
DESCRIPTION BIS(AMINOPHENOL) DERIVATIVE, PROCESS FOR PRODUCING THE
SAME,       POLYAMEDE RESIN, POSITIVE PHOTOSENSITIVE RESIN
COMPOSITIONS, 5PROTECTIVE FILM, INTERLAYER DIELECTRIC FILM,
SEMICONDUCTOR DEVICE, AND DISPLAY ELEMENT TECHNICAL FIELD The present
invention relates to a bis(aminophenol) derivative, a process for 10
producing the same, a polyamide resin, a positive-type photosensitive
resin composition, a protective film, an interlayer dielectric film,
a semiconductor device, and a display element. BACKGROUND ART
15Aromatic diamines having two amino groups in one molecule have been
used as a surface protection film or an interlayer dielectric film of
semiconductor elements and as a raw material for polyamide resins
having excellent heat resistance and outstanding electric and
mechanical properties, and particularly as a raw material for a
polyimide resin. 20In recent years, due to an increase in demand for
high-performance semiconductor elements, a resin having higher
reliability is desired. A polybenzoxazole resin in which
bis(aminophenol) is used as one of the raw materials has begun to be
used in the latest semiconductor elements as a material having
moisture-proof reliability due to non-possession of a carbonyl group
derived from a 25 high polar imide ring.      A part of a patterning
process can be simplified by providing these resins with
photosensitivity. A photosensitive resin composition having an effect
of reducing the 1 



process time and increasing the yield is being developed by using
these resins. More recently, a positive-type photosensitive resin
composition which can be developed using an alkaline aqueous solution
has been developed from the viewpoint of safety. For example, Patent
Document 1 discloses a positive-type photosensitive resin composition
5 which comprises a polybenzoxazole precursor having a structure
derived from a bis(aminophenol) compound and dicarboxylic acid as a
base resin and a diazoquinone compound as a sensitizer. The
composition has high heat resistance, outstanding electrical
properties, and fine patterning ability and has a possibility of
being used not only as a wafer coating material, but also as a resin
composition for interlayer 10insulation. The development mechanism of
the positive-type photosensitive resin composition is as follows. The
diazoquinone compound in the unexposed area is insoluble in an
alkaline aqueous solution. The base resin is provided with resistance
to the alkaline aqueous solution as a result of an interaction with
the diazoquinone 15 compound. On the other hand, if exposed to light,
the diazoquinone compound chemically changes and becomes soluble in
an alkaline aqueous solution, and promotes dissolution of the base
resin. A coated relief pattern consisting only of the resin
composition in the unexposed area can be prepared by removing the
exposed area by dissolution using the solubility difference of the
exposed area and unexposed area 20 patterning. The polybenzoxazole
precursor resin in the positive-type photosensitive resin composition
from which the coated relief pattern has been formed is cyclized by
dehydration when cured at a temperature of about 300C, whereby the
precursor resin ultimately turns into a polybenzoxazole resin having
high heat resistance. Remarkable miniaturization and high integration
of semiconductor elements in recent years have 25 reduced heat
resistance, particularly of storage elements. In order to increase
the yield of semiconductor elements, a polybenzoxazole precursor
resin which can be cured at a lower temperature is demanded. The
cyclization rate of the resin after Wring is an  important factor
when curing the resin at a low temperature. A low cyclization rate
not only lowers the moisture-proof reliability and chemical
resistance due to an increase in the moisture absorption rate owing
to the effect of alkali-soluble groups remaining in the resin, but
also increases the dielectric constant. 5In an effort to increase the
cyclization rate, Patent Document 2, for example, discloses a
polybenzoxazole precursor resin in which bis(aminophenol) containing
an ether bond is used. The bis(aminophenol) containing an ether bond
causes the molecular chains to move easily. Pattern formation using
the polybenzoxazole precursor resin, however, is difficult because
the polybenzoxazole precursor resin 10 exhibits only very low
transparency to ultraviolet radiation with a wavelength of 365 nm
(i-line) which is very frequently used as an actinic rays in an
exposure process. 



When a positive-type photosensitive resin composition is used in
practice, the sensitivity of the photosensitive resin composition is
particularly important. Low sensitivity requires a long exposure
time, which results in a low throughput. In order 15to increase the
sensitivity of the photosensitive resin composition, a method of
protecting the phenolic hydroxyl group in the polybenzoxazole
precursor resin using an appropriate organic group may be
conceivable. This method controls the intramolecular hydrogen bonding
and increase transparency to i-line. However, the resulting resin
composition is not sufficiently dissolved in an alkaline aqueous
solution 20 since the phenolic hydroxyl group which is an alkali
soluble group is protected. Not only is the sensitivity lowered, but
also the resin can be cyclized only with difficulty because of the
increased distance between the phenolic hydroxyl group and the
carbonyl carbon of the amide group. Therefore, development of a
positive-type photosensitive resin composition 25using a
polybenzoxazole precursor resin exhibiting high sensitivity and a
high cyclization rate even if cured at a low temperature, that is, a
resin composition which satisfies both processability and reliability
when cured at a low temperature is strongly  desired. That is to say,
it has been difficult for a general positive-type photosensitive
resin composition to satisfy both high sensitivity and high
cyclization rate when cured at a low temperature by using a
polybenzoxazole precursor resin. [Patent Document 1] Japanese Patent
Publication No. 1-46862 5 [Patent Document 2] Japanese Patent No.
3078175       As the resin used for a positive-type photosensitive
resin composition, in addition to the polybenzoxazole precursor resin
having a benzoxazole precursor structure, a polybenzoxazole resin
having a benzoxazole structure, a polyimide precursor resin having an
imide precursor structure, a polyimide precursor resin having 10 an
amide acid ester structure, and a polyimide resin having an imide
structure can be given. The polyimide precursor resins easily
dissolve unexposed parts. Not only is it difficult for the polyimide
precursor resins to produce a coated relief pattern, but it is also
difficult to increase transparency to i-line in spite of the
properties as a protecting film and an interlayer dielectric film for
semiconductor elements and display elements. 15 The polyimide
precursor resins thus have a drawback of low sensitivity. Another
problem with the polyimide precursor resins is high water absorption
of a cured film, which leads to impairing reliability. Furthermore,
the polyimide resin has a problem of reducing sensitivity when the
imide ring absorbs actinic rays. In addition, there is the same
problem of high water absorption of a cured film and poor reliability
as in the 20 poyimide precursor resin.       The present invention
has been achieved in view of this situation and has an object of
providing a positive-type photosensitive resin composition containing
a polyamide resin having a benzoxazole precursor structure,
particularly a polyarnide resin containing the benzoxazole precursor
structure as a major component, exhibiting 



25 high sensitivity and a high cyclization rate even when cured at a
low temperature, and also a polyamide resin used as a raw material of
the positive-type photosensitive resin composition. Another object of
the present invention is to provide a positive-type  photosensitive
resin composition containing a polyamide resin having a benzoxazole
structure, particularly a polyamide resin containing the benzoxazole
structure as a major component, exhibiting high sensitivity and a
high cyclization rate even when cured at a low temperature, and also
a polyamide resin used as a raw material of the positive-type
5photosensitive resin composition. Still another object of the
present invention is to provide a positive-type photosensitive resin
composition containing a polyamide resin having an imide structure,
an imide precursor structure, or an amide acid ester structure,
exhibiting high sensitivity and a low moisture absorption rate even
when cured at a low temperature, and also a polyamidc resin used as a
raw material of the positive-type 10 photosensitive resin
composition. A further object of the present invention is to provide
a bis(aminophenol) derivative used as a raw material for the
polyamide resin: A still further object of the present invention is
to provide a protective film and an interlayer dielectric film
produced from the positive-type photosensitive resin composition and
a semiconductor element and a display element in which the protective
15film and the interlayer dielectric film are used. DISCLOSURE OF THE
INVENTION The above objects can be attained by the following
inventions. I.A bis(aminophenol) derivative used as a raw material
for a polyamide resin for a 20 positive-type photosensitive resin
composition, the bis(aminophenol) derivative having substituents at
positions adjacent to two amino groups. 2.The bis(aminophenol)
derivative according to claim 1, the bis(aminophenol) derivative
being shown by the following formula (1),  (1) wherein RI is an
organic group selected from the group consisting of an alkylene
group, 5a substituted alkylene group, -0-, -S-, -802-, -CO-, -NHCO-,
or a single bond, R2 



individually represents an alkyl group, an alkoxy group, an acyloxy
group, or a cycloalkyl group, and R3 individually represents a
hydrogen atom, an alkyl group, an alkoxy group, an acyloxy group, or
a cycloalkyl group.  3. The bis(aminophenol) derivative according to
claim 2, wherein R2 in the 10formula (1) is an alkyl group and R.3 in
the formula (1) is an alkyl group.  4. The bis(aminophenol)
derivative according to claim 2 or 3, wherein RI in the formula (1)
is an alkylene group or a substituted allcylene group.   5. A process
for producing a bis(aminophenol) derivative used as a raw material
for a polyamide resin for a positive-type photosensitive resin
composition comprising a 15 step of reducing a nitro group of a
compound shown by the following formula (2),  (2) 20 wherein 144 is
an organic group selected from the group consisting of an alkylene
group, a substituted alkylene group, -0-, -S-, -SO2-, -CO-, and
-NHCO-, or a single bond, R5  individually represents an alkyl group,
an alkoxy group, an acyloxy group, or a cycloalkyl group, and 126
individually represents a hydrogen atom, an alkyl group, an alkoxy
group, an acyloxy group, or a cycloalkyl group.   6. The process for
producing a bis(autinophenol) derivative according to claim 5, 5
wherein the reduction of the nitro group is carried out in a hydrogen
atmosphere in the presence of a transition metal catalyst.  7. A
polyamide resin comprising bis(aminophenol) and a structure derived
from a carboxylic acid, the bis(aminophenol) being a bis(aminophenol)
derivative having substituents at positions adjacent to two amino
groups. 10 8.A polyamide resin obtained by a reaction of a d amine
component and a carboxylic acid component, all or a part of the
diamine component being a bis(aminophenol) derivative having
substituents at positions adjacent to two amino groups. 9.The
polyamide resin according to claim 7 or 8, wherein the
bis(aminophenol) 15derivative is a compound shown by the following
formula (1),    



(1) 20 wherein R1 is an organic group selected from the group
consisting of an alkylene group, a substituted alkylene group, -0-,
-S-, -SO2-, -CO-, and -NHCO-, or a single bond, R2 individually
represents an alkyl group, an alkoxy group, an acyloxy group or a
cycloalkyl group, and 123 individually represents a hydrogen atom, an
alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl
group.   10. The polyamide resin according to claim 9, wherein 122 in
the bis(aminophenol) derivative shown by the formula (1) is an alkyl
group or an islkoxy group and R3 is an alkyl group or an alkoxy
group.     11. The polyamide resin according to any one of claims 7
to 10, wherein the 5 polyamide resin contains a polybenzoxazole
precursor structure.  12. A positive-type photosensitive resin
composition comprising (A) the polyamide resin according to any one
of claims 7 to 11 and (B) a photosensitive diazoquinone compound.
13. The positive-type photosensitive resin composition according to
claim 12, 10 wherein the content of the photosensitive diazoquinone
compound (B) is 1 to 50 parts by weight per 100 parts by weight of
the polyamide resin (A) according to any one of claims 7 to 11.  14.
The positive-type photosensitive resin composition according to claim
12 or 13, further comprising (C) a phenol compound. 1515,The
positive-type photosensitive resin composition according to claim 14,
wherein the content of the phenol compound (C) is Ito 30 parts by
weight per 100 parts by weight of the polyamide resin (A) according
to any one of claims 7 to 11. 16.A protective film consisting of a
cured product of the positive-type photosensitive resin composition
according to any one of claims 12 to 15. 2017.An interlayer
dielectric film consisting of a cured product of the positive-type
photosensitive resin composition according to any one of claims 12 to
15.  18. The protective film according to claim 16 for protecting the
surface of a semiconductor element or a display element.  19. A
semiconductor device having the protective film according to claim
16. 2520.A display element having the protective film according to
claim 16. 21.A semiconductor device having the interlayer dielectric
film according to claim 



17.  22.A display element having the interlayer dielectric film
according to claim 17.       According to the present invention, a
positive-type photosensitive resin composition containing a polyamide
resin having a benzoxazole precursor structure, particularly a
polyamide resin containing a benzoxazole precursor structure as a
major 5component, exhibiting high sensitivity and a high cyclization
rate even when cured at a low temperature, as well as a polyamide
resin used as a raw material of the positive-type photosensitive
resin composition, can be provided. In addition, according to the
present invention, a positive-type photosensitive resin composition
containing a polyamide resin having a benzoxazole structure,
particularly a polyamide resin 10containing the benzoxazole structure
as a major component, exhibiting high sensitivity and a high
cyclization rate even when cured at a low temperature, as well as a
polyamide resin used as a raw material of the positive-type
photosensitive resin composition, can be provided. According to the
present invention, a positive-type photosensitive resin composition
containing a polyamide resin having an imide 15structure, an imide
precursor structure, or an amide acid ester structure, exhibiting
high sensitivity and a low moisture absorption rate even when cured
at a low temperature, and also a polyamide resin used as a raw
material of the positive-type photosensitive resin composition, can
also be provided. Furthermore, a bis(arninophenol) derivative used as
a raw material for the polyamide resins can be provided according to
the present 20invention. A protective film and an interlayer
dielectric film produced from the positive-type photosensitive resin
composition, as well as a semiconductor device and a display element
in which the protective film and the interlayer dielectric film are
used, can be provided by the present invention. 25 BEST MODE FOR
CARRYING OUT THE INVENTION The bis(aminophenol) derivative of the
present invention is used as a diamine raw material for a polyamide
resin. This is a compound having two aminophenol  groups in one
molecule, with substituents at positions adjacent to the two amino
groups. 



A polyamide resin in the present invention refers to a resin in which
the main chain bonds by an amide bond, an imide bond, or a
benzoxazole structure or by a combination of two or more of these.
The polyamide resin has a benzoxazole 5precursor structure, a
benzoxazole structure, an imide structure, an imide precursor
structure, or an amide acid ester structure or a combination of two
or more of these.       Therefore, the polyamide resin includes (i) a
polyamide resin having a benzoxazole precursor structure or a
polybenzoxazole precursor resin having a benzoxazole precursor
structure as a major component, (ii) a polyamide resin having a 10
benzoxazole structure or a polybenzoxazole resin having a benzoxazole
structure as a major component, (iii) a polyarnide resin having both
a benzoxazole precursor structure and a benzoxazole structure, that
is, a polyamide resin in which a part of the benzoxazole precursor
structure in the polyamide resin (i) is cyclized into a benzoxazole
structure, (iv) a polyamide resin having an imide precursor structure
or a polyimide 15 precursor resin having an imide precursor structure
as a major component, (v) a polyamide resin having an imide structure
or a polyimide resin having an imide structure as a major component,
(vi) a polyamide resin having both an imide precursor structure and
an imide structure, that is, a polyamide resin in which a part of the
imide precursor structure in the polyamide resin (iv) is cyclized
into an imide structure, (vii) a 20 polyamide resin having both a
benzoxazole precursor structure or a benzoxazole structure and an
imide precursor structure or an imide structure, and (viii) a resin
having a benzoxazole precursor structure, a benzoxazole structure, an
imide structure, an imide precursor structure, or an amide acid ester
structure or a combination of two or more of these. 25The benzoxazole
precursor structure, benzoxazole structure, imide structure, imide
precursor structure, and amide acid ester structure in the present
invention are respectively shown by the following formulas.
Benzoxazole precursor structure: la' NHC B I1) 5 Benzoxazole
structure: B Imide structure: 10 A 



D N. E z Imide precursor structure: H D HO-C 15  Amide acid ester
structure:  5When the diamine component is bis(aminophenol) in the
above structures, the imide structure, the imide precursor structure,
and the amide acid ester structure are shown by the following
formulas. Imide structure when the diamirie component is
bis(aminophenol):  10 Imide precursor structure when the diamine
component is bis(aminophenol): 15 Amide acid ester structure when the
diamine component is bis(aminophenol):        When the diamine
component is a bis(aminophenol) derivative of the present invention
in the above structures, the benzoxazole precursor structure, the
benzoxazole 



5structure, the imide structure, the imide precursor structure, and
the amide acid ester structure are respectively shown by the
following formulas. Benzoxazole precursor structure when the diamine
component is a bis(arninophenol) derivative of the present invention:
Benzoxazole structure when the diamine component is a
bis(aminophenol) derivative of the present invention:   X/1\T% B LEA
y". R3 Imide structure when the diamine component is a
bis(aminophenol) derivative of the  present invention:  5Imide
precursor structure when the diamine component is a bis(aminopheriol)
derivative of the present invention:  H 



R2 z c 0 HO-C" O11 K3 OH                    Amide acid ester
structure when the diamine component is a bis(aminophenol)
10derivative of the present invention: 



R20 H RIi&14- C R- 0 R3 (            



In the formulas, RI, R2, and R3 are the same as the Rh R2, and R3 in
the formula 15 (1), B, II, and E are organic groups, and R'
represents an organic group having Ito 15 carbon atoms.       In the
bis(arninophenol) derivative of the present invention, when the
position of the hydroxyl group on the aromatic ring in one of the two
aminophenol groups is  assumed to be the position 1, this aminophenol
group has a hydroxyl group on the position I, an amino group on the
position 2 adjacent to the hydroxyl group, and a substituent on the
position 3 adjacent to the amino group. Similarly, when the position
of the hydroxyl group on the aromatic ring in the other aminophenol
group is assumed 5to be position l', this aminophenol group has a
hydroxyl group on the position 1', an amino group on the position 2'
adjacent to the hydroxyl group, and a substituent on the position 3'
adjacent to the amino group.       The bis(aminophenol) derivative of
the present invention can be obtained, for example, from a
bis(nitrophenol) derivative by reducing both of the two nitro groups
on 10the bis(nitrophenol) derivative using a transition metal
catalyst in a hydrogen atmosphere.       The bis(aminophenol)
derivative of the present invention and the process for producing the
same will be described in detail below. The following embodiments are
shown as examples and are not intended to limit the present
invention. 15Remarkable miniaturization and high integration of
semiconductor elements in recent years have reduced heat resistance,
particularly of storage elements. In order to increase the yield, a
polybenzoxazole precursor resin which can be cured at a lower
temperature is demanded. On the other hand, from the viewpoint of
cost reduction, a photosensitive resin composition requiring only a
short time for exposure, that is, a 20photosensitive resin
composition exhibiting high sensitivity, is desired. For this reason,
a polybenzoxazole precursor resin having high transparency to i-lines
is desired. 



The bis(aminophenol) derivative of the present invention is a
suitable diamine raw material for producing the polybenzoxazole
precursor resin satisfying these requirements. The bis(aminophenol)
derivative shown by the following formula (1) is 25particularly
preferable.   wherein R1 shows an alkylene group, a substituted
alkylene group, -0-, -S-, -SO2-, -CO-, 5 -NHCO-, a single bond, or an
organic group selected from the groups shown by the following formula
(3), R2 individually represents an alkyl group, an alkoxy group, an
acyloxy- group, or a cycloalkyl group, and R3 individually represents
a hydrogen atom, an alkyl group, an alkoxy group, an acyloxy group,
or a cycloalkyl group,    (3) 15 wherein the asterisk (*) indicates
one of the ammophenol groups of the bis(aminophenol) derivative shown
by the formula (1).       The "single bond" in the definition of R1
in the formula (1) indicates that the aromatic rings of the two
aminophenol groups bond directly to each other. The polybenzoxazole
precursor resin can be obtained by reacting the  bis(aminophenol)
derivative of the present invention with a dicarboxylic acid
derivative such as dicarboxylic acid or dicarboxylic acid dichloride
which produces a polyamide resin by forming an amide bond by reacting
with an di amine compound under suitable conditions. The
polybenzoxazole precursor resin obtained in this manner can be
5suitably used as a protective film and an interlayer dielectric film
for a semiconductor element or a display element with high
reliability. When a common bis(aminophenol) derivative which does not
have a substituent 



at positions adjacent to the two amino groups is used as a diamine
raw material, a polybenzoxazole precursor resin exhibiting high
transparency to i-line and being curable 10 even when cured at a low
temperature cannot be obtained, In contrast, if the bis(aminophenol)
derivative of the present invention which has a substituent in the
position adjacent to the amino group (ortho position) of the aromatic
ring in addition to the phenolic hydroxyl group as shown by the
formula (1) is used, that is, if the bis(aminophenol) derivative of
the present invention is used as a diarnine raw material, 15 a
polybenzoxazole precursor resin exhibiting high transparency to
i-line and high cyclization rate even at a low temperature cure can
be obtained. The reason is considered to be as follows. It is
difficult for the molecule of the polybenzoxazole precursor resin to
have a flat structure due to folding of the aromatic rings via RI on
account of the steric hindrance of the substituents represented by R2
in the 20 bis(arninophenol) derivative shown by the formula (1). This
makes it difficult for electron charges to transfer in the resin
molecule, which brings about the effect of high transparency. In
addition, the substituent (R2) at the ortho position of the amino
group sterically pushes forward the amide bond in the polybenzoxazole
precursor resin, and the carbon atom of the carbonyl group of the
amide bond comes close to the carbon 25 atom of the carbonyl group of
the amide bond to come close to the phenolic hydroxyl group, whereby
the effect of high cyclization can be obtained, even if the resin is
cured at a low temperature.        Furthermore, since the exposure
process has become a rate-limiting factor due to remarkable
downsizing and high integration of semiconductor elements as
mentioned above, an increase in the throughput by promoting
sensitivity, as well as the properties of maintaining high
transparency to i-line and low water adsorption when cured at a low 5
temperature are demanded for polyimide resins or polyimide precursor
resins, in order to increase reliability of the most advanced storage
elements with low heat resistance and display elements which cannot
be processed at a high temperature.       The bis(aminophenol)
derivative of the present invention is a suitable diamine raw
material for producing the polyimide resin or the polyimide precursor
resin 10 satisfying these requirements. The bis(aminophenol)
derivative shown by the formula (1) is particularly preferable. The
polyimide resin or the polyimide precursor resin can be obtained by
reacting the bis(aminophenol) derivative of the present invention
with a tetracarboxylic acid derivative, such as tetracarboxylic acid,
tetarcarboxylic acid dianhydride, or 15tetradicarboxylic acid
tetrachloride, which produces a polyimide resin by forming an imide
bond by reacting with a diamine compound under suitable conditions.
The polyimide precursor resin obtained in this manner can be suitably
used as a protective film and an interlayer dielectric film for a
semiconductor element or a display element with high reliability,
20When a common bis(aminophenol) derivative is used as a diamine raw
material, a polyimide resin or a polyimide precursor resin exhibiting
high transparency to i-lines and having a low moisture absorption
rate even when cured at a low temperature cannot be obtained. In
contrast, if the bis(aminophenol) derivative of the present invention
which has a substituent in the position adjacent to the amino group
(ortho position) of 



25 the aromatic ring in addition to the phenolic hydroxyl group as
shown by the formula (1) is used, that is, if the bis(aminophenol)
derivative of the present invention is used as a diamine raw
material, a polyimide resin or a polyimide precursor resin exhibiting
high  transparency to i-line and having a low moisture absorption
rate even when cured at a low temperature can be obtained. The reason
is considered to be as follows. It is difficult for the molecule of
the polybenzoxazole precursor resin to have a fiat structure due to
folding of the aromatic rings via Ri on account of the stenc
hindrance of the 5 substituents represented by R2 in the
bis(aminophenol) derivative shown by the formula (1). This makes it
difficult for electron charges to transfer in the resin molecule,
which brings about the effect of high transparency. In addition, the
substituent (R2) at the ortho position of the amino group sterically
pushes forward the imide bond in the polyimide resin or the imide
bond formed from the polyimide precursor resin after 10 curing into
the polyimide resin, and the carbon atom of the carbonyl group of the
amide bond comes close to the carbon atom of the carbonyl group of
the amide bond to come close to the phenolic hydroxyl group. The
carbonyl group of the amide bond and the phenolic hydroxyl group thus
interact to hinder the reactions with external water, whereby the
effect of low water adsorption can be obtained, even if the resin is
cured at 15 a low temperature.       Specific structures of the
bis(arninophenol) derivative shown by the formula (1) include, but
are not limited to, the structures shown by the following formulas
(4) to (9),  HOH HOCH3 H3__0 OHC_Ei2 OCH2 CH2 1-12NCH3 H3CNH2H2N (4-
1)113C4- 2)CH3 H2N HO U CH2OH HO U CH2OH H3CH2C4- 3)CH2CH3 H3CH2CH2C 



H2NcH3 113cNH2H2NoilBicNH2 HOCH2OH HOCH2OH  (43c)2Hccx(cH3)2
H3c(H206)2H2cCH2(CH2)2CH3 HO 0 CH2OH HOCH2OH H2H3CN112NC113 H3CNH2 4-
7)4- 8) cti2oi(cH3)2 0-13chcgai3)3 (H3C)2HCH2C H2N H3CH2CCH2 CH 3
NH2H2N H3C112CCH2CH3 NH2 113CH2CH2CCH2CH2CH3(113C)211CCH(CH3)2
H2NNH2112NNH2  H2NCH3 H3CNH2H2N CH3 H3CNH2      



HOCH2OH HO U CH2 U OH H3C4- 13)CH3H3C04- 14)OCH3 (4)  H2N HO H3C0 H2N
HO H3C H2N HO H3C H2N HO H3C H2N HO 113C0 112N11 113 



CIH3 HO  CH3 0--- 1i) H2N3 113 CH3 HO CH2C113 H3C 5- 1 3)   NH2H2N OH
HO H2N OH HO 3  NH2112N 011 HO H3C H2N OH HO 0013 H2N OH HO H C 



NH2H2N OH HO  OH CH3 6- 4) H3 H3CNH2 Cr 0 OH CH3 6- 6) OCH3 H3C0NH2
OH CH3 CH3 6- 8) NH2 OH H3C>0 0 NH2 01-1 



cx2cH3 CH3 6- 1 2)  (5)  OH HO (cH2)3 cm,Hicat, cH3 6-7)6-8)
MI2H2N.H3 1431\112 CH3 I ON HO COH (H2)4 CH 3H3CCH3CH3 6-9)6-10)
NH2I-12NH3 H3 



CH3  NH2 ! Oi I HOCOH (6H2) CH 3HIC613CH3 6- 1 2) N1-12H2N\ 1CH3
H3CNH2  NH2H2NCH39H3CNH2 011 HOOH (7- 8) NH2H2NCH3 flliCNH2 OR
HON-COH 113C(7- 10) CH3 NH2112NCH3H3CNH2 00 OH HOOH (7- 1 2) (7) 



OH HO CH3CH3 \---- 9-5)9-6) CH3CH3CH3CH ?1{3CHNH2112NCH3  ICH5 I OH
HOI Cli,CH3 9-7)9-8) CH3CH3 CHCH3 H3C I 3?I3NH2112N 9 



0 H3C0- 1 0)   (9) 5The bis(aminophenol) derivative of the present
invention is preferably a compound shown by the formula (1). The
existence of a substituent in the ortho position of the phenolic
hydroxyl  group, that is, a substituent R3 in the formula (1) is
considered to further reduce the distance between the carbonyl carbon
of the amide bond and the hydroxyl group. Such a structure is
particularly preferable for further promoting the effect of a high
cyclization rate when cured at a low temperature. 5A bis(aminophenol)
derivative having an alkyl group for both of the R2 and the R3 in the
formula (1) is particularly preferable for obtaining a polyamide
resin having well-balanced properties of high transparency to i-line,
a high cyclization rate when cured at a low temperature, and
sufficient solubility in an alkaline aqueous solution. A
bis(aminophenol) derivative having an alkylene group or a substituted
10 alkylene group as R1 in the formula (1) is more preferable. As
specific examples of the alkylene group and the substituted alkylene
group shown by RI, -CH2-, -CH(CH3)-,1 -C(CH3)2-, -CH(CH2CH3)-,
-C(CH3)(CH2CH3)-, -C(CH2CH3)(0-12CH3)-, -CH(CH2CH2CH3)-,
-C(C113)(CH2CH2CH3)-, -CH(CH(CH3)2)-, -C(CH3)(CH(CH3)2)-,
CH(CH2CH2CH2CH3)-, -C(CH3)(CH2CH2CH2CH3)-, -CH(CH2CH(CH3)2)-, 15
-C(CH3)(CH2CH(C113)2)-, -CH(CH2CH2CH2CH2CH3)-,
-C(CH3)(CH2CH2CH2CH2C113)-, -CH(CH2CH2CH2CH2CH2C113)-,
C(CH3)(CH2CH2CH2CH2CH2CH3)-, and the like can be given. Of these,
-CH2-,  CH(CH3)-, and -C(CH3)2- are more preferable to produce a
polyamide resin having well-balanced properties of high transparency
to i-line, a high cyclization rate when 20 cured at a low
temperature, and sufficient solubility in an alkaline aqueous
solution. 



As a process for producing the bis(aminophenol) derivative of the
present invention, a method of nitrating the bisphenol derivative
starting raw material shown by the following formula (10) using a
nitrating agent to synthesize a bis(nilrophenol) derivative shown by
the following formula (2), and reducing the resulting
25bis(nitrophenol) derivative into a bis(aminophenol) derivative by
converting the nitro group into an amino group can be given.  R5
/17-*\ .7- R4) OH ?/ N R6 (10) wherein R4 is an organic group
selected from the group consisting of an alkylene group, 5 a
substituted alkylene group, -0-, -S-, -SO2-, -CO-, and -NHCO-, or a
single bond, R6 individually represents an alkyl group, an alkoxy
group, an acyloxy group, or a cycloalkyl group, and R6 individually
represents a hydrogen atom, an alkyl group, an alkoxy group, an
acyloxy group, or a cycloalkyl group. 1.0 HO  OH  



(2) wherein R4 is an organic group selected from the group consisting
of an alkylene group, a substituted alkylene group, -0-, -S-, -502-,
-CO-, and -NHCO-, or a single bond, R5 15individually represents an
alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl
group, and R6 individually represents a hydrogen atom, an alkyl
group, an alkoxy group, an acyloxy group, or a cycloalkyl group.
As a method for nitrating the bisphenol derivative shown by the
formula (10), a method of reacting the bisphenol derivative with a
nitrating agent such as nitric acid or 20an acid mixture containing
nitric acid, a metal nitrate, and a nitroniun salt in a solvent  such
as toluene, xylene, mesitylene, chloroform, dichloromethane, and
acetic anhydride can be given, for example. As a method for reducing
the bis(nitrophenol) derivative shown by the formula (2), a method of
reducing the nitro group of the bis(nitrophenol) derivative with a 5
reducing agent such as stannous chloride dihydrate or sodium
hydrosulfite can be given, for example. A method of reducing the
nitro group of the bis(nitrophenol) derivative shown by the formula
(2) into an amino group using a transition metal catalyst such as a
palladium/activated carbon catalyst, a platinum/activated carbon
catalyst, or a Raney 10 nickel catalyst in a solvent such as ethanol,
carbon tetrachloride, dichloroethane, dichloromethane, methylene
chloride, tetrahydrofuran, a mixed solvent of tetrahydrofuran and
ethanol (or other alcohols such as methanol), N,N-dimethylformamide,
toluene, dimethyl sulfoxide, 7-butyrolactone, and
N-methyl-2-pyrrolidone, while stirring in a hydrogen atmosphere, can
also be given. 15 A bis(aminophenol) derivative containing only a
small amount of ionic impurities such as chloride ion or a sodium ion
can be obtained by this method. There are no specific limitations to
the reaction time and the amount of the solvent in the reaction. The
amount of the transition metal catalyst used is preferably 0.1 to 10
mol% of the bis(nitrophenol) derivative shown by the formula (2). A
smooth reducing reaction can 20be ensured by using the transition
metal catalyst in an amount in this range.       Although the
bis(aminophenol) derivative shown by the formula (I) obtained by the
above reducing reaction can be used as is after removing the
catalystby filtration or the like and evaporating the solvent, it is
possible to increase the purity by refining by means of
recryStallizing using a solvent such as an alcoholic solvent such as
methanol 25 and ethanol, an amphiphilie solvent such as
N,N-dimethylformamide and dimethylsulfoxide, hexane, diethyl ether,
tetrahydrofuran, and water, either alone or using two or more of
them.  



Although the above synthesis reaction route is generally used for
manufacturing the bis(aminophenol) derivative of the pret,ent
invention, the manufacturing method is not limited to this synthesis
reaction route.        The polyatnide resin (A) of the present
invention includes bis(aminophenol) and 5 a structure derived from
carboxylic acid, in which the bis(aminophenol) has substituents at
positions adjacent to the two amino groups. The polyamide resin (A)
is obtained by the reaction of a diamine component and a carboxylic
acid component, wherein all or a part of the diamine component is the
bis(aminophenol) derivative of the present invention. 10The polyamide
resin (A) in the present invention refers to a resin in which the
main chain bonds by an amide bond, an imide bond, or a benzoxazole
structure or by a combination of two or more of these. The polyamide
resin (A) of the present invention has a benzoxazole precursor
structure, a benzoxazole structure, an imide structure, an imide
precursor structure, or an amide ester structure or a combination of
15two or more of these. Therefore, the polyamide resin (A) of the
present invention includes (i) a polyamide resin having a benzoxazole
precursor structure or a polybenzoxazole precursor resin having a
benzoxazole precursor structure as a major component, (ii) a
polyamide resin having a benzoxazole structure or a polybenzoxazole
resin having a benzoxazole structure as a major component, (iii) a
polyamide resin 20having both a benzoxazole precursor structure and a
benzoxazole structure, that is, a polyamide resin in which a part of
the benzoxazole precursor structure in the polyamide resin (i) is
cyclized into a benzoxazole structure, (iv) a polyamide resin having
an imide precursor structure or a polyimide precursor resin having an
imide precursor structure as a major component, (v) a polyamide resin
having an imide structure or a polyimide 25 resin having an imide
structure as a major component, (vi) a polyamide resin having both an
imide precursor structure and an imide structure, that is, a
polyamide resin in which a part of the imide precursor structure in
the polyamidc resin (iv) is cyclized into  an imide structure, (vii)
a polyamide resin having both a benzoxazole precursor structure or a
benzoxazole structure and an imide precursor structure or an imide
structure, and (viii) a resin having a benzoxazole precursor
structure, a benzoxazole structure, an imide structure, an imide
precursor structure, or an amide ester structure or 5 a combination
of two or more of these. The polyamide resin (A) of the present
invention may further contain a hydroxyl group, a carboxyl group, an
ether group, or an ester group in the main chain or a side chain.
Although not specifically limited, the number average molecular
weight of the polyamide resin (A) of the present invention is
preferably from 3,000 to 100,000, and 10particularly preferably from
5,000 to 80,000.       The positive-type photosensitive resin
composition comprises (A) the polyarnide resin of the present
invention and (B) a photosensitive diazoquinone compound. The
protecting film and the interlayer dielectric film of the present
invention are made of a cured material of the positive-type
photosensitive resin composition of the present 



15 invention. Furthermore, the semiconductor device and display
element of the present invention include the protecting film and
interlayer dielectric film of the present invention.       Each
component of the polyamide resin (A) and the positive-type
photosensitive resin composition of the present invention is
described in detail below. The following 20 descriptions are given as
examples and are not intended to limit the present invention. All or
a part of the diamine component of the bis(aminophenol) used for the
polyarnide resin (A) of the present invention, that is, the diamine
component of the polyamide resin (A) of the present invention, is the
bis(aminophenol) derivative of the present invention. Details of the
bis(aminophenol) derivative have been described. - 25above.       A
part of the diamine component of the polyamide resin (A) may be a
diamine other than the bis(arninophenol) derivative of the present
invention. Any diamines  generally used for preparing polyamide
resins may be used as the diamine component without particular
limitation.      As the carboxylic acid component of the polyamide
resin (A), any carboxylic acids generally used as the component of
polyamide resins may be used without 5particular limitation.
From the viewpoint of obtaining a polyamide resin (A) exhibiting high
heat resistance and high reliability after final heating, among the
polyamide resins (A) of the present invention, as specific examples
of preferably used polyamide resins having a benzoxazole precursor
structure, polyamide resins obtained by a reaction of a diamine 10
component and a carboxylic acid component, in particular, polyamide
resins obtained by random copolymerization of the structural units
shown by the following formulas (13-1) and (13-2) as structural units
derived from the diamine component and the structural unit shown by
the following formula (13-3) as a structural unit derived from the
carboxylic acid component by amide bonding (hereinafter referred to
from time to 15 time as "a polyamide resin obtained by random
copolymerization of structural units (13-1), (13-2), and (13-3)") can
be given. Particularly preferable polyamide resins are polyamide
resins obtained by a reaction of a diamine component and a carboxylic
acid component, in particular, polyamide resins obtained by random
copolymerization of the structural units shown by the following
formulas (14-1) and (14-2) as structural units 20 derived from the
diamine component and the structural unit shown by the following
formula (14-3) as a structural unit derived from the carboxylic acid
component by amide bonding (hereinafter referred to from time to time
as "a polyamide resin obtained by random copolymerization of
structural units (14-1), (14-2), and (14-3)"). Either one structural
unit or two or more structural units shown by the following formula
25(13-1) may be used. Specifically, either a diamine component having
the same R1, the 



same R2, and the same R3 in the structural unit shown by following
formula (13-1) or each having different RI, R2, Or R3 from the other
may be used. Likewise, either one  structural unit or two or more
structural units shown by the following formula (13-2) may be used.
Specifically, either a diaminc component having the same R10, the
same m, and the same X in the structural unit shown by following
formula (13-2) or two or more diamine components, each having an R10,
m, or X differing from the other may be 5used. Similarly, either one
structural unit or two or more structural units shown by the
following formula (13-3) may be used. Specifically, either a
carboxylic acid component having the same R11, the same n, and the
same Y in the structural unit shown by following formula (13-3) or
two or more carboxylic acid components, each having,. . an LI, n, or
Y differing from the other may be used. In the following formulas
(13-1), 10(13-2), and (13-3), a and b indicate the number of each
structural unit in the resin and do not indicate that each structural
unit is continuously linked. In the same way, either one structural
unit or two or more structural units shown by the following formula
(14-1) may be used. Specifically, either a diamine component having
the same RI, the same R2, and the same R3 in the structural unit
shown by following formula (14-1) or 15each having an I21, R2, or R3
differing from the other may be used. Also, either one structural
unit or two or more structural units shown by the following formula
(14-2) may be used. Specifically, either a diamine component having
the same R12, the same p, and the same X in the structural unit shown
by following formula (14-2) or two or more diamine components, each
having an R12, p, or X differing from the other may be 20used,
Similarly, either one structural unit or two or more structural units
shown by the following formula (14-3) may be used. Specifically,
either a carboxylic acid component having the Y in the structural
unit shown by following formula (14-3) or two or more carboxylic acid
components, each having a Y differing from the other may be used. In
the following formulas (14-1), (14-2), and (14-3), c and d indicate
the number 25of each structural unit in the resin and do not indicate
that each structural unit is continuously linked. Copolymers having a
benzoxazole structure or an imide structure derived from a
benzoxazole precursor structure or an imide precursor structure by
cyclization are also included in either of "the polyamide resin in
which the structural units shown by the formulas (13-1), (13-2), and
(13-3) are randomly copolymerized" or "the polyamide resin in which
the structural units shown by the formulas (14-1), (14-2), and (14-3)
are randomly copolymerized". 5 R2R2 



NHR 0 I O HOH R3 (13-1) NH - - 10(13-2) ati IIIIatb  (13-3)      NH  



OH -  (14-1) 33  (R12)p -- NH - - NH (14-2) CVC' IIc+d 5 (14-3)
In the formulas (13-1), (13-2), (13-3), (14-1), (14-2), (14-3), and
the later-described formula (37), X and Y are organic groups, and a,
b, c, and d represent the 



10number of each structural unit in the resin and are individually an
integer of 1 or more. In the polyamide resin in which the structural
units shown by the formulas (13-1), (13-2), and (13-3) are randomly
copolymerized, the mol percent of (13-1) in the diamine component,
specifically, {a/(a+b)) x 100 (%) is 30 to 100, and the mol percent
of (13-2) in the diamine component, specifically, {b/(a+b)} x 100
(%), is 0 to 70. In 15the polyamide resin in which the structural
units shown by the formulas (14-1), (14-2), and (14-3) are randomly
copolymerized, the mol percent of (14-1) in the diamine component,
specifically, {c/(c-1-d)} x 100 (%), is 30 to 100, and the mol
percent of (14-2) in the diamine component, specifically, {d/(c+d)} x
100 (%), is 0 to 70. In the - formulas, Ri, R2, and R3 are the same
as the Ri, R2, and R3 in the formula (I), Rui and 20 R12 represent a
hydroxyl group or -0-R13, two or more Rios and R12s may be either the
same or different, R11 represents a hydroxyl group, a carboxyl group,
-0-R13, or -COO-R13, two or more Riis may be either the same or
different, m is an integer of 0 to 2, n is an integer of 0 to 4, and
p is 2, and 1213 represents an organic group having Ito  15 carbon
atoms, When none of the Rios in the structural unit (13-2) is a
hydroxyl group, at least one of the Riis in the structural unit
(13-3) must be a carboxyl group. When none of the Ri is in the
structural unit (13-3) is a carboxyl group, at least one of the Rios
in the structural unit (13-2) must be a hydroxyl group. 5If {a/(a+b)}
x 100 (%) is 30 mol% or more in the polyamide resin in which the
structural units (13-1), (13-2), and (13-3) are randomly
copolymerized, the polyarnide resin exhibits high transparency to
i-line and a high cyclization rate even if cured at a low
temperature. If {c/(c4-d)} x 100 (%) is 30 mot% or more in the
polyamide resin in which the structural units (14-1), (14-2), and
(14-3) are randomly copolymerized, the 10polyamide resin exhibits
high transparency to i-line and a high cyclization rate even if cured
at a low temperature. The polyamide resin in which the structural
units (13-1), (13-2), and (13-3) are randomly copolymerized is
obtained, for example, by reacting a bis(aminophenol) derivative
shown by the formula (1) and, as required, a diamine,
bis(aminophenol) 15 having X, or 2,4-diaminophenol as a diamine
component, and tetracarboxylic acid dianhydride, trimellitic acid
anhydride, dicarboxylie acid, dicarboxylie acid dichloride,
dicarboxylic acid derivative, hydroxydicarboxylic acid, or
hydroxydicarboxylic acid derivative having Y as a carboxylic acid
component. The polyamide resin in which the structural units (14-1),
(14-2), and (14-3) are 20 randomly copolymerized is obtained, for
example, by reacting a bis(aminophenol) shown by the formula (1) and,
as required, bis(aminophenol) having X or 2,4-diaminophenol as a
diamine component, and dicarboxylic acid, dicarboxylic acid
dichloride, or a dicarboxylic acid derivative having Y as a
carboxylic acid component. In the case of the dicarboxylic acid, an
active ester-type dicarboxylic acid derivative 25 previously reacted
with 1-hydroxy-1,2,3-benzotriazole or the like may be used in order
to increase the reaction yield. In the formulas (13-2), (13-3), and
(14-2), -0-12.13 as the substituent of X, and  



-0-1t13 and -000-11.13 as the substituent of Y are groups by which a
hydroxyl group or a carboxyl group is protected by R13 which is an
organic group having 1 to 15 carbon atoms so as to adjust the
solubility in an alkaline aqueous solution. The hydroxyl group or the
carboxyl group may be protected in this manner, as required. As 5
examples of R13, a formyl group, a methyl group, an ethyl group, a
propyl group, an isopropyl, a tert-butyl group, a tert-butoxycarbonyl
group, a phenyl group, a benzyl group, a tetrahydrofuranyl group, a
tetrahydropyranyl group, and the like can be given.      As specific
examples of the polyamide resin (A) of the present invention, a
polyamide resin shown by the following formula (37) can be given. The
following 10formula (37) represents a structure derived from a
bis(aminophenol) derivative shown by the formula (1) and a carboxylic
acid. R8R3 --(NHjR7NH- '-- (' He ( )41 R9R9 (37) 15 wherein R7 is an
organic group selected from the group consisting of an alkylene
group, a substituted alkylene group, -0-, -S-, -SO2-, -CO-, and
-NHCO-, or a single bond, kg individually represents an alkyl group,
an alkoxy group, an acyloxy group, or a cycloalkyl group, R9
individually represents a hydrogen atom, an alkyl group, an alkoxy 20
group, an acyloxy group, or a cycloalkyl group, Y is an organic group
and the same as the Yin the formulas (13-1), (13-2), (13-3), (14-1),
(14-2), and (14-3), and e is an integer of 1 or more.       Among the
polyamide resins (A) of the present invention, the polyamide resin
having a benzoxazole precursor structure is cyclized by dehydration
if heated at a high  temperature of between 280C and 380C or a low
temperature of between 150C and 280C to produce a heat resistant
resin such as a polybenzoxazole resin or a copolymer of a
polybenzoxazole resin and a polyimide resin. When processed by
heating at a low temperature, the yield can be increased even in the
case in which semiconductor 



5 elements with low heat resistance are produced.       X in the
formulas (13-2) and (14-2) is an organic group. As examples, aromatic
compounds such as a benzene ring and a naphthalene ring, a bisphenol
compound, a heterocyclic compound such as pyrroles and furans,
siloxanes, and the like can be given. More specific examples of such
a structure include the structures shown 10 by the following formula
(15). The diamine components of the formulas (13-2) and (14-2) can be
used either individually or in combination of two or more, to the
extent not affecting the effect of high transparency to i-linez and a
high cyclization rate when cured at a low temperature.  (1 5 - 1)(15
- 2)(1 5 - 3)    wherein the asterisk (*) indicates -NH, A indicates
-CH2-, -C(CH3)2-, -0-, -S-, -SO2-, -CO-, -NHCO-, -C(CF3)2-, or a
single bond, R14 individually indicates one group selected from the
group consisting of an alkyl group, an alkyl ester group, and a
halogen  atom, R15 individually indicates one group selected from the
group consisting of a hydrogen atom, an alkyl group, an alkyl ester
group, a halogen atom, and r is an integer of 0 to 2. R18Rig * RiC Si
-0 -Si -R17- * 5RigRig(1 5 - (15) wherein the asterisk (*) indicates
-NH and R16 to R19 indicate organic groups.           As particularly
preferable examples of the structures shown by the formula (15), 10
the structures shown by the following formulas (16) and (17) can be
given. 



HO--c( *  V- CF 3/\0     C --'- v--014 140-dc /\      OH  3 \ 



CF 3  (16 - 1)0(.16-  ,,* ,\CH3      ---Th 0 -(:775)\/.OH HO -` )
if)./- C -K.':), \f`-"/   HO     - 4)  



(1 - 3)(113(1 6   HO7( )-- ---(in:)\- OH \ '; / )1 6 - 0) 0 \^ 2- f'\
\ )t ) \    (16)   wherein the asterisk (*) indicates -NH, R20 is an
alkyl group, an alkyl ester group, or a 5 halogen atom, and if there
are two or more R20s, the R20s may be either the same or different,
and s is an integer of0 to 2. 



CH3CH3 I - I CH2)3 - Si -0 -- S1 - (C-H2 )3 - (113LE;(1 - 1)  CH3CU3
/--7\ II ' () I1\ C H3CH3  CH-,CH3 ,,CT\I -I .. i cH2)2- Si -o - -.a
- CH3CH3 ( 1 7 - 3) HO (C )) CiH3 CH3 



(17) 5wherein the asterisk (*) indicates -NH.       As shown by the
formulas (13-2) and (14-2), 0 to 2 Rios bond to X in the case of the
formula (13-2) and two Rus bond to X in the case of the formula
(14-2). Yin the formulas (13-3) and (14-3) is an organic group, and
the same groups 10 previously given as examples of X, for example, an
aromatic compound such as a benzene ring and a naphthalene ring, a
bisphenol compound, and a heterocyclic compound such as a pyrrole
compound, a pyridine compound, and a furan compound can be given as
examples. More specific examples of such a structure include the
structures shown by the following formula (18). These groups may be
used either  individually or in combination of two or more as  (18-7)
(18) 5 wherein the asterisk (*) indicates -C=0, A indicates -CH2-,
-C(CH3)2-, -0-, -S-, -CO-, -NHCO-, -C(CF3)2-, or a single bond, R21
individually indicates a group selected from the group consisting of
an alkyl group, an alkyl ester group, an alkyl ether group, benzyl
ether group, and a halogen atom, R22 individually indicates a group
selected 10 from the group consisting of a hydrogen atom, an alkyl
group, an alkyl ester group, a halogen atom, and t is an integer of 0
to 2. 121727 R251 R28R28 (18-8)  



wherein the asterisk (*) indicates -C=O, and R25 to R28 indicate
organic groups,       As particularly preferable examples of the
structures shown by the forrnula (18), structures shown by the
following formula (19) can be given.    j/TITIC\ /77\ //  -(1I >-- -7
I)')-) ItcIC-112'`--7 0 (1 9 - 3)(.)(1 9 - 4) 4::0 (IT 3., 61--QIS .0
\r-,..1  * ----( I.I,) 0 ,.I/7/"i .,-, R2-2--) - C ---- \ .1..7---(.,
-----t k\ \ ) , '- --ti 'Rim 



' (,-0 -R24\ ----// (1 9 - E)CF3 (1 9 - 6) R9-4) -(11CF3/C-0 -R,4 0
.I II /CC/ -1/ ,R24 CF3 (1 9 - 7)0(1 - 8) R,c,i00-R24 \ t '4\J
0(19-9) )//\_/tc.(-R.N.  a ,r7-77\ Ro-P -C-c( (1 9 - 1 0)  



C-0 -R24 0 N,0 lj?Rd)C //  (1 9 - 1 1 )(1 9 - 1 2)  0 -CC-O-R240
CH3 (1 9 - 1 4)  0 I.. o-o-R24 1  0  ?S-o-R24 



R2-4- c-b 1-(0S- (i9_16)  ?o Rip -C0ei -0-R24  0 Rf40 -CC-04124
(19-18)    wherein the asterisk (*) indicates -C=0, R23 shows one
group selected from the group consisting of an alkyl group, an alkyl
ester group, an alkyl ether group, a benzyl ether 5 group, and a
halogen atom, and if there are two or more R23s, the R23s may be
either the same or different, and R24 is a hydrogen atom or an
organic group having 1 to 15 carbon  atoms, in which some RA} group
may be substituted, and u is an integer of 0 to 2.   



CH3 1-01 Cri3CH3 CH3CH3 9-0-Si CH3CH3 (19)  S wherein the asterisk
(*) indicates -C=0, R24 is a hydrogen atom or an organic group having
1 to 15 carbon atoms, in which some R24 group may be substituted.
As the structure derived from tetracarboxylic acid in the formula
(19), although those in which both positions bonding to the CO group
are meta-positions and those in 10 which both positions bonding to
the C=0 group are para-positions are given, the structure may include
those in which one of the positions is a meta-position and the other
is a para-position.  In the formula (13-3), 0 to 4 RA is bond to Y.
In the formulas (13-2) and (14-2), b and d indicating the number of
structural units including X may be zero. 



5The amino groups in the terminal of the polyarnide resin in which
the structural units shown by the formulas (13-1), (13-2), and (13-3)
are randomly copolymerized and the polyamide resin in which the
structural units shown by the formulas (14-1), (14-2), and (14-3) are
randomly copolymerized are preferably capped by an amide gaup using
an acid anhydride containing an aliphatic group or a cyclic compound
group having at 10 least one alkenyl group or alkynyl group. The
storage stability may be improved in this manner.      As examples of
the group derived from such an acid anhydride which includes at least
one aliphatic group or a cyclic compound group having at least one
alkenyl group or alkynyl group after reacting with an amino group,
the groups shown by the following 15 formula (20) or (21) can be
given. These groups may be used either individually or in combination
of two or more.  HC\ C- OHH3C H2C C NC OH  1:1 H EI3C-C =C - 112C -C
HIT H3c-c =c- H2c C OH If 0 RC vH2C c/C II11  H3C - Cl=-C-H2C -"C-
H3C C EEC -H2C 



C ""C-OH 0 C - C- OH    H H 113C-C= C-112C -0- 112C -0 H H H3C-C= C-
H2C -0 - H2C -0   (20)  CaCH CH3 00 -C amasCHC0-CH 



(21)          Among the groups shown by the formulas (20) and (21),
the groups shown by 5the formula (22) are particularly preferable.
The storage stability may be further improved by using these groups.
00 ii HC...-"C - - - HC I r/1::(1 -C 0 ii 0.C1-1 NHO- '' C- OHif -
OHo 0 (22)   



Without being limited to this method, an acid group at the terminal
of the polyamide resin (A) of the preseat invention may be capped as
an amide using an amine derivative containing an aliphatic wag) or a
cyclic compound group which has at least one alkenyl group or alkynyl
group. 5As examples of the photosensitive diazoquinone compound (B)
used in the positive-type photosensitive resin composition of the
present invention, esters of a phenolic compound and
1,2-naphthoquinone-2-diazido-5-sulfonic acid or
1,2-naphthoquinone-2-diazido-4-sulfonic acid can be given. As
specific examples, compounds shown by the following formulas (23) to
(26) can be given. These 10 compounds may be used either individually
or in combination of two or more.  CH3 CH3 II Q- NH- (CH2)/-Si -0 -
Si -(CH2)3 - NH- Q II CH3 CH3 (23)  OQ      (26)  



In the formulas (23) to (26), Q is selected from a hydrogen atom, the
group 5 shown by the following formula (27), and the group shown by
the following formula (28). At least one of the Qs in these compounds
shown by the formulas (23) to (26) is the group shown by the formula
(27) or the group shown by the formula (28).    The amount of the
photosensitive diazoquinone compound (B) to be added to  the
positive-type photosensitive resin composition of the present
invention is preferably 1 to 50 parts by weight, and more preferably
10 to 40 parts by weight for 100 parts by weight of the polyamide
resin (A). If the amount of the photosensitive diazoquinone compound
(B) is equivalent to, or more than, the above low limit, solubility
of the 5exposed areas in an alkaline aqueous solution increases,
resulting in good patterning, high resolution, and high sensitivity.
On the other hand, if the amount is equivalent to, or less than, the
above upper limit, not only production of scum, but also a decrease
in the transparency of the film due to the presence of the
photosensitizer can be appropriately suppressed, giving rise to high
resolution, and high sensitivity. 10Furthermore, the positive-type
photosensitive resin composition of the present invention may contain
a phenol compound (C) to ensure high sensitivity and excellent
patterning without producing a resinous residue (scum). Specific
examples of the structure of such a phenol compound (C) include, but
are not limited to, the structures shown by the following formulas
(29) to (35). 15  (29)     



CH 3 CHCH 3 CHCH3 II CH 2CH 3 CH2CH 3   OH 0 YR 0 y cH, cHrc-cH3
cHg-y-cH3 cH,cH,   9H H CH2 0 OH (0)-- CH2OH   OH H H OH C)--0 CH2OH



OH    CH3 911 H OH HO- COH) - CH2 0 OH (33)    HO 71  H'RH HO- 0)--
CH2--((>1) - OH OH (35) Among the phenol compounds shown by the
formulas (29) to (35), the 5 compounds shown by the following formula
(36) are preferable. These compounds may be used either individually
or in combination of two or more. 



HH HO -(3 CH2OH  photosensitive resin composition of the present
invention is preferably Ito 30 parts by weight, and particularly
preferably Ito 25 parts by weight for 100 parts by weight of the
polyamide resin (A). If the amount of the phenol compound (C) is
equivalent to, or more than, the above lower limit, production of
scum during development is 5suppressed and dissolution of the exposed
area is promoted, resulting in high sensitivity. If the amount is
equivalent to, or less than, the above upper limit, lowering of the
residual film rate after development, decrease in resolution, and
deposition during frozen storage do not occur.         The
positive-type photosensitive resin composition of the present
invention may 10further contain additives such a leveling agent, a
silane coupling agent, and the like, as required.       The
positive-type photosensitive resin composition of the present
invention is dissolved in a solvent and used in the form of a
varnish. As examples of the solvent, N-methyl-2-pyrrolidone,
y-butyrolactone, N,N-dimethylacetamide, dimethyl sulfoxide, 15
diethylene glycol dimethyl ether, diethylene glycol diethyl ether,
diethylene glycol dibutyl ether, propylene glycol monomethyl ether,
dipropylene glycol monomethyl ether, propylene glycol monomethyl
ether acetate, methyl lactate, ethyl lactate, butyl lactate,
methyl-1,3-butylene glycol acetate, 1,3-butylene g1ycol-3-monomethyl
ether, methyl pyruvate, ethyl pyruvate, methyl-3-methoxypropionate,
and the like can be given. 20 These solvents may be used either
individually or in combination of two or more. The method of using
the positive-type photosensitive resin composition of the present
invention will be described below. The positive-type photosensitive
resin composition of the present invention dissolved in a solvent is
applied to an appropriate carrier such as a silicon wafer, a ceramic
substrate, and an aluminum substrate. When 25 applied to a
semiconductor element, the composition is used in an amount to make a
film with an ultimate thickness of 0.1 to 30 p.m after curing. If the
thickness is less than the lower limit, it may be difficult for the
film to fully exhibit the function as a  surface protection film of a
semiconductor element. If more than the upper limit, not only is it
difficult to obtain a fine processing pattern, but also processing
will take a long time, resulting in a low throughput. As the method
of application, spin coating using a spinner, spray coating using a
spray coater, immersion, printing, roll coating, and the 5 like can
be given. The coated film is then prebaked at 60 to I30C, dried, and
irradiated with actinic rays to form a desired pattern. As the
actinic rays, X rays, electron beams, ultraviolet radiation, visible
radiation, and the like having a wavelength of 200 to 500 nm may be
preferably used. 



Next, exposed area is dissolved and removed using a developer to
obtain a relief 10 pattern. As examples of the developer, an aqueous
solution of alkali compounds such as inorganic alkali compounds 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; 15 alcohol amines such as
dinnethylethanolamine and triethanolamine; quatema.ry ammonium salts
such as tetramethylammonium hydroxide and tetraethylamrnonium
hydroxide; and an aqueous solution obtained by adding an appropriate
amount of a water-soluble organic solvent such as an alcohol (such as
methanol and ethanol) or a surfactant may be given. As the
development method, spraying, paddling, immersion, 20 supersonic
waves, and the like can be used. Next, the relief pattern formed by
development is rinsed. Distilled water is used as a rinse. The
resulting product is then treated with heat (cured) to form a
benzoxazole ring, an imide ring, or both the benzoxazole ring and the
imide ring, whereby an ultimate pattern having excellent heat
resistance can be obtained. 25Either heat treatment at a high
temperature or a low temperature is possible. A high temperature
treatment is preferably carried out at 280 to 380C, and more
preferably at 290 to 350C. A low temperature treatment is carried out
preferably at  150 to 280C, and more preferably at 180 to 260C.
The positive-type photosensitive resin composition of the present
invention is useful not only for semiconductors, but also as an
interlaycr dielectric film of a multilayered circuit, a cover coat of
a flexible copper-clad board, a solder resist film, 5and an
interlayer dielectric film of the elements in a display device.
As examples of the application to semiconductor devices, a
passivation layer obtained by forming a film of the positive-type
photosensitive resin composition of the present invention on
semiconductor elements, a buffer coat layer obtained by forming a
film of the positive-type photosensitive resin composition on the
passivation film which 10 is formed on a semiconductor element, an
interlayer dielectric film obtained by forming a film of the
positive-type photosensitive resin composition on a circuit which is
formed on a semiconductor element, and the like can be given.      As
examples of the display device application, an interlayer dielectric
for TET, a ITT element planarization layer, a color-filter
planarization layer, a projection for MVA 15liquid crystal displays,
and a cathode barrier rib for organic EL elements can be given. The
method of use of the composition for semiconductor devices applies to
the method of use for the display elements, that is, a method of
forming a patterned layer of the positive-type photosensitive resin
composition on a substrate on which a display element or a color
filter is formed may be used. High transparency is required 



20 particularly for an insulating layer or a planarization layer of
display elements. A resin layer with such excellent transparency can
be obtained by introducing a post exposure process before curing the
layer of the positive-type photosensitive resin composition.
Introduction of such a post exposure process is more preferable in
practice.  EXAMPLES The present invention will be described in detail
below, <Test methods> 5 (1) Nuclear magnetic resonance spectrum
analysis (111-NMR, 13C-NMR): measured using a JNM-GSX400 manufactured
by JEOL Ltd. 1H-NMR was measured at a resonant frequency of 400 MHz,
and 13C-NMR was measured at a resonant frequency of 100 MHz.
Deuterated dimethyl sulfoxide DMSO-d6 was used as a solvent.      (2)
Infrared spectroscopic analysis (IR): measured by the KBr pellet
method using a 10 PARAGON 1000 manufactured by PERKIN ELMER.  (3)
Mass spectrometry (MS): measured by the field desorption (FD) method
using a JMS 700 manufactured by JEOL Ltd. <Example 1> 15Synthesis of
4,4'-methylenebis(2-nitro-3,6-dimethylphenol)      A 3000 ml
four-necked separable flask equipped with a theonometer, a stirrer, a
raw material inlet port, and a nitrogen gas feed pipe was charged
with 2244 ml of acetic anhydride and 300.00 g (1.170 mol) of Bis
25X-F (manufactured by Honshu Chemical Industry Co., Ltd.), In a
nitrogen atmosphere, 27039 g (2.575 mol) of a 60% nitric 20 acid
aqueous solution was slowly added dropwise to the separable flask
using a dropping funnel at 0 to 10C over one hour while stirring.
After the addition, the mixture was stirred at 0 to 10 C for a
further five hours. The deposited solid was collected by suction
filtration and dried under vacuum to obtain 115.72 g of a yellow
solid product. As a result of analysis, the product was confirmed to
be 254,4'-methylenebis(2-nitro-3,6-dimethylphenol). Synthesis of
4,4'-methylenebis(2-amino-3,6-dimethylphenol)         A 500 ml
eggplant flask equipped with a stirrer was charged with 20.00 g
(0.058 mop of the 4,4'-methylenebis(2-nitro-3,6-dimethylphenol)
obtained above 200 ml of tetrahydrofuran, and 2.45 g (0.002 ml) of
10% palladium/activated carbon, and the mixture was stirred in a
hydrogen atmosphere for 12 hours. The resulting solid was 



5 removed by suction filtration and the solvent in the reaction
solution was evaporated under reduced pressure. After drying under
vacuum, 16.54 g of a white solid was obtained. This product is
referred to as (MA).        IR analysis of the product (M-1)
confirmed amino group absorptions at 3400 cm- 1, 3335 cm"' 1606 cm'',
and 1576 cm'', 11-1-NMR analysis confirmed chemical shifts 10at 1.87,
1.88, 1.93, 1.99, 2.03, 2.08, 2.19, 3.60, 4.27, 5.94, and 7.72 ppm,
13C-NMR analysis confirmed chemical shifts at 13.06, 16.68, 36.40,
118.10, 119.44, 120.97, 130.34, 135.34, and 139.69 ppm, and mass
spectrometry analysis confirmed the molecular weight to be 286.4. As
a result, the resulting product (M-1) was identified as the
bis(aminophenol) derivative shown by the formula (4-2). The yield of
the 15 product (M-1) was 26%. <Example 2> <Synthesis of poLyamide
resin> A four-necked separable flask equipped with a thermometer, a
stirrer, a raw 20 material inlet port, and a dry nitrogen gas feed
pipe was charged with 40.16 g (0.090 mol) of dicarboxylic acid
derivative, which was obtained by reacting 0.045 mol of isophthalic
acid, 0.045 mol of diphenyl ether-4,4'-dicarboxylic acid, and 0.180
mol of 1-hydroxy-1,2,3-benzotriazole (active ester), and 28.64 g
(0.100 mol) of bis(aminophenol) derivative (MA) synthesized in
Example 1. 275 g of 25 N-methyl-2-pyrrolidone was added to dissolve
the mixture. The mixture was reacted at 75C for 16 hours using an oil
bath. Next, 3.44 g (0.020 mol) of 4-ethynylphthalic anhydride
dissolved in 10 g of N-methy1-2-pyrrolidone was added and the mixture
was  stirred for a further three hours to complete the reaction. The
reaction mixture was filtered and poured into a 3:1 (volume ratio)
mixture of water and methanol. The resulting precipitate collected by
filtration was sufficiently washed with water and dried under vacuum
to obtain the target polybenzoxazole precursor resin (A-1) of the
formula 5 (37) in which e=25, which consists of the compounds shown
in Table 1. Transmission rate evaluation      The composition
prepared by dissolving 4.0 g of the polybenzoxazole precursor resin
(A-1) in a mixed solvent of 4.0 g of N-methyl-2-pyrolidone and 4.0 g
of y-butyrolactone was applied to a quartz board using a spin coater
and dried on a hot 



10 plate at 120C for four minutes to obtain a coated film with a
thickness of 10 um. The transmission rate of this coated film was
measured with an ultraviolet/visible region spectrophotometer
(manufactured by Shimadzu Corp). The transmission rate at a
wavelength of 365 mu was 65%. Synthesis of naphthoquinone diazido
sulfonate compound 15A four-necked separable flask equipped with a
thermometer, a stirrer, a raw material inlet port, and a dry nitrogen
gas feed pipe was charged with 14.01 g (0.033 mol) of a phenol
compound shown by the following formula (B-1) and 9.82 g (0.097 mol)
of triethylamine. 137 g of acetone was added to dissolve the mixture.
After cooling the reaction mixture to 10C or less, 26.07 g (0.097
mol) of 201,2-naphthoquinone-2-diazido-4-sulfonylchloride was slowly
added dropw se together with 100 g of acetone while maintaining the
temperature at less than 10C. After stirring for five minutes at 10C
or less, the reaction mixture was stirred at room temperature for
five hours before terminating the reaction. The reaction mixture was
filtered and poured into a 3:1 (volume ratio) mixture of water and
methanol. The 25resulting precipitate collected by filtration was
sufficiently washed with water and dried under vacuum to obtain a
naphthoquinone diazido sulfonate compound shown by the following
formula (Q-1).  Preparation of positive-type photosensitive resin
composition       100 g of the synthesized polybenzoxazole precursor
resin (A-1), and 20 g of the naphthoquinone diazido sulfonate
compound which has a structure of the formula (Q-1) were dissolved in
a mixed solvent of 100 g of N-inethy1-2-pyrtolidone and 100 g of 5
y-butyrolactone. The solution was filtered through a Teflon
(registered trademark) filter with a pore size of 0.2 pm to obtain a
positive-type photosensitive resin composition. Sensitivity
evaluation 10The positive-type photosensitive resin composition was
applied to a silicon wafer using a spin coater and prebaked on a hot
plate at 120C for three minutes to obtain a coated film with a
thickness of about 7.0 pm. The coated film was exposed to radiation
using an i-line stepper (4425i manufactured by NIKON Corp.) through a
mask (a test chart No. 1, with or without a pattern having a width of
0.88 to 501J,M, 15 manufactured by Toppan Printing Co., Ltd.) while
changing the exposure dose. Then, the coated wafer was developed
twice by a paddle method using an aqueous solution of 2.38%
tetramethylarnmonium hydroxide for 130 seconds each time to remove
the exposed areas, and washed with purified water for 10 seconds. As
a result, pattern formation was confirmed at the areas irradiated at
a dose of 280 ml/cm2 (sensitivity was 20 280 mI/cm2), The film
thickness after development was 6.5 mn, which was a very large
thickness. 



Cyclization evaluation The positive-type photosensitive resin
composition was applied to two sheets of 25 silicon wafers using a
spin coater and prebaked on a hot plate at 120C for four minutes to
obtain coated films, each having a thickness of about 1 pm. Next, one
sheet of the silicon wafer with a coated film thereon was immersed in
2% hydrofluoric acid to  obtain a prebaked film. The film was
analyzed using a Fourier transform infrared spectrophotometer,
PARAGON 1000 manufactured by PERKTN ELMER, to calculate the ratio (A)
of the peak of the amide group at 1650 cm-I to the peak of the total
aromatic group at 1490 cm-r. Next, the other silicon wafer with a
coated film was 5 heated at 250C for 90 minutes to obtain a cured
film in the same manner. The film was analyzed using a Fourier
transform infrared spectrophotometer to calculate the ratio (B) of
the peak of the amide group at 1650 cm-I to the peak of the total
aromatic group at 1490 cm-I. The cyclization rate was calculated by
multiplying (1-(B/A)) by 100. The cyclization rate thus calculated
was 91%. 10 <Example 3>      The reaction was carried out in the same
manner as in the polyamide resin synthesis of Example 2, except for
using terephthalic acid instead of the diphenyl ether
4,4'-dicarboxylic acid and changing the amount of the isophthalic
acid and the 15 terephthafic acid to respectively 0.081 mol and 0.009
motto obtain a polybenzoxazole precursor resin (A-2) shown by the
formula (37) in which e=30, which consists of the compounds shown in
Table I. Except for the above changes, the positive-type
photosensitive resin composition was prepared and evaluated in the
same manner as in Example 2. 20 <Example 4> Synthesis of
4,4'-ethylidenebis(2-nitro-3,6-dimethylphenol)       A3000 ml
four-necked separable flask equipped with a thermometer, a stirrer, a
raw material inlet port, and a nitrogen gas feed pipe was charged
with 2244 ml of acetic 25 anhydride and 300.00 g (1.110 mol) of
4,4'-ethylidenebis(2,5-dimethylphenol). In a nitrogen atmosphere,
256.40 g (2.441 mol) of a 60% nitric acid aqueous solution was slowly
added dropwise to the separable flask using a dropping funnel at 0 to
10C over  one hour while stirring. After the addition, the mixture
was stirred at 0 to 10C for a further five hours. The deposited solid
was collected by suction filtration and dried under vacuum to obtain
131.39 g of a yellow solid product. As a result of analysis, the
product was confirmed to be
4,4'-ethylidenebis(2-nitro-3,6-dimethylphenoI). 5 



Synthesis of 4,4'-ethylidenebis(2-amino-3,6-dimethylphenol)       A
500 ml egg plant flask equipped with a stirrer was charged with 20.00
g (0.056 mol) of the 4,4'-eethylenebis(2-nitro-3,6-dimethylphenol)
obtained above, 200 ml of tetrahydrofuran, and 2.35 g (0.002 mol) of
10% palladium/activated carbon, and 10 the mixture was stirred in a
hydrogen atmosphere for 12 hours. The resulting solid was removed by
suction filtration and the solvent in the reaction solution was
evaporated under reduced pressure. After drying under vacuum, 14.85 g
of a white solid was obtained. This product is referred to as (M-2).
IR analysis of the product (M-2) confirmed amino group absorptions at
3394 15 cm 3370 cm", and 1614 cm-I, 11-1-NMR analysis confirmed
chemical shifts at 1.27, 1.29, 1.88, 2.02, 4.11, 4.12, 4.14, 4.19,
6.07, and 7.67 ppm, "C-NMR analysis confirmed chemical shifts at
12.44, 16.89, 21.89, 36.45, 116.90, 117.55, 120.73, 135.16, 136.20,
and 139.49 ppm, and the mass spectrometry analysis confirmed the
molecular weight to be 300.4. As a result, the resulting product
(M-2) was identified to be a 20 bis(arninophenol) derivative shown by
the formula (5-3). The yield of the product (M-2) was 32%. <Example
5> The reaction was carried out in the same manner as in the
polyamide resin 25 synthesis of Example 2, except for changing the
amount of the iseplithalic acid and the diphenyl
ether-4,4'-dicarboxylic acid to respectively 0.344 mol and 0.516 mol,
and using 300.40 g (1.000 mol) of the bis(aminophenol) derivative
(M-2) instead of the  bis(aminophenol) derivative (M-1) to obtain a
polybenzoxazole precursor resin (A-3) shown by the formula (37) in
which e=21, which consists of the compounds shown in Table 1. Except
for the above changes, the positive-type photosensitive resin
composition was prepared and evaluated in the same manner as in
Example 2. S <Example 6> Synthesis of
4,4'-ethy1idenebis(2-nitro-3-methy1-6-cyclohexylphenol)       A 3000
ml four-necked separable flask equipped with a thermometer, a
stirrer, a raw material inlet port, and a nitrogen gas feed pipe was
charged with 2244 ml of acetic 10 anhydride and 300.00 g (0.738 moll
of 4,4'-ethylidenebis(2-cyclohexy1-5-methylphenol). In a nitrogen
atmosphere, 170.50 g (1.623 mol) of a 60% nitric acid aqueous
solution was slowly added dropwise to the separable flask using a
dropping funnel at 0 to 10C over one hour while stirring. After the
addition, the mixture was stirred at 0 to 10C for a further five
hours. The 15 deposited solid was collected by suction filtration and
dried under vacuum to obtain 85.27 g of a yellow solid product. As a
result of analysis, the product was confirmed to be
4,4'-ethylidenebis(2-nitro-3-methy1-6-cyclohexylphenol). 



Synthesis of 4,4'-ethylidenebis(2-amino-3-methyl-6-cyclohexylphenol)
20A 500 ml egg plant flask equipped with a stirrer was charged with
20.09 g (0.040 mol) of the
4,4'-eethylenebis(2-nitro-3-methy1-6-cyclohexylpheno1) obtained
above, 200 ml of tetrahydrofuran, and 1.71 g (0.002 mol) of 10%
palladium/activated carbon, and the mixture was stirred in a hydrogen
atmosphere for 12 hours. The resulting solid was removed by suction
filtration and the solvent in the reaction solution 25 was evaporated
under reduced pressure. After drying under vacuum, 10.87 g of a white
solid was obtained. This product is referred to as (M-3). IR analysis
of the product (M-3) confirmed amino group absorptions at 3418  cnil,
3386 cm4, and 1614cnfl, 'H-NMR analysis confirmed chemical shifts at
1.12, 1.13, 1.14, 1.15, 1.18, 1.21, 1.24, 1.23, 1.30, 1.34, 1.36,
1.57, 1.60, 1.66, 1.69, 1.74, 1.75, 1.92, 



2.77, 2.80, 2.83, 4.17, 4.18, 4.20, 4.22, 6.28 and 7.49 ppm, 13C-NMR
analysis confirmed chemical shifts at 12.43, 22.39, 26.05, 26.67,
33.30, 33.41, 36.25, 536.41, 113.12, 117.09, 131.17, 135.10, 136.24,
and 138.00 ppm, and the mass spectrometry analysis confirmed the
molecular weight to be 436.7. As a result, the resulting product
(M-3) was identified to be a bis(aminophenol) derivative shown by the
formula (9-11). The yield of the product (M-3) was 32%. 10 <Example
7>      The reaction was carried out in the same manner as in the
polyamide resin synthesis of Example 5, except for using 436.64 g
(1.000 mol) of the bis(aminophenol) derivative (M-3) instead of the
bis(aminophenol)derivative (M-2) to obtain the target polybenzoxazole
precursor resin (A-4) shown by the formula (37) in which e=15, which
15 consists of the compounds shown in Table 1. Except for the above
changes, the positive-type photosensitive resin composition was
prepared and evaluated in the same manner as in Example 2. The
structures of B-1 and Q-1 of the examples and Table 1 are shown
below.  OH   



OH    OQ wherein Q is a hydrogen atom or a group shown by the
following formula, 93% of Q being the group shown by the following
formula.   Properties Cyclization rate 16  96  L8  Sensitivity
(mJ/cm2) ORZ 



OSZ Oil OSE  Transmissi on rate (13/0) 59 OL T9 ES  Photosensiti ve
diazoquinon e compound (B) (g) oz 1-6 



az 1-6 ozj oz 1-0 Component and amount  Polyamide resin (A) (100 g)
Acid (molar ratio) Isophthalic acid (0.45) 1
Diphenylether-4,4'-dicarboxylic acid Isophthalic acid (0.81)
Terephthalic acid (0.09) Isophthalic acid (0.34)
Diphenylether-4,4'-dicarboxylic acid (0.52)  Isophthalic acid (0.34)
Diphenylether-4,4'-dicarboxylic acid (0.52)   Amine (molar ratio) 



4,4'-methylenebis(2-amino - 3,6-dimethylplaenol) (1.00)
4,4'-methylenebis(2-ainino 3,6-dimethylphenol) (1.00)
4,4'-ethylidenebis(2-amino - 3,6-dimethylphenol) (1.00)  4,4
'-ethylidenebis(2 -amino 3-methyl-6-cyclohexylphe nol) (1.00)  z
oidurexa Example 3 Example 5 Example 7        As shown in Table I,
the polyamide resins of Examples 2, 3, 5, and 7 had high transparency
and high sensitivity, and exhibited a high cyclization rate when
cured at a low temperature of 250C. 



5 <Example 8> Synthesis of polyamide resin      A four-necked
separable flask equipped with a thermometer, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged
with 409.94 g (0.900 mol) of dicarboxylic acid derivative (active
ester), which was obtained by reacting 0.360 mol of isophthalic acid,
0.540 mol of diphenyl ether-4,4'-dicarboxylic acid, and 1.800 mol of
1-hydroxy-1,2,3-benzotriazole, and 286.37 g (1.000 trio') of
4,4'-methylenebis(2-amino-3,6-dimethylphenol). 2950 g of
N-methyl-2-pyrrolidone was added to dissolve the mixture. The mixture
was reacted at 75C for 12 hours using an oil bath. 15Next, 34.43 g
(0.200 mol) of 4-ethynylphthalic anhydride dissolved in 100 g of
N-methyl-2-pyrrolidone was added and the mixture was stirred for a
further 12 hours to complete the reaction. The reaction mixture was
filtered and poured into a 3:1 (volume ratio) mixture of water and
methanol. The resulting precipitate collected by filtration was
sufficiently washed with water and dried under vacuum to obtain the
20 target polyamide resin (A-8) in which the units of the formulas
(14-1), (14-2), and (14-3) were randomly copolymerized at a ratio
satisfying the equations {c/(c+d)} x 100 ---- 100 and {d/(e+d)} x 100
= 0. The number average molecular weight of the polyarnide resin
(A-8) was 12,000 and the resin consisted of the compounds shown in
Table 2. 25 Transmission rate evaluation A solution prepared by
dissolving 4.0 g of the polyamide resin (A-8) in 8.0 g of
y-butyrolactone was applied to a quartz board using a spin coater and
dried on a hot plate at 120C for four minutes to obtain a coated film
with a thickness of 10 um. The transmission rate of this coated film
was measured with an ultraviolet/visible region spectrophotometer
(manufactured by Shimadzu Corp). The transmission rate at a 5
wavelength of 365 nm was 67%. Synthesis of naphthoquinone diazido
sulfonate compound       A four-necked separable flask equipped with
a thermometer, a stirrer, a raw material inlet port, and a dry
nitrogen gas feed pipe was charged with 15.82 g (0.025 10 mol) of a
phenol compound shown by the formula (B-2) and 8.40 g (0.083 mol) of
triethylamine. 135 g of tetrahydrofuran was added to dissolve the
mixture. After cooling the reaction mixture to 10C or less, 22.30 g
(0.083 mol) of 1,2-naphthoquinone-2-diazido-4-sulfonylehloride was
slowly added dropwise together with 100 g of tetrahydrof-uran while
maintaining the temperature at less than 10C. 



15After stirring for five minutes at 10C or less, the reaction
mixture was stirred at room temperature for five hours before
terminating the reaction. The reaction mixture was filtered and
poured into a 3:1 (volume ratio) mixture of water and methanol. The
resulting precipitate collected by filtration was sufficiently washed
with water and dried under vacuum to obtain a naphthoquinone diazido
sulfonate compound shown by the 20 following formula (Q-2).
Preparation of positive-type photosensitive resin composition
100 g of the synthesized polyamide resin (A-8), 15 g of the
naphthoquinone diazido sulfonate compound, which has a structure of
the following formula (Q-2), were 25 dissolved in 200 g of
N-methy1-2-pyrrolidone. The solution was filtered through a
fluororesin filter with a pore size of 0.2 pan to obtain a
positive-type photosensitive resin composition.  Sensitivity
evaluation The positive-type photosensitive resin composition was
applied to a silicon wafer using a spin coater and prebaked on a hot
plate at 120C for three minutes to 5 obtain a coated film with a
thickness of about 8.1 um. The coated film was exposed to radiation
using an Wine stepper (44251 manufactured by NIKON Corp.) through a
mask (test chart No. 1, with or without a pattern having a width of
0.88 to 50 um, manufactured by Tappan Printing Co., Ltd.) while
changing the exposure dose. Then, the coated wafer was developed
twice by a paddle method using an 10 aqueous solution of 2.38%
tetramethylannnonium hydroxide for 150 seconds each time to remove
the exposed areas and washed with purified water for 10 seconds. As a
result, pattern formation was confirmed at the areas irradiated at a
dose of 260 mJ/cm2 (sensitivity was 260 mJ/cm2). The film thickness
after development was 8.0 um, which was a very large thickness. 15
Cyclization rate evaluation       The positive-type photosensitive
resin composition was applied to two sheets of silicon wafers using a
spin coater and prebakerl on a hot plate at 120C for four minutes to
obtain coated films, each having a thickness of about 1 urn. Next,
one sheet of the 20 silicon wafer with a coated film thereon was
immersed in a 2% hydrofluoric acid to 



obtain a prebaked film. The film was analyzed using a Fourier
transform infrared spectrophotometer, PARAGON 1000 (manufactured by
PERKINELMER), to calculate the ratio (A) of the peak of the amide
group at 1650 cm-' to the peak of the total aromatic groups at 1490
cm* Next, the other silicon wafer with a coated film was 25 heated in
an oven at 250C for 90 minutes to obtain a cured film in the same
manner. The film was analyzed using a Fourier transform infrared
spectrophotometer to calculate the ratio (B) of the peak of the amide
group at 1650 tiff' to the peak of the  total aromatic groups at 1490
ern- I . The cyclization rate was calculated by multiplying (1-(B/A))
by 100. The cyclization rate thus calculated was 95%. Evaluation of
water absorption 5The positive-type photosensitive resin composition
was applied to a 6-inch silicon wafer using a spin coater and
prebaked on a hot plate at 120C for four minutes to obtain a coated
film with a thickness of about 10 pm. The silicon wafer with the
coated film thereon was heated in an oven at 250C for 90 minutes.
After curing, the coated film was cut to produce a 5 cm x 5 cm
square, which was immersed in a 2% 10 hydrofluoric acid solution. The
water absorption of the film was measured according to J1S-K7209 and
found to be 0.65%. <Example 9> The reaction was carried out in the
same manner as in Example 8, except for is changing the amount of
isophthalic acid and diphenyl ether-4,4'-dicarboxylic acid
respectively to 0.200 mol and 0.700 mol, reducing the amount of
4,4'-methylenebis (2-amino-3,6-dimethylphenol) to 214.78 g (0.750
mol) and using 70.08 g (0.250 mol) of
3,3'-diamino-4,4'-dihydroxydiphenylsulfone to replace the remainder
to obtain a polyamide resin (A-9) in which the units of the formulas
(14-1), (14-2), and (14-3) are 20 randomly copolymerized at a ratio
satisfying the equations {e/(c+d)} x 100 = 75 and {d/(c+d)} x 100 =
25. The number average molecular weight of the polyamide resin (A-9)
was 13,000 and the resin consisted of the compounds shown in Table 2.
Except for the above changes, the positive-type photosensitive resin
composition was prepared and evaluated in the same manner as in
Example S. 25 <Example 10> The reaction was carried out in the same
manner as in Example 8, except for  omitting the use of isophthalic
acid and instead increasing the amount of diphenyl
ether-4,4'-dicarboxylic acid to 0.900 mol, reducing the amount of
4,4' -methylenebis (2-amino-3,6-dimethylphenol) to 114.55 g (0.400
mol) and using 219.76 g (0.600 mol) of
hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane to replace the
remainder to 5obtain a polyamide resin (A-10) in which the units of
the formulas (14-1), (14-2), and 



(14-3) are randomly copolymerized at a ratio satisfying the equations
{c/(c+d)) x 100 = 40 and {d/(e+d)) x 100 = 60. The number average
molecular weight of the polyamide resin (A-10) was 13,000 and the
resin consisted of the compounds shown in Table 2. Except for the
above changes, the positive-type photosensitive resin composition was
10 prepared and evaluated in the same manner as in Example 8.
<Example 11> The reaction was carried out in the same manner as in
Example 8, except for changing the amount of isophthalic acid and
diphenyl ether-4,4'-dicarboxylic acid 15 respectively to 0.340 mob
and 0.510 mol, reducing the amount of
4,4'-methylenebis(2-amino-3,6-dimethylphenol) to 200.46 g (0.700 mol)
and instead using 69.08 g (0.300 mot) of
3,3'-diamino-4,4'-dihydroxydipbenylmethane, and changing the amount
of 4-ethynylphthalic anhydride to 51.64 g (0.300 mol) to obtain a
polyatnide resin (A-11) in which the units of the formulas (14-1),
(14-2), and (14-3) are 20 randomly copolymerized at a ratio
satisfying the equations {c/(c+d)} x 100 + 70 and {d/(c+d)} < 100 =
30. The number average molecular weight of the polyamide resin (A-11)
was 9100 and the resin consisted of the compounds shown in Table 2.
Except for the above changes, the positive-type photosensitive resin
composition was prepared and evaluated in the same manner as in
Example 8. 25 <Example 12> The reaction was carried out in the same
manner as in Example 11, except for  using 77.50 g (0.300 mol) of
2,2-bis(3-amino-4-hydroxyphenyl)propane instead of
3,3'-diamino-4,4'-dihydroxydiphenylmethane to obtain a polyarnitie
resin (A-12) in which the units of the formulas (14-1), (14-2), and
(14-3) are randomly copolymerized at a ratio satisfying the equations
Ic/(c+d)) x 100 = 70 and {d/(c+d)} x 100 = 30. The 5 number average
molecular weight of the polyamide resin (A-12) was 9400 and the resin
consisted of the compounds shown in Table 2. Except for the above
changes, the positive-type photosensitive resin composition was
prepared and evaluated in the same manner as in Example 8. 10
<Example 13> The reaction was carried out in the same manner as in
Example 8, except for changing the amount of isophthalie acid and
diphenyl ether-4,4'-dicarboxylic acid respectively to 0.344 mol and
0.516 mol, using 300.40 g (1.000 mol) of
4,4'-ethylidenebis(2-amino-3,6-dimethylphenol) instead of 15
4,4'-methylenebis(2-amino-3,6-dimethylphenol), and changing the
amount of 4-ethynylphthalic anhydride to 48.20 g (0.280 mol) to
obtain a polyamide resin (A-13) in which the units of the formulas
(14-1), (14-2), and (14-3) are randomly copolymerized at a ratio
satisfying the equations {c/(c+d)} x 100 = 100 and fc1/(c+d)) x 100 =
0. The number average molecular weight of the polyarnide resin (A-11)
was 20 10,200 and the resin consisted of the compounds shown in Table
2. Except for the above changes, the positive-type photosensitive
resin composition was prepared and evaluated in the same manner as in
Example 8. 



<Example 14> 25The reaction was carried out in the same manner as in
Example 13, except for changing the amount of isophthalic acid and
diphenyl ether-4,4'-dicarboxylic acid respectively to 0.252 mol and
0.588 mol, reducing the amount of
4,4'-ethylenebis(2-atnino-3,6-dimethylphenol) to 210.28 g (0.700 mol)
and using 69.08 g (0.300 mol) of
3,3'-diamino-4,4'-dihydroxydiphenylmethane to replace the remainder,
and changing the amount of 4-ethynylphthalic anhydride to 55.08 g
(0.320 mol) to obtain a polyamide resin (A-14) in which the units of
the formulas (14-1), (14-2), and 5(14-3) are randomly copolymerized
at a ratio satisfying the equations {c/(ti-d)) x 100 = 70 and
101/(c+d)) x 100 = 30. The number average molecular weight of the
polyamide resin (A-14) was 9500 and the resin consisted of the
compounds shown in Table 2. Except for the above changes, the
positive-type photosensitive resin composition was prepared and
evaluated in the same manner as in Example 8. 10 <Example 15> The
reaction was carried out in the same manner as in Example 14, except
for using 77.50 g (0.300 mol) of
2,2-bis(3-amino-4-hydroxyphenyl)propane instead of
3,3'-diamino-4,4'-dihydroxydiphenylmethane to obtain a polyamide
resin (A-15) in 15 which the units of the formulas (14-1), (14-2),
and (14-3) are randomly copolymerized at a ratio satisfying the
equations {e/(c+d)} x 100 = 70 and {d/(c+d)} x 100 = 30. The number
average molecular weight of the polyamide resin (A-15) was 9600 and
the resin consisted of the compounds shown in Table 2. Except for the
above changes, the positive-type photosensitive resin composition was
prepared and evaluated in the same 20 manner as in Example 8.
<Example 16>       The reaction was carried out in the same manner as
in Example 13, except for using 436.64 g (1.000 moll of
254,4'-ethylidenebis(2-amino-3-methyl-6-cyclohexylphenol) instead of 



4,4'-ethylidenebis(2-amino-3,6-dimethylphenol) to obtain a polyamide
resin (A-16) in which the units of the formulas (14-1), (14-2), and
(14-3) are randomly copolymerized  at a ratio satisfying the
equations {c/(c+d)} x 100 = 100 and {d/(c+d)} k 100 = 0. The number
average molecular weight of the polyamide resin (A-16) was 9200 and
the resin consisted of the compounds shown in Table 2. Except for the
above changes, the positive-type photosensitive resin composition was
prepared and evaluated in the same 5 manner as in Example 8.
<Comparative Example 1> Synthesis of polyamide resin A four-necked
separable flask equipped with a thermometer, a stirrer, a raw 10
material inlet port, and a dry nitrogen gas feed pipe was charged
with 443.21 g (0.900 mol) of a dicarboxylic acid derivative (active
ester), which was obtained by reacting 0.900 mol of diphenyl ether
4,4'-dicarboxylic acid and 1.800 mol of
1-hydroxy-1,2,3-benzotriazole, and 366.26 g (1.000 mol) of
hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane. 3200 g of 15
N-methyl-2-pyrrolidone was added to dissolve the mixture. The mixture
was reacted at 75C for 12 hours using an oil bath.      Next, 34.43 g
(0.200 mol) of 4-ethynylphthalic anhydride dissolved in 100 g of
N-methyl-2-pyrrolidone was added and the mixture was stirred for a
further 12 hours to complete the reaction. The reaction mixture was
filtered and poured into a 3:1 20 (volume ratio) mixture of water and
methanol. The resulting precipitate collected by filtration was
sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-17) in which the units of the formulas
(14-1), (14-2), and (14-3) are randomly copolymerized at a ratio
satisfying the equations {c/(c+d)} x 100 -- 0 and {d/(c+d)} x 100 -
100. The number average molecular weight of the polyamide 25 resin
(A-17) was 12,000 and the resin consisted of the compounds shown in
Table 2. Except for the above changes, the positive-type
photosensitive resin composition was prepared and evaluated in the
same manner as in Example 8.  <Comparative Example 2> The reaction
was carried out in the same manner as in Example 9, except for using
232.25 g (1.000 mol) of 3,3'-diamine-4,4'-dihydroxydiphenylether
instead of 



54,4'-methylenebis(2-amino-3,6-dimethylphenol) and
3,3'-diamino-4,4'-dihydroxydiphenylsulfone to obtain a polyamide
resin (A- 18)in which the units of the formulas (14-1), 04-2), and
(14-3) are randomly copolymerized at a ratio satisfying the equations
{c/(c-1-d)} x 100 = 0 and {d/(c+d)} x 100 .= 100. The number average
molecular weight of the polyamide resin (A-18) was 11,000 and the 10
resin consisted of the compounds shown in Table 2. Except for the
above changes, the posit ve-type photosensitive resin composition was
prepared and evaluated in the same manner as in Example 8.
<Comparative Example 3> 15The reaction was carried out in the same
manner as in Comparative Example 1, except for changing the mol ratio
of diphenyl ether-4,4'-dicarboxylic acid to 0.880 mol and using
258.32 g (1.000 moI) of 2,2-bis(3-amino-4-hydroxyphenyl)propane
instead of hexafluoro-2,2-bis(3-amino-4-hydroxyphenyopropane to
obtain a polyamide resin (A-19) in which the units of the formulas
(14-1), (14-2), and (14-3) are randomly 20 copolymerized at a ratio
satisfying the equations {c/(c+d)} x 100 = 0 and {d/(c+d)} x 100 =
100. The number average molecular weight of the polyamide resin
(A-19) was 10,000 and the resin consisted of the compounds shown in
Table 2. Except for the above changes, the positive-type
photosensitive resin composition was prepared and evaluated in the
same manner as in Example 8. 25The structures of 13-2 and Q-2 of the
Examples and Comparative Examples and Table 2 are shown below,
wherein Q is a hydrogen atom or a group shown by the following
formula, 85% of Q being the group shown by the following formula.
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000 M ulsar 0171193Alod    Isophthalic acid (0.20)
Diphenylether-4,4'-dicarboxyl ic acid (0.70)
Diphenylether-4,4'-dicarboxyl ic acid (0.90) , Isophthalic acid
(0.34) Diphenylether-4,4 ' - dicarb oxyl ic acid (0.51) Isophthalic
acid (0.34) diphenylether-4,4'-dicarboxyli c acid (0.51) Isophthalic
acid (0.34) Diphenylether-4,4'-dicarboxyl ic acid (0.52)  Isophthalic
acid (0.25) Diphenylether-4,4'-dicarboxyl 
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4,4'-methylenebis(2-araino- 



3,6-dimethylphenol) (0.70) 2,2-bis(3-amino-4-hydroxyphenyl) propane
(0.30)  4,4'-ethylidenebis(2-amino- 3,6-dimethylphenol) (1.00) 4
,4'-ethylidenebis(2-amino- 3,6-dimethylphenol) (0.70) 3,3 '
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Diphenylether-4,4 ' -dicarboxyl it acid (0.59) Isophthalic acid (034)
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ic acid (0.45) 4,4'-oxydiphathalic anhydride (0.45)
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propnej0.30) 4,4'-ethylidenchis(2-amino- 3-methy1-6-cyclohexylphenol)
(1.00) 4,4'-inethylenebis(2-amino- 3,6-dimethylphenol) (1.00)
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Example 16 Example /7 Example 18 1 Compa ativ e Example 1  Compa ativ
e Example 2  Compa ativ e Example 3  Comparativ Example 4 Comparativ
Exam  le 5  As shown in Table 2, the photosensitive resin
compositions of Examples 8 to 16 have high transparency and high
sensitivity, and exhibit a high cyclization rate even when cured at a
low temperature of 250C. Semiconductor devices can be produced by
applying the positive-type 



5 photosensitive resin compositions obtained in the above Examples
and Comparative Examples to semiconductor elements to form a pattern
and forming protective films by curing the coatings in an oven in the
same manner as in Example 8.       The semiconductor devices obtained
in this manner are expected to operate normally. The semiconductor
devices produced by using the positive-type 10 photosensitive resin
compositions of Examples 8 to 16 are expected to operate with higher
reliability than those produced by using the positive-type
photosensitive resin compositions of the Comparative Examples because
of their lower water absorption. <Example 17> 15 Synthesis of
polyamide resin       A four-necked separable flask equipped with a
thermometer, a stirrer, a raw material inlet port, and a dry nitrogen
gas feed pipe was charged with 286.37 g (1.000 mol) of
4,4'-methylenebis(2-amino-3,6-ditnethylphenol) and 2790 g of
N-methyl-2-pyrrolidone to obtain a solution. 53.36 g (0.172 mol) of
20 4,4'-oxydiphthalic anhydride was slowly added while cooling the
flask with water. After reacting for two hours at 60C on an oil bath,
338.81 g (0.688 mol) of a dicarboxylic acid derivative (active ester)
obtained by reacting 0.688 mol of diphenyl ethcr 4,4'-dicarboxylic
acid and 1.376 mu! of 1-hydroxy-1,2,3-benzotriazole was added, and
the reaction was continued for a farther 14 hours at 60C. 25Next,
48.20 g (0.280 mol) of 4-ethynylphthalic anhydride dissolved in 190 g
of N-methyl-2-pyrrolidone was added and the mixture was stirred for a
further three hours to complete the reaction. The reaction mixture
was filtered and poured into a 3:1  (volume ratio) mixture of water
and methanol. The resulting precipitate collected by filtration was
sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-20) in which the units of the formulas
(13-1), (13-2), and (13-3) are randomly copolymerized at a ratio
satisfying the equations {a/(a+b)} x 100 ---- 5100 and {b/(a+b)) x
100 = 0. The carboxylic acid component of the polyamide resin (A-20)
was a combination of 80 mot% of dicarboxylic acid and 20 mol% of
tetracarboxylic acid. The resin had a number average molecular weight
of 10,800 and consisted of the compounds shown in Table 2.
Except for the above, the positive-type photosensitive resin
composition was 10 prepared and evaluated in the same manner as in
Example 8. <Example 18> Synthesis of polyamide resin A four-necked
separable flask equipped with a thermometer, a stirrer, a raw 



15 material inlet port, and a dry nitrogen gas feed pipe was charged
with 39,65 g (0.200 mol) of 4,4%diaminodiphenylmethane and 2320 g of
N-methyl-2-pyrrolidone to obtain a solution. 139.59 g (0.450 mol) of
4,4'-oxydiphthalic anhydride was slowly added while cooling the flask
with water. After reacting for two hours at 60C on an oil bath,
229.10 g (0.800 mol) of 4,4'-methylenebis(2-amino-3,6-dimethylphenol)
was added 20 together with 100 g of N-methyl-2-pyrrolidone, and the
reaction was continued for a further one hour at 60C.      Then,
221.61 g (0.450 mol) of a dicarboxylic acid derivative (active ester)
obtained by reacting 0.450 mol of diphenyl ether-4,4'-dicarboxylic
acid and 0.900 mol of 1-hydroxy-1,2,3-benzotriazole was added
together with 100 g of 25 N-methyl-2-pyrrolidone, and the reaction
was continued for a further 14 hours at 60C. Next, 34.43 g (0.200
mol) of 4-ethynylphthalic anhydride dissolved in 140 g of
N-methy1-2-pyrrolidone was added and the mixture was stirred for a
further three hours  to complete the reaction. The reaction mixture
was filtered and poured into a 3:1 (volume ratio) mixture of water
and methanol. The resulting precipitate collected by filtration was
sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-21) in which the units of the formulas
(13-1), (13-2), and 5(13-3) are randomly copolymerized at a ratio
satisfying the equations {a./(a+b)} x 100 80 and {b/(a+b)} x 100 20.
The carboxylic acid component of the polyamide resin (4-21) was a
combination of 50 mol% of dicarboxylic acid and 50 mol% of
tetracarboxylic acid. The resin had a number average molecular weight
of 11,800 and consisted of the compounds shown in Table 2. JOA
positive-type photosensitive resin composition was prepared in the
same manner as in Example 8, except for changing the amount of the
naphthoquinone diazido sulfonate compound of the formula (Q-1) to 25
g.       The resulting positive-type photosensitive resin composition
was evaluated in the same manner as in Example 8, except that in the
sensitivity evaluation the 15 developing time was adjusted so that
the film thickness difference before and after development was 1 gm.
<Comparative Example 4> Synthesis of polyamide resin 20A four-necked
separable flask equipped with a thermometer, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged
with 258.32 g (1.000 mol) of 2,2-bis(3-amino-4-hydroxyphenyl)propane
and 2680 g of N-methy1-2-pyrrolidone to obtain a solution. 55.84 g
(0.180 mol) of 4,4'-oxydiphthalic anhydride was slowly added while
cooling the flask with water. 25 After reacting for two hours at 60C
on an oil bath, 354.57 g (0.720 rnol) of a dicarhoxylic acid
derivative (active ester) obtained by reacting 0.720 mol of diphenyl
ether-4,4'-dicarboxylic acid and 1.440 awl of
1-hydroxy-1,2,3-benzotriazole was added, 



and the reaction was continued for a further 14 hours at 60C.
Next, 34.43 g (0.200 mol) of 4-ethynylphthalic anhydride dissolved in
140 g of N-methyl-2-pyrrolidone was added and the mixture was stirred
for a further three hours to complete the reaction The reaction
mixture was filtered and poured into a 3:1 5 (volume ratio) mixture
of water and methanol. The resulting precipitate collected by
filtration was sufficiently washed with water and dried under vacuum
to obtain the target polyamide resin (A-22) in which the units of the
formulas (13-1), (13-2), and (13-3) are randomly copolymerized at a
ratio satisfying the equations {a/(a+b)} x 100 = 0 and fb/(a+b)1 x
100 = 100. The carboxylic acid component of the polyamide resin 10
(A-22) was a combination of 20 mol% of dicarboxylic acid and 80 mol%
of tetracarboxylic acid. The resin had a number average molecular
weight of 11,300 and consisted of the compounds shown in Table 2.
The positive-type photosensitive resin composition was prepared in
the same manner as in Example 8. 15The resulting positive-type
photosensitive resin composition was evaluated in the same manner as
in Example 8, except that in the sensitivity evaluation the
developing time was adjusted so that the film thickness difference
before and after development was 1 um. 20 <Comparative Example 5>
Synthesis of polyamide resin       A four-necked separable flask
equipped with a thermometer, a stirrer, a raw material inlet port,
and a dry nitrogen gas feed pipe was charged with 198.26 g (1.000
mol) of 4,4'-diaminodiphenylmethane and 1960 g of
N-methyl-2-pyrrolidone to obtain 25 a solution. After slowly adding
291.60 g (0.940 mol) of 4,4'-oxydiphthalic anhydride while cooling
the flask with water, the mixture was reacted for 14 hours at 40C
using an oil bath.         Next, 20.66 g (0.120 mol) of
4-ethynylphthalic anhydride dissolved in 80 g of
N-methy1-2-pyrrolidone was added and the mixture was stirred for a
further three hours to complete the reaction. The reaction mixture
was filtered and poured into a 3:1 (volume ratio) mixture of water
and methanol. The resulting precipitate collected by 5filtration was
sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-23) in which the units of the formulas
(13-1), (13-2), and (13-3) are randomly copolymerized at a ratio
satisfying the equations {a/(a+b)} x 100 = 0 and (1)/(a+b)) x 100=
100. 100 mol% of the carboxylic acid component of the L.,polyamide
resin (A-23) was tetracraboxylic acid. The number average molecular
10 weight was 12,200 and the polyamide resin (A-23) consisted of the
compounds shown in Table 2. 



A positive-type photosensitive resin composition was prepared in the
same manner as in Example 8, except for changing the amount of the
naphthoquinone diazido sulfonate compound of the formula (Q-1) to 25
g. 15The resulting positive-type photosensitive resin composition was
evaluated in the same manner as in Example 8, except that in the
sensitivity evaluation the developing time was adjusted so that the
film thickness difference before and after development was I pm. It
was found that unexposed areas immediately dissolved, failing to form
a pattern. 20Otherwise, the positive-type photosensitive resin
composition was evaluated in the same manner as in Example 8.
INDUSTRIAL APPLICABILITY According to the present invention, a raw
material for a polyamide resin having 25a benzoxazole precursor
structure, particularly a polybenzoxazole precursor resin having a
benzoxazole precursor structure as a major component, having high
transparency and high sensitivity and cured at a low temperature can
be provided.  Furthermore, a raw material for a polyarnide resin
having a benzoxazole structure, particularly a polybenzoxazole resin
having a benzoxazole structure as a major component, having high
transparency and high sensitivity and cured at a low temperature can
be provided. According to the present invention, a raw material of a
5 polyamide resin having an imide structure, an imide precursor
structure, or an amide acid ester structure, exhibiting high
sensitivity and a low water absorption rate when cured at a low
temperature can be provided.       The positive-type photosensitive
resin composition of the present invention has high transparency and
high sensitivity and has a high cyclization rate even when cured 10at
a low temperature. Due to these characteristics, the positive-type
photosensitive resin composition can be suitably used as a surface
protecting film and interlayer dielectric film of semiconductor
elements and display elements. The positive-type photosensitive resin
composition of the present invention has high transparency and high
sensitivity and exhibits low water absorption even when cured at a
low temperature. 15Due to these characteristics, the positive-type
photosensitive resin composition can be suitably used as a surface
protecting film and interlayer dielectric film of semiconductor
elements and display elements. 



CLAIMS 1.A bis(aminophenol) derivative shown by the following formula
(1), the bis(aminophenol) derivative being used as a raw material for
a polyamide resin for a positive-type photosensitive resin
composition,           wherein R1 is an organic group selected from
the group consisting of an alkylene group, a substituted allcylene
group, 0 , S ,  SO2 , CO , NHCO-, and a single bond, R2 individually
represents an alkyl group, an alkoxy group, an acyloxy group, or a
cycloallcyl group, and R3 individually represents a hydrogen atom, an
alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl
group.  2. The bis(aminophenol) derivative according to claim 1,
wherein 11.2 in the formula (1) is an alkyl group and R3 in the
formula (1) is an alkyl group.  3. The bis(aminophenol) derivative
according to claim 2, wherein Ri in the formula ( s an alkylene group
or a substituted alkylene group.  4. The bis(aminophenol) derivative
according to claim 1, wherein R1 in the formula (1) is an alkylene
group or a substituted alkylene group.  5. A process for producing a
bis(aminophenol) derivative used as a raw material for a polyamide
resin for a positive-type photosensitive resin composition comprising
a step of reducing both nitro groups of the compound of formula (2)
to obtain a bis(aminophenol) derivative, HO  (2)        wherein R4 is
an organic group selected from the group consisting of an alkylene
group, a substituted allwlene group, -0-, SO2-, -NHCO-, and a single
bond, R6 individually represents an alkyl group, an allcoxy group, an
acyloxy group, or a cycloalkyl group, and R6 individually represents
a hydrogen atom, an alkyl group, an alkoxy group, an acyloxy group,
or a cycloalkyl group.  6. The process for producing a
bis(aminophenol) derivative according to claim 5, wherein the
reduction of the nitro group is carried out in a hydrogen atmosphere
in the presence of a transition metal catalyst. 



7. A polyamide resin obtained by a reaction of a diamine component
and a carboxylic acid component, all or a part of the diamine
component being a bis(aminophenol) derivative shown by the following
formula (1), 110  (1)       wherein R1 is an organic group selected
from the group consisting of an alkylene group, a substituted
alkylene group, -0-, -S-, S02-, -NICO-, and a single bond, R2
individually represents an alkyl group, an alkoxy group, an acyloxy
group, or a cycloallcyl group, and R3 individually represents a
hydrogen atom, an alkyl group, an alkoxy group, an acyloxy group, or
a cycloalkyl group.  8. The polyamide resin according to claim 7,
wherein R2 in the bis(aminophenol) derivative shown by the formula
(1) is an alkyl group or an alkoxy group and R3 is an alkyl group or
an alkoxy group.  9. The polyamide resin according to claim 7,
wherein the polyamide resin contains a polybenzoxazole precursor
structure.  10. A positive-type photosensitive resin composition
comprising (A) the polyamide resin according to claim 7 and (B) a
photosensitive diazoquinone compound.   11. The positive-type
photosensitive resin composition according to claim 10, further
comprising (C) a phenol compound which differs from the bis
(aminophenol) derivative set forth in the general formula (1).  12.
The positive-type photosensitive resin composition according to claim
11, wherein the content of (C) the phenol compound is I to 30 parts
by weight per 100 parts by weight of (A) the polyamide resin.  13.
The positive-type photosensitive resin composition according to claim
10, wherein the content of (B) the photosensitive diazoqu none
compound is 1 to 50 parts by weight per 100 parts by weight of (A)
the polyamide resin.  14. A protective film consisting of a cured
product of the positive-type photosensitive resin composition
according to claim 10.  15. The protective film according to claim 14
for protecting the surface of a semiconductor element or a display
element. 



16. A semiconductor device having the protective film according to
claim 14.  17. A display element having the protective film according
to claim 14.  18. A protective film consisting of a cured product of
the positive-type photosensitive resin composition according to claim
11.  19. The protective film according to claim 18 for protecting the
surface of a semiconductor element or a display element.  20. A
semiconductor device having the protective film according to claim
18.  21. A display element having the protective film according to
claim 18.  22. An interlayer dielectric film consisting of a cured
product of the positive-type photosensitive resin composition
according to claim 10. 23.A semiconductor device having the
interlayer dielectric film according to claim 22.   24. A display
element having the interlayer dielectric film according to claim 22.
25. An interlayer dielectric film consisting of a cured product of
the positive-type photosensitive resin composition according to claim
11.  26. A semiconductor device having the interlayer dielectric film
according to claim 25. 27.A display element having the interlayer
dielectric film according to claim 25. 










