dry nitrogen gas
feed pipe. Tetrahydrofuran of 200 g was added to dissolve them After
cooling the reaction solution to 10C or |ess, 1, 2-naphthoqui nOne7
2-di azi de-4-sul fonyl chloride of 18.14 g (0.068 nol) and

~ tetrahydri@hemencal Fo@mypivwera0gradual |y added drop- 77 wi se, keeping
the tenperature at nore than 10C. The m xture was stirred for five

m nutes at 10C or | egs and,then for five hours at rqom t@Aperature to
conplete the reaction.\Af¥er filtering the reaction Rgxfure, the
reacti on m xture was Y, net hanol at

e ad into a solution of water
3:1 (volune ratio). Thg rg [
iT i s R
[

filtration, washed suf

obtain a pletragiamsiti ve di 4

gented by the
following formula (Q 7) 52]

, [ 0123]

1, 2- napht hoqui none- 2-

are 1, 2- napht hoqui none . [0124]
HO OH
QO oQ
Forrnula Q-3 { 4f“7 i
sl its
QO oQ

[0113]

In the formula, Q represents a hydrogen atom or
1,2-naphthoquinone-2-diazide-4-sulfonic acid group and
75% of the Qs are 1,2-naphthoquinone-2-diazide-4-
sulfonic acid groups.

[0114]
[Production of Positive Photosensitive Resin
Composition]

The +thus-synthesized polyamide resin (A-2) of

100 g, the photosensitive diazoguinone compound having

a structure represented by the formula (0-3) of 20 g,



[ Producti onof Posi ti vePhot osensi ti veResin

Conposi ti onandEval uat i onof Phot osensiti ve Characteristics]

Next , aposi ti vephotosensitiveresin 795g0nposition was obtained in the
same nmanner as Exanpl e 2 except that the photosensitive di azoqui none
conpound represented by the formula (Q 3) was changed to one
represented by the fornula (Q 7). The positive photosensitive resin
conposition was evaluated in the sane manner as Exanple 2. As a

resul t, iandwas fouhdcohatcamepunfle having a structure represented

devel opi ngti nei s64secondsxtw ce,the difference between the film

t hi cknessgs ofthan Wexpesed ga-tlijon of 8 g were dissclved in
t hecoati ngfil maftert heprebaki ngandt hefil m

t hi cknessafd hegapeatieyidiederel opgenti slpMrhen, the mixture was
nor eover, t hesensitivitywas300ml/ cn2. Scumnas
filtered with a Teflon (trademark) filter having a pour
diameter of 0.2 um to obtain a positive photosensitive
resin composition.
(0115]
[Evaluation of Photosensitive Characteristics]

The positive photosensitive resin:  composition
was applied on a silicon.wafer with a spin coater and
then pre-baked on a hot plate at 120°C for four minutes
to obtain a coating film having a thickness of about
8.0 pm. Using an i-line stepper (4425i manufactured by
NIKON Corporation), the coating film was exposed to i-
line . radiation of from 100 mJ/cm® to 780 mJ/cm® in

increments of 10 mJ/cm?

through a mask manufactured by
Toppan Printing Co., Ltd. (Test Chart No. 1, a mask on
which negative and positive patterns having a width of
0.88 to 50 um are drawn).

Next, puddle development was performed twice
thereon with a 2.38% tetramethylammonium hydroxide
aqueous solution, controlling the developing time so

that the difference between the film thickness of an

unexposed portion of the coating film after the



f oundar oundt heopeni ngs. Att hi stine,the resolution was as low as 20 p. m

[0125] [Table 2] Resin (Common) Photosensitive Agent Sensitivity
Resol ution Scum Exanpl e 2 73

prebaking and the film thickness of the same after the
development is 1 um. Then, the coating film was rinsed
with pure water for 10 seconds. As a result, it was
found that when the developing time is 45 seconds x
twice, the difference between the film thicknesses of
an unexposed portion of the coating film after the
prebaking and the film thickness of the same after the
development is 1 um; moreover, a pattern was formed in
a portion which was exposed to the radiation at an

exposure amount of 210 mJ/cm® or more (the sensitivity

was 210 mJ/cm?). No scum was found around the
openings. At this time, the resolution was as high as
4 um.
[0116]

<Comparative Example 2>
[0117]
[Synthesis of Photosensitive Agent]

Phenol represented by the following formula (B-
3) of 15.82 g (0.025 mol) and triethylamine of 7.539 ¢
{(0.075 mol) were put in a four-neck separable flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 120 g was added to dissolve them. After cooling the

reaction solution to 10°C or less, 1,2-naphthoquinone-



(A-2) (Q@3) 210 mi/cn2 4 pm No Conparative Exanmple 2 (A-2) (Q5) 260
ml/cn2 25 pm Yes

74

2-diazide-4-sulfonyl chloride of 20.15 g (0.075 mol)
and tetrahydrofuran cof 100 g were gradually added drop-
wise, keeping the temperature at more than 10°C. The
mixture was stirred for five minutes at 10°C or less
and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanel at 3:1 (volume ratio}. The
resulting precipitate was collected by filtration,
washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoquinone  compound
represented by the following formula (Q-5).

[0118]

{Chemical Formula 31}



Conparative Exanmple 3 (A-2) (Q7) 300 mi/cnR 20 pm Yes [0126]
<Exanpl e 3> [ Synthesis of Polyam de Resin (A-3)] A dicarboxylic acid
derivative (active ester) of 75

HO
Farmula B-3

HO QH

e¥se
O

QO

Formula &-5 . .

Q

pe

[0119]

In the formula, Q represents a hydrogen atom or
1,2-naphthoquinone~2-diazide-4~sulfonic acid group and
75% of the Qs are 1,2-naphthoguinone-2-diazide-4-

sulfonic acid groups.

[0120]

[(Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

Next, a positive photosensitive resin
composition was obtained in the same manner as Example

2 except that the photosensitive diazogquinone compound



80 364.39 g (0.800 nol), 4,4 -nethyl enebi s(2-am no-3, 6-

di net hyl phenol ) of 186.14 g (0.650 nmol) and 3, 3' -

di am no- 4, 4' - di hydr oxydi phenyl net hane;pf 80.59 g (0.350 nol) were put
in a four-neck separable flask equipped with a thernoneter, stirrer,
raw material inlet and dry nitrogen gas feed pipe, the derivative

bei ng obtained by the reaction of isophthalic acid of 0.320 nol,

di phenyl ether-4,4"'-dicarboxylic acid of 0.480 nol and

1- hydr oxyabr@sErheadotyy aztle dortB00 mél=3IN- Wetshy EDaRgRA r 619 dBRE
of 2,520 g was added to dissolve them The m xture was reacted at 75C
for 16 h?g?e\gg&t@a oiy bathe formuMext,(B607 g. LBS0PABH;IF
4- et hynyl phthal 1 ¢ anhydri de di ssolved in 340 g of ods 1 thed
N- et hyl - 2- pyrrol L done Wwa. ed-dhepeteiand vhe rdudlmeteds BT i

for 3 hoH 3%008%%%%?2?3 tﬁ%gggagiﬁﬁ After filtering the reaction

m xture, the reaction rﬁ%yrrg yas,poured into a mxed solution of

wat er an@&%SoRHPRRSI 3 A K vol ire ratio). The resulting
precipitate was collected by filtratiaon,_wa uf £heirentdyemi t Rhe
water, and drie8Sund®r to &%t ai"ﬁa?he tg&gcgt Eglgt;}arri de resin

(A-3) having a nunber average nol ecul ar wei ght of 7,500 e
[ Synt hesideod 1 Phongsentinei vies A§Bntgeconds *prghbf Sy e%%e%eﬁ?ﬁ%ye t he

following formula (Bl) of 18.78 g (0.025 nol) and triet ylaninel_pfof
10.12 g (¥k209efDihenef £l put hise kndoie s neék 28e pAYRHPRSF FabR *ddinhpet
with a thernoneter, stirrer, raw material inlet and dry nitrogen gfs
feed pipe.det£ahydnef urranof d60ey waseaddedbpiidissaine tHm K HBr
cooling the reaction solution to 10C or |ess,

1, 2- napht hg@gg(ﬁgge;- dicazide- 458 f aftlexcht el dieoél@pmenty {®. fooHms
nol ) and %e rahydrofuran of 120 g were gradually added drop-w se,

- keeping the_tenperatyre a £ 1hapy106a sThes 0l xhay emhas sScpmedwasr
five m nu?l8§e§g7peﬁjc '(!)érh? etssser%gnd then'for five hours at room

tenperature to conplete the reaction; ter fijferidigid hevieacti onhe
m xt ure, f-ﬁémrdeacg?EiHnrﬁ xtgpg vvaé %Igﬁ?é into a solution of water and

met hanol at 3:1 (volune ratio). The ?ssulti ng precipitate was
col | ect edrop it ¥ani BAS Rashed stff Fdi éft1y with water and dried
under vacuumto obtain a photosensitive di azoqui none conpound

representeddithe followwng formula (Q4). [0128] [Chem cal Fornul a
33] 82

<Comparative Example 3>
[Synthesis of Photosensitive Agent]

Phenol represented by the following formula (B-
4) of 19.77 g (0.030 mol) and triethylamine of 6.83 g
(0.068 mol) were‘ put in a four-neck separable flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 200 g was added to dissolve them. After cooling the
reaction solution to 10°C or less, 1, 2-naphthoquinone~
2-diazide-4-sulfonyl chloride of 18.14 g (0.068 mol)

and tetrahydrofuran of 100 g were gradually added drop-



[0129] Intheformul a, Qepresentsal, 2-

napht hoqui none- 2- di azi de-4-sul fonic acid group and 100% of the & are
1, 2- napht hoqui none- 2- di azi de- 4-sul fonjc acid groups. [0130]

[ Producti onof Posi ti vePhot osensi ti veResi n Conposition] The

t hus- synt hesi zed pol yam de resin (A-3) of 100 g, the photosensitive
di azoqui none conpound having a structure represented by the formula
(Q4) of 18 g, and a silicon conpound having a structure represented
83 by thgifkerMikaebCnl) ofie8 temereatissolateduprey-Huyr 30&act-oneTBf
200 g. Then, the mixture was filtered with a Teflon (trademark)
filter haying.a pous diemeted ofof. Xipret niomttas atpokdiCver less

phot osensitive resin conposition. [0131]

and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 (volume ratio). The
.resulting precipitate was collected by filtration,
washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoquinone compound
represented by the following formula (Q-7}.

(0122]

[Chemical Formula 32}



[ Eval uati on of Photosensitive Characteristics] The positive
phot osensitive resin conposition was evaluated in the sane manner as
Exanpl e 2 except that the devel opi ng Ene was controlled so that the
di fference between the filmthickness of an unexposed portion of the
coating filmafter the prebaking and the filmthickness of the sane
after the developnent is 2 pm As aresult, it was found that when
the developing tine is 26 seconds x twce, the difference between the
filmthicknesses of the unexposed,/pontion of the coating filmafter

t he prebaking and the filmthick @u the sane after the

devel opment is 2 pm noreover, the-sg ity Was 200 md/cn. No
scum was found around the openings. A-tfiis tinme, the resolution was
as high as 3 pm [0132] <Conparative
Phot osensitive Agent] 84 Phe represented by the follow ng
formul a (B%%nﬂ@b%§482 mol ) and triethylamne of 10.12 g (0.100 no!)
were put in our-neck separable flLask equipped with a thernoneter,
stirrer, raw material inlet
Tetrahydrofuran of 160

1, 2- napht hoqui none- 2- di
no!) and tetrahydrofura
keepi ng the tenperature : ire was stirred for
five mnutes at 10C or less and then for five hours at room
tenperature to conplete the reaction. After filtering the reaction

m xture, the reaction m xture was jpayred into a solution of water and
nmet hanol at 3:1 (volune ratio). T, gsul ting precipitate was,
collected by filtration, washed sk iently with water and dried

i fiChzoqui none conpound
represented by the following forrmula Q%). [0133] [Chenical Fornula
34] 85 HOOH

[0123]

In the formula, Q represents a hydrogen atom or
1,2-naphthoquinone-2-diazide-4-sulfonic acid group and
75% of the Qs are 1,2-naphthoquinone-Z-diazide-4-

sulfonic acid groups.

[0124]

[Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

Next, a positive photosensitive resin



000Q [01341 Intheformul a, Q@ epresentsal, 2-

napht hoqui none- 2- di azi de-4-sul fonic acid group and 100% of the & are

1,2-naphthoquinone-2-diazide-4-su|fon%% acid groups. [0135]

[ Producti onof Posi ti vePhot osensi ti veResi'n

Conposi ti onandEval uat i onof Phot osensiti ve Characteristics]

Next , aposi ti vephot osensitiveresin conposition was obtained in the

sanme manner as Exanple 3 except that the photosensitive diazoqui none

compound composition was obtained in the same manner as Example
2 except that the photosensitive diazoguinone compound
represented by the formula (0-3) was changed to one
represented by the formula (Q-7) . The positive
photosensitive resin composition was evaluated in the
same manner as Example 2.

As a result, it was found that when the
developing time is 64 seconds x twice, the difference
between the film thicknesses of an unexposed portion of
the coating film after the prebaking and the film
thickness of the same after the development is 1 pm;
moreover, the sensitivity was 300 mJ/cm?. Scum was

found around the openings. At this time, the

resolution was as low as 20 um.

{0125)
[Table 2]

Resin Photosensitive | Sensitivity | Resolution Scum

(Common) Agent

Example 2 210

-2 @3 mJ/em? 4 um No
Comparative 260
Exan!:;p!e 2 (A-2) (Q-5} mdfom? 25 um Yes
Comparative 300
Exangple 3 (A-2) (Q-7) mJicm?2 20 ym Yes
(0126}

<Example 3>
[Synthesis of Polyamide Resin (A-3)]

A dicarboxylic acid derivative (active ester) of



86 represented by the fornula (Q4) was changed to one represented by
the formula (Q6). The positive photosensitive resin conposition was
evaluated in the sanme manner as Exanple 3. As a result, it was found
t hat when t he devel opi ng ti mei s36secorn sxtw ce, t he di f ference between
the filmthicknesses of an unexposed portion of

t hecoati ngfil maftertheprebaki ngandt hefil m

t hi cknessoft hesaneaftert hedevel opnenti s2pm

mor eover ,3¢wsBpsi i Vi(OyWaRR4Gm)l cnP. Scymaaethylenebis (2—-amino-3, 6-

f oundar oundt heopeni ngs. Att hi stinme,the resolution was as |ow as 20 pm

[0136] gimethylphenol) of 186.14 g (0.650 mol) and 3,3'-
diamino-4,4'-dihydroxydiphenylmethane of 80.5% g (0.350C
mol) were put in a four-neck separable flask equipped
with a thermometer, stirrer, raw material inlet and dry
nitrogen gas feed pipe, the derivative being obtained
by the reaction of isophthalic acid of 0.320 mol,
diphenyl ether-4,4’~dicarboxylic acid of 0.480 mol and
l-hydroxy-1,2,3-benzotriazole of 1.600 mol. N-methyl-
2-pyrrolidone of 2,520 g was added to dissolve them.
The mixture was reacted at 75°C for 16 hours with an
cll bath.

Next, 86.07 g. (0.500 mol) of 4-ethynylphthalic

anhydride dissolved in 340 g of N-methyl-2-pyrrolidone
was added thereto and the mixture was stirred for 3
hours to complete the reaction. After filtering the
reaction mixture, the reaction mixture was poured into
a mixed solution of water and isopropanol at 3:1
(volume ratioc). The resulting precipitate was
collected by filtration, washed sufficiently with
water, and dried under wvacuum to obtain the target
polyamide resin (A-3) having a number average molecular
weight of 7,500.

(0127]



<Conpar ative Exanple 5> [ Synthesis of Photosensitive Agent]

Phenol represented by the following formula (B4) of 19.77 g (0.030
nol) and triethylamne of 9.11 g (0.0 nol) were put in a four-neck
separabl e flask equi pped with a thernoreter, stirrer, raw nateri al
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran of 230 g was
added to dissolve them After cooling the reaction solution to 10C or
| ess, 1, 2-napht hoqui none2-di azi de-4-sul fonyl chloride of 24.18 g

(0. 090 nof3yandetsaty adiy dPabiiaend i 120e gaywene 1gr adual | y added drop-
87 wise, keeping the tenperature at nore than 10C. The m xture was

stirred for fiveeHdnyiesrird6need ass and t hen169ridd VeohaUnS afs-
roomtenperature to conplete the reaction. After filtering the

reaction i xtuyreqthe I a%i@?S”inétll’lr?ar;f@ijﬁTért% ]}zﬂﬁfn@ s@l utd _og% g&

wat er and nethané?'a ;1 (volunme rfatio). e resulting préecipit

N fi tion, hed sufficiently with wat d_dried
nder vactim P8 oBPAn HegRot Botne? i Vo ACAIGA Gone SATGORRA TLosF

represented by the following formula (Q8). [0137] [Chenical Fornula
35] 88 equipped with a~ thermometer, stirrer, raw material

inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 160 g was added to dissolve them. After cooling the
reaction solution to 10°C or less, 1,2-naphthoquinone-
2-diazide-4-sulfonyl chloride of 26.87 g (0.100 mol)
and tetrahydrofuran of 120 g were gradually added drop-
wise, keeping the temperature at more than 10°C. The
mixture was stirred for five minutes at 10°C or less
and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 (volume ratio). The
resulting precipitate was collected by filtration,
washed suffiéiently with water and dried under wvacuum
to obtain a photosensitive diazoguinone compound
represented by the following formula (Q-4).

[0128]

[Chemical Formula 33)



[0138] Intheformul a, Qepresentsal, 2-

hapht hoqui none- 2- di azi de-4-sul fonic acid group and 100% of the & are
1, 2- napht hoqui none- 2-di azi de- 4-sul fonig, acid groups. [0139]

[ Producti onof Posi ti vePhot osensi ti veResin

Conposi ti onandEval uat i onof Phot osensi ti ve Characteristics]

Next , aposi ti vephot osensitiveresin 89 conposition was obtained in the
sanme manner as Exanple 3 except that the photosensitive diazoqui none
conpound represented b@ the/formula (Q 4) was changedyto §
represented by the formja{(Q 8). The positive photosepsifti ve resin

conposition was eval uat t he sane manner as Exanpd As
a result, it was found when thT devel oping tine seconds x
twi ce, the d{fference PN
Formula B-1 | L\V/U l
T
HO OH
Q0 oQ
Formula Q-4 . O .
QO 0Q
{0129]
In the formula, 0 represents a 1,2

naphthoquinone~2-diazide-4-sulfonic acid group and 100%
of the Qs are 1,2-naphthoquinone-2-diazide-4-sulfonic
acid groups.
[0130]
[Production of Positive Photosensitive Resin
Composition]

The thus-synthesized polyamide resin (A-3) of
100 g, the photosensitive diazoquinone compound having
a structure represented by the formula (Q-4) of 18 g,

and a silicon compound having a structure represented



between the filmthicknesses of an unexposed portion of

t hecoati ngfil maftertheprebaki ngandt hefil m

t hi cknessof t hesaneaft ert hedevel opnent k§2pm

nor eover, t hesensitivitywas270ml/ cn2. Scumnas

f oundar oundt heopeni ngs. Att hi stine,the resolution was as | ow as 25 pm
[0140] [Table 3] Resin (Common) Photosensitive Agent

by the formula (C-1) of 8 g were dissolved in
v—butyrolactone of 200 g. Then, the mixture was
filtered with a Teflon (trademark) filter having a pour
diameter of 0.2 pm to obtain a positive photosensitive
resin composition.

[0131]

[Evaluation of Photosensitive Characteristics])

The positive photosensitive resin composition
was evaluated in the same manner as Example 2 except
that the developing time was controlled so that the
difference between the film thickness of an unexposed
portion of the coating film after the prebaking and the
film thickness of the same after the development is 2
pm. As a result, it was found that when the developing
time is 26 seconds x twice, the difference between the
film thicknesses of the unexposed portien of the
coating film after the prebaking and the film thickness
of the same after the development is 2 pm; moreover,
the sensitivity was 200 mJ/cm®. No scum was found
around the openings. At this time, the resoclution was
as high as 3 pm.

[0132]
<Comparative Example 4>

[Synthesis of Photosensitive Agent]



Sensitivity Resolution Scum Exanple 3 (A-3) (Q4) 200 mi/cn2 3 pm No
Conparative Exanple 4 (A-3) (0-6)

84

Phenol represented by the following formula (B-
3) of 15.82 mol) and triethylamine of 10.12 g (0.100
mol) were put in a four-neck separable flask equipped
with a thermometer, stirrer, raw material inlet and dry
nitrogen gas feed pipe. Tetrahydrofuran of 160 g was
added to dissclve them. After cooling the reaétion
solution to 10°C or less, 1,2-naphthoquinone-2-diazide-
4-sulfonyl chloride of 26.87 g (0.100 mol) and
tetrahydrofuran of 100 g were gradually added drop-
wise, keeping the temperature at more than 10°C. The
mixture was stirred for five minutes at 10°C or less
and then for five hours at room temperature to complete
the reaction. After filtering the reaction mixture,
the reaction mixture was poured into a solution of
water and methanol at 3:1 (volume <ratio). The
resulting precipitate was . collected by filtration,
washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoguinone compound
represented by the following formula (Q-6).
(0133]

[Chemical Formula 34)



240 mJ/ cn2 20 pm Yes Conparative Exanple 5 (A-3) (0-8) 270 mJ/cnR2 25
pm Yes [0141]

HO

Farrnula B-3

peye

H

QO oQ

Formula Q-6 . .

Q

e

(0134]
In the formula, Q represents a 1,2-
naphthogquinone-2-diazide-4-sulfonic acid group and 100%

of the Qs are 1,2-naphthoquinone-2-diazide-4-sulfonic

acid groups.

[0135]
[Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive

Characteristics]
Next, a positive photosensitive resin
composition was obtained in the same manner as Example

3 except that the photosensitive diazoquinone compound



<Exanpl e 4> [ SyntheSi S of Pol yam de Resin (A-4)] A dicarboxylic acid
derivative (active ester) of 90 371.79 g (0.800 nol),

4, 4" - met hyl enebi s(2-am no- 3, 6- di neth %phenol) of 128.87 g (0.450
nol ) and hexaf |l uor 02, 2- bi s( 3-am no- 4- hydr oxyphenyl ) pr opane of 201.50
g (0.550 nol) were put in a four-neck separable flask equipped with a
t hermoneter, stirrer, raw material inlet and dry nitrogen gas feed

pi pe, the derivative being obtained by the reaction of isophthalic
acid of GedPesvhiedi phenythet hesrduda- diganboxybsc dlcadlges Ot S56Gmml
and 1-hydroxy-1, 2, 3-benzotriazole of 1.600 nol.

N-net hyl -Zepyesehicdene 8¢ 2,800 grvamuadded(oedli ssol vend hemosihe ve
m xture was reacted at 75C for 16 hours with an oil bath.

Next, 82. 1l ) af.:5:n r - 2.3z, .di C i-C; anhydni de
i ssol ved TRo350mS or N T 2O PR dohe ags. adaSHEreS: oth ant
the m xture was_stirred fér 3 Eours to conplete the reaction. After
filteﬂlufﬁ%% FRRES o i %ﬁpg,etﬁé reaction m xture was poured into
a m xed solution of water and isopropanol at_3:1 (volune ratio). The

resul ting precipitat® wdSTbtFect dd byWaF! t FRYH, wdkdifdd sURBNCi drftdy

with water, and dried under vacuumto obtain the target polyam de
resin (A-d9velopagda himberl savébageesmi@sul<artwetght Wie 9dddde nagi)
o between the film thicknesses of an unexposed portion of
the <c¢oating film after the prebaking and the film
thickness of the same after the development is 2 um;
moreover, the sensitivity was 240 mJ/cm’. Scum was
found around the openings. At this time, the
rescolution was as low as 20 um.
[0136]
<Comparative Example 5>
[Synthesis of Photosensitive Agent]
Phenol represented by the following formula (B-
4}y of 19.77 g (0.030 mol) and triethylamine of 9.11 g
(0.0%0 mol) were put in a four-neck separable flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas feed pipe. Tetrahydrofuran
of 230 g was added to dissolve them. After cooling the
reaction solution to 10°C or less, 1,2-naphthoguinone-

2-diazide-4-sulfonyl chloride of 24.18 g (0.0%50 mol)

and tetrahydrofuran of 120 g were gradually added drop-



[ Producti onof Posi ti vePhot osensi ti veResi n Conposi tion] The
t hus- synt hesi zed pol yam de resin (A-4) of 100 g, the photosensitive
di azoqui none conpound having a structu%p represented by the fornula
(Q4) of 19 g, and a silicon conpound having a structure represented
by the formula (C-1) of 8 g were dissolved in y-butyrol actone of 200
g. Then, the mxture was filtered with a Teflon (trademark) filter
havi ng a pour dianmeter of 0.2 pmto obtain a positive photosensitive
resin compbseti dreep0hd3]|t i€y aleratd wmt of e Pldt asensi tiven 10°C. The
Characteristics] The positive photosensitive resin conposition
was eval uai gduire thessanei rapaert@s Bl aiduexeephtt i ther less
devel oping tinme was controlled so that the difference between the
filmthic S n S t Len..gf i il
br ebaki ng and T RE: 11 AT Sknan o~ Fha et ey RS gduel ohrBhe r
0.5 pm r . 1t was, found 4. when the devel opi t] 15.95
seconds Qélf“\% clgfgg!t:ﬁgoéll'ffer%%tceeybéél\%%%r%ﬁ% ffT n t%neiaccfi)%églgesrhlo t'f%%’
unexposed_portion of, the coating filmafter the, prebakin nd,t he
T mon ckhBssE BRCEHE Lol i Es (1S udveRbRftent RFE 0h5 Bt PBover,
92 the sensitivity was 210 mJ/cn. No scum was found around the
openi ngs.WAFefhi 2RE me @50l @l ond whs d¥Hiyre asr3tp) { 0144The
<Conpar ati ve Exanpl e 6> [ Producti onof PositivePhotosensitiveResin
resulting precipitate was collected by filtration,

washed sufficiently with water and dried under vacuum
to obtain a photosensitive diazoquinone compound
represented by the following formula (Q-8).

[0137]

[Chemical Formula 35]



Conposi ti onandEval uat i onof Phot osensiti ve Characteristics] A
positive photosensitive resin conposition was obtained in the sanme
manner as Exanple 4 except that the p%@tosensitive di azoqui none
conmpound represented by the formula (Q4) was changed to one
represented by the formula (Q6). The positive photosensitive resin
conposition was evaluated in the same manner as Exanple 4. As a
result, it was found that when the developing tinme is 140 seconds X
twice, the difference between the §itmthi cknesses of an unexposed
portion of the coating filmafter rebaki ng and the film

Ay is 0.5 pm noreover, the
4 around the openings. At

& 18 pm [0145] 93

i vePhot osensi ti veResin

e Characteristics] A
was obtained in the sane
e di azoqui none
anged to one

hot osensitive resin

this time, the resolution was as | ow @
<Conpar ati ve Exanple 7> [ Productionof R
Conposi ti onand v;#,ationofPhotosensiti

positive pﬁ%WSE@ shl A
manner as Exanple 4 except_ th
conpound represented by t

conposi tion was eval uat ed A Fxenple 4. As a
result, it was found that t he devel opi ng ti 148 seconds Xx
twice, the difference betw the filmthicknessks df an unexposed
portion of the coating filmafter the prebaking and the film

t hi ckness of the sane after the developnent is 0.5 pm noreover, the
sensitivity was 270 mJ/ cnR2. Scum ound around the openings. At
this time, the resolution was as |£

Formula Q-8

[0138]

In the formula, Q represents a 1,2~
naphthoguinone-2~diazide-4-sulfonic acid group and 100%
of the Qs are l,2—naphthoquinone—é—diazide-4~sulfonic

acid groups.

[0139]

[Production of Positive Photosensitive Resin
Composition and Evaluation of FPhotosensitive
Characteristics]

Next, a positive photosensitive resin



[0146] 94 [Table 4] Resin (Conmon) Photo- sensitive Agent
Sensitivity (mJ/cnR) Resol ution

89

composition was obtained in the same manner as Example
3 except that the photosensitive diazoquinone compound
represented by the formula (Q-4) was changed to one
represented by the formula (Q-8). The positive
photosensitive resin composition was evaluated in the
same manner as Example 3.

As  a result, it was found that when the
developing time 1is 38 seconds x twice, the difference
between the film thicknesses of an unexposed portion of
the coating film after the prebaking and the film
thickness of the same after the development is 2 um;
moreover, <the sensitivity was 270 mJ/cm®. Scum was
found around the openings. At this time, the
resolution was as low as 25 um.

[0140]

[Table 3]

Resin Photosensitive | Sensitivity | Resolution Scum

(Common) Agent

Example 3 200

(A-3) (Q-4) m.J/cm? 3 pm No
Comparative 240
Exarr?pie 4 (A-3) (Q-6) midlem? 20 um Yes
Comparative 270
Exan?ple 5 (A-3) (Q-8) mdfom? 25 ym Yes
"[0141]

<Example 4>
[Synthesis of Polyamide Resin (A-4)]

A dicarboxylic acid derivative (active ester) of



(pm) Developing tine Film Thickness Difference (pn) Scum Exanple 4
(A-4) (0-4) 210 3

90

371.79 g (0.8B00 mol), 4,4’-methylenebis(2-amino-3,6-
dimethylphenol) of 128.87 g (0.450 mol) and hexafluoro-
2,2-bis (3~-amino-4~-hydroxzyphenyl)propane of 201.50 g
(0.550 mol) were put in a four-neck separable f£flask
equipped with a thermometer, stirrer, raw material
inlet and dry nitrogen gas £feed pipe, the derivative
being obtained by the reaction of isophthalic acid of
0.240 mol, diphenyl ether-4,4’-dicarboxylic acid of
0.560 mol and 1l-hydroxy-1,2,3-benzotriazole of 1.600
mol. N-methyl-2-pyrrolidone of 2,800 g was added to
dissolve them. The mixture was reacted at 75°C for 16
hours with an oil bath.

Next, 82.08 g (0.500 mol) of 5-norbornene-2,3-
dicarboxylic anhydride dissolved in 330 g of N-methyl-
2—pyrrolid§ne was added thereto and the mixture was
stirred for 3 hours to complete the reaction. After
filtering the reaction mixture, the reaction mixture
was poured into a mixed solution of water and
isopropancl at 3:1 (volume ratio). The resulting
precipitate was collected by filtration, washed
sufficiently with water, and dried under vacuum to
obtain the target polyamide resin (A-4) having a number
average molecular weight of 9,000.

[0142]



95 sec.x2 0.5 No Conparative Exanple 6 (A-4) (0-6) 250 18 140 sec.x2
0.5 Yes Conparative Exanple 7 (A-4)

91

[Production of Positive Photosensitive Resin
Composition]

The thus-synthesized polyamide resin (A-4) of
100 g, the photosensitive diazoguinone compound having
a structure represented by the formula (Q-4) of 15 g,

~and a silicon compound having a structure represented
by the formula (C-1) of 8 g were dissolved in
yv—butyrolactone of 200 g. Then, the mixture was
filtered with a Teflon (trademark) filter having a pour
diameter of 0.2 um to obtain a positive photosensitive
resin composition.
[0143]
[Evaluation of Photosensitive Characteristics]

The positive photosensitive resin composition
was evaluated in the same manner as Example 2 except
that the developing time was controlled so that the
difference between the film thickness of an unexposed
portion of the coating film after the prebaking and the
film thickness of the same after the development is 0.5
pm. As a result, it was found that when the developing
time is 95 seconds x* twice, the difference between the
film thicknesses of the unexposed portion of the
coating film after the prebaking and the film thickness

of the same after the development is 0.5 um; moreover,



(0-8) 270 15 148 sec.x2 0.5 Yes [0147] <Exanple 5> [Synthesis of

Pol yam de Resin (A-5)] 3, 3" -di am nodi phenyl sul fone of 24.83 g
(0.100 nol) and N-nethyl-2-pyrrolidone of 2,000 g were put and

di ssolved in a four-neck separable fl &% equipped with a thernoneter,
stirrer, raw material inlet and dry nitrogen gas feed pipe. Then,
while water-cooling the flask, 4,4'-oxydiphthalic anhydride of 26.06
g (0.084 nol) was gradually added thereto. After reacting the mxture

at roomt er f:qQr. %ggu 2
hexaf | uor o ,2-%%§%§F§%?ﬁ;-4- ydr§§§£h3ﬁ9?¥%fopaéioofs%%@.§5a% (%ﬁ%%%

mol ), 3,3 -dianmng-4,4' -di.hydroxydj phenyl net hane .of 69. 08 .0..300
nol ) and ﬁ\f%?ﬁ]quz- 2 p?PF&I]T%%Sn'e ogjt 558‘15’ vﬁjrlgead&g"cf a’ﬁﬁsf’ﬁgtﬁﬁoﬂ ufe®
was reacted at roomtenperature for one hour. Then, a dicarboxylic

aci d deridat Ve (&K ive*Bster) of 364.53 g (0.756 nol) and
N—nethyl-?dfzagolidone of 320 g were added to the 95

<Comparative Example 6>

[Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

A positive photosensitive resin composition was
obtained in the same manner as Exémple 4 except that
the photosensitive diazoquinone compound represented by
the formula (Q-4) was changed to one represented by the
formula (Q-6). The positive photosensitive resin
composition was evaluated in the same manner as Example
4.

As a result, it was found that when the developing time
is5 140 seconds x twice, the difference between the film
thicknesses of an unexposed portion of the coating film
after the prebaking and the film thickness of the same

after the development is 0.5 pm; moreover, the

sensitivity was 250 mJ/cm®. Scum was found around the
openings. At this time, the resolution was as low as
18 um.

[0145]



m xture, the derivative being obtained by the reaction of isophthalic
acid of 0.084 nol, diphenyl ether-4,4"- dicarboxylic acid of 0.672
nmol and 1-hydroxy-1, 2, 3- benzotriazol%Bof 1.512 nol. The m xture was
reacted at 60C for 14 hours with an oi’'lF bath. Next, 68.86 g (0.400
nol ) of 4-ethynyl phthalic anhydride dissolved in 270 g of

N- net hyl - 2- pyrrol i done was added thereto and the m xture was stirred
for 3 hours to conplete the reaction. After filtering the reaction

m xture, dd@npeagtior MxdmMpeeWas poured into a nmxed solution of
wat er and isopropanol at 3:1 (volunme ratio). The resulting

Preci pil e yasceolect e by fipbearion waghart sulibetentl v Widdyin
wat er, an dried under vacuum to obtain the target polyam de resin
(A-5) having a nunber average nolecul ar. .weight of 7,800..[0148].. .

[ Product ido?{g??%%‘l’%tlf)\?ePhotad:‘s nsi t'V/%EFJ%é1 itﬁoélorrposcf{i on?&Otgsenéﬁ;celve
t hus- synt hesi zed paql yam de resin (A-5) of 100 g, the photosensitive
di azoqui oML ERBEHTF 1% ng a structure represented by the fornul a
(Q3) of 8 g, the photosensitive di azoqui none conpound having a
structure repredenPedliy teherhotmaangFaycofrapiy, camPessELipRorias
conpound having a structure represented by 96 theformula(C 1) of8g
wer e di ssabvedned yibutopreol aettenenahng80 @s TErempldednmetceptwdshat
filtered with a Teflon (trademark) filter having a pour dianeter of
0.2 pmto19dt phbtd Asd 1t VeepRAl-0saNsi hbMe ERFIPLWIPESh 8RNt 4%}
[ Eval uati on of Photosensitive Characteristics] The positive

phot 0sensi i & Veckasilh CATPOF! LlaQn awa%nfaal val ethd Nrd ke S8R EBHEI LIRS
Exanple 2. As a result, it was found that when the ‘developing tine is

36 seconds, x Lyi.ce, -h@fdiffe‘r%’écer%’%%‘ﬁ@et hgrrfd't‘{]ﬂéﬁé%gg%se%%jt%e

t he unexposed portio “the coati m af t e pre ing an
filmthickness of .,the sane after th devel opnent i-s 1 reover
c

the sensi € PUPEY e TS0 T PEAB UG b WRE Foti SHB0RA Ffe ERamble

openings.4At this time, the resolution was as high as 5 pm [0150]

As a result, it was found that when the developing time
is 148 seconds x twice, the difference between the film
thicknesses of an unexposed portion of the coating film
after the prebaking and the f£ilm thickness of the same

after the development is 0.5 um; moreovexr, the

sensitivity was 270 mJ/cm?. Scum was found around the
openings. At this time, the resolution was as low as
15 um,

[0146]



<Conpar ati ve Exanpl e 8> [ Producti onof PositivePhotosensitiveResin

Conmposi ti onandEval uat i onof Phot osensi ti ve Characteristics]

A

positive photosensitive resin conposition was obtained in the sane

manner as Exanple 5 except that
conpound represented by the formula (Q 3) was changed to one
represented by the fornula (Q5) and the photosensitive di azoqui none
conpound represented by the fornmula (Q4) was changed to one
representeehibyet he formula (4-6). The positive photosensitive resin

97 tHé phot osensi tive di azoqui none

conposi tion was evaluated in the same nanner as Exanple 2. As
a resul = twas ™ O, TRt syl T SHR ARy TRERI AT, | DUeidpng e S ERR 10T Stum
twi ce, the differg ﬁ”hﬁ}A@ggn&Qe( Jchmt hi ckpesses AN URGXRRSEC
portion |of the copting fil|lnmpgddker the prebaking and the fj lpference
t hi cknegs of the sane after the devel opnent is 1{pm noreovefumt he
sensi ti Vigkympyes 3P0 @ly) CnP. peum \as 2igungd around] tdsaeopeni Ng9.5A thine
time, thedmpsat On(A%S is«'a_%YV s ?:igo Pm [01]851] 140 sec.x2 0.5 Yes

Example 6

Comparative

Example 7 (A-4) (Q-8) 270 15 148 sec.x2 0.5 Yes

(0147]

<Example 5>

[Synthesis of Polyamide Resin (A-5)]

3,3"-diaminodiphenylsulfone of 24.83 g (0.100

mol)

and N-methyl-2-pyrrolidone of 2,000 g were put and

dissolved in a four-neck separable flask equipped with

a

nitrogen gas feed pipe.

flask,

mol)

thermometer,

4,4" —oxydiphthalic anhydride of 26.06 g

stirr

er,

Then,

raw material

inlet

and dry

while water-cocoling the

was gradually added thereto.

{0.084

After reacting the

mixture at room temperature for two hours,

2,2-bis(3-amino~-4~-hydroxyphenyl)propane
(0.600 mol),

of 69.08 g

(0.300 mol)

of

219.82

hexafluoro-

g

3,3'"-diamino-4, 4’ -dihydroxydiphenylmethane

and ¥N-methyl-2-pyrrolidone of

500 g were added and the mixture was reacted at room

temperature for one hour.

derivative

N-methyl-2-pyrrolidone

(active ester)

Th

en,

of 364.53 ¢

of 320 g were

{0.756 mol)

added to

a dicarboxylic acid
and

the




<Conpar ati ve Exanple 9> [ Producti onof PositivePhotosensitiveResin
Conposi ti onandEval uat i onof Phot osensiti ve Characteristics] A
positive photosensitive resin conposition was obtained in the sane
manner as Exanple 5 except that the pHtosensitive di azoqui none
conpound represented by the formula (Q 3) was changed to one
represented by the 98 formula (Q 7) and the photosensitive

di azoqui none conpound represented by the fornmula (Q 4) was changed to

one represeRtRdeby dhe B%&‘Naac (é% 8i>e1 g;g POSLELYA giyteﬁsn%ietalza’teion

resin conpositi on was eval uate ne manner

As nd _t ha e, devel o ti 53 s ds
<t cer The PRI SEC batLbr “fh@ %ﬂawﬂ& Rl sl rerabli
PRl Clnos bt £ AEBR R ety @ bt 181 heL  and I hydroxy-1,2,3-

mor eover, t hesensi tivitywas430ml/ cnR. Scunwas
'‘benzotriazolé of 1.512 mol. The mixture was reacted at

60°C for 14 hours with an oil bath. Next, 68.86 ¢
{(0.400 mol} of 4-ethynylphthalic anhydride dissclved in
270 g of N-methyl-Z2-pyrrolidone was added thereto and
the mixture was stirred for 3 hours to complete the
reaction. After filtering the reaction mixture, the
reaction mixture was poured into a mixed solution of
water and isopropanol at 3:1 (volume ratio). The
resulting precipitate was collected by filtration,
washed sufficiently with water, and dried under vacuum
to obtain the target polyamide resin (A-5) having a
number average molecular weight of 7,800.
[0148]
[(Production of Positive Photosensitive Resin
Composition]

The thus-synthesized polyamide resin (A-5}) of
100 g, the photosensitive diazoquinone compound having
a structure represented by the formula (Q-3) of é o
the photosensitive diazoquinone compound having a
structure represented by the formula (Q-4) of 10 g, and

a silicon compound having a structure represented by



f oundar oundt heopeni ngs. Att hi stine,the resolution was as | ow as 25 pm
[0152] [Table 5] Resin (Commobn) Photo- sensitive Agent Sensitivity

(mJ/ cnR) Resol ution o6

the formula (C-1} of 8 g wWere dissolved in
y—butyrolactone of 180 g. Then, the mixture was
filtered with a Teflon (trademark) filter having a pour
diameter of 0.2 pm to obtain a positive photosensitive
resin composifion.
[0148)
[Evaluation of Photosensitive Characteristics])

The positive photosensitive resin composition
was evaluated in the same manner as Example 2. As a
result, it was found that when the developing time is
36 seconds x twice, the difference between the film
thicknesses of the unexposed portion of the coating
film after the prebaking and the film thickness of the
same after the development is 1 uym; moreover, the
sensitivity was 330 mJ/cm®. No scum was found around
the openings. At this time, the resolution was as high
as 5 um.
[3150]
<Comparative Example 8>
[Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

A positive photosensitive resin composition was

obtained in the same manner as Example 5 except that



(pm Developing tine Film Thickness Difference (pn) Scum Exanple 5
(A-5) (Q@3)+ (0-4) 330

97

the photosensitive diazogquinone compound represented by
the formula (Q-3) was changed to one represented by the
formula (Q-5) and the photosensitive diazoguinone
compound represented by the formula (Q-4) was changed
to one represented by the formula (Q-6)}. The positive
photosensitive resin composition was evaluated in the
same manner as Example 2.

As a result, it was found that when the
developing time is 48 seconds x twice, the difference
between the film thicknesses of an unexposed portion of
the coating film after the prebaking .and the film
thickness of the same after the development is 1 um;
moreover, the sensitivity was 380 mJ/cm?. Scum was
found around the openings. At this time, the
resolution was as low as 30 um.

[0151}

<Comparative Example 9>

{Production of Positive Photosensitive Resin
Composition and Evaluation of Photosensitive
Characteristics]

A positive photosensitive resin composition was
obtained in the same manner as Example 5 except that
the photosensitive diazoguinone compound represented by

the formula (Q-3) was changed to one represented by the



5 36 sec.x2 1 No Conparative Exanple 8 (A-5) (Q5)+ (Q6) 380 30 48
sec.x2 1 Yes

98

formula (Q-7) and the photosensitive diazoquinone
compound represented by the formula (Q-4) was changed
to one represented by the formula (Q-8). The positive
photosensitive resin composition was evaluated in the
same manner as Example 2.

As a resultg, it was found that when the
developing time is 53 seconds x twice, the difference
between the film thicknesses of an unexposed portion of
the coating £film after the prebaking and the £film
thickness of the same after the development is 1 pm;
moreover, the sensitivity was 430 mJ/cm?. Scum was
found around the openings. At this time, the

resolution was as low as 25 um.

[0152]
[Table 5]
Resin Photo- | Sensitivity | Resolution | Developing Fitm Scum
{Common) | sensitive (mJ/cmz) (pym) time Thickness
Agent Difference
{um)
Example 5 (A-5) (?cfi; 330 5 36 sec.x2 1 No
Comparative (Q-8)+
Example 8 (A-5) (Q-6) 380 30 48 sec.x2 1 Yes
Comparative (Q-7)+
Example 9 (A-5) (Q-8) 430 25 53 sec.x2 1 Yes
[0153]

Table 5 shows that the positive photosensitive
resin composition comprising the specific

photosensitive agent (B) produces no scum, provides



Conparative Exanmple 9 (A-5) (Q7)+ (0-8) 430 25 53 sec.x2 1 Yes

[ 0153] Table 5 shows that the positive photosensitive resin
conposition conprising the specific pnﬂ;osensitive agent (B) produces
no scum provides

high sensitivity and high resolution, and shows high
productivity in the production of a relief pattern.
Also, it is indicated that when formed into a
protecting film and insulating £ilm, the positive
photosensitive resin composition produces no scum,
provides high sensitivity and high resolution, and
shows high productivity in the production of a relief
pattern. It is alsco indicated that a semiconductor
device and display device comprising such a cured film

also show excellent performances.



99 high sensitivity and high resolution, and shows hi gh productivity
in the production of a relief pattern. Also, it is indicated that
when formed into a protecting filmand insulating film the positive
phot osensitive resin conposition Qg@duces no scum provides high
sensitivity and high resolution, and shows. high productivity in the
production of a relief pattern. It is also indicated that a

sem conduct or device and di spl ay device conprising such a cured film
al so show excel l ent performances. 100 Clains 1. A positive

phot osensitive resin conpositio%lpgngrising: a pol yam de
resin (A) including a repeating Uit represented by the following
formula (1), and a photosensitive agent (B) conprising an

ester of a phenolic conmpound represented by the following forrmula (2)

w th at .l east ,one . - naphth i nhonedi azi de-4-sul foni.caci dandl, 2-
naphtho&ﬂinonéhia??%%%%ggul gﬁﬁgggg%ﬁgl %heﬁ?ggp FEPWﬁPElﬁfon
(R')h(R%E%prising:

a polyamide resin (&) including a repeating unit
represented by the following formula (1), and

a photosensitive agent (B) comprising an ester
of a phenolic compound represented by the following
formula (2) with at least one of 1,2-
naphthogquinonediazide~4-sulfonic acid and 1,2-
naphthoguinonediazide-5-sulfonic acid:

[Chemical Formula 1]

(Ridn RGO

N
N—/X—N “Y.—(ﬁ% Formula (1)
0

wherein each of X and Y is an organic group; R; is a

O

{
\ |

Q.

hydroxyl group, -0-Rsz, an alkyl group, an acyloxy group
or a cycloalkyl group; Rz 1is a hydroxyl group, a
carboxyl group , -0-Rz or -COO~R3; h is an integer from
0 to 8; i is an integer from 0 to 8; R; is an organic
group having 1 to 15 carbon atoms; when there are
plurality of Ris, Rzs or R3s, they may be the same or
different from each other; when there is no hydroxyl

group as Ry, at least one R; has to be a carboxyl



HH (N X NC YC Formul a(1) 00 wherein each of X and Y is an organic -
group; Rl is a hydroxyl group, -0-R3, an al kyl group, an acyl oxy
group or a cycloal kyl group; R2 is a hydroxyl group, a carboxyl group
, ~0-R3 or -COO-R3; his an integgy fromO to 8 i is an integer from
0 to 8 R3is an organic group having 1 to 15 carbon atons; when
there are plurality of Ri's, R2.s or R3s, they may be the sanme or
different fromeach other; when there is no hydroxyl group as Rl, at

| east one R2 has to be a carboxyl 101 group; and when there is no
car boxy up at t.one R1 _h b hydr oxyl group; and
(Chenicgfgﬁgfnﬁﬁg gﬁe“ § %@%iﬁgzgfs%fﬁ%%F gmi?€§(nﬁf %%cﬁgbf R4 to
R7 is a)pydtogen %} %sortoa%ealak}ﬁlydghgpg; £agh, o ke to Rnis a
hydrogen atom a hydroxyl group, "a ha og%n atom an al kyl group, an
al koxy Q&RHﬂic%ﬂ Abkenyl gyoup or a cycloal kyl group; each of j to m
is an integer fromO to 4;" and when there are plurality of Res, Res,
Ri es or $ﬂ§, y may be the sanme or dif eqﬁﬁfron1each ot her.

/N
_Q(Rm)[

Z Formula (2)
(RQk\\ }gﬁﬂm
&

wherein Z is an organic group: each of Ry to Ry is a
hydrogen atom or an alkyl group; each of Rg te R;; is a
hydrogen atom, a hydroxyl group, a halogen atom, an
alkyl group, an alkoxy group, an alkenyl group or a
cyclealkyl group: each of J to m is an integer from 0
to 4; and when there are plurality of Rgs, Rgs, Ri¢s or

Ri18, they may be the same or different from each

other.

2. The ©positive photosensitive resin composition
according to claim 1, wherein in the polyamide resin
(), X of the formula (1) contains a repeating unit
having a structure selected from the group consisting
of the following formulae (3-1) to {3-6}:

{Chemical Formula 3)



2. The positive photosensitive resin conposition according to claim1,
wherein in the polyamde resin (A), X of the formula (1) contains a
repeating unit having a structure selected fromthe group consisting

of the followng formulae (3-1) tg(3-6): [Chemi cal Fornula 3] 102
Formula (3) HO "a60. Formnula (3-4) Formul a (3-3)

Formula (3)
* * * *

CFa 0
oL O
CFa 0
Formuia (3-1) Formula (3-2)

* * . N

OO O
HO OH
Formula {3-3) Forrmula (3-4)
* ' * * %
HO—@D@OH | HOOE@OH
(R'l?)s (R’lQ)S

Formula (3-6)
Formula (3-5)

wherein * means being connected. to an NH group; D in
the formula (3-5) is ~CHy—-, =-CH{CHi)-, -C(CHz)az-, -0-, -
8-, ~-80z~, ~CO-, =-WNHCO-, -C{(CFi)z- or a single bond; E
in the formula (3-6) is =CHp-, -CH{CH3)- or -C{CH3)s—:
Ri2 1s an alkyl group, an alkoxy group, an acyloxy
group or a cyclealkyl group; s is an integer from 1 to
3; and when there are plurality of Rj;s, they may be

the same or different from each other.

3. The positive photosensitive resin composition

according to claim 1 or 2, wherein 2 in the phenolic



wherein * means being connected. to an NH group; D in the fornula
(3-5) is -CH2-, -CH(CH3)-, -C(CH3)2-, -0-, S, -502-, -CO, -NHCO,
-C(CF3)2- or a single bond; Ein the formula (3-6) is -CH2-,
-CY(CH3) - or -C(CHB)2-; Rn is an glkyl group, an al koxy group, an
acyl oxy group or a cycloal kyl group; s is an integer from1l to 3; and
when there are plurality of Rns, they may be the sanme or different
fromeach other. 103 conpound represented by the fornula (2)
contains a structure selected fromthe group consisting of the

;Ol | ow Egmliag{lggl A% rA'ez_s1 1r*1’r:aer<]:f:i gf'r_ 2*2}:19. [ gqo?:rrrr\lucigl %:é))r %lo%t%'ngorpl a (4)
structure selected from the group consisting of the

following formulae (4-1) and (4-2):

[Chemical Formula 4}

Formuia (4)

\//——\X \/—\ N

4 Formula {4-1) < > Formula {4-2)

4, The positive photosensitive resin composition
according to any of claims 1 to 3, wherein the phenolic
compound represented by the formula (2) contains at
least one or more kinds selected from the group
consisting of the following formulae (5-1) to (5-5):

[Chemical Formula 5]



Formula (4-1) Fornula (4-2) 4.The positive photosensitive resin
conposition according to any of clains 1 to 3, wherein the phenolic
conpound represented by the fornmula (2) contains at | east one or nore
ki nds selected fromthe group congjsting of the follow ng formnul ae
(5-1) to (5-5): [Chem cal Fornula 5] 105 5. Acured film
conprising a cured product of the positive photosensitive resin
conposition defined by any of clains 1 to 4. 6. A protecting film
conprising the cured filmdefined by claimb5.

Formula (3)

Formula (5-1)

Formula (5-2)

Formula (5-3)

Formulz (5-4)

Formula (5-5)




7. An insulating filmconprising the cured filmdefined by claimb5.
8. A sem conductor device having the cured filmdefined by claimb5.
9. A display device having the cured filmdefined by claimb5.

105

5. A cured film comprising a cured product of the
positive photosensitive resin composition defined by

any of claims 1 to 4.

6. A protecting film comprising the cured f£film

defined by claim 5.

7. An insulating £ilm comprising the cured film

defined by claim 5.

8. A semiconductor device having the cured film

defined by claim 5.

9. A display device having the cured film defined

by claim 5.



