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a sem conductor device, and a dis [E &Rﬁi nt. BACKGROUND ART
15Aromati ¢ di am nes having two am no gr oups in one nol ecul e have been,
used as a surface protection filmor an interlayer dielectric filmof
sem conductor elenents and as a raw material for polyam de resins
havi ng excel | BIR(ANENOPHENQIL) DERIVATIVE) PROCESS FOB. FRGDUCING THE SAME,
mechani cal properties, and particularly as a raw material for a
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used in the | atest senlcon nt erial having
noi sture-proof reliability due to non- possessi on of a carbonyl group
derived froma 25 high polar imde ring. A part of a patterning
process camEQHMNICABFELRBd by providing these resins wth
phot osensi ti vi t¥ A photosensitive resin conposition having an effect
of reducing thelhe present invention relates to a bis(aminophenol) derivative, aprocess for
" 10 producing the same, a polyamide resin, a positive-type photosensitive resin composmon,
a protective film, an interlayer dielectric film, a semiconductor device, and a display

element.

BACKGROUND ART
15 Aromatic 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. |
20 In recent years, due to an increase in demand for high—perfonnance
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




process time and increasing the yield is being devel oped by using
these resins. More recently, a positive-type photosensitive resin
conposi tion which can be devel oped using an al kal i ne agueous sol ution
has been devel oped fromthe viewpoint of safety. For exanple, Patent
Docunent 1 discloses a positive-type photosensitive resin conposition
5 which conprises a pol ybenzoxazol e precursor having a structure
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exposed astpadwywalessmtitg maferibls bitGildohe a s@indbnpokitiof fdfigeanes of the
qggosed area and unexposed area 20 patterning. The pol ybenzoxazol e
precutGorinsiggion. i n the positive-type photosensitive resin conposition
fromwhich the coated relief pattern has been formed is cyclized by
dehydr at i on wiée develepment mechasispeofthepasitve-tapmhot@OBdivewtsr eby t he
precursor resin ultimately turns into a pol ybenzoxazol e resin having
hi-gh heat c¥9sision a8 follodrar The didzeguimone compavnd iths yaexposad argdtiegr at i on
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exposure process.
ultimately turns into a polybenzoxazole resin having high heat resistance. Remarkable

ry

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 curing is an




When a positive-type photosensitive resin conposition is used in
practice, the sensitivity of the photosensitive resin conposition is
particularly inportant. Low sensitivity requires a | ong exposure
time, which results in a |low throughput. In order 15to increase the
sensitivity of the photosensitive resin conposition, a method of. .
protecting the phenolic hydroxyl group in the pol ybenzoxazol e
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Therefore, development of a positive-type photosensitive resin composition
25  using 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




25 high sensitivity and a high cyclization rate even when cured at a
| ow tenperature, and also a polyam de resin used as a raw material of
the positive-type photosensitive resin conposition. Another object of
the present invention is to provide a positive-type photosensitive
resin conposition containing a polyam de resin having a benzoxazol e
structure, particularly a polyam de resin containing the benzoxazol e
structure as a mmjor conponent, exhibiting high sensitivity and a
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a polyam de resin used as a raw materjal of the positive-type
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to provide a protective filmand an interlayer dielectric film
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a sem conductor elenent and a display elenent in which the protective
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or a single bond,

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 polyamide
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 = -



individually represents an al kyl group, an al koxy group, an acyl oxy
group, or a cycloal kyl group, and R3 individually represents a

hydr ogen atom an al kyl group, an al koxy group, an acyl oxy group, or
a cycl oal kyl group. 3. The bis(am nophenol) derivative according to
claim2, wherein R2 in the 10fornula (1) is an alkyl group and R 3 in
the formula (1) is an alkyl group. 4. The bis(aninophenol)
derivative accordlng to claim2 or 3, wherein in the fornula (1)
is an al ky %tﬁgenglﬁlmffswrcoamgaﬁgq fQn{AiAg QPPB’W@ﬁéeS@?]EﬂXnga %‘ZOW‘ﬂFocess
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group, an acyl oxy group, or a cycloal kyl group. 6. The process for

pr oduci ng havihg ax anikde seyihencn)imiiergrecatdsoy sngaea of b gmide acidasit Sructure,
wherein the reduction of the nitro group is carried out in a hydrogen
at mospher exhihitingdighrsessiingty anfl adow mensirt hbsorptenakte cednaklysitcuredzt a low

pol yam de resin conpr|5|ng bi s(am nophenol) and a structure derived
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composition and a semiconductor element and a display element in which the protective

15  film and the interlayer dielectric film are used.

DISCLOSURE OF THE INVENTION
The above objects can be attained by the following inventions.
w L. 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) 20 wherein RL is an organic group selected fromthe group

consi sting of an al kyl ene group, a substituted al kyl ene group, -0-,
-S, -S@-, -CO, and -NHCO-, or a single bond, R2 individually
represents an al kyl group, an al koxy group, an acyl oxy group or a
cycl oal kyl group, and 123 individually represents a hydrogen atom an
al kyl group, an al koxy group, an acyl oxy group, or a cycl oal kyl

group. 10. The polyam de resin according to claim9, wherein 122 in
t he bi s(am nophenol) deri vatjjwe shgwn bm_theNﬁprnula (1) is an al kyl
group or an islkoxy group an ys an a group or an al koxy
group. 11. The polyanide r agcor }ﬁny one of clains, 7

a

to 10, wherein the 5 pol yant de ol ybenzoxazol e
precursor structure. 12. Ap I ve-type phQtosensitive resin
conposition conprising (A) thé& polyam de resik according to any one
of claims 7 to 11 and (B) a photosensitive di azoqui none conpound.
13. The positive-type photosensitive(yesin conposition according to
claim12, 10 wherein the content of the photosensitive di azoqui none
conmpound (B) is 1 to 50 parts by weight per 100 parts by wei ght of
the polyam de resin (A) according to any one of clains 7 to 11. 14.
The posi twiideih R8s fHNGEHBEHDUP belectddeBdm tHeEINPSIohsistihgadan alkykge k@up, ai
12 or 13, further conprising (C) a phenol conpound. 1515, The

posi ti¥e- 4 sybetitpted blkytens gtoupe Q-2 8k RSOpMIGH INIGOOa0c asligledond, Rl ai m 14,
wherein the content of the phenol conpound (C) is Ito 30 parts by
wei ght pemdivolvalinrepeséngs awillgyitgrap, ahakexy greun, deacydexiyrgréum) oxgcor di ng
tQ _any one of clains 7 to 11. 16.A protective filmconsisting of a
cured pr otgloelkyt gronp apd &s indjddyally sensesshis @ dydiogen atomeat Hkd GFRYBs#t i on
accordi ng Lo any one of clains 12 t 5, 2017. An interl ayer

di el ect r i EKPN FP Yo AR POLFRYFTOHP: 8T 2EXC ﬁ%(} 8QUet of the positive-type
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ol ai m 16, C21, A e R ah A O Ao SN2 s FREEFTNE. 71
fil m accofghizg (1)as &h Ak§Plenc 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

15 step of reducing a nitro group of a compound shown by the following formula (2),

2

20  wherein Ry is an organic group selected from the group consisting of an alkylene group,

a substituted alkylene group, -O-, -S-, -SO;-, -CO-, and -NHCO-, or a single bond, R;




17. 22.A display elenent having the interlayer dielectric film
according to claim17. According to the present invention, a
positive-type photosensitive resin conposition containing a polyam de
resin having a benzoxazol e precursor structure, particularly a

pol yam de resin containing a benzoxazol e precursor structure as a
maj or 5conponent, exhibiting high sensitivity and a high cyclization
rate even, ured at a é&w t enper a as wel | as a pol yam de
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cyclization rate even when cured at a low ténperature, as well as a
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phot osensitive resin conposition, can be provided. According to the

present i pwseickofia trangdiiiai rhétulecataype phot osensitive resin conposition
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precur sor 7st r uAtpehyamidy resin campdgngbis@masipbenod) and atstrnetpreadetivdi fromg
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present invention is used as a diamne raw naterial for a pol yam de
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nol ecul e, with substituents at positions adjacent to the two am no
groupsls  derivative is a compound shown by the following formula (1),

HN R, R, NH,
HO R, OH
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20 wherein R; is an organic group selected from the group consisting of an alkylene group,
a substituted alkylene group, -O-, -S-, -80O;-, -CO-~, and -NHCO-, or a single bond, R,
individually represents an alkyl group, an alkoxy group, an acyloxy group or a
cycloalkyl group, and R; individually represents a hydrogen atom, an alkyl group, an

alkoxy group, an acyloxy group, or a cycloalkyl group.



A polyam de resin in the present invention refers to a resin in which
the main chain bonds by an am de bond, an im de bond, or a
benzoxazol e structure or by a conbination of two or nore of these.
The pol yam de resin has a benzoxazol e 5precursor structure, a
benzoxazol e structure, an imde structure, an im de precursor
structure, or an am de acid ester structure or a conbination of two
or nore of these. Therefore, the polyam de resin includes (i) a

pol yami del9-esi Fhanplyanyderepansetding teclgpmed yhsesin By inthe bis@mggopgenol)
pol ybenzoxazol.e precyrsor_ resin havi a benzoxazol e precursor
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benzoxazolalgglstructrurtg1 or gﬁjpol ybenzoxazol e resin having a benzoxazol e
structure %oﬁ?ﬁ g‘(??% SRt | (iii) a polyarnide resin having both
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or a pol yigm deAia5siﬁ6@l§/Eié ?ﬂitosfeﬁ&iﬁb RN icB—péHitidnBodHrifing CHY S polyhmidet ur e
as a mgjor conponent, (v) ‘a polyam de resin having an imde structure
or a pol yresindecdréing o irpvone®f alaimsT @l 13hd (B) Apint@snsitiveadifroqainsgeonent |
(vi) a polyam de resin having both an im de precursor structure and
an imde stmpmdre, that is, a polyamide resin in which a part of the
imde precursor structure in the polyamde resin (iv) is cyclized
into an i A.de Thepasitiyedype(phiofopensitvg resgl spaposition aecordingipickgmiddt h a
bgnzoxazol e precursor structure or. a benzoxazole structure and an

i mi de 1pr e®bFsorthe sonint ot e shotgsenpify yidiazadpipentisanporng (B)is it ity S4parssi n

' o st r BED GRS 100 RRoT SRL b Pl A AR R gt ol

structurecl%{msa7 qbi nation of two or nore of these. 25The benzoxazol e

precursor structure, benzoxazole structure, imde structure, imde

Precur sor 158 T Ughd{ici@lith AHolReRfi 1R @ngBie Lo mA P!

i nvention are respectiv OW Nng
Benzoxazolﬁgth@f&ﬁgﬁfsglrg(@;ggﬁgﬂé[@méoﬁhd_NHC B 11) 5 Benzoxazol e
m de 10 ‘A

structure: B | structure:

15 15,  The positive-type photosensitive resin composition according to claim 14,
wherein the content of the phenol compound (C) is 1 to 30 parts by weight per 100 parts
by weight of the polyamide resin (A) according to any one of claims 7 to 11.
16.  Aprotective film consisting of a cured product of the positive-type

— photosensitive resin composition according to any one of claims 12 to 15.

20 17.  Aninterlayer 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.  Asemiconductor device having the protective film according to claim 16.

25 20.  Adisplay element having the protective film according to ¢laim 16.

21. A semiconductor device having the interlayer dielectric film according to claim

17.



DN E z Imde precursor structure: HD HOC 15 Am de acid ester
structure: 5Wen the diam ne conponent is bis(am nophenol) in the
above structures, the imde structure, the imde precursor structure,
and the am de acid ester structure are shown by the foll ow ng
formulas. I mde structure when the diamrie conponent is

bi s(am nophenol ): 10 Im de precursor structure when the di am ne

i am me ¢ ApondieHs TRECA Reisp REdBrerer elecric G gockbgioniene .
o the above sfruatiRuBRIREs STl dre B ebms BB S iR bl “The "
benzoxaz ol Gmposition containing a polyamide resin having a benzoxazole precursor structure,
particularly a polyamide resin containing a benzoxazole precursor structure as a major
5  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. In addition, according to the

present invention, a positive-type photosensitive resin composition containing a

polyamide resin having a benzoxazole structure, particularty a polyamide resin

-

10 containing 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

15 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 polyémide resin used as a raw material of the positive-type photosensitive
resin composition, can also be provided. Furthermore, a bis(aminophenol) derivative

\_, used as a raw material for the polyamide resins can be provided according to the present

20  invention. 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



5structure, the imde structure, the imde precursor structure, and
the am de acid ester structure are respectively shown by the

follow ng formul as. Benzoxazol e precursor structure when the di am ne
conponent is a bis(arninophenol) derivative of the present invention:
Benzoxazol e structure when the di am ne conponent is a

bi s(am nophenol) derivative of the present invention: X1\ T% B LEA
y". R3 Imde structure when the diam ne conponent is a -

bi s(am nogieepsoinenelBojeghlei Wih sfbstifyents atrm@ﬁ@s adjpganttte ghe: tWosmiRQEToUpS.

precursor St ugtuLe i, e, SLaTLne COTROnEn' L sech B SAThERRLT O

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
5 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.
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 polyamide 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.
25 The 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.

10



R2 z c 0OHOC O11 K3 OH Am de acid ester
structure when the diam ne conponent is a bis(am nophenol)
10derivative of the present invention:

Benzoxazole precursor structure:

- NH— (C—B

5  Benzoxazole structure:

Imide structure:

10
)
-
PLUNN
D —N_ E
‘(-1/
I -
O
;'ﬁn—‘
Imide precursor structure:
O
1
D - ""E
HO-¢7
)
15

11



R20 HRIi&l4- CR 0 R3 (

Amide acid ester structure:

—{—D —ﬁ—( ~ ‘
R’ u—{‘
_)

5 When the diamine component is bis(aminophenol) in the above structures, the
C imide structure, the imide precursor structure, and the amide acid ester structure are

shown by the following formulas.

Imide structure when the diamine compdnent is bis(aminophenol):

O

|
[ s
(CQlex §

I

10

Imide precursor structure when the diamine component is bis(aminophenol):

O

(l‘l’
NH——"' .\E
OH HO(

15 Amide acid ester structure when the diamine component is bis(aminophenol):

12



In the fornmulas, R, R2, and R3 are the sane as the Rh R2, and R3 in
the formula 15 (1), B, Il, and E are organic groups, and R
represents an organic group having Ito 15 carbon atons. In the
bi s(ar ni nophenol ) derivative of the present invention, when the
position of the hydroxyl group on the aromatic ring in one of the two
am nophenol groups is assuned to be the position 1, this am nophenol

group has a hydroxyl group on the position I, an amno group on the
position 2 adjacent to the hydroxyl group, -and a substituent on the
position 3 adjacent to the ampino group. Simlarly, when the position

of the hydroxyl group on the|aromatic rinngn t he ot her am nophenol
group is assuned 5to be positi@ '£¢H+w$-hmgm nol group has a

hydr oxyl group on the positi \(ﬁi m. no,.grolip on the position 2
adj acent to the hydroxyl group, and ubsS¥i tuent on the position 3
adj acent to the am no group. The bi sfam nophenol ) derivative of

the present invention can be obtained, for ‘exanple, froma
bi s(ni trophenol) derivative by reducing both of the two nitro groups
on 10t he bi s(nitrophenol) derivative using a transition netal

catal yst in a hydrogen atnosphere. The bi s(am nophenol)
derivative of Wenghedemincicompondnois adnsfarhineplpnol) desvatioe ofthodresémg t he
same will be described in detail below The follow ng enbodi nents are

shown as éxenpeen thneboar strrtures, thedsdentazade piepnrsortshuctpreethe henzoxazole
i nvention. 15Remarkable mniaturization and high integration of
senm cofdudhBiiug) baipids sirpctyis ctbp imide aresumpensiuptarey aslthe anidepgidiestennce,

acticularly of storage elenents. In order _to . increase the yield, a
Bol ybenzofﬁg‘a}“@ a{ﬁ@g{fggm‘f)’ fq@é‘f“ﬂ’va gﬂoﬁ’g}g Bt ed at a | owgr
tenperaturg is d nded. t he ot her ..hand, fromthe . viewaint of
cost 1 adudiren e BRGSOl 4 BB st OB SRR AR ey o
short FInﬁhﬁ%&ﬂgé???%%%ﬁygﬂ&%ﬁbé3 a 20phot osensitive resin

conposi tion exhi sensitivity, is desired. For this reason,
a pol ybenzoxazol e precursor resin having high transparency to i-lines
is desired.

. R2

RI—L(% NH— (”—B
- E: "“OH O -
10 3

-

\.., Benzoxazole structure when the diamine component is a bis(aminophenol) derivative of

the present invention:
N N
Ri— " S —B
—T\L)\L /(“
TN -
15 Rs

Imide structure when the diamine component is a bis(aminophenol) derivative of the

13



The bi s(am nophenol ) derivative of the present invention is a
suitable diamne raw material for producing the pol ybenzoxazol e
precursor resin satisfying these requirenents. The bi s(am nophenol)
derivative shown by the following formula (1) is 25particularly

pr ef er abl e. wherein RL shows an al kyl ene group, a substituted

al kyl ene group, -0-, -S-, -S@®2-, -CO, 5 -NHCO, a single bond, or an
organi c group selected fromthe groups shown by the follow ng fornula
(3), R2 i|Prgsent @uentof: represents an al kyl group, an al koxy group, an
acyl oxy- group, or a cycloal kyl group, and R3 individually represents
a hydrogen atom an al kyl group, an al koxy group, an acyl oxy group,

or a cycl oal kyl group, (3) 15 wherein the asterisk (*) indicates
one of the anmophenol groups of t bi s(al nophenol ) derivative shown

by the formula (1). e "singke bongd' inTthe definition of R1L
3§ OMaty ings of the two

in the formula (1) indicat
am nophenol groups bond direéectly /each™pther. | The pol ybenzoxazol e

precursor resin can be obtaitned by)re i jg the’ bis(am nophenol)
derivative of the present i nvent i oR3wi t h @ di carboxylic acid
derivative such as dicarboxylic acid or dicarboxylic acid dichloride
whi ch produces a polyam de resin by form ng an am de bond by reacting
with an di am ne conpound under suitable conditions. The

pol ybehzokside prcpsectustore wissithe dibmiiesentponent isiadiseminephepal) dprgvative
S5suitably used as a protective filmand an interlayer dielectric film
for a senPtibppisendinvestigent or a display el ement with high

reliability. When a conmon bi s(am nophenol) derivative which does not
have a substituent L

Amide acid ester structure when the diamine component is a bis(aminophenol)

10 derivative of the present invention;

O F
hd OHRfO—ﬁ’

O)

In the formulas, R, R;, and R; are the same as the R;, R;, and R; in the formula
15 (1), B, D, and E are organic groups, and R’ represents an organic group having 1 to 15
carbon atofns.
In the bis(aminophenol) derivative of the present invention, when the positibn of

the hydroxyl group on the aromatic ring in one of the two aminophenol groups is

14



at positions adjacent to the two am no groups is used as a diam ne
raw material, a pol ybenzoxazol e precursor resin exhibiting high
transparency to i-line and being curable 10 even when cured at a | ow
tenperature cannot be obtained, In contrast, if the bis(am nophenol)
derivative of the present invention which has a substituent in the
position adjacent to the am no group (ortho position) of the aromatic
ring in additign to. the phenal.ic hydroxyl group .as shown b he
formul a ( Bumed fbithe prsiion b tis pmyahedp Lerai S gHORERY! H8KP Jabeve of

t he presentﬁynantion i S used.as a

oy bers byt F ihafihd &t 88 1 oo, bOT o LR Brounadad,

be. obt a nouiaCotihe AR ATCENTY B ilinloll! | SFRENG LR oidliic6R”
di fficult oftde Hyb@xPY: Bth8 hrohfic BRL HBE BAXAARMEPIRAECHESPS afsBRkd 1O

have a flat structure due to folding of the aromatic rings via R on
accounts ofio bdgostiodri’ ahiiafibiicpRem] efoup Res SRyl g@nﬁ Sn kiRPodien edn by R2
in the 20 bi s(arni nophenol) derivative shown by the formula (1). This
makes it divfiid groh of the pedivat 2’adjacéiatgihs hydrotyl @rsaipeind asubktéuenesn the
nmol ecul e, which brings about the effect of high transparency. In
addi ti on, positiosdndiacent énthe @Ro grout.he ortho position of the am no
group sterical lﬁ‘ﬁ g,ushe,s forward the ami de bond in the pol ybenzoxazol e
precursor resi Ane gis@amiraphenaldaiivativeraf dte nressnidaysiny caybenbiaingd, foie
am de bond cones, cl ogg to the carpbon 25 at om of tg§ car bonyl group of

the ani de S8R TEPE B RisreRhenglyderiyatiysarEHycang e o5e e BB SraiRePR by

t he effect. of. high cyglization can be.obtained, ,eyven if the resinis
cured Bt éhﬁqbd\slglit%%ﬁgt‘%?@twe using a UARRYGIPe(a) G Fahég}/‘r?caehy[dﬁ%ge%x posur e
process h%ﬁn&?ﬁ%@‘a a rate-limting factor due to renmarkabl e

downsi zi ng an I'gh integration of sem conductor elenents as

ment i oned abov Qi 2t : [

sensitivity, aghsfve@ﬁa as p;ﬁ %gﬁ)pééglggt?ﬁ OtefrsM egitjgéarrgth %’Y@‘Rﬁ%‘g@%@ﬁgm for

t ranspar engoubifg khel same wil Ge U WEL 18 1deRASEILRT | Phe MMBR i lnddRkents &OW 5
tenperature are demanded for polyimde resins or polyimde precursor
resins, i RhenilsyexbMpiedeiiccfs Aot ialehddd th iyt taé plchart iRsdticadvanced st or age
el enments with | ow heat resistance and di splay el enents whi ch cannot
be prodessed aRematkagh ntipnmeizationraad high integratien &fi sshivohdapdrettalents in
derivative of the present invention is a suitable diam ne raw

mat eri al frepeniyeageyangduded hedirgsisinge, paisularlyof stheagp eleyients d elnmrdar o sor
resin 10 satisfying these requirements. The bjs(am nophenol)

deri vat i var<Esrsaie yiFld: paohdenaorazolerprequssap st Whirth Fan besuesdat a fveer * The

pol yi m de resin or. the polyimde precursor resi.n can he obt ai ned by
reacting ttﬂ’épeﬁggr(e éﬁ%ﬁ%%oléﬁ %8 Pﬁ\?ﬁﬁn\‘}eg?ﬁ‘ ﬂf%‘@e‘?ﬁﬁ‘%’été’g foft ﬁ?fg‘ﬁ‘l‘%ﬁ
with a te rhoxylic acid.derivative  such as tetracarbgxylic acid,
terar car bGP REEEY ifof BfefaSlis it Su Btd e TRt i
tetrachl or [ r Wb ' | de
o180 ORheenti R PR RO TR LAY T B0
The pol yi mipdsbeiR%AoRredu@sor Pesﬁﬂia_@lr@%i%ﬂ tﬂanfs;ku@m?wﬂﬁﬁeeq@absﬁed.SUI tably
used as a protective filmand an interTayer dielectric filmfor a
sem conduct or &hebisfamimophenad) depivatyvealfetrteseind ihtedbiog s o Siithstb dlabdine,
20When a common bi s(am nophenol) derivative is used as a diamne raw
mat eri al , raw peleyirhodprodesingithe polybpraoyindiedweqursec tasiowtisfgiag thesx hi bi ti ng
hi gh transparency to_i-Ilines and having a | ow noisture absorption
rate even ItERMERF o dThetbiamngplear] deryalive shoyrmint the llopting femmulafh is
contragst, if. the bi i nophenol ) derivative of the present invention
et P e

whi ch Has PAYS 1 in the position adjacent to the amino group
(ortho position) of _

15



25 the aromatic ring in addition to the phenolic hydroxyl group as
shown by the formula (1) is used, that is, if the bis(am nophenol)
derivative of the present invention is used as a diam ne raw
material, a polyimde resin or a polyimde precursor resin exhibiting
high transparency to i-line and having a | ow noi sture absorption
rate even when cured at a | ow tenperature can be obtained. The reason
is considered to be as follows. It is difficult for the nol ecul e of
the pol ybenzoxazol e precursaerNresir) to kve apfiat structure due to
folding of the aromatic rings Ri on accqlnt of the stenc

hi ndrance of the 5 substituen ' &g in the

bi s(am nophenol ) derivati S la (1). This makes it
difficult for electron charge 0 transfer I'q the resin nolecule,

whi ch brings about the effectRof high transpakency. In addition, the
substituent (R2) at the ortho position of the am no group sterically
pushes forward the imde bond in the(polyimde resin or the imde
bond formed fromthe polyimde precursor resin after 10 curing into
the polyimde resin, and the carbon atom of the carbonyl group of the
am de bond cones close to the carbon atom of the carbonyl group of

t he am dewheaid R cheowna dkyleee groud, heulshitmeal dlkylingdranpy FO-g B B0 TREO-,
carbonyl group of the anide bond and the phenolic hydroxyl group thus
i nteratt MNHEOndemslehond.cuenctmsiogroup selected fram thagepps siewndyyhea he
effect of | ow water adsorption can be obtalned even if the resinis
cyred at fPHowingdoymudhigeriet ipdiyidually represgpiscansaliey [ gyoup A Al grouph e

b 1) d h | | ude, but
iR e R AR AR TG R A A R B e
AR HOCH3, K3, 0 CHC. > OH 141 CNH2H2N ( 4-
(1))113?;45 %%gﬁ?)ﬁ R By F&‘c?rf’z‘/&?aﬁ%’%ﬂ oo BC

O OO D
§ ~QL, L *_? .

CH,

()

15 wherein the asterisk (*) indicates one of the aminophenol groups of the
bis(aminophenol) derivative shown by the formula (1).
The “single bond” in the definition of R, 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

16



H2NCH3 113cNH2H2Noi | Bi cNH2 HOCH2OH HOCH2OH  (43c) 2Hcex( cH3) 2

H3c( H206) 2H2c CH2( CH2) 2CH3 HO 0 CH20H HOCH2OH H2H3CN112NC113 H3CNH2 4-
7)4- 8) cti20i (cH3)2 0-13chcgai 3)3 (H3C) 2HCH2C H2N H3CH2CCH2 CH 3
NH2H2N H3C112CCH2CH3 NH2 113CH2CH2 CCH2 CH2CH3( 113C) 211 CCH( CH3) 2
H2NNH2112NNH2  H2NCH3 H3CNH2H2N CH3 H3CNHR

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 diamine compound under suitable
conditions. The polybenzoxazole precursor resin obtained in this manner can be

5  suitably 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

a

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) dertvative of the present invention is used as a diamine raw material,

15  apolybenzoxazole 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 R, on

\.,_,, account of the steric hindrance of the substituents represented by R; in the

20  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 (R;) 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.

17



HOCH2O0H HO U CH2 U OH H3C4- 13) CH3H3C04- 14) OCH3 (4) H2N HO H3CO0 H2N
HO H3C H2N HO H3C H2N HO H3C H2N HO 113C0 112N11 113

(i

10

15

20

25

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
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
satisfying these requirements. The bis(aminophenol) derivative shown by the formula
(1) 1s 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
tetradicarboxylic 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.

When 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
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

18



CH3 HO CH3 0--- 1i) H2N3 113 CH3 HO CH2Cl113 H3C 5- 1 3) NH2H2N OH
HO H2ZN OH HO 3 NH2112N 011 HO H3C H2N OH HO 0013 H2ZN OH HO H C

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. Itis
difficult for the molecule of the polybenzoxazole precursor resin to have a flat structure
due to folding of the aromatic rings via R; on account of the steric hindrance of the |
5  substituents represented by R, in the bis(aminophenol) derivative shown by the formulla
(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 (R,) 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 carbony! 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 alow temperature,
Specific structures of the bis(aminophenol} derivative shown by the formula (1)

include, but are not limited to, the structures shown by the following formulas (4) to (9),
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NH2ZH2ZN OH HO OH CH3 6- 4) H3 H3CNH2 & 0 OH CH3 6- 6) OCH3 H3CONH2
OH CH3 CH3 6- 8) NH2 OH H3C>0 0 NH2 01-1

H,N CH, H:C NH, HN CH, H,C NH,
HO CH, OH HO CH, OH
a—1) H,C 4~ 2) CH,
H,N H, HC ,NH, HN H, HC /NH,
HO CH, OH HO CH, OH
HyCH,C 4-3  CHCH, gepcene 4 CucHcH,
H,N\ CH, HC ,NH, HN\ CH, HC ,NH,
HO CH, OH HO@—CHZ@OH
~ moHe 479 Cueeny, H,C(H,O),H,C . CH,(CH,),CH,
H,N H, HC /,NH, HN H, HC /N,
mopcre 477 dnoncny), moc 8 ey,

H,CH,C  CH,CH

H,N NH,  H,
HO—@CH;@—OH HO

2
CH, OH

H,C 4—9) CH,  H;CHC 4—100  CH,CH,
H,CH,CH,C CH,CH,CH, (H,C),HC CH(CH,),
» H,N NH, H,N NH,
onar HO%@ngHz‘@‘OH HO CH, OH
H,C 4—11) CH, H,C 4—12 CH,

H,N CH, H,C NH, H,N CH, H,C NH,
HO CH, OH HO~—§)§(CH2 OH
H,C 4~ 13 CH, H,CO —14)

(4)
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cx2cH3 CH3 6- 1 2) (5 OHHO (cH2)3 cmHi cat, cH3 6-7)6-8)
M 2H2N. H3 1431\112 CH3 | ON HO COH (H2)4 CH 3H3CCH3CH3 6-9) 6- 10)

NH2| - 12NH3 H3
H,N CH H,N CH, H,C H,
HO OH
H,CO 6 1) OCH
3 3 6 2)

H,N H; H,G CH, H,C
CH3 CH3
HO HO
Ia iH
o~ HN 3 NH, 3 Hj
‘\bv 2 CH3 H CH3 NHZ
HO-——E : j ;>-—— HO (f
H,C
6— 5) 65— 6)
H,N H, H, NH, H,N CH3 3Co
HO (f OH HO cl;
CH,
H,C 65— 7CHa H,C 6— 8) CH,
H,N H, H, NH HN H; H,
2 CH, 2 ? (EH;
HO C OoH HO
|
CH O H,
H.CO 3 OCH
’ 6—9 O:<CH3 6—- 100 H, c>=O
g

H3 3
OH
CH2CH3 CH,

6—11) 6-12

o
S =
Z
jos
O—O—0

H,N H, c}IIf NH,  HN\ I¢  OH Gl Ng,
HO ¢ OH HO C OH
f
CH,CH CH,CH
BC™ 619 770 CHy HCT goqgh 77

CH,

(5)
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CH3 NH2 ! O | HOCOH (6H2) CH 3HI C613CH3 6- 1 2) NI1-12H2N\ 1CH3
H3CNH2  NH2H2NCH39H3CNH2 011 HOOH (7- 8) NH2H2NCH3 f11i CNH2 OR
HON- COH 113C(7- 10) CH3 NH2112NCH3H3CNH2 00 OH HOOH (7- 1 2) (7)

H3 H,N H, H,C NH
N I CH3 2
HO OH HO OH
CHZ CH2
H,C CH,

6— 1) CHZCHa H,C 6— 2) CH20H3
H, H H,C
H,N I‘—I H,N CH3 H,
HO c OH HO OH
H,C H¢E CH3 m¢ CH3
6— 3) 6— 4)
H3 H,G NH
. HoN ([JH3 2
~ OH HO G OH
H H
H,C ? : CH, ((F;Hz CH,
/N
3c CH3 6—5) B, ¢y, 69
H, 3 H; H; NH
HzN (l:‘HS 2
HO OH HO C OH
(CH2)3 (CH,)3
H,C &:H CH3
- 7) P 6—9)
H, H, H
H,N 3 3?% NH,
HO OH HO C OH
CH (CH2)4
. H,C ( D4 CH3 CH,
- 5oy 6= 10
H H, H,C
H,N NH, ?Hs NH,
HO oH HO C OH
CH (CH,)
H (C 2)5 é Hi 5 CH3
e 1 1) 6—12

H,N CH, H,C NH, CH, H,C NH,
6— 13 6~ 14) CH,

©
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HO CH3CH3 \---- 9-5)9-6) CH3CH3CH3CH ?1{3CHNH2112NCH3 ICH5 | OH
c

OH
HO I, CH3 9-7)9-8) CH3CH3 CHCH3 H3C | 3?1 3NH2112N 9

H,N CH, H,C NH,

7~ 2)
2 CH3 H3
H,N H,N CH, H,C NH,
C Q

H,N CH, H,C NH,  HN CH3 H3C H,
HO g—@%OH

H,N CH, H,C NH, CH, H3C
oo 10y L

- 79 (—10) “CH,

H,N CH; H,C NH, H,N CH, H,C NH,
HO 1}1—8 OH HO~2§)§0 0@-01{
H
G—11) (—12)

(7)
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0 H3CO- 1 0) (9) 5The bis(am nophenol) derivative of the present
invention is preferably a conmpound shown by the fornula (1). The

exi stence of a substituent in the ortho position of the phenolic
hydroxyl group, that is, a substituent R3 in the fornula (1) is
considered to further reduce the distance between the carbonyl carbon
of the am de bond and the hydroxyl group. Such a structure is
particularly preferable for further pronoting the effect of a high

cyclization rafg\Wwe }pureq% { a b@mlte-s rat @ SAHpjs(a frpophenol )

derivative havin IkyI bot R3 in the
formula (1) i HK%ET , abi eHO ol e
resin having well propgs(ti es of tr ey to i-1ine,
a high cyclizati%n rate en cure@Hat a \ tenper ture 7

sufficient solubility i &_ag al kal i ne agNeous sol
bi s(am nophenol) derlvatrve havi ng an al kyl ene g ou or a substituted
10 al kyl ene group as Rl in the formula &h% is nore preferable. As

speci fic exanmpl of/Cthe al y 'tutrUHaIkerne

group shown R
-CXC}B)(C}QC;%B

L HO-6 oH
-C(C113) (CH2 ( »

CH( CH2CH2CH2 crjg,t&?azmz PCH3) -, - S ONECRES 15
- C( CHB) ( CH2CH( 0113) 2) 042042042042043) 7 4)

CXC}B)(CHZCHZCHZCH2C113)
C( CH3) ( CH2CH2 CH@t2

2-,  CH(CH3) -
po yanlde resjjp-h
toi-line, a hlgh
t enperature,
sol ution.

(8)
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As a process for producing the bis(am nophenol) derivative of the
present invention, a nethod of nitrating the bi sphenol derivative
starting raw material shown by the following formula (10) using a
nitrating agent to synthesize a bis(nilrophenol) derivative shown by
the following fornula (2), and reducing the resulting

25bi s(ni trophenol ) derivative into a bis(am nophenol) derivative by
converting the nitro group into an am no group can be given. RS
[17-*\ .7- RAHEN 2/ qflaRGH(s(i N8z ei n R4,N gr oNH,

sel ected from t he/c z 3
substituted aﬂ%y )3
singl e bond i/ndi vi Rl y rep sents yl ou koxy
group, an acy%&dy group, org-aigycloal kyl %gﬁ:oup, and I:«g“l%dl@%3dually
represents a hydrogen atom an al kyl gro
acyl oxy group,H,8r a &35l oa,kyl giNawp. 1.

-
6— 6)
H,N H, % Nm CH3 NH,
HO OH HO Q@‘
H,C
9— 7 9— 8)
H,N CH’?HB (T‘HBCH3 NH, H)N CH; H3C NH,
HO | ‘ OH HO
CH; CH, . i
H,C C
3 0—9) PHC o—10  CH
H,N
HO
&)
5 The 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
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(2) wherein R4 is an organic group selected fromthe group consisting
of an al kyl ene group, a substituted al kyl ene group, -0-, -S-, -502-,
-CO, and -NHCO-, or a single bond, R5 15individually represents an
al kyl group, an al koxy group, an acyl oxy group, or a cycl oal kyl

group, and R6 individually represents a hydrogen atom an al kyl

group, an al koxy group, an acyloxy group, or a cycloal kyl group.

As a nethod for nitrating the bisphenol derivative shown by the
fornul a (groyp, that ifee h@&tlbfﬁntr%aﬁﬂherfgmlﬁé(lﬁﬂ%@ﬁ@ﬁ@]ed gefurtherrpdusefiet h a

nitrating_agent such as nitrjc aci r 20an aci d m xture contaipning
nitric acigtance beiyesn the qarbonyl cazheg Ogtmiwg%%a a§‘ngce lﬁyﬁroéy]s%f’%ntsr‘}c}% uch
as toluene, xylene, nesitylene hl or.of orm .di chl Qro ane, and
acetic anhyfEHe lﬂ%lsééﬁwﬂéﬂé%{fgﬂfbkg‘?r MBTO@OUR%%& %Pﬁ&%%} reduci ng
t he bi s(njtr.ophengl eriyativ the formula (2), a nethod of
reduci ng ‘E)ﬁézagllof'rr%egrhg%%m}é attahlgwﬁ)‘lg{s? errf'ilt 13ré'ophenol ) derivative with a 5

reduci ng agent , gUERASHKRAAS ti&ﬂag[ﬂg%ﬁﬁé#gg%hﬂ& B SAEH RiWnd the

hydrosul fite can be given, for exanp od of reducing the
nitro gropp; (Y9 phaki eierﬂ%foya&thﬂlﬁlmmeiebﬁhfa% I a
(2) into gﬁmgfrlr? Fﬁgﬁégéﬁggﬁgﬁggyﬁ ansition nmetal catal yst such gg a
pal | adi unvagbhivided ropftles Bf Bigh &hysphrendy t@ﬁ@f&lb,mm?lﬁ@)tdlizmoﬁdate amhbon
catal yst, or a Raney 10 nickel catalyst in a solvent such as ethanol,
car bon t eturecitladow denpeditalel atdoeafflvdanesolybilitylio mo atkbliversgnecus séiytiene
chloride, tetrahydrofuran, a m xed sol vent of tetrahydrofuran and

et hanol (or otAbs(anisetichd) darvhtieshavetghrantdy)sne gravpair peatstifutesl mani de,

£5

tQl uene, dinethyl sulfoxide, 7-butyrolactone, and _

N-Tret B§| - akpene grpipien®, inkg fogmele (s mgre niefarahledr dgepecifioxspnies ef can
al so be given. 15 A bi s(am nophenol ) derivative containing on a;,
smal | anoths@lkyteng group ap‘érﬁ\frsiﬂ?ﬁt%e‘%ﬁ%‘)ﬂer&sgr‘é‘m &era yi&)n‘%b”ac%éﬁﬂm ion

e e T T
amount of gt AL O B il L BHEL CREHC 3 B RN Brt L0 10
Sooth « AUIHACIEERLCAT, CORERTLERUEd Y SRR AR DS | on

bi s (‘any nopfyesqlCHIEa[Mah))Y ECEOWE y’;}fzbﬁzé@?r,rul a (1) obtained by the

above reducing reaction'can be usgg as is after renoving the

cat al yst byc(OH;}(CHL,CHICI®ICH,081,}-1 KKH(EmECEYGIRARTHIgH e sol vent, it is
possible to increase the purity by refining by means of

recrySt al FC@HYCHsCHg I, HIOHRGOH; s,unb tledikerambe gival. | dOShésepiiH,such as
met hanol 25 and et hanol, an anphiphilie solvent such as _
N, N- di met HyHEHpramdd€(EHd), dirersolpyprsfistablextd geodubrexpelpgmide etsimtavimgher |
t etrahydrofuran, and water, either alone or using two or nore of
them 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 nitfating the bisphenol derivative starting raw material shown by
the following formula (10) using a nitrating agent to synthesize a bis(nitrophenol)
derivative shown by the following formula (2), and reducing the resulting

25  bis(nitrophenol) derivative into a bis(aminophenol) derivative by converting the nitro

group into an amino group can be given.
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Al t hough the above synthesis reaction route is generally used for
manuf acturi ng the bi s(am nophenol) derivative of the pret, ent

i nvention, the manufacturing nmethod is not limted to this synthesis
reaction route. The polyatnide resin (A) of the present

i nvention includes bis(am nophenol) and 5 a structure derived from
carboxylic acid, in which the bis(am nophenol) has substituents at
positions adjacent to the two am no groups. The polyam de resin (A)
is obtained by the reaction of a dggnine onponent and a carboxylic
acid conmponent, wherein all or a t of the di ami ne conponent is the

bi s(am nophenol ) derivative o e presentxrﬁvgction. 10The pol yam de
. N

resin (A in the preser}_g-lnv ers fo a esi(q in which the

mai n chai n bonds by an Anide: Rond/ " a i‘ﬁ—a\g(\bo a or benzoxazol e
structure or by a conbi nation two or noreof these. The pol yani de
resin (A) of the present invention has a benzoxazol e precur sor
structure, a benzoxazole stFacture, an inide strffeture, an imde
precursor structure, or an am de ester structure or a conbination of
15two or nore of these. Therefore, thegpolyam de resin (A) of the
present invention includes (i) a polyam de resin having a benzoxazol e
precursor structure or a polybenzoxazol e precursor resin having a
benzoxazol e precursor structure as a mmjor conponent, (ii) a

pol yam de whesdimRha\annggaaicdgoxoseier et droat the gtoup eonsistiag jpb hry dkylzwxaawd, e
resin having a benzoxazole structure as a major conponent, (iii) a
pol yaniSde arssbstiutediibiviengeioop, hOa -Be rHm.afbl-cang -BHUIGs oor astinglebandeRand a
begzoxazol e structure, that is, a polyamide resin in which a part of
the benzoxedipidpallyreprgsesisrangylyl groyp can aHkoxy Erqwg) Yedey ey BESPOrE ) i s
cyclized into benzoxazgl e ,strugcture, (iv ol yam de_resin havin
i de PUCHRYGROS: MiERuPeNial o b Be BBt FoRRng an
i mde precyrsor structuie as_a nmj or < rrlponent, (v) a polyam de resin
havi ng an 31 d & %Pr YA 1°8Y S1°UR> Y %Vflr??gé &8 esin having an imde
structure as a major conponent, (vi) a polyam de resin having both an
i mde precursor structure and an imde structure, that is, a

pol yam de resin in which a part of the inde ecursor structure in
the polyamdc resin (iv) is cyLli 5intas an, T mde structure, (vii)
a pol yam de resin having both 7p-=nzoxazoyp-srecursor structure or a
benzoxazol e structure and o @ RCH @) QHture or an imde
structure, and (viii) a resin havihg a beNxm¥azol e precur sor
structure, a benzoxazole strugfure, an imde Sfructure, an imde
precuryor structure, or an amde ester structure or 5 a conbination
of two or nore of these. The polyam de resin (A) of the present
invention may further contain a hydrof)l group, a carboxyl group, an
ether group, or an ester group in the main chain or a side chain.
Al#hough not specifically limted, the nunber average nol ecul ar

wei ght of the .pglyam de resin (A) af. the present .invention jis

brefar abl YIS KB B TRl ™ B BP SOTFNG Ohef By 481 §o%R-om
5,000 to 80 . T osj t Lve hQt.o itive.resin

conposi ti Oansug%%%tg { glggle?%%% t Eféélb’dFyésr(% "g'g:dr)'b%dﬁ 0 "hér apsfné%eigir)l?nd’ Rs

i nventjon iﬂ&lgild(lﬁiy RpRANLHEMS gho ? %fl Egifdg‘g;éiﬁn@p%} %m(%? % ane

protecting filmand the interlayer m pr esent
inventi on @tRalBd@os, afd R A idM@II$ Fdpadset a hiko@@Sdtdrh VA AP eroup, an
phot osensitive resin conposition of the present

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

20  an acid mixture containing nitric acid, a metal nitrate, and a nitronium salt in a solvent
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15 invention. Furthernore, the sem conductor device and display

el ement of the present invention include the protecting film and
interlayer dielectric filmof the present invention. Each
conponent of the polyam de resin (A) and the positive-type

phot osensitive resin conposition of the present invention is
described in detail below The follow ng 20 descriptions are given as
exanpl es and are not intended to limt the present invention. Al or
a part of suchas @lughe. x¥leae niprsitelsre, shlofaieny dichlorem@hanendid)aceticamhydidet he
pol yar ni de resin ( % of ége present invention, that is, the diam ne
conponent“ﬂﬁmﬁﬁﬁnﬁg GEMPde resin (A) of the present invention, is the

oi o( am nophenaty BErp rveRa e BaRieRERon RETRe Bapupl B romth | 1°

part of t | 2 - Of I ! a0 be a
di am ne o{ﬁﬁgﬁh%ﬁ%dqngﬁr%%; g&%@%%ﬁ@rﬁ@ﬁ)d%@@%{n?@g Q%%@ﬁémt :]éraesent

i nvent i onreaMiyy MleAltuBR Ss stRI8E AlibacUBRArdObr BERAAKIARGuRRL YABebeven,
resins may be used as the diam ne conponent w thout particular
|imtati ofpr example.AS the carboxylic acid conponent of the polyam de
resin (A), any carboxylic acids generally used as the conponent of
pol yam de r esiAmethay obedusiag thal rithoproup pbthe b (itddphlnal) deitviadve shown
From the vi ewpoi nt of obtaining a polyam de resin (A) exhibiting high
heat resi by tndamated2hingthan ghinalgiduptuying b transifienabtahetalysheggchaseng t he
pol yam de resins (A) of the present invention, as specific exanples
of. pr ef er pallagiupdastivged gaabaroeatal yssiarpdatinggy astvaedrabamcatedish opp Beugys or
stgucture, polyani de resins obtained by a reaction of a dianmne 10

compornt gk CHAH BB RGN Such a8 cHeRplotrERRn tetrachioside; dehlapethyst yani de
o A IR AL
the foll 0\{/6\:»8’%;1Ell df(gﬁrlr(r%hu%ga %‘%@@@éﬁh eétal'g?}gﬁ%%lﬁﬁgﬁsﬁlﬁtﬁﬁ&%eri ved fromthe
car boxyl | & Qi bareRPRANANRE, | legﬁé;g%ﬁﬁﬂﬁ AHAGad DBLEIIALAR] alcel er red Lo

fromtine fo ne as € resin obtarned by random

copol yner Nzath@rn- &{dbh&%ﬁ@k@:@ﬂﬁﬁ? (\}Jd%%e}emanﬁés%h%):,’caﬁ@ﬁolﬁééiv%%") can

be given. Particularly preferabl e pol yam resins are polyam de

r esi ngs obhaisi@ainbyhedol) Badtation cataifing bAlganeall afp oM Tiordd inpairiciay ek y| i ¢
acid conponent, in particular, polyam de resins obtained by random
copol yner azcidrale i@f ortarsedmihr ioa tan bd ohtainddbysthewietind. t Mhereatd mvdpogific
formulas (14-1) and (14-2) as structural units 20 derived fromthe

di ami ne cbmpatineato tndeacten dme and the amowntiof theisolnentoy thelreaction.| oltieng
formula (14-3) as a structural unit derived fromthe carboxylic acid

conponent 2BYuni AT Be BRTERTgetehtabyshated éy preferably Gl fa ) mplnptthie to tine
oS DOLYA L] oo 2ot Y Sndom s0poL REl2elL o0 o
S0t 3 By isTHe P T Pl SR D B B0 T
the same RI, tﬁﬁhough the bis(aminophenol) derivative shown by the formula (1) obtained by
the above reducing reaction can be used as is after removing the catalyst by 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 amphiphilic solvent such as N,N-dimethylformamide and

dimethylsulfoxide, hexane, diethy] ether, tetrahydrofuran, and water, either alone or

using two or more of them.
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same R2, and the sanme R3 in the structural unit shown by follow ng
formula (13-1) or each having different R, R2, O R3 fromthe other
may be used. Likew se, either one structural unit or two or nore
structural units shown by the following formula (13-2) may be used.
Specifically, either a diam nc conponent having the sanme R10, the
same m and the sane X in the structural unit shown by follow ng
formula (13-2) or two or nore diam ne conponents, each having an R10,
m or X differiAgorshdhe ehpvesymbesisyaiction ranisis genetpiiy ysgd foF maspapFingne
structural _unit or two or .nore structural upits shown by.the :

Fol I owi ng "helsamipopheoRlerigfvg o thedtesexignyshor, Hiq mamiscrifine ethod is
carboxylic Ef}llnq Lfogﬁone% hzarvicqﬁ th? sane Rl11, the sane n, and the
same VY i n PhaOEe¢ QS S Tracs %W?eby following formula (13-3) or
two or nore ca [WoTyr-Toj| : [ : or
Y differing fr g?r)‘?ﬁlkhg’t‘%g%sg“n@%ﬁgéﬁm ‘ﬁﬁ&‘?ﬁﬁ;ﬁ’}ég’ia?%%sﬁ?ﬁm’gb%f%?d
(13-1) ;s 1Q(sldctdde deREH fdrd cbox RicBRA, B WIREH R HR(IMGoPHANS hasthb&RER s
structural unit in the resin and do not indicate that each structural
unit is coppodititaladjdcdnt RBEwd dmihb@rougs® way, either one structural
unit or two or nore structural units shown by the follow ng formula
(14-1) may be ThegdolyGprieirésirc@l)liy obteinedey tha rehcadm ofa dianine cemporeayindg
the sane RI, the sane R2, and the sane R3 in the structural unit
shown by faolafhowylgactdeomponert]whadinatl of B part hf thadiangneagon@hentRothe or R3
differing fromthe other may be used. Also, either one structural
unit or tus(@pingpieacl detiietive af the present §rvewkiprby t he fol | owing formul a

(14:-2) may be used. Specifically, either a diam ne conponent. having
the satfe R12, tlhePelypmids resiheiipdhequpenbinygtipneefers o piegpdt Whisnthes hown
by follow ng fornul 14-2) .0or t or .ygre.di am ne conmponents, .each
i g an TR craE Sogls b d il an idEen o & PRy S S birer bV 2
Simlarly,_ ei SLr unit_on t or. e-str ral units
houn’ by is8Eiohafb 8 st iR P s She RilyfB i B B HRHY T,

ei ther a Garhaxylds Ral [Wole] ' t -4 al
uni t showne%y ?%*llsovg% %%@%&gﬁ?éﬁst@ th%Fa%é\}gOgaerfr%Sﬁrg&g% Ig%/liﬂ% c acid
conponent syru@afehadi@Midredursor@irhéterel SXmfahRdR dshe sBidRaE oPRYoBinatRAds -1 N
the following fornulas (14-1), (14-2), and (14-3), c¢c and d indicate

t he nursbertwdoa®otaethé&tr UTldigfate, thipblyamideltesiti @8) dF tigd\stestat inGéntiondi cat e
that each structural unit is continuously |inked. Copolyners having a
benzoxazolieclsdas (i} b polyamideassin havieg sbenactagole peenisvednttuonorea
benzoxazol e precursor structure or an imde precursor structure by
cycl i zat i aehdeezoahaote pravirsnd achin kaveig dtemzadazole hrecwednstmtiie aseghajon n
whi ch the structural units shown by the formulas (13-1), (13-2), and
(13- 3) ar eopRaAsH(p) tpymide Fesindipvingra bepgpxaznde stensfuaeon arqlybenzoXagele h

t he structur_aLl units shown b%/ the formulas (14-1),. 214- ?a\)n and (14-3)
are r andorfFS 8O § pxazgle stryctpysas a major component, (iti) a polyamide resin

20  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 potyamide
resin (1) 1s cyclized into a benzoxazole structure, (iv) a polyamide resin having an imide
precursor structure or a pelyimide 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 cornponent, (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
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A R R
NHR O I O HOH R3 (13-1) NH - - 10(13-2) ati Illlatb (13-3) - .NH

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  acombination 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

10  particularly preferably from 5,000 to 80,000.

The positive-type photosensitive resin composition comprises (A) the polyamide
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
polyamide 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” -
25  above.
A part of the diamine component of the polyamide resin (A) may be a diamine

other than the bis(aminophenol) derivative of the present invention. Any diamines
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OH - (14-1) 33 (R12)p -- NH- - NH (14-2) C/C llc+d 5 (14-3)

In the fornmulas (13-1), (13-2), (13-3), (14-1), (14-2), (14-3), and
the | ater-described fornula (37), X and Y are organic groups, and a,
b, ¢, and d represent the

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

5  particular 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)maybe used. Specifically, either a diamine component having the same R;, the
same R;, and the same R; in the structural unit shown by following formula (13-1) or

each having different Ry, R;, or R; from the other may be used. Likewise, either one
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10nunber of each structural unit in the resin and are individually an
integer of 1 or nore. In the polyamde resin in which the structural
units shown by the fornulas (13-1), (13-2), and (13-3) are randonmly
copol ynmeri zed, the nol percent of (13-1) in the diam ne conponent,
specifically, {a/(a+b)) x 100 (% is 30 to 100, and the nol percent
of (13-2) in the diam ne conponent, specifically, {b/(a+b)} x 100
(%9, is O to 70. |n 15the polyanmde resjn i i t.he_struc al

uni ts shoSCHialuRE oF BYHeH ‘a%feeht&*)a, f(“f&ﬁ%r} S f@%mg togutad b y
copol ynerize t he | .per.ce of ..(14-1) in the diann ent,
speci fi caf’ﬂ},gé I (c-glli)e-cb‘?‘:}aﬁ% e%?f adjgoing §g%6°qegt%ﬁl,g%gén?f%}eﬁfe {’T’er% Sarme
percent o i . .am : kEL.calhy; d} x
100" (%, s bl e ke X et AR AOHROR SR e RRE [orhR 1 %0) et S0 L

as the Ri o R2iadfd ﬁ%%@ﬂsh@acmwyéaml&) m, UK dBRAnE GoffliBe bRBF BBEH @

hydr oxyl group or -0- fwo or nore os and R12s nmay be either the
sanme oy didcier smilariRlelthbLaieeEafthS] @nihdkedy notd RtiPtura ubild X iby o up,
-0-R13, or -COO-R13, two or nore Riis nmay be either the sane or

di fferent followirg fammula{ Bg&rmaf bddustd HNpetificalyaeitient egroxydic abidt o 4, and
pis 2, and 1213 represents an organic group having Ito 15 carbon
atons, Wheompmeet lafinghles RineRi,1thd samegy andcthe samhe Yim the Str@t@pl yrgt shown
hydr oxyl groug, ~at least one of the Riis in the structural unit

(13- 3) nusy fdlewingiarmela ¢13-raipo overs syt acidheonmgonpris,ieach hpwing
structural unit (13-3).is_a carboxyl group, at |east one of the R os
in-the st F“Elgtlui"&rYLﬂig%m(glfSQDtherﬁE%@cr nt?é‘gﬂé upselr & (e f@‘fqmﬁs asmplas G3 Dap) )
x \L00 (99 ,i.s,.30 % or re..l he | yam de resin in. which.th

st ucttr A S e Q43 end Biaisdle ol uBer A Fpc Rl gl o' ahd ao
copol yner | . I i S| X i D kg o]

o e anaeaRgekR bl St o bR b S AR 8T e
tenperatu / = 1Sy 0 j :

pol yam de()?eesstliufrcltuli% u\%ﬁ?jrcﬁ’)(% %Reﬁmir??tatg%? lla 1‘5%@ %91@'5 £%%é4@5§’{ﬁgand
(14-3) ar emmﬁaweyus&ppcspséaﬁwg@@hhe; B giad PRV OheR hiBag the8xhé R tse

hi gh transparency to i-line and a high cyclization rate even it cured
at a | ow kanpRs, ahdithe sanhbR; pothy atiicil@aindgishowmbyviuliolvinghfermils get Lyreal
units (13-1), (13-2), and (13-3) are randonmly copolynerized is

obt ai néd, eichrhaemgmapRe, Rbyr Rediffehiinpgiren thestlarinmypleanal. ) Adsy, eilat oue
shown by the formula (1) and, as required, a diam ne,

bi s( am nopgtmetep)uniizr fee phgoig stroetural unitsi shevm by Herfollovesg dorajutaril ha)
conponent, and tetracarboxyli¢c acid dianhydride, trinellitic acid
anhydr i de Mayibg #p9dox yPeeaficatly.rither adipming gpmpongst kpvinedhe snpefi2, the same

di carboxylic acid derivative, hydroxydi carhoxylic aci r N
oyl CaRSgR T i B A et P o i BBt bk aravaer o
COp oo, Sy AP A DS TS LEBh AU
exanpl.g, react i 1 f (wL)mand,
CXATDUR:  Med SRR, At SR ABDEAPY) S b IR
di am ne ceanRAASMormMAY] ABFREPPI Yl Sifebiicaldy, Qﬁ{e@ﬁ?éyﬂbbﬁyl@%ﬁl

di chloride, or a dicarboxylic acid derivative having as a

car boxyl i eompérgnrioivpreay in the stricuabsst hibwhibe fellavdnd toxyhiaq146) ok twan
active ester-type dicarboxylic acid derivative 25 previously reacted
wi th 1-hydr oeye-ciit@xglibend oimpoazat,@adr having 4 Y Ridfening fivm the edier maybaer
to increase the reaction yield. In the formulas (13-2), (13-3), and
(14-2), - wsedy  imthg foligyeng ulag (Jdnb)- @14—2%, ang{}4-3), ¢ and d'indicate the number

25  of 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

32



-0-1t13 and -000-11.13 as the substituent of Y are groups by which a
hydr oxyl group or a carboxyl group is protected by R13 which is an
organic group having 1 to 15 carbon atons so as to adjust the
solubility in an al kaline aqueous sol ution. The hydroxyl group or the
carboxyl group may be protected in this manner, as required. As 5
exanples of R13, a fornyl group, a nethyl group, an ethyl group, :a

propyl group. .an isopropyl . .a tert-butyl .gro a .tert-hut gxycar,bonyl
b oub, o ey pE o Weten Sy b alhe e P s b ety SEBER
tetrahydr %ﬂ%& 1 IaK ]\ Y peei fic
exanpl es g@{ttg he po ytggnpoég% %ggghnﬁ( Q)S_k%f ﬁ-@g}a?g% %‘g‘éﬁ@ogm%o&o %@9? d
pol yam de <igsiolyastigy¥esifdin WAkt drbund uhitd MBba bl 30 foRRilaP@ 401 VER2), The
fol l o ng 10fornula (37) represents a structure derived froma _
i d T RBRB N RN " RoRD (37) 15 wherein R (s an
orgahid group selected fromthe group consisting of an al kyl ene

group, a substituted al kyl ene group, -0-, -S-, -S®@-, -CO, and
-NHCO-, or a single bond, kg indiyidually gepresents an al kyl group,

an al koxy group, an acyl dxy group, ?or a cyci oal kyl group, RO
i ndi vidually represent Hr ogen-at aL&ygj p, an al koxy 20
group, an acyloxy group, jor a cyglo IkQI up, is an organic group
and the sane as the Yin the f@rfubds (13-1y7 (#B-2),53(13-3), (14-1),
(14-2), and (14-3), and e is an i Ryeger ofRjl or nore. Anong t he
polyam de resins (A) of the present invention, the polyam de resin
haw ng a benzoxazol e precursor strucL re is cyclized by dehydration
if heated at a high tenperature of bétween 280C and 380C or a | ow
tenperature of between 150C and 280C to produce a heat resistant
resin such as a pol ybenzoxazole resin or a copolyner of a
pol ybenzoxazol e resin and a poninidqﬂéﬁ§in. When processed by

el’'d c

|

heating at a | ow tenperature, the yi: an be increased even in the

case i n which sem conduct or
—tNH—NX—NH}
b

10 (13-2)

(.Rl 1 m

|

e (4 ey —

- O | atb
O O

(13-3)
R

g R; 2
NH Ri—r7~—NH
dl@“ "Ial_l” ’
~  HO Y TOH e
R, R,

(14-1)

15
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5 elenments with | ow heat resistance are produced. X in the
formulas (13-2) and (14-2) is an organic group. As exanples, aromatic
conpounds such as a benzene ring and a napht hal ene ring, a bisphenol
conpound, a heterocyclic conpound such as pyrroles and furans,
sil oxanes, and the |ike can be given. Mre specific exanples of such
a structure include the structures shown 10 by the follow ng fornmula
(15). The di am ne conponents of the formulas (13-2) and (14-2) can be
used either individually or in conbination of two or nore, to the
extent not affecting the effect of high transparency to i-linez and a
hi gh cyclization rate when cured at ByMbow tenperature. (1 5 - 1)(15
- 2)(15 - 3 wherein the asterisk (*) indicates -NH, A indicates
-CH2-, -C(CH3)2-, -0-, -S-,_= —= G- -C(CF3)2-, or a
singl e bond, R14 individually iné%cates one grdup selected fromthe
group consisting of an al kyl group, an al kyl ester group, and a
hal ogen atom RI15 individually indigapes one group selected fromthe
group consisting of a hydrogen atom an al kyl group, an al kyl ester
group, a halogen atom and r is an integer of 0 to 2. RI8Rig * RC S
-0 -Si -R17- * BRigRig(l 5 - (15) wherein the asterisk (*) indicates
-NH and R16 to R19 indicate organi c groups. As particularly
preferabl e exanpl es of the stitcturey showi—by the formula (15), 10
the structures shown by the follpwing fornul@add(16) and (17) can be
gi ven. 8 O

. 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, ¢, and d represent the
10  number 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 0to 70. In
‘w 15 the 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/(ct+d)} x 100 (%), is 30 to 100, and the mol percent of
(14-2) in the diamine component, specifically, {d/(c+d)} x 100 (%), is0to 70. In the -
formulas, Ry, R, and R; are the same as the R, Ry, and Rj in the formula (1), R and
20 Ry, represent a hydroxyl group or -O-Ry3, two or more R os and R,;s may be either the
same or different, R;; represents a hydroxyl group, a carboxyl group, -O-Ry3, or
-COO-Ry3, two or more R;;s may be either the same or different, m is an integer of 0 to

2, nis an integer of 0 to 4, and p is 2, and R;; represents an organic group having 1 to
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15 carbon atoms, When none of the Ry¢s in the structural unit (13-2) is a hydroxyl
group, at least one of the Ry;s in the structural unit (13-3) must be a carboxyl group. -
When none of the Rys in the structural unit (13-3) is a carboxyl group, at least one 6f
the Rygs in the structural unit (13-2) must be a hydroxyl group.

If {a/(atb)} 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 polyamide
resin exhibits high transparency to i-line and a high cyclization rate even if cured at a
low temperature.  If {c¢/(c+d)} x 100 (%) is 30 mol% or more in the polyamide resin in
which the structural units (14-1), (14-2), and (14-3) are randomly copolymerized, the
polyamide 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)
having X , or 2,4-diaminophenol as a diamine component, and tetracarboxylic acid
dianhydride, trimellitic acid anhydride, dicarboxylic acid, dicarboxylic 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) a_ré
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
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), -O-R,; as the substituent of X, and

35



CF 3

(16 - 1)0(.16- ,,* ,\CH3 ---Th 0 -(:775)\/.OH HO - )

if)./-

N

10

15

20

C-K':), \f'-"/ HO - 4)

-0-R;3 and -COO-R 3 as the substituent of Y are groups by which a hydroxyl group or a
carboxyl group is protected by R;; 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
examples of Ry3, 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
formula (37) represents a structure derived from a bis(aminophenol) derivative shown

by the formula (1) and a carboxylic acid.

'—(—NH—@TR?—IOJ:NH— C—Y— (“ —)e——

HO” O
(37

wherein Ry is an organic group selected from the group consisting of an alkylene group,
a substituted alkylene group, -O-, -S-, -SO;-~, -CO-, and -NHCO-, or a single bond, Rs
individually represents an alkyl group, an alkoxy group, an acyloxy group, or a
cycloalkyl group, Ry individually represents a hydrogen atom, an alkyl group, an atkoxy
group, an acyloxy group, or a cycloalkyl group, Y is an organic group and the same as
the Y in the formulas (13-1), (13-2), (13-3), (14-1), (14-2), and (14-3), and e is an
mteger 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

36



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

temperature of between 280°C and 380°C or a low temperature of between 150°C and

280°C to procuce 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 shgjwn

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.

(R1 4) r X X

(GRS CHR @ OE)
X ¥

(15-1) (15-2) (15-3)

e 5
15-5
(15-4) | :
Rys
C—N N—C
@a | N | lf@x
15 (15-6)

wherein the asterisk (*) indicates —-NH, A indicates -CH,-, -C(CH3)y-, -O-, -S-, -SO»-,
-CO-, -NHCO-, -C(CF3),-, or a single bond, Ris individually indicates one group

selected from the group consisting of an alkyl group, an alkyl ester group, and a halogen
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CH3CH3 | - | CH2)3 - Si -0 -- S1 - (G H2 )3 - (113LE; (1 - 1) CH3CU3
J-=7\ 11 ' () 11\ CH3CH3 CH,CH3 ,,CN\I -1 .. i cH2)2- Si -0 - -.a
- CH3CH3 ( 17 - 3) HO(C)) G H3 CH3

atom, R;s 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 Oto 2.
}|{18 11118
X — Ryg— Si—0 —Si—Ryp— X
I |
5 R Rig (15-7)
. (15)
wherein the asterisk (*) indicates -NH and R to R 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.
-
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(17) 5wherein the asterisk (*) indicates -NH As shown by the
formulas (13-2) and (14-2), 0 to 2 Ros bond to X in the case of the
formula (13-2) and two Rus bond to X in the case of the fornula
(14-2). Yin the forrmulas (13-3) and (14-3) is an organic group, and
the sane groups 10 previously given as exanples of X, for exanple, an
aromati ¢ conmpound such as a benzene ring and a naphthal ene ring, a
bi sphenol conpound and a heterocygclic conpound such as a pyrrole
conpound, a pyridi'ne conpatmd, ag& a furan conpound can be given as
exanpl es. More specift expnphes\of such a i?tuctu fe in ude t he
structures shown)-by 't he QHJ&M hf oEue—18) ) se/’ HHay be
used either indivigdually P donblnatlon\__/t or\nﬁwb as (18-7)
(18) 5 wherein the asterlaﬁ:( |nd|cates - C=0, A(nndlcates - CH2-,
SQ(CHB) 2-, -0-, -S-, -CO, “NHO®-1)C(CF3)2-, or a si§e bond, R21
i ndi vi dual l'y |nd|ca1es a gr oup selected fromthe qﬁgup consi sting of
an al kyl group, an ester oup ~an al kyl- eth groeup, benzyl
et her group, a ,a §a1 -, at, n1 ) lVIdUaP&x_ ndVCaﬁEg_aigroup
selected 10 fr "th gl oup coqsp a ydpoge atggy/an al kyl
group, an al kyl est &7 ¢ gggugfqa alogen aton1 and t(us an integer of 0

to 2. 121727 R251 R28R2 . (16-4)
\ 7
=S, B
=\ 7™ / /"'“"*\X/
H(:) \— ()H E { } Y .
) \(\., ) ‘—( ( . )//— : ‘».\{,‘ /};.- (16-6)
£ R A \
- (16-5) ‘\i
# —{( ':I ) S -"‘“"”\(( I}-—-— HH ik v-{ 0 ) > Q) {\( lj\/-—-— :
O .
To(16-7 (8-a)
CH,
VA e _“»:\ /—:\\ l 3
=~ ) (O e H— (0 )h—s
1\;’._:.4 \ M f - | -
(16-9) CHy (15-10)
f/ - \\ N (. /’“‘ Y
(' —N- . N—C—{ —
I-'_( (\_/}/ i [ { F3 /_1,./ | i e / f
— o H .?A§> é S H 0 T
——t | ) ‘, N
. HO—{_ 7 ST T o
N (:‘F'_;
{( "—‘\;"’.\'__._(ﬁ‘._N . O I\II_—'(“‘ ’i\r N \
//L;:/ OH SN Vo=
! HO—_), i‘-~4 (_J—OH
(16)

wherein the asterisk (*) indicates -NH, Ry is an alkyl group, an alkyl ester group, or a
5 halogen atom, and if there are two or more Rygs, the Rogs may be either the same or

different, and s is an integer of 0 to 2.
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wherein the asterisk (*) indicates -C=0, and R25 to R28 indicate

-7

or gani ¢ groups, As particularly preferable exanples of the
structures shown by the forrnula (18), structures shown by the
following formula (19) can be given. JITITIC 77\ [ -(11 >--
[)')-) ItelCG112""--7 0 (1 9 - 3)(.)(19- 4) 4::0 (IT 3., 61--QS .0
\r-, .. *oe---(C Loy O 07t o, RR-2--) - C---- N UL T---(.,
----- tk\\V ), "= --ti "Rim
(l'_'H3 CH,
I
- i<2‘H2)3-—Sli —O— s’; — (CHg)y —
VHy  CHy (17-1)
(HJ ‘Hq
%1—()—%1-—\ ) #
\\-_*/ Iy Q
T (17-2)
t '/7:)»—(1{) lH{n il.HB(H) ET: |
- = (CH =51 — 0 =M= iU ), *
—/ (lH <'H _\
I (17-3)
:&:\ H .-:}:
' CH (Z‘ 3
. ™\ l ’ i // \,
HO ))—s;—rw—s; W ))——()H
h—/ (]H 'H& .
(17-4)
17)
5  wherein the asterisk (*) indicates -NH.
— As shown by the formulas (13-2) and (14-2), O to 2 Ryos bond to X in the case of

the formula (13-2) and two R;3s bond to X in the case of the formula (14-2).

Y in 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
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' (,-0 -R24\ ----// (19- E)CF3 (1 9 - 6) R9-4) -(11CF3/CG0 -R 4 0
111 /g -1/ R4 CF3 (1 9 - 7)0(1 - 8) RcC,i00-R4 \ t '4\J
0(19-9) )//\ Jtc.(-RN. a ,r7-77\ Ro-P -Gc( (1 9 - 1 0)

individually or in combination of two or more as Y.

Lo @

(18-1) (18-2) (18-3)

(18 4_) (18 5) (18 6)

R22
- Oy QL
« o H@A H 0 %

HO OH
s-7
(18)

wherein the asterisk (*) indicates -C=0, A indicates -CH,-, -C(CHs);-, -O-, -S-, -SO;-,
-CO-, -NHCO-, -C(CF3),-, or a single bond, Ry, 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, R,; 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.

41



C0-R40NOIj?RAO)C// (19-11)(19-12) 0-CCORA40
CH3 (19- 14 O01.. 0-o-R41 0 2?5 o0-R4

wherein the asterisk (*) indicates -C=0, and R;s to Rys indicate organic groups.

As particularly preferable examples of the structures shown by the formula (18),

structures shown by the following formula (19) can be given.

t— — 0 —{ Yy 3 A ]>\
AN // W W '/ / {(10—2
—) ,
e (Rgc)ll
0
/ \ o
AN A AL
p = )N — —x wx— )= i r—%
- o= ,/ n NS/ 5 e " \.'\‘-";’/
L. O )
(19-3) Y (1o-4)
f *

— ok LN C'F, ;o
= O o =Y
) G S AN
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R2-4- c-b 1-(0S- (i9_16) 7?0 Rip -Clei -0-R24 0 Rf40 -CC-04124
(19-18) wherein the asterisk (*) indicates -C=0, R23 shows one
group selected fromthe group consisting of an al kyl group, an al kyl
ester group, an al kyl ether group, a benzyl ether 5 group, and a

hal ogen atom and if there are two or nore R23s, the R23s may be
either the sane or different, and R24 is a hydrogen atom or an
organic group having 1 to 15 carbon atons, in which sone RA} group
may be substitutqﬂ and u |scan integer of 0 to 2.

CH
RzP ~ORpq
CHz (19-14)

(19—13)
% *
0-¢ 0‘R24 0 0 o
i | i
Rz0-C C-ORp4
CH: (19-15) (19-16)
o 0
[ ]
- Rs0-C C-ORgq
OG- et Do
*  (19-18
(19-17) 18)
S
C-O-Req
5
Ra—40"‘c *
* (19~-19)
* —-—N N *
0 NG 0
| |
R0~ HO | OH C-O-Rgq
- CF; (19-20)
2 2
R ] YR ‘QC'O_RQ“
H
* HO ] OH *
CF, (19-21)

wherein the asterisk (*) indicates -C=0, R,; 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 Rj3s, the Ra3s may be either the

same or different, and Ry4 is a hydrogen atom or an organic group having 1 to 15 carbon
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CH3 1-01 Cri 3CH3 CH3CH3 9-0-Si CH3CH3 (19) S wherein the asterisk

(*)

I ndicates -C=0, R24 is a hydrogen atom or an organi c group having

1 to 15 carbon atons, in which sone R24 group may be substit uted.

As the structure derived fromtetracarboxylic acid in the fornula
(19), although those in which both positions bonding to the CO group
are neta-positions and those in 10 which both positions bonding to
the C=0 group are para-positions are given, the structure may incl ude
t hose i n aims in whigh edm¢ Re gnapi mayobessubstitatedrend upoai integer cfi®do 2he ot her
is a para-position. In the fornmula (13-3), 0 to 4 RAis bond to Y.
In the fornmulas (13-2) and (14-2), b and d indicating the nunber of
structural units including X may be_zero.

N

CHy °  CHs
X —(CHp)y —Si—O—58i—(CHy}s— x (19-22)
CHy;  Chy
CH; CH;
x —@—s’—-——o—-sli x (19-283)
b b

('?Ha CHs
X‘@"(CH;}: —Sl—O—ii—(CHz)z —O—* (19-24)
b L,

- X
HO ss'—~o~——£~7TeHa OH (19-25)
be b
o IS
R;O-C S—O0—Si C~O-Rp, (19-~26)
b

(19)

wherein the asterisk (*) indicates -C=0, Ry4 is a hydrogen atom or an organic group
having 1 to 15 carbon atoms, in which some R4 group may be substituted.
As the structure derived from tetracarboxylic acid in the formula (19), although
those in which both positions bonding to the C=0 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.



5The ami no groups in the termnal of the polyarnide resin in which
the structural units shown by the formulas (13-1), (13-2), and (13-3)
are randomy copol ynerized and the polyam de resin in which the
structural units shown by the formulas (14-1), (14-2), and (14-3) are
random y copol yneri zed are preferably capped by an am de gaup using
an acid anhydri de containing an aliphatic group or a cyclic conmpound
group having at 10 | east one al kenyl group or al kynyl group. The
storage stabi | ift%ﬂeWubdlﬁﬁ?)rodvédzusrbomﬂs\fnanner As exanpl es of
t he group derived fromsuch an acid anhydride which includes at | east
one aliphatic group or a cyclic conpound group having at |east one

The-or oups. shot et (B PiiReRld-sos6f fundickive joesmpan Gufumt.

gi ven. The e used either individually or in conblnation
of two or GGy Belddg X iy H2C CNC OH 1:1 H EI3GC =C - 112C -C

M L g c =0 MRarinGrdibs fh BB 67 e bdidmialBeSintin Frion b Gftcturdr

H3C C EEC - H2C
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 group 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.
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cC""GOHOC- G OH H H 113G C= C112C -0- 112C -0 HH BG-C= G

H2C -0 - H2C -0 (20) CaCH CH3 00 -C amasCHCO- CH

. 0
I ICI;
I_ -
Hﬁ/ H,C— H,C —-I(I:/
HC H,C—H,C —C
\(“j_.OH ’ : \ﬁl — OH
0O ﬁ 0 0
H H |
H,C—C =C- H,C —ﬁ/c’ H,C —C=C—H,C _ﬁ/c_
H H
H,C—C=cC- H,C T H,C—-C=C—H,C BN
C=0H C—OH
i 5
C 0 0
” I H,C
HC\ —07 \
H,C—-0 (,:}—OH C—oH C—~O0H
I ] I
0 0

H H
H,C—C= C-H,C —0— H,C —0 ~

(20)
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(21)

Anong the groups shown by the forrmulas (20) and (21),

the groups shown by 5the fornula (22) are particularly preferable.

The storage stability may be further

| nproved by using these groups.

00 ii HC...-"C=- - - HCIl r/1::(1 -COii 0.Cl-1 NHO '' C OHif -
OHo 0 (22)
2 2
——Ci§:>~C—CH —-c-<:>—c—CH
HO—C
© CH
0 ? ’
_...("3 Cea(CH -—C Cum(CH
CH,0 n
0
o —CH 9 ComCH
& aCL —C CrmCH
C: HO—C
b =-0
o)
I i
— Q=0 —0=0
HO— HO—C
S o,

@21

Among the groups shown by the formulas (20} and (21), the groups shown by

5  the formula (22) are particularly preferable.

improved by using these groups.

10

The storage stability may be further

(22)
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Wthout being limted to this nethod, an acid group at the term nal
of the polyam de resin (A) of the preseat invention may be capped as
an am de using an am ne derivative containing an aliphatic wag) or a
cyclic compound group which has at |east one al kenyl group or al kynyl
group. 5As exanples of the photosensitive di azoqui none conpound (B)
used in the positive-type photosensitive resin conposition of the
present invention, esters of a phenolic conpound and

1, 2- napht hoquiWhwex Reidg hemitekdtoihs mhetiand, an add ghoop at the terminal of the

1, 2- napht hoqui none- 2- di azi do-4-sul fonic acid can be given. As

speci fi ¢ mobeanpilerssindAhpobe deseih owentipp mayebefaappadhais ay amiserngingan @@d)e t o
(26) can be given. These 10 conpounds may be used either individually
or in condsrinaifvesanigming g aiphatisrgsoup aragyeiqrompomnd gippp witidb pas atjleasty -

Si -(CH2)3 - NH |1 23 26
b )one alkenyl gr%up or%]fyn%oép. ) R (26)
5 As 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.
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In the formulas (23) to (26), Qis selected froma hydrogen atom the
group 5 shown by the following fornula (27), and the group shown by
the following fornula (28). At | east one of the @ in these conpounds
shown by the fornmulas (23) to (26) is the group shown by the formula
(27) or the group shown by the fornmula (28). The amount of the
phot osensi tive di azoqui none conpound (B) to be added to the
positive-type photosensitive resin conp05|t|on of the pr esent

invention is preferably 1(H@ 50 parts by wei re preferably
10 to 40 parts by EF flor ‘ﬁérts @Ql yam de
resin (A. If the p tosen5|t| dilaz |none conpound

(B) is equivalent to, or e than, the above | imt, solubility
of the 5exposed areas in al kal i ne aqueous so on increases,
resulting in good patternifig, high resolution, a hi gh sensitivity.

On the other hand, if GHgGnbbat is eqU|vaIent to,<or less than, the
above upper Iinit, not o production of scum ggg al so a decrease

in the transparency of t @' ilmdue to the t he
phot osensitizer can be approOpriately supp}e§:§>~ OQse to high
resol ution, and high sensi@@vity. 10Further e h ositive-type

phot osensitive resin conposition of the pr esent ention nmay contain
a phenol conmpound (C) to ensure high sensitivity<and excel | ent
patterning w thout producingxg resi nous residue @@gun). Specific
exanpl es of the structure o u phenol conpound (C) include, but

are not limted t s hown by the f oW formul as
(2Q) to (35). 6@2@‘ =dq BRI

©-§-C-e0

CH3 CH3
Hy CH,
Q- NH- (CHz)g—Sli ~0 < Si —(CH,), - NH- Q
CH, CH,
(23)

49



CH 3 CHCH 3 CHCH3 Il CH 2CH
cHg-y-cH3 cH, cH, 9H H CH2

2CH 3 OHO YROY cH cHrc-cH3

3 CH
0 OH (0)-- CH2OH OHHH OH O --0 CH2OH

0Q H, CH,
H,C CH— -
CH H,C @fCH;
CH,

-
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OH CH3 911 HOH HO COH) - CH2 0 OH (33) HO 71 HRHHO 0)--
CH2--((>1) - OH OH (35) Anobng the phenol conmpounds shown by the
formulas (29) to (35), the 5 conpounds shown by the follow ng fornula
(36) are preferable. These conpounds may be used either individually
or in conbination of two or nore.
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HH HO - (3 CH2OH photosensitive resin conposition 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

pol yam de resin (A). |If the anount of the phenol conpound (C) is

equi valent to, or nore than, the above lower limt, production of
scum during devel opnent is 5suppressed and di ssol ution of the exposed
area is pronoted, resulting in high sensitivity. If the anmount is
equi valent to, or less than, the above upper limt, lowering of the

residual filmrate_af -rCHeveIo-nent decF e |nC sol ut e, and
deposi tion duri @ ,, de Not @_@

positive-type photdgens t‘%’ e r -» n conposi en(%
i nvention may 10furt her htai n additi ves such a Icélﬂvel ing agent, a

si l ane coupling agent, an&{t he dd ke, as UI red. CH3 T 1.,

posi tive-type photpse r n corrp “s e

invention is di @Hsand % @r

varni sh. As exarrpl [ 8 nt, N rret hyI 2 pyiiﬂﬁol i done

y-but yrol act one, i met hyl aﬁﬁ‘:t ani de, dyp@er &Q 15

di et hyl ene gl ycol Prret hy(tH eth di et hyl e i et her,
di et hyl ene gly ‘@% pyl ene et her,
di propyl ene gl yco propyggne gl yag et hyl

et her acetate, nethyl |acdthte, et hyI | actate’ butyl lactate,

met hyl -1, 3- but yl ene ¢ . b ene glycol igorret hyl
et her, rret hyl pyTiyva ; - 3- PRl ho onat e,
aQd the Iike cao he { t her
indi vidually or ih & PQusi ng

t he positive-type photosensitive resin conposi 1 ormupf t he present
invention will be descri bed bel ow. The o215 t| ve-type phot OSH;SI tive
resin conposi of thQHprese } I()y)ent is
applied to a e@@ a ceram c
substrate, and ; nu . ] A% q

senmi conduct ofO & Lefent, tdw conp \ 8 ke a
filmwith an ultimate thickness of 0.1 wH;30 p.mafter curirfdhs If the
thickness is less than the lower limt, it may be difficult for the
filmto fully exhibit the function a(? a surface protection filmof a
sem conductor elenent. If nore than @e upper limt, not only is it
difficult to obtain a fine processing pattern, but al so processing
will take a long time, resulting in a |ow throughput. As the nethod
of appl i cati ofip iRBbAndRALING (5] Q% RIRUTAT 2 hitb@h fAR oS N 2

spray coater, immersion, printi'ng, roll coating, and t e ?I I'ke can
be gi wen.shdheb eetfsnlo&m,l; &amﬁlatmﬁamm@gkﬁg sBdwiPBy he 11 Mng ﬁ)hln@lfd and
irradiated with actinic rays to form a desired pattern. As the
aetini c r@ge, AXl¢aatydhe of lir@QyinthebeaviBpoutidd shawh bl elie foanilad (28)to (26)ds bl e
radi ation, and the |ike having a wavel ength of 200 to 500 nm nay be
pr ef er ablthe gowpl shown by the formula (27) or the group shown by the formula (28).

O

O
2 2
o QU
1% (27) i (28)
10

The amount of the photosensitive diazoquinone compound (B) to be added to
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Next , €xposed area 15 0lssolved and renoved using a devel oper to
obtain a relief 10 pattern. As exanples of the devel oper, an aqueous
solution of alkali conpounds such as inorganic al kali conpounds such
as sodi um hydr oxi de, potassi um hydroxi de, sodi um carbonate, sodi um
silicate, sodiumnetasilicate, and anmonia water; primary am nes such
as et hyl am ne and n-propyl am ne; secondary am nes such as

di et hyl am ne and di - n-propyl am ne; tertiary am nes such as

triethyl ag nopg #@éﬂ&l}%‘n@nby lam o&é@x@éﬁﬂ@ ese%ﬂn@@rﬁmﬁ"f& e?e?abgf

dlnnethylet trlet ano nlne guat e

such as t et %&Mﬁﬁ@@ﬁ'dﬁ@n‘i&f@b&férgﬁ%@@%4@5&%@%&%@1’%@?9% s by,

hydr oxi de; and an aqueous sol ution obtai ned by addi ng an appropri ate
anount of waightibfthe §@;/am1de @@ CIfSY aediint S46H pﬁ&os%ﬁs@b@@%hu&@ﬁhc h as
met hanol and ethanol) or a surfactant may be given. As the

devel opnentémpmind ¢B) is epuiasientgo, op acek thag the dbeee Rivohmit 24d1ubilfie 6BkBI C
waves, and the |ike can be used. Next, the relief pattern fornmed by
devel opnentposed artassedn alhletel dgherds valtigon insreamg demlting in gomkpattfining,
resulting product is then treated with heat (cured) to forma
benzoxazoh@hreseltionrand kighesenditingty. oPniilen ¢therthand afithe smawitds equirgleahi®, t he
imde ring, whereby an ultimate pattern havi ng excell ent heat

r esi st anc& ¥aihgs Wby eRper bigit; qas QFIYWé%uCTﬂ‘?Tb%ﬁSﬁ%‘H{ bug alsg a pegppse in

L1 oat mont 4 ABRBFRLR] §° BIP AREIS e preRpoonOht Bhoiae Qa%ﬁ% o e
oreet or abl PP e S e e RS b B B B ds0c
T a5 L V- YRR IRERSI U6l BFIACAY i LBl o S8R

invention i s use conductors

i nter| aycindhddnshly oﬁgflﬂaog]\e%t)l &nfspgluﬁd axs Eﬂ{&?@fé@ﬂgmvﬁy sRV&ELekpat of

a flexible copper-c | 'der ‘resis and an

interl ayefmtﬂ:‘nﬂh%%thb& prddubingta résPus FRMRBIeum) BpdLifieleRdmslevd G

As exanpl es of the application to sem conductor devices, a

passi vat i ettudhay 6f suehaphard cépduad (CN@cladé, butarehot lhthtdal(ls,l the sterchiyge

phot osensitive resin conposition of the present invention on

sem condustayn e therbribosingfobudlae29t@a85). ayer obtai ned by forming a
filmof the positive-type photosensitive resin conposition on the
passi vation filmwhich 10 is fornmed on a sem conductor el enent, an
interlayer dielectric filmobtained by formng a filmof the
positive-type photosensitive resin conmposition on a circuit which is
formed on a sem conductor elenent, and the |ike can be given. As
exanpl es of the display device application, an interlayer dielectric
for TET, a ITT el enment planarization |layer, a color-filter

pl anari zation |ayer, a projection for MVA 15liquid crystal displays,
and a cathode barrier rib for organic EL el ements can be given. The
nmet hod of use of the conposition for sem conductor devices applies to
the nethod of use for the display elenents, that is, a nmethod of
formng a patterned |ayer of the positive-type photosensitive resin
conposition on a substrate on which a display elenent or a color
filter is formed nay be used. Hi gh transparency is required
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20 particularly for an insulating |layer or a planarization |ayer of

di splay elenments. Aresin layer with such excellent transparency can
be obtained by introducing a post exposure process before curing the
| ayer of the positive-type photosensitive resin conposition.

I ntroduction of such a post exposure process is nore preferable in
practice. EXAMPLES The present invention will be described in detail
bel ow, <Test nethods> 5 (1) Nucl ear magnetic resonance spectrum

anal ysis (111-NVR, 13C - measured using a 400 manuf act ured
by JEOL Ltd. 1H NI\/R Jsured at a resonant cy of 400 MHz,
and 13C NVR was nesg '
Deut erat ed di net hy i DVBO- d6 was usg
I nfrared spectroscop+e yvsis (I R): measur g€
nmet hod using a 10 PARAGON 1000 manufacturedcby PERKIN EiqyER  (3)
Mass spectrometry (MS): neasured by the fiéld desorption {FD) nethod
using a JM5 700 nanufactured by JECL Ltd. <Exanple 1> 158)@Itlhe5| s of
4, 4" - met hyl enebi s( 2Tt 6 |rret hyl phenol ) A 2600
four-necked seprDa . Wit fycp g
raw material inlet pQry ]
wth 2244 m of acetic anhydrlde and 300.00 g (1.170 m)lﬁ\(ﬁf{ Bi s
25X-F (manuf actured by Honshu Chemical Industry Co., Ltd.)73n a
nitrogen at nnspH;@g 27039 g (2C35 nol) of a GO%HNtrl C 20 acid

aqueous sol ution wg OV\A agded dropW| se t e se abl e flask
us-ng a droppi HO @ p—10fF ovely,
Afver the additi on, } i- m ATl

ent. (2)
Br pell et

:[Lf' ng.
e was sti rred to f

further five hng@ The dep03|\t~gq11 solid was collected by suction
filtration and dried under vacuum'to obtain 115.72 g of a yell ow
solid product. As a result of analysis, the product was confirned to
be 254, 4' - met hyl enebi s{J (3{ - di net hyl phad@l ) . QBynt hesi s of

4, 4" - met hyl enebi s( t hyl pheno A 500 m
eggpl ant fl askgpau ‘ rer 0g
(0.058 nop of the X enebi s(2-ni ol)

obt ai ned above 200 m of tetra rofuran, and 2.45 g 0 002 m) of
10% pal | adi um activated carbon, and the nixture was stirred in a
hydr ogen at nosphere for 12 hours. The resulting solid was

1o~O)—O) 1o—Oy—~O)

\OH OH OH OH

-~ (29)
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5 renmoved by suction filtration and the solvent in the reaction

sol uti on 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). | R anal ysis of the product (M1)
confirmed am no group absorptions at 3400 cm 1, 3335 cni'' 1606 cm ',
and 1576 cm ', 11-1-NWR analysis confirnmed chem cal 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 ppn1
13C- NWR anal ysis cooH rned chegggcal shifts a 2

118. 10, 119.44, 12 97 130 34) 135. 34, HOG )
spectronetry anal he nol ecul a "ig
aresult, the res prod M 1) was identifi

bi s(am nophenol) derj vatl ve shovvn by the for (ei-g) The yield of
the 15 product (M1 mas 26% LHxanmpl e %ﬁO_Q§E§§Q§gs L i de
resin> A four-nec E@fag e~{| ask equil ppe thTa no er, a
stirrer, a raw 2 ri ip(e} |port, and a dry nfteogen gas f eed

pi pe was charged 40. 16 g. 090 nol) of dlcarbﬁkyllc acid
derivative, which wis, obtai nedchy reacting O. 045Fﬂgl‘gﬁﬁisophthalic
acid, 0.045 nol of diphenyl ether-4,4' -di carboxyl1é acrd, and 0.180
nol of 1-hydr2ﬁ% 1,2, 3-benzotriazgle (active ester), and 28.64 ¢
(0.100 nol) o nophen jvative i

Exanple 1. 270 r ol
the m xture. The uré vas cted at 7
bagz. Next, 3CHL7g (0.020 nol) ofcw; et hynyldgghyha

di Ssolved in 10 g of N—nethyl 2-pyrrolidone was added and t i xture
was stirred_for rther q\? hours to ---Iete the reachrg The
reaction m'xﬁf?é@‘h dd Bxdopbur ed i nt o ~ ti o)

m xture of water miganThe resul t Hw -e. 'C" @ﬁted by
filtration was suffi ci L% :@;hed wi th wat er \and drj er vacuum
to obtain the target ® azol e precursor reS|ﬁh%¢v1) of the
formula 5 (37) in which e=25, which consists of the conpounds shown
in Table 1. (WB@wsri SS|on rate hy#at | ON cH,\ The conpositi qiy

prepared by disso t he polybenz ol e precur<or fesin
(A-1) in a m ol N (n14=06:)6'dﬁﬂ.0 g
of y-butyrol acton S %%g to a quartz b usi ng &3¢ n coater

and dried on a hot
v.w;l.2

CH, CH, CH,

(30)
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10 plate at 120C for four mnutes to obtain a coated filmwith a

t hi ckness of 10 um The transmi ssion rate of this coated fil mwas
measured with an ultraviol et/visible region spectrophotoneter

(manuf actured by Shinmadzu Corp). The transmi ssion rate at a

wavel engt h of 365 mu was 65% Synthesis of napht hoqui none di azi do

sul fonat e conmpound 15A four-necked separable flask equi pped with a
thernoneter, a stirrer, a raw material inlet port, and a dry nitrogen
gas feed pi pe was charg with 14.01 g (0.033 nol) of a phenol

conmpound shomn by 3«A g fornula (qug and 9.82 ¢ . 097 nol)
of triethyl abiy / 0 oT( g%d_ io dissolve e m xture.
After cooling the ac ture to 10C30 IesséH§6 07 GHgpo7

nol ) of 201, 2- naphthoq néhe 2-di azi do- 4- sul mas slow y
added dropw se togetherCHith 100 g of d4@ OiNg t he
tenperature at |less than 10C. After stirrin r (?i nutes at 10C
or |less, the reagﬁgon m xture stirred at roomtenperature for
five hours be rmnatin reaction. The reaction m xture was
filtered and '&Hhto a@g;'\/@Hyms rati o) @H tureHgf wat er and
net hanol . The 25res E

y fi ation was

sufficiently V) g?{ ) QBﬁéiSﬂ& obtain a

napht hoqui none d| do o] S h 6Nﬂng

formula (Q1). Preparallhn of positive-ty ﬁ ot @3en ve resin
@ppﬁy

conposi tion 100 g of the synthe§itks beh2ox 2| pCeRur sor
regsin (A1), and @ g of the hthqu|noh§{d|&2ﬂ oCsuyl fo

cgipound whi ¢ has é struo%ﬂ/gég? the fornula (in) agre gﬁyéolved in
a m xed solv
y-but yrol act one.
(registered g

i 4$Ha pore size of 0.2 pmto obtain a
positive-type pho nsit i esi conposi tion. Sensitivity

eval uati on 10The p03|t|CéEtype phot osensitive resin conposition was

applied to a silicon wafer using a spin coater and prebaked on a hot
plate at 120C for three mnutes to obtain a coated filmwith a

thi ckness of aboutgg 0 pm Thg coated film exposed to radiation

using an i-line stepper (442 I~ manuf act ur ed
mask (a test char

0.88 to 501J, M fga by Top&dh; +Q l¢igl,) while
changi ng the exp 0s gn, the coat fér eve?oped
twi ce by a paddle th u3| 0 an aqueous S i 6H . 38%

t et ramet hyl ar nnmoni um hy r'oxi de for 130 seconds each tjne to renove

t he exposed areas,CHpd washe@Hai th purifi ed(ym er forc}:to seconds. As
a result, pattern for on was confirmed at t e areas irradiated at
akgose of 280 n1/cn2 ( 5|t|V|ty was 20 280 m/cnR), The film

t hi ckness after d Qﬂg was 6.5 m, whi was a very large
t hi ckness. <i:> _<<:i>__

(CH )
3 3

(1)
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Cyclization evaluation The positive-type photosensitive resin
conposition was applied to two sheets of 25 silicon wafers using a
spin coater and prebaked on a hot plate at 120C for four mnutes to
obtain coated films, each having a thickness of about 1 pm Next, one
sheet of the silicon wafer with a coated filmthereon was i Mmersed in
2% hydrofluoric acid to obtain a prebaked film The filmwas

anal yzed using a Fourier transforminfrared spectrophotoneter,
PARAGON 1000 manuf actureg y PERKTN ELMER, to calculate the ratio (A

of the peak of the/am de;Usgup\at 1650 cm | he peak t he total
aromati ¢ gr ouHQs @o 0 Q-» ofihe dOe e OTH wel M-0H a
coated filmwas 5 Yeafed at\'230C for 90 ni nut t o lobt aj cur ed

filmin the sanme manner(CHl_nk il mwas anal yzed usi A Fourier
transforminfrared spectéﬁphotorret er to calculate t{g rati o (B) of
the peak of the am de group at 1650 cm | to the pealk of the total
aromatic group at 1490 cm|. The cyclization rat(éHyvaﬁI al cul ated by
mul ti plying (1-(B/ APH byc@#00. The cyclization rate thus cal cul ated
was 91% 10 <Exanpl e 3> | 3e reaction was carried out in the sane

manner as in the p 2 i—©Ht hesi s of _Exanple 2, except for

(a
usi ng terephthali 'dac'lﬁgs cad of the diphe et her®
4,4' -di carboxylic acid 3 changi ng t he
acid and the 15 terephthafic acid to respect] y( “

notto obtain a pol yb#hzoxazolgfprecursor resin (A ghown by the
fo la (37) in whigh e3H; i ch consists of the ¢gnpounds shown in
TabYe |I. Excep&Hf q h es, the positive-type

phot osensi ti ve Téd$ 0§ on-wes prepared_and €yal uated in the

same manner as in kY <Exanpl e 4> hesi 3
6- di met hy|1§ﬁ’en C a OH

4,4' -ethylidenebi s(2-ni
f our - necked separabb&f ask Ef" pped with a rwgéﬁt a stirrer, a
raw material inlet 3 ;ni trogen gas feed pjp&iwas charged
with 2244 ml of aceti ¢ 25 \anhydride and 300.00 g ((JH;.lo nol ) of
4,4" -ethylidenebis(2 3di megyl phenol). In a nitrogen atnosphere,
256.40 g (2.441 nol) of a 60%nnitric acid aqueous solution was slowy
added dropwi se to the separable flask using a dropping funnel at 0 to
10C over one hour while stirring. After the addition, the m xture
was stirred at O tooﬂ)Clé}?r Hurther five ho@K. The degpsited solid
andy
o

was col lected by sugtio ration and dried junder vaculmto obtain
@H.3 As a res ofcﬁnal LS, the
[
<di et hyl phen CH,

131.39 g of a gEL
product was confi to b
4, 4' - et hyl i denebi S{g<1i Gy

- (IJHCH3 (IEHCH3 CHy C-CH, CHyC-~CH,
CH,CH, CH,CH, CH, CH,
OH OH
@Hz)s ((Isz)s
CH, CH,
(32)
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Synt hesis of 4,4'-ethylidenebis(2-am no- 3, 6-di net hyl phenol) A
500 m egg plant flask equipped with a stirrer was charged with 20. 00
g (0.056 nol) of the 4,4'-eethyl enebi s(2-nitro-3, 6-di net hyl phenol)
obt ai ned above, 200 m of tetrahydrofuran, and 2.35 g (0.002 nol) of
10% pal | adi unf activated carbon, and 10 the m xture was stirred in a
hydr ogen at nosphere for 12 hours. The resulting solid was renoved by
suction filtration and the solvent in the reaction solution was
evapor at ed under reduced pressure. After drying under vacuum 14.85 g
of a white solid was obtained This product is referred to as (M 2).

| R anal ysis of the product onfirmed am no group absorptions at
3394 15 c¢cm 3370 cni, and 161 11-1- NNR anaIyS|s C irmed

chem cal shifts a 27 1.2 88 2. 0 1 .1 .14, 4.19,
6.07, and 7.67 pp §H¢onf| ' tOHs at

12. 44, 16.89, 21. 36 45, 1 90, 117.5S 120 73 .16, 136. 20,
and 139. 49 ppm and the mass spectronmetry anal ysis conf d t he

nol ecul ar weight to be 300.4. As a result, the resultin oduct

(M2) was identified to be aQHO bls(arnlnophenol) deH,v ve shown by
the formula (5-3). eyleld he produ (M2) wa 2% <Exarrp|e
5> The reaction -(H@e S& a220) 18

pol yanide resin 2 ntheS|s anpl e cept f anglng t he
and the d|phenyI

et her-4, 4' -di carboxylic acid respectively 0.344 mol @Hd 0.516 nol,
and using 300.40 ¢ (1.000 i t he bi s(am nophenol) rivative
(M-2) instead of e\ bi s(amyrephenol) derivative (M1) obtain a

yb : h %
pol ybenzoxazg e r@ ey e Conpgjao(‘ém@e?ﬁgfr 6%xcept

whi ch e=21, which si st
for the above changes, the positive-type photosensitive sin
conposition was prepared and evaluated in the sane manfE as in
Example 2. S <Exanple 6> Synthesis of

4, 4" - et hyli denebi s(2-nitro-3- y1l- 6-cycl ohexyl phenol A 3000
m four-necked separable flask ui pped with a therno r, a

stirrer, a raw ial_inl ort, and a ni en gas ad pi pe was
Obhhy di . sa‘iii».lﬁﬂ mol |
xy1l-5-net hyl p ol). Inaitrogen

charged wit
of a 60%nitric aci d aqueous

of 4,4 -ethylide s(2-cycl
at nosphere, 170.50 g (1.623 nol

solution was slowy added d He to the separable fl using a

dr oppi ng funnel ) to 10C r one hour stirri fter the
addi ti on, thHO kS, 0 H@@r fONe

hour s. The 15 depesited soli S coIIected suctlon ratlon and

dried under vacuumto obtain 85.27 g of a yellow solid pro t.
result of analysis, the prqgyct was confirnmed to be
474" -ethylide -nitro- 3enet hyl- 6- cycl ohexyl phenol RH H3

@§ ~Gron -G %’f

(33)
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Synt hesi s of 4,4'-ethylidenebis(2-am no-3-nethyl -6-cycl ohexyl phenol)
20A 500 m egg plant flask equipped with a stirrer was charged with
20.09 g (0.040 nol) of the

4, 4" - eet hyl enebi s(2-nitro-3-nethyl-6-cycl ohexyl phenol) obtained
above, 200 ml of tetrahydrofuran, and 1.71 g (0.002 nol) of 10%

pal | adi um activated carbon, and the m xture was stirred in a hydrogen
at nosphere for 12 hours. The resulting solid was renoved by suction
filtration and the solvent int reaction solution 25 was evapor at ed

under reduced pressure. After dpying under vacuf 10.Hg of a white
solid was obt?i ed hIS is referred as (M3 R analy5|s
of the produc C? 691 gr gg) CH 3448y cni
3386 cmi, and 1614¢ nal ysi s conf rved chemi shifts at

1.12, 1.13, 1.14, 1. 15 1. 18 1.3 1.24, 1.23, 1.30, 1.34, 1.36,
1.57, 1.60, 1.66, 1.6 1 74, 1.7 1.92,

<FH3QH
OH
H
H
HO 0 OH HO S OH
~— [
0
HO C OH HO C—O@—OH
H, H OH
ool -Gl
H H
. @ @ -B-

ol o

(34)

e
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2.77, 2.80, 2.83, 4.17, 4.18, 4.20, 4.22, 6.28 and 7.49 ppm 13C NWR
anal ysis confirmed chem cal 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 spectronetry analysis confirned the

nol ecul ar weight to be 436.7. As a result, the resulting product
(M3) was identified to be a bis(am nophenol) derivative shown by the
formula (9-11). The yield of the product (M3) was 32% 10 <Exanple

7> The reaction was ¢ l[Ii ed out in the s Manney in the
pol yam de resiliOgynt hesi s of_Exanple 5, exce or us 6.64 ¢
(1.000 nmol) of t IS ' nol ). deyiva ( ) ) ead of the
bi s(am nophenol) aﬁ@e pgl obﬁQ tgﬁgee &L oxazol e
precur sor resiﬁ ) shown the formul a ) in whi e=15, which
15 consists offPhe conmpoundgsgshown in Table 1. Except formQHhe above
changes, the positive-type photosensitive resin conposition was
prepared and evs ¢ int \$1 | N Exanplygy 2oy The
structures of BY Q1 t 0 ‘ }s{hovvn
bel ow. OH

HO CH, 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.

H H OH H
- @CHz—b HO-@- CHz—b- OH
HO HO
@ @ OH
HO HO
(36)

10

The amount of the phenol compound (C) added to the positive-type



f
f
(

OQ wherein Qis a hydrogen atomor a group shown by the

ollowng formula, 93% of Q being the group shown by the follow ng
o

rmul a.

Properties Cyclization rate 16 96 L8 Sensitivity

ml/ cn2) ORZ

10

15

20

25

photosensitive resin composition of the present invention is preferably 1 to 30 parts by
weight, and particularly preferably 1 to 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
suppressed 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
further 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,
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 glycol-3-monomethyl ether, methyl
pyruvate, ethyl pyruvate, methyl-3-methoxypropionate, and the like can be given.
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
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 um 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
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0OSZ Ol OSE Transmissi on rate (13/0) 59 OL T9 ES Photosensiti ve
di azoqui non e conpound (B) (g) oz 1-6

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 130°C, 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
0f 200 to 500 nm may be preferably used.

C 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 dimethylethanolamine and triethanolamine; quaternary
ammonium salts such as tetramethylammonium hydroxide and tetraethylammonium
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  supersenic waves, and the like can be used.

Next, the relief pattern formed by development is rinsed. Distilled water is
used as arinse. 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.

25 Either heat treatment at a high temperature or a low temperature is possible. A
high temperature treatment is preferably carried out at 280 to 380°C, and more

preferably at 290 to 350°C. A low temperature treatment is carried out preferably at
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az 1-6 ozj oz 1-0 Component and anmount Polyam de resin (A) (100 g)
Acid (nolar ratio) Isophthalic acid (0.45) 1
D phenyl et her-4, 4" -di carboxylic acid |Isophthalic acid (0.81)
Terephthalic acid (0.09) Isophthalic acid (0.34)
Di phenyl et her-4, 4" -di carboxylic acid (0.52) Isophthalic acid (0.34)
D phenyl et her-4, 4" -di carboxylic acid (0.52) Am ne (nolar ratio)
150 to 280°C, and more preferably at 180 to 260°C.
The positive-type photosensitive resin composition of the present invention is
useful not only for semiconductors, but also as an interlayer dielectric film of a
multilayered circuit, a cover coat of a flexible copper-clad board, a solder resist film,
5 and 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
C_, 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 TFT, a
TFT element planarization layer, a color-filter planarization layer, a projection for MVA
15 liquid 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
N 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.
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4, 4" -met hyl enebi s(2-am no - 3, 6-di net hyl pl aenol) (1.00)

4, 4' - met hyl enebi s(2-ai ni no 3, 6-di et hyl phenol) (1.00)

4,4" -ethylidenebis(2-am no - 3, 6-di nethyl phenol) (1.00) 4,4
"-ethylidenebis(2 -am no 3-nethyl -6-cycl ohexyl phe nol) (1.00) =z

oi durexa Exanple 3 Exanple 5 Exanple 7 As shown in Table I,

t he pol yam de resins of Exanples 2, 3, 5, and 7 had hi gh transparency
and high sensitivity, and exhibited a high cyclization rate when
cured at a | ow tenperature of 250C

EXAMPLES
The present invention will be described in detail below.
<Test methods>
5 (1) Nuclear magnetic resonance spectrum analysis (‘"H-NMR, ’C-NMR): measured
using a JINM-GSX400 manufactured by JEOL Ltd. 'H-NMR was measured at a
resonant frequency of 400 MHz, and *C-NMR was measured at a resonant frequency of
100 MHz. Deuterated dimethyl sulfoxide DMSO-dg was used as a solvent.
C (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>
15 Synthesis of 4,4’-methylenebis(2-nitro-3,6-dimethylphenol)

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 m] of acetic
anhydride and 300.00 g (1.170 mol) of Bis 25X-F (manufactured by Honshu Chemical

‘w Industry Co., Ltd.). In a nitrogen atmosphere, 270.39 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 10°C 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

25  4,4’-methylenebis(2-nitro-3,6-dimethylphenol).

Synthesis of 4,4’-methylenebis(2-amino-3,6-dimethylphenol)



5 <Exanpl e 8> Synthesis of polyam de resin A four-necked
separabl e flask equipped with a thernoneter, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged
with 409.94 g (0.900 nol) of dicarboxylic acid derivative (active
ester), which was obtained by reacting 0.360 nol of isophthalic acid,
0.540 nol of diphenyl ether-4,4'-dicarboxylic acid, and 1.800 nol of
1- hydroxy-1, 2, 3-benzotriazole, and 286.37 g (1.000 trio') of

4, 4' - met hyl enehiss( 24 aggptort Badk djuippediwith hethoér)was28a@edywah 20.00 g (0.058

N- et hyl - 2- pyrrol i done was added to di ssolve the m xture. The m xture
was react sghaf thesid troethylendbeid-gities3, frdimathydphendla phtaingd hleove 208 ml 48 g
(0.200 nol) of 4-ethyn¥&§£thalic anhydride di ssolved in 100 of

N- net hyl - Etigbydrofuragond Jaiss @fRdnia atil 4% palladiumypeiviigd carbpp.eaditieor a
further 12 hours tqQ conplete the re ctign. The re ction_nixiure was
filtered HWHUISHIASEHTPhInG hydrpeen '(1%’!3%!?56 517 B9ursi xHhisresuoasatiévaand
met hangl . _The result.in recipitate collected.b iltration )

out £ 1 or entarSPiat R it ANPGRS ald bR aShufiton B6 keiot seltio v “SHOER ¢ he
20 target I ] j.n -8) in ich the Ltscof .the fornmulas
(4 1) 2° 10 FRrt el Ml i Gobdif P S e e ol bR ©

sati sfyi ngy, @d.eqi’lﬁé.r%@&t{sf/e&ﬁwk}as)ﬂ\dl-@? ---- 100 and {d/(e+d)} x 100

= 0. The nunber average nol ecular welg of the polyarnide resin

(A-8) was 12, 00 A8 HeGrdducCONT) SnBirnef arhiie cRRARBMRSONS BOYMBOI N

Table 2. 25 Transm ssion rate eval uation A solution prepared by

di ssol vi ngm4, 838 caif’ 1606 cRJ| ¥@M536 che STHINMR Salysis dnfrfleddhemical shifts
y-Qutyrol actone was applied to a quartz board using a spin coater and

driedion at har, 1(#8al.03,499] 204, 1.08, 2f1008.600 42, 694] mdtit2aipm, EGiatred il m
with a thickness of 10 um The transm ssion rate of this coated film
was neas uneadysid confismeddhemacal ghiifés 9t\ B §616e6%; 3G 10N 188k IPABhIROSIVRt er
(manufactured by Shimadzu Corp). The transmission rate at a 5

wavel engt A& 385 3hrandd 49.69 opm Sprumrse scaemeimpme g P RBTE ez do

sul fonat e conpound, A four-necked separable flask equipped with
a t her monolsculag weight to be 286,41 o648 Asgsiitithe repyifing produgt (Mahgvag idgupitied

phenol - ColRB RECEHBMTEBY) T Rbs M by gt U 2lio 5 piodatol ) o

triethylam 3 of etrahydrofuran was added to dissolve the
n‘ixtu?%. g#o{ag?t(%/ga |ansg?6t/%‘|e reaction mxture to 10C or less, 22.30 g

(0.083 nol) of 1,2-naphthoqui none-2-di azi do-4-sul fonyl ehl ori de was
slow y added dropw se together with 100 g of tetrahydrof-uran while
nai nt ai ni rgxih@epenperature at | ess than 10C

<Synthesis of polyamide resin>
o 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 (M-1) synthesized in Example 1, 275 g of

25  N-methyl-2-pyrrolidone was added to dissolve the mixture. The mixture was reacted
at 75°C for 16 hours using an oil bath. Next, 3.44 g (0.020 mol) of 4-ethynylphthalic

anhydride dissolved in 10 g of N-methyl-2-pyrrolidone was added and the mixture was
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15After stirring for five mnutes at 10C or |ess, the reaction

m xture was stirred at roomtenperature for five hours before
termnating the reaction. The reaction m xture was filtered and
poured into a 3:1 (volune ratio) m xture of water and nethanol. The
resulting precipitate collected by filtration was sufficiently washed
with water and dried under vacuumto obtain a napht hoqui none di azi do
sul fonat e conpound shown by the 20 following formula (Q 2).

Pr epar at i stinred forpdsithdr viered yques tolvomphenthe tdavtton. e Siha reon@Omixthiro was

100 g of the synthesized polyam de resin (A-8), 15 g of the

napht hoquiilteseskandipauied inte a Bfldmelumecain mirngre afhwatér andmethaselr uher e of
the following fornula (?2) were 25 dissolved in 200 g of _

N- et hy 1-TPsyiie spqipiaecollveied by filtiation wansn ThReientlyrwashedhwishyatepand dried
fluororesin filter vvithp?hpore size of 0.2 pan to ¢bfain

posi ti ve-1AFevasHHR BsRhiEn fhe arptaol Yoerzonpends preisor resih '%)Q/fiaﬂtl‘i/f‘)m‘ﬂa
| uat i Th it -1 iti i iti
apol i (8 PSR TRbRovEr e CrePRg it b B Flbaked on a hot
pl ate at ﬂ%?sgl%g)orntrs%re?gumo utes to 5 obtain a coated filmwith a
.1 um

t hi ckness of  abou he coated fil mwas exposed to radiation

using an W ne ﬁ%t@gﬂ%sﬁ&,ﬁ%{ém@sﬁfv%geﬁo gk')f Nefﬁ%ﬁ%o?ﬁolet%é%%’%poﬁ

mask (test chart No. 1, or W thout” a pattern-having a

0.88 t0 Ssikl - 1VEHHadeH Y5106ht BY 4. DRRFMRIHY L iy Eb1{HBRe ankitath  oivhi | €

changi ng the exposure dose. Then, the coated wafer was devel oped

tyi.ce by pbpadik®ne®algshlies to gz board 4siaguSpiaQbate:d 4K deikd 8n 38060
t  r amet hyl annnoni um hydr oxi de for 150 seconds each tine to renove

t he expossate at BASC fordowasinetds i dbleipa codtedefilmvaitien tHickneds®fd@ pandgheAs a
result, pattern formation was confirned at the areas irradiated at a
dose of 2e@smissiongat¢ sithisicoited film wasmeaQredqitng) ultThelef visibketré¢giarkness
after devel opment was 8.0 um which was a veréhl arge thickness. 15

Cycl i zat i BActiophetomptsr (reanufagtured by Shimadzydeqrp). v dhe frgesopsripnga@mse t i ve
resin conposjtion was applied to two sheets of silicon wafers using a
spin coa@qvekﬁ&%ﬁféﬁiwar‘méﬁ‘%a hot plate at 120C for four minutes to
obtain coated filns, .each having a,thickness qf about 1 urn. Next,
one shee?g?1 ef’ﬁé%i’hg}oﬂ?‘%’?f‘i}//\%zlicg]rs“\ﬁ"?ﬁeﬁo%}i’)%gd fil mthereon was

| mer e din a A?%%P&ég&&fl Lc"ﬁ%ajoﬁ fﬁglk gquti&ed 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 10°C or less, 26.07 g (0.097 mol) of

20 1,2-naphthoquinone-2-diazido-4-sulfonylchloride was slowly added dropwise together
with 100 g of acetone while maintaining the temperature at less than 10°C.  After
stirring for five minutes at 10°C 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

25  resulting 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).

66



obtain a prebaked film The filmwas anal yzed using a Fourier
transforminfrared spectrophotoneter, PARAGON 1000 (nmanufactured by
PERKI NELMER), to calculate the ratio (A) of the peak of the am de
group at 1650 cm' to the peak of the total aromatic groups at 1490
cnt Next, the other silicon wafer with a coated filmwas 25 heated in
an oven at 250C for 90 mnutes to obtain a cured filmin the sane
manner. The fil mwas anal yzed using a Fourier transforminfrared
spect rophBtepmﬁtiﬁtoﬁpmsiziab-cyﬂe@hetotdmeitiwatdsm doB)posifiot he peak of the am de
group at 1650 tiff' to the peak of the total aromatic groups at 1490
ern- | . The ci¥l g ofithé symtheaized prlybanadaedlapeduisyr msih (A)yand g0 g B/ A) )
by 100. The cyclization rate thus cal cul ated was 95% Eval uati on of

wat er abs orphthagrineThdazide pulfopate coppoysorhideles iastryetuiead the fesmpo ) on

was applied tQ a 6-inch_ silicon wafer usi n n_coater, and
pr ebaked e iffgtves In @ixgd sqlyentof 400 ¢ Bt hﬁr%@vwdem i 03 g@éat ed
bout 10 The on wafer . W

coat e’ Pv%u%@%%@%siage AR TR DBReR TG et it
Sauar o, - wilghSEEefR P Ech 2 &Wépﬁs?’fafea??é’@’ﬁf%eac.J(?fgm?ut.on The

wat er absqrp 63@@) of the f| I mvvas rreasured according to J1S-K7209 and
found to be <Exanpl e 9> The reaction was carried out in the
sanme manner as in Exanple 8, except for is changing the amount of

i sophthalic acid and di phenyl ether-4,4'-dicarboxylic acid

reg,pectl vggﬁglﬁ@ty(}vaﬁgldﬁol and 0. 700 m)l reduci ng the anmount of
4,4 -nmethyl enebi's (2-am no- 3, 6-di net hyl phenol) to 214.78 g (0.750
nol ) aond usi ngTHOp&Rivg-tihe potbsemitive@ésin composition was applied to a silicon

3, 3" -di am no-4, 4' - di hydr oxydi phenyl sul fone to r OpI ace the remainder
t o obt ai n“aqusl;zgarspie cpaei and (pebked on alimit platd 44 201A] fos thode minates br nul as
(14-1), (14-2), and 314 3) are 20 randomy copolynerized at a ratio
sati sfyi ngblaine eogted fil e th asthickness pf sbonp§04nr5 Thegoated filn-wrps exposagdo =
25. The nunber average nol ecul ar wei ght of the polyamde resjn ( 9)
ves 13, 000 AEs A8 Llre s Gza oarret TN SRR F

Ex for th r '
Conposi t | GhNLIBR % R Ll ithyhs AR e D R L pih “
Ex l.e S, I 0> Th h
maﬁgrﬁas |af21l arrpl @p&ex%rénpt) gTC% a(i‘tt WP%[\]@%E?S gﬁéuﬁgeégo rélds%cs)%h?ﬁ& ﬁl’irrg
aci d and iSLead wak v gag‘g@oﬁgmggggba&{: ¢ @R DYhe an 1 aqueous solution of

et her-4, 4" -di carboxyl i reducin anount

4,4" - et hyiserRBhsethdamionfmsh @Lha@fohyicp&@&ms)eamuﬁét% remoge the- 400
nDI) and using 219.76 g (0.60

hexaf | uor @xposd Biess andwhshed %mpdﬁﬁmktexnﬁbk 1Pseprdze 1Ae areltagatteinne
remai nder to 5obtain a polyamde resin (A-10) in which the units of
t e~ f or nulfersatiod whj conffitde®)t thaardas irradiated at a dose of 280 mJ/cm?® (sensitivity was

20 280 ml/cm?®). The film thickness after development was 6.5 um, 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 120°C for four minutes
to obtain coated films, each having a thickness of about 1 um. Next, one sheet of the

silicon wafer with a coated film thereon was immersed in 2% hydrofluoric acid to
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(14-3) are randomy copolynerized at a ratio satisfying the equations
{c/(c+d)) x 100 = 40 and {d/(e+d)) x 100 = 60. The nunber average

nol ecul ar wei ght of the polyamde resin (A-10) was 13,000 and the
resin consi sted of the conpounds shown in Table 2. Except for the
above changes, the positive-type photosensitive resin conposition was
10 prepared and evaluated in the sane manner as in Exanple 8.
<Exanple 11> The reaction was carried out in the sanme manner as in
Exanpl e &btadxepisbakied filmhaibé filgn whwaralyserhtsing a Feuishtrirsforo infrargd and

di phenyl ether-4,4'-dicarbox I|c acid 15 respectively to 0.340 nob
and 0.5 1(§p§ﬁ§qophqt@agt@q ﬁ'@RﬁQ{) Qhmagifactured by PERKIN ELMER, to calculate

e % B S B LOBSDY § 832 Bl 700 )

o 4. et yyTBinal 1 AT da e TR B0 ot ool FBon &
P01V el ) SSEHE R GERECHR i Bk i MG 25 )

(14- 2) ) areé ran

sati st yi ngsstdiay AAURIN ATRuliE! irfé}r}x gﬁﬁ&‘o%’? c%h@t'@ eleltd & c%a}e fle }?ﬁ 1)

30. The nunber avera e no ecu ar wei yam e resin
was 9100 @ydf thb Bedkestithe £RA8 gr%hgdt /50ChE 16 Wwaeﬁthé beMardniatitgRig 2
Except for t he above changes he positive-type photosensitive fesin
conposi t i gN49%an hr eftrcgdiatich awakahardlated byheulspyRgRIBAY) BE 1000
Exanmpl e 8. 25 <Exanple 12> The reaction was carried out in the sane
nner aslhercyébvatipl miclthys ekangddd war91%si ng 77.50 g (0. 300 nol) of-
282- bi s(3-am no- 4- hydr oxyphenyl ) pr opane i nstead of
3, 3' - ami no-4, 4' -di hydr oxydi phenyl net hane to obtain a polyarnitie
resin (A-12) in V\/mch the units of the fornmulas (14-1), (14-2), and
(14-3) arEXaER y copolynerized at a ratio satisfying the equations
lc/(c+d)) x 1 7Q and {d/(c+d)} x 100 = 30. The 5 number average
nol ecul ar wei 3%? reactioh Was s AUG it the s4me annepss ifdhe MAIdHIESihe resin

oo os S ybedir GBS SRl B Buhiertrgic s NERY of 8 diobim L AGE
prepar ed adevalbuat eda il WEoRETR R ({ftﬁ‘éslséébt@ﬁgwh%n@t 10

<Exampl e 1 cact| on wasol Safe manner as in

Exanpjse 8cere ARtacldb r& gé&ﬂb@% d81enARED00P ol &Qﬂ%ﬁ‘ﬁ‘bbl%ﬁ&bﬁz@l@d
di phenyl r 4,4" -dicarboxylic acid respectively to 344 nol and

0.516 nol edx'ﬁsioﬂ gesQA-Ahewh by ¢eGonmild (379 in which e=30, which consists of the
4, 4 -ethylldenebls(2 am no- 3, 6- di net hyl phenol ) i nstead of 15

4, 4" - met hyhpoeidssh@wain Tuble3l,. 6-Bicepe fdrythedbene thanges) theglositigs-tige t he
am)unt of 4-ethynyl phthalic anhydride to 48.20 g (0.280 nol) to

obt ai n a Pwlopensittie resarscampyositivs wak prepivied hnd dvaluateid tiss thefsarhé mafuar pxiinas
(14-1), (14-2), and (14-3) are randomy copolynerized at a ratio

sati sfyi ngrampe 2quations {c/(c+d)} x 100 = 100 and fcl/(c+d)) x 100 =
0. The nunber average nol ecul ar wei ght of the polyarnide resin (A-11)
was 2% 10,200 and the resin consisted of the conpounds shown in Table

2. Except_ orléh§>above changes, the positive-type photosensitive
resin co was prepared and evaluated in the same manner as in

Exanpl @ 8gyithesis of 4,4°-ethylidenebis(2-nitro-3,6-dimethylphenol)
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
25  anhydride and 300.00 g (1.110 mol) of 4,4’-ethylidenebis(2,5-dimethylphenol). Ina
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 10°C over
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<Exanpl e 14> 25The reaction was carried out in the sane manner as in
Exanpl e 13, except for changing the anount of isophthalic acid and

di phenyl ether-4,4"'-dicarboxylic acid respectively to 0.252 nol and
0.588 nol, reducing the anount of

4, 4" - et hyl enebi s(2-at ni no- 3, 6-di net hyl phenol) to 210.28 g (0.700 nol)
and using 69.08 g (0.300 nol) of

3, 3' -di am no-4, 4' -di hydr oxydi phenyl net hane to repl ace the renmai nder,
and changPighaus &hdesiirming.of Aerdhdgddjtionhthia mikwreawmisystiried et @ © 195C 08 ag
(0.320 nol) .to_obtain a pqlyam de resin §Av14) in which the units of
the for mufithey five hours. ( The deposuedpoid was ggllested by suetismfijtratiopand deed zed

[ i Sfyi h [ /(t]-d 100 = 70 d
1017 c2a) o0 o3 Qb tm TR SR 2t o1 A S el bsiribe
| yani d 0 (A 9 d, t i n, copsi st th
Compounds AR ot o B ol ebh B G EHENGR D o

positiye-type photosensitive resin conposition was prepared and
eval uated in the sane manner as in Exanple 8. 10 <Exanple 15> The

For ustn Fdpastlefiflial =gMmino-3,6- i Exanple 14, except
for using 77. %S% ({;4% _e%dﬁ%f’gs&g?ﬁﬁg%ﬂ@%ﬁfylﬂﬁnw

2, 2- bi s(3- am na-546 ki SpONMMTRIEY bquRpREIG d itleP R8s Qarged with 20.00 g
3, 3" -di am no-4, 4' - di hydr oxydi phenyl net hane to obtain a pol yam de

resin (A {(B)56 miol} bf thr i @h eéthy ensbis(Bnitio-3,618inketliypteas]) 68edindd abdvé08) ,
and (14-3) are randomy copolynerized at a ratio satisfying the

e itft i onsmf ef fetratthdyofirafi,0Md2.35Q (@rid2 fobl Y @104 patladibth/actidfied danonpandoer

awer age nol ecul ar wei ght of the pol yam de resin (A-15) was 9600 and

t he r@&i ntheamaiuse web stifred frea hyshvpgenatisospharedori13 Iivats| e The reBltingsolilor t he
above changes, the positive-type photosensitive resin conposition was
prepar ed WAHCRWRedRY BigtipmilgEon em@he splyenh Hethe geaction soludiep vas 8.

<Exanmple 1 e.reaction was carried out in the sa nmanner as

in Exanpl 8%;?9,{“39*’8@%[}64‘% EPINE- 4 30T B AL UPIBOGRIBI 14535 8 of a white
254, 4" - et [l ARNBRLRG 2 7k DRae TeLMtea% SYGHpexy! phenol ) instead of
IR analysis of the product (M-2) confirmed amino group absorptions at 3394
15 cm’, 3370 cm™, and 1614 cm™, 'H-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(aminophenol) 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 isophthalic 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
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4, 4" - et hyl i denebi s(2-am no- 3, 6-di net hyl phenol) to obtain a pol yam de
resin (A-16) in which the units of the fornulas (14-1), (14-2), and
(14-3) are randonmly copolynerized at a ratio satisfying the
equations {c/(c+d)} x 100 = 100 and {d/(c+d)} k 100 = 0. The nunber
average nol ecul ar wei ght of the polyam de resin (A-16) was 9200 and
the resin consisted of the conpounds shown in Table 2. Except for the
above changes, the positive-type photosensitive resin conp05|t|on was
pr epar ed tm(@n@oahquag deriyahive (- 1s) dnebtsin Fmehybenzesazole IERGIHSF e5s81 (A

<Conpar ative Ex e 1> nt hesj s of yam de resin A four-necked
separ abl éhPTVaQK %cfﬂ‘l‘“ﬁﬁ%@%"t‘ﬁh‘ﬁh ETer WBWBF%?SISt%\OfstP? fqrapounds shayn i)

mat eri al ni tr was .char ged

mtn g Bl BSGth s Soft thafists, PR GRS RE PR BRePRiYERYE Cact ve
ester). Cg’fyggasxrﬂlgwgsgﬁ&rgﬁ D6y SEARA e urORarRl oth EeipRYY! St her
1- hyd 1,23b t | e, d 366. 26 1. 000 I f

hex)e/lf {53)33/0 2, 2- bi g?é?a:n! Er?éfj4fahygpoxyphenyl ?pgopane. m?)>22)00g of 15

N- et hyl -Z= [« done was added to dissolve the mxture. The m xture
was reacted at 75C for 12 hours using an oil bath. Next, 34.43 g

(0. 200 rms)humfsls 4f guhymylihttiglinra syl decydiosagiphegoll n 100 g of

N- net hyl - 2- pyrrolldone was added and the m xture was stirred for a
further 12 houwt 30(0anicfonfpheekel deharabile dlatk epippddwith @ dledrimometer, atstirrer, aas
filtered and poured into a 3:1 20 (volune ratio) m xture of water and
net-hanol . raWheatergs ull¢tipog, adediipogeatges feod bipe was clipygedi with 224k awl oaestic
subficiently washed with water and dried under vacuumto obtain the

t ar geto p(ﬁlbﬁa@i@@nﬁé@@ﬁ@gm 3B mphofihi ch the units of the fornulas
ggﬂfl g 12 yi n‘l;‘l‘1 t‘fz{ia)’ %rlﬁ}xc?f?@%g’]gié%]h%%@f%) Oqglﬁ%g’iei’&le% g‘;‘jr(og{]l&?‘? rlzé %‘85

(A 17) veld S35 FBEp avf%@@ew&%%ﬂ%%%#@?w&% S R T O A
Table 2. Excg@% pgg{ udlSs ABREs RARIES o 16€ REUINE IiiREirmpe.

phot OSGHSﬁeP?r on Was prepare eval uate

sanme man nﬁg t@ﬁ%ﬁ@lﬁxﬁre wandied 5?{5 fo\’l%"@ﬁﬁ'%ﬁhe% Fivd B6ur eaffd On

was carrie e same manner as 1 n Exanple 9, except for using

23 2t 2 %d g &e}ao%@ ssmi WaPdoliBetdd bl budibR Bitdhtidn ad dredrpdrdiapliens dtdier
i nstead of
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-methyl-6-cyclohexylphenol).

b Synthesis of 4,4’-ethylidenebis(2-amino-3-methyl-6-cyclohexylphenol)

20 A 500 ml egg plant flask equipped with a stirrer was charged with 20.00 g
(0.040 mol) of the 4,4’ -ecthylenebis(2-nitro-3-methyl-6-cyclohexylphenol) 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 gofa
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
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54, 4' - et hyl enebi s(2- am no- 3, 6-di met hyl phenol ) and

3, 3" -di am no-4, 4' -di hydr oxydi phenyl sul fone to obtain a pol yam de
resin (A- 18)in which the units of the fornulas (14-1), 04-2), and
(14-3) are randomly copolynerized at a ratio satisfying the equations
{c/(c-1-d)} x 100 = 0 and {d/(c+d)} x 100 .= 100. The nunber average
nol ecul ar wei ght of the polyamde resin (A-18) was 11,000 and the 10
resin consisted of the conpoynds shown in Table 2. Except for the
above chaffes338bisa pansi 161demt.y PeNMbormsleissonfinmed chenicalcbifisas i 12.0n was
pr epar ed ang eval uated in the sane manner as in_ EX

<Conpar at tté EkhddPel 38 1The4r bdbtliinl dd 16l r5i79]dg(£arﬁlt6%i ﬁ@ﬂe”s ame

o i phondiTSetHor; 480G Cat Bt 156 et aonts GaS0 o o G ng
e, il B S M S,
(14137 TR IE NPT B 10 430 ol P Wbt B e L

Sali STYI NG aHal R okl 0 hoke H0vetg 1 A0 decY, ( G sy, #0 =

100. The nunber &verage nol ecul ar wei g e polyamde resin

(A-19) wagesditin® Bddad @M Newds8&nlified i et 18§ aRinob R o D AR PAE ShGP¥Ythe N
Tabl e 2. Except for the above changes, the positive-type

phot osens tdrinvkx (Pd$).n The7ixdsé bl the prodBs (P-Bpadssdyand eval uated in the
same manner as in Exanple 8. 25The structures of 13-2 and Q2 of the
Exanpl es and Conparative Exanples and Table 2 are shown bel ow,
wherein Qis a hydrogen atomor a group shown by the follow ng
formull@, 8BEsemle @ bei ng the group shown by the followi ng formul a.
Properties Water absotptio n_ rate ) i )

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.
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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.
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L9 69 817 LV Z9 617 Photosensitive diazoqui none conpound (B) SR
z-0 si

10

15

20

25

z-Ot z-O51 Z-E) ciiz-Oci z-b ci z-O Conponent and anount

As shown in Table 1, 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 250°C.

<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 mol) 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 75°C 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
(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-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/(c+d)} x 100 =0. The number average molecular weight of the
polyamide resin (A-8) was 12,000 and the resin consisted of the compounds shown in

Table 2.

Transmission rate evaluation

A sotution prepared by dissolving 4.0 g of the polyamide resin (A-8) in 8.0 g of
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000 M ul sar 0171193Al od | sophthalic acid (0.20)
D phenyl et her-4, 4" -di carboxyl ic acid (0.70)
D phenyl et her-4, 4" -di carboxyl 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 ¢ acid (0.51) Isophthalic
acid (0.34) D phenylether-4,4"-dicarboxyl ic acid (0.52) |Isophthalic
acid (0.25) Diphenylether-4,4'-dicarboxyl
y-butyrolactonie was applied to a quartz board using a spin coater and dried on a hot
plate at 120°C for four minutes to obtain a coated film with a thickness of 10 wm. 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
C, 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 10°C or less, 22.30 g (0.083 mol) of
1,2-naphthoquinone-2-diazido-4-sulfonylchloride was slowly added dropwise together
with 100 g of tetrahydrofuran while maintaining the temperature at less than 10°C.

15  After stirring for five minutes at 10°C 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

N 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-methyl-2-pyrrolidone. The solution was filtered through a
fluororesin filter with a pore size of 0.2 pm to obtain a positive-type photosensitive

resin composition.
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ic acid (0.59) 4, 4" - met hyl enebi s(2-am no- 3, 6-di net hyl phenol)
(1.00) 4,4 -methyl enebi s(2-am no- 3, 6-di net hyl phenol) (0.75)
3,3 -diam no-4,4 '-di hydroxy- cAphyt Isulfone (0.25)
4, 4" -met hyl i denebi s(2-at ni no- 3, 6-di met hyl phenoi ) (0. 40)
hexaf | uor o- 2, 2- bi s(3-am no-4- hydroxyphenyl ) propane (0. 60)
4, 4" - met hyl enebi s(2-am no- 3, 6-di net hyl phenol) (0.70) 3,3
'-diam no-4,4 '-di hydroxy- di phenyl net hane (0. 30j
4, 4" - met hyl enebi s(2- ar ai no-
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 120°C for three minutes to
5  obtain a coated film with a thickness of about 8.1 pm. The coated film was exposed to
radiation using an i-line 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 pm,
manufactured by Toppan Printing Co., Ltd.) while changing the exposure dose.
C Then, the coated wafer was developed twice by a paddle method using an
10  aqueous solution of 2.38% tetramethylammonium hydroxide for 150 seconds each time
to remove the exposed areas and washed with purified water for 10 seconds. Asa
result, pattern formation was confirmed at the areas irradiated at a dose of 260 mJ/em’
(sensitivity was 260 mJ/cm?). 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
siticon wafers using a spin coater and prebaked on a hot plate at 120°C for four minutes
N to obtain coated films, each having a thickness of about 1 pm. 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 250°C 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™ to the peak of the
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3, 6-di net hyl phenol ) (0.70) 2,2-bis(3-am no-4-hydroxyphenyl) propane
(0.30) 4,4 -ethylidenebis(2-am no- 3,6-dinethylphenol) (1.00) 4
, 4" -ethyl i denebi s(2-am no- 3, 6-di net hyl phenol) (0.70) 3,3 "'
-di am no- 4, 4' -di hydroxy- di phenyl met hane (0.30) Exanple 8 _J Exanple
9 Exanple 10 Exanple Il Exanple 12 m- a?

total aromatic groups at 1490 cm™.  The cyclization rate was calculated by multiplying

(1-(B/A)) by 100. The cychization rate thus calculated was 95%.

Evaluation of water absorption
5 The positive-type photosensitive resin composition was applied to a 6-inch
silicon wafer using a spin coater and prebaked on a hot plate at 120°C for four minutes
to obtain a coated film with a thickness of about 10 pum. The silicon wafer with the
coated film thereon was heated in an oven at 250°C for 90 minutes. After curing, the
C coated film was cut to produce a S 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 JIS-K7209 and found to be 0.65%.

<Example 9>
The reaction was carried out in the same manner as in Example 8, except for
15  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
N 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 {c¢/(ct+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 8.
25
<Example 10>

The reaction was carried out in the same manner as in Example 8, except for
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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
obtain 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/{(ct+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

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
respectively to 0.340 mol 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 mol) of 3,3’-diamino-4,4’-dihydroxydiphenylmethane, and
changing the amount of 4-ethynylphthalic anhydride to 51.64 g (0.300 mol) to obtain a
polyamide resin (A-11) 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 =70 and
{d/(c+d)} x 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.

<Example 12>

The reaction was carried out in the same manner as in Example 11, except for
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using 77.50 g (0.300 mol) of 2,2-bis(3-amino-4-hydroxyphenyl)propane instead of
3,3’-diatnino-4,4’-dihydroxydiphenylmethane to obtain a polyamide 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 {c/(c+d)} x 100 = 70 and {d/(c+d)} x 100 =30. The
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.

<Example 13>

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
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
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 {d/(c+d)} x
100=10. The number average molecular weight of the polyamide resin (A-11) was
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>
The 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
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4.4’ -ethylenebis(2-amino-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¢/(ct+d)} x 100 =
70 and {d/(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 {c/(ct+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 mol) of
25 4,4’-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
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sit-0 st z-b sz z-b z-b si z-b ci z-b sz E-0 Isophthalic acid (0.25)
D phenyl ether-4,4 ' -dicarboxyl it acid (0.59) Isophthalic acid (034)
D phenyl et her-4, 4" -di carboxyl ic acid (0.52)

D phenyl et her-4, 4" -di carboxyl it acid (0.69) 4,4'-oxydiphathalic
anhydride (0.17) D phenyl ether-4,4'-dicarboxyl

at a ratio satisfying the equations {c¢/(c+d)} x 100 =100 and {d/(ctd)} x 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 dipheny! 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 75°C 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
S 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+d)} x 100 =
0 and {d/(ct+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.
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Di phenyl et her-4, 4" -di carboxyl it acid (0.88)

D phenyl et her-4, 4" -di carboxyl it acid (0.72) 4,4 -oxydiphathalic
anhydride (0.18) 4, 4'-oxydiphathalic anhydride (0.94) 4,4
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<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
4,4’-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), (14-2), and (14-3) are randomly copolymerized
at a ratio satisfying the equations {c/(ctd)} 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
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 3>

The 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 mol) of 2,2-bis(3~-amino-4-hydroxyphenyl)propane instead of
hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane to obtain a polyamide resin
(A-19) 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 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.

The structures of B-2 and Q-2 of the Examples and Comparative Examples and

Table 2 are shown below,
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propnej 0. 30) 4,4'-ethylidenchis(2-am no- 3-nethyl-6-cycl ohexyl phenol)
(1.00) 4,4'-inethyl enebi s(2-am no- 3, 6-di nmet hyl phenol) (1.00)

4, 4" - met hyl encbi s(2-am no- 3, 6-di net hyl phenol ) (0. 80)

4, 4" - di am nodi phenyl et hane (0. 20) hexafl uoro-2, 2-bi s(3-am no- 4-

hydr oxyphenyl) pr opane (1.00) 3,3 -diam no-4,4'-di hydroxydi pheny 1-

ether (1.00) i 2,2-bis(3-am no-4-hydroxyphenyl) propane (1.00)
2, 2-bi s(3-am no- 4 hydr oxyphenyl )cﬁ; opane (1.00) (00-
at ret pour pcuati chpotritunp-, Vp iyl e 15
aoz: | BXO) Qe
& Qe
CHz
oQ
o~-2

CH3

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.
5
cog
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5 photosensitive resin conpositions obtained in the above Exanpl es
and Conparative Exanples to sem conductor elenents to forma pattern
and formng protective filns by curing the coatings in an oven in the
same nmanner as in Exanple 8.
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15 material inlet port, and a dry nitrogen gas feed pi pe was charged
with 39,65 g (0.200 nmol) of 4, 4%li am nodi phenyl net hane and 2320 g of
N- et hyl - 2-pyrrolidone to obtain a solution. 139.59 g (0.450 nol) of
4, 4" - oxydi pht hal i ¢ anhydri de was sl owy added while cooling the flask
with water. After reacting for two hours at 60C on an oil bath,
229.10 g (0.800 nol) of 4,4'-nethyl enebis(2-am no-3, 6-di net hyl phenol)

dded 20 t th i 00 f N-nethyl-2-py lid dth
R e A
221.61 45 I f I, b i i d.der.iyvati.ve. ti t
obt ar ned By PR aF ety g BRI b St aTied el igh 38t i e
i d d - 3-b tri I dded
acid an Vg]neg(ggrfgg{ "5%‘?@@*&#%‘?%%{’%2 enzotri azol e was adde

t oget her wth pyrrolidone, and the reaction

was continued Séﬁﬁcoﬁdﬂcgtfr_td@@l%es@ B ggoﬁgfégggﬁgglghﬁﬁﬁe po%ﬂal%g?r& (0. 200

nol ) of 4-ethynyl pht ic an ri I'n 140

N- met By 1-phofyénsRive f@necopdsiaosiambtAnd ih R abwd Bahpi@Snd Cop@dtiior a
further three hours to conplete the reaction. The reaction m xture
was filt dxethpheth galicadudtod derflents tb fomoh parRm &id foymifk yidtectivefilnedyer
and nethanol. The resulting precipitate collected by filtration was
suf fi ci erutiyg theshathgsirt 4n ovet ér the samaimbmctr esiteExampEBim t o obtai n t he
target polyam de resin (A-21) in which the units of the fornul as
(13-1), (13- 2)Thesendicoqdugtogilevages obtaingd inl thisqugnoksare expeetdd &t opgrateat i o
satisfying the equations {a./(at+b)} x 100 80 and {b/(a+b)} x 100 20.
The car bawymally. a&h@l seipendteiat deyicep prodpesdypyising theposiive4yP21) was a
coabi nati on of 50 nol % of di.car t%%gyl ilc gcig and 50 nol % of

t et r afar FIRIPFIISILYE FeFin cpmPOFiERns PTEXAMBIes f i) £¢ arg FEReSHFE BPERUEMEP wei ght

posi ¢} vo VgL RBE baBRCPPreAs st Y G B PET Bl WS PP pRs R ne
napht noaur meaa ot s AR e, XS RNe Bea AP U Mo bR AW R | 0%

g. The resulting positive-type photosensitive resin conposition
was evaluated in the sanme manner as in Exanple 8, except that in the
sensi ti vidBkagyprl1yat i on the 15 devel oping tinme was adjusted so that
the filmthickness difference before and after devel opnent was 1 gm
<Conpir atSyvithebix afipdl gardidde Byt hesi s of pol yam de resin 20A four-necked
separabl e flask equipped with a thernoneter, a stirrer, a raw

mat eri al i nl etA four-ngckedhseparablieyflask ¢quipped withs: theewnpiepe stersr, e vy ged
with 258.32 g (1.000 nol) of 2,2-bis(3-am no-4-hydroxyphenyl g;pr opane
and 2680 materal pplekporyanda gy prigerisasdeedpiphvad ¢harged Bithi28647 83508 ¢

(0.180 nol), of 4, 4'- i.pht hal i ¢ _anhydri de was sl ow y. added whil e
cool i ng t’ﬂ‘é) 'F’Lhﬁkmﬁﬁh}’ﬁg%éi( -amungs3 Gdpracthylphieoo) 38d 60 § o hours at 60C

4571 vat : %-%&5@-9%3‘3@55%%4 8%%%%31%‘86 %e’ai? g iPSW@T‘%X(') . ol ag} ddi pheny!
et her;, 44,13’962&3{138@1)&1% y&?&q%z%’l%v&igéé@e&%le%goﬁng the flask with water.

1- hydroxy- enzotrrazol e was
After reacting for two hours at 60°C on an oil bath, 338.81 g (0.688 mol) of 2

dicarboxylic acid derivative (active ester) obtained by reacting 0.688 mol of diphenyl
ether 4,4’-dicarboxylic acid and 1.376 mol of 1-hydroxy-1,2,3-benzotriazole was added,
and the reaction was continued for a further 14 hours at 60°C.

25 Next, 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
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and the reaction was continued for a further 14 hours at 60C.

Next, 34.43 g (0.200 nol) of 4-ethynyl phthalic anhydride dissolved in
140 g of N-nethyl-2-pyrrolidone was added and the m xture was stirred
for a further three hours to conplete the reaction The reaction

m xture was filtered and poured into a 3:1 5 (volume ratio) m xture
of water and nethanol. The resulting precipitate collected by

filtration was sufficient|y washed with water and dried under vacuum
to obt ai n{(ohEng r3H)aRIxPEe OLRRtereand aagthanpls A9y respltiig prasipitate coliecied byf ¢ he

23, et b TSNV o RS SERTIAGED
100 = 100, T J i i. l in 10
025 R B AT MR L RO ) PSR 1
R e

The posi t i ¥PaddYPRaRNO%ADBRSI. T ITHR chiBSkicGRIIRBRHpbh @R oF@RE pPIySRFAE 8&kid N
t he sane manner as i'n Exanple 8. 15The resulting positive-type

phot osens{ADypwiLSeombIRIBRST 80 ABIVNASIieMBb A Qeidiald bitoPamE MaNNEr as
in Exanple 8, except that in the sensitivity evaluation the

devel opi nggtracamoxwhis acidl] UFlieadsis had dmimbdnavéragemslbcutdsvedght df 10,800emde
before and after devel opment was 1 um 20 <Conparative Exanple 5>
Synt hesi scafsisfedlof dwicdmppesisishown in TaBlef2our - necked separabl e fl ask
equi pped with a thernoneter, a stirrer, a raw material inlet port,
ange a dry nitrBigent Yathefabexs, thie pesitiesstyph ahejesdnsiliyeresio ROMBOsiquIWas00
of 4,4'-di am nodi Phe_n | met hane and, 1960 of
N- et H9I-QEBBVPﬁié‘P‘i%}@H’ée@énéﬁtsﬁpﬁWe&a%lﬂI@ﬁ 8.After slowy adding
291.60 g (0.940 nol) of 4,4'-oxydi phthalic anhydride while cooling
the flask with water, the m xture was reacted for 14 hours at 40C
usi ng an ghl be}t ?8> Next, 20.66 g (0.120 nol) of
4- et hyny!| phtHE'f ¢®anhydri de di ssolved in 80 g of

N- net hyl- 2:- : Ol d RGBS dded and the m xture was stirred for a
further t ?’lgéé sgéuf{g tolcorr% ete the reaction. The reaction m xture

was filtered apduROisced éeﬂér&bl@ﬂ%k%qﬁ?ﬁ?é&'ﬁﬁhﬁ%hﬁ&m&%ﬁfﬁ WirferOf rawat er
and nethanol. The resulting precipitate collected by 5filtration was

suf fi qbentdayeriaPimite dorelishl a\d8y Eitro@dhChasl Fde@ Qhipevels chated ith BR6DPAR00 t he
target polyamde resin (A-23) in which the units of the fornul as
(13-1), (mIDf 4 Anthnfihddighenginetana doh?320@ufN-yethyl-2-@ghralidone tadhitan
satisfying the equations {a/(a+b)} x 100 = 0 and (1)/(a+b)) x 100=
100. 100 nsbdBsiof t138.58a(Bd1Y mod) cddidd-osydiphthdistanhydrideevas slopdi 3ddad de
resin (A-23) was tetracraboxylic acid. The number avergge nol ecul ar
10 wei ght Whals cadling e Bask withavates y Aferrsactmgifor tahouns at o bjopraagildpth; he
in T .
cemmpounds ,SHOMA 8 800'350) St 74°-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 60°C.
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 60°C.
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
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A positive-type photosensitive resin conposition was prepared in the
same manner as in Exanple 8, except for changing the anmount of the
napht hoqui none di azi do sul fonate conpound of the formula (Q 1) to 25
g. 15The resulting positive-type photosensitive resin conposition was
eval uated in the same manner as in Exanple 8, except that in the
sensitivity evaluation the developing time was adjusted so that the
filmthickness difference before and after devel opnent was | pm It.
was f oundOCRBPlelFiBKIsaEEn. al Bateastipnapixiegs Witaebangaureddntoadyl to form
a patter 20Qx herwi.se, the positiye-typ hot.asensi.tive resin
conposi tir]@ﬂlu§}ﬁ§gt TPt wal rtaﬂ%ms‘? olmﬁhxgr;esudlgng W@’éﬂ%?‘?ﬁlﬁét.ed by

| NDUSTRI : TY Accor.di. to t present inventjon,,a raw
mat eri al A‘?‘B‘ﬁ%‘“ﬁ%ﬁ?ﬁﬁe&gyﬁ’ gkl‘erq Vﬁg\% aht { afggngée‘ﬁi%ﬁ 5%51}]@%% Pi%tgﬁlrt Or

struct urgfargggﬁoﬁ}aﬁﬁb@{eki}i (g_ﬁ?ky@ﬁﬂﬁﬁfé%ﬁé &t thE MBQQWF zggi%%gng )

benzoxaz recursor structure as a nmj or conpone i gh

t ranspar engy) akdattoftly SspaSindrivhd ¥ adiih éaﬁlgf%ﬁ]g%he @qukfl?cvﬁst{@r@p%lj}a& ype=can

be provided. Furthernore,” a raw material "for a polyarnide'resin
havi ng a $pemaqydaa)px 900 sQOUr Bhe falidxyhdhad bdmporRal oI Folyeaned Rsihesi n
havi ng a benzoxazole structure as a major conponent, having high

t ranspar giAcy1 )aved altogbinatimsoft I0undlfo efidicachoxglic atid and SHwnbdledper at ure can
be provided. According to the present invention, a raw naterial of a
5 pol yani tdeacabokylideagid. nd ha mesimiiade nsmbecaverage natecilar weight «fdi886 and
structure, or an am de acid ester structure, exhibiting high

sensi ti vitopsigadobthe senppunds shopade etled rate when cured at a | ow

t &rperature can be provided. The posjtive-type photosensitive
resi n'%onposi t‘AfB‘??“Bi)g‘tYH‘FeP fasensHive repye R?ﬁ‘tlf%%"aﬁﬁjﬁarﬁ?%%%cy and

A N R e e e T
hot J td ' [.1] i tabl d f
brot oot e P R BB AR E e el T ot “Sem conductor

el emrents and d =y g 10 Me- t I L. resin
conposition o?lh'? E%Sﬁglgl gé’ gﬁ?% ﬁ’&%ﬁ@%ﬁﬁﬁ%‘t’f Iﬁlﬁatﬁ&??%%ibglaf%ﬁegghg%&hi gh

sensi ti vithy sabdmanit & ih%xhﬁ}%le‘ﬂ@&ﬁépﬁﬁﬁ% RelseitBNORviIBABNG ed at a
| ow t enperature. 15Due to these characteristics, "the positive-type

phot osensdeveloping dfewas adjusted ké hat daflh ehicknkdsalffatente®efobsand afiof f ace
protecting filmand interlayer dielectric film of sem conductor
el ement s denelopinerp vy 1ginenent s.

<Comparative Example 4>
S~ Synthesis of polyamide resin

20 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 258.32 g (1.000
mol) of 2,2-bis(3-amino-4-hydroxyphenyl)propane and 2680 g of
N-methyl-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 60°C on an oil bath, 354.57 g (0.720 mol) of a
dicarboxylic acid derivative (active ester) obtained by reacting 0.720 mol of diphenyl

ether-4,4'-dicarboxylic acid and 1.440 mol of 1-hydroxy-1,2,3-benzotriazole was added,
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CLAI M5 1. A bi s(am nophenol ) derivative shown by the follow ng fornul a
(1), the bis(am nophenol) derivative being used as a raw material for
a polyam de resin for a positive-type photosensitive resin
conposition, wherein RL is an organic group selected from
the group consisting of an al kyl ene group, a substituted allcyl ene
group, 0, S, SO2 , CO, NHCO, and a single bond, R2 individually

255{32??23»%2%5?«'%%%%%@& o %@‘}Qﬁfﬁ%ﬁfs&?my?ﬁid??232lﬁ’gnaféma an
alkyl ‘group, ag.g Xpxy Aithnolf O EethayiBhliig by ditde JissdiVed . 138 ¢ of

92 P NeRsE w LA OrErva P e i el i
vheri n 1 --Kipl,i-E%aQ e A 1 A ek
formul a (% I's”an g‘F 8/{0 gro’fjp. 5 @Ee |se(‘§msﬁop%enolf§%l erivati ve

accor di ngJ Quel18ak MeZeachbie " eFH2 r&ctibﬂnﬁi}ﬁrg‘c s'ﬁz‘ﬂeﬁ:d(an& R@Lﬂe gnlfé’é gqe group

or a substituted al kyl ene group. 4 b s(am nopheno derivative

accor dkng (¥oPurfié ki) dhixtWB8F @bty FFH héthdde MHeTulingredifitafitobdiyd Bpe
group or a substituted al kyl ene group. 5. A process for producing a

bi s(am nofiteitioh yvas auffiviaiitl y@ashe® &ith vafer bed\dretveiderddach@h teotpdh yrm de
resin for a positive-type photosensitive resin conposition conprising

a step of targapolyagide o¢sin (A-22)an grhdehphe ofitstofihecformdand3df, (1 dLyahd ( 2)
to obtain a bis(am nophenol) derivative, HO (2) wherein R4 is
an or gani €13y3)cuprasdoralytcepolimerizediaba mptiosptisfing theteqnagions {adta+h)}ky ! Wrre
group, a substjtuted allw ene group, -0-, SO2-, -NHCO-, and_a single
bog;lf, R6 Prad ¢P/ertaih >§/W‘f§f)r1|@%en cawoaylww:dg%emger&ﬁf ﬁ]e:p@ty@n@rr@ﬁyp, an
acyto r or a qycloa oup,.. and R6 individual |y represents
a hydﬁéggrﬁ‘g‘égbﬁ‘fs %?P"%Wﬁoné’:g ébj B’%E %r??g’l"%’g%/yl’é’raﬁ@rﬁnd§ﬁ “éﬂ%%’l Bxy group,
or a cycloal k .oup, . Lhe ocess for producing a
bi s( am'ynog% ﬁ%}’?’%g? 19'at g (?g‘g ﬁpﬁrag rgv%rﬁge[ TP ,Culeﬁ@er‘ﬁl?tr?fll}‘fé% and
reducti on Qi dddes .etc,ro?nrpg{xﬁdé%hj)@nﬁaa'{a%}eeéj out in a hydrogen atnosphere
at

in the presence o ansitiron netal catalyst.
The positive-type photosensitive resin composition was prepared in the same

manner as in Example 8.

15 The 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 pm.

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  asolution. Afier 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 40°C using

an oil bath.
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7. A polyam de resin obtained by a reaction of a di am ne conponent
and a carboxylic acid conponent, all or a part of the diam ne
conponent being a bis(am nophenol) derivative shown by the foll ow ng
formula (1), 110 (1) wherein RL is an organic group sel ected
fromthe group consisting of an al kyl ene group, a substituted

al kyl ene group, -0-, -S-, 802- -NI CO, and a single bond, R2

o Gl L B SER0 T0S r°“9{ph§reuea§aﬁ¥§ﬁgci shidd %@é’é% o

a Cycl on Ry A ofigndld E?da a&%?h Wi RimAdor %pﬁxrytrf |
er e n R banfindlalia neRbRaGly St akl gﬁ@ ol ooy Ui

(1) is an a rou an a group group or

an al koxy, vgruﬁiéﬁatlo) %11)(5&‘5‘0%&%% gl%thraﬁﬁ' nTﬁ&Fc@ﬁlghé‘ﬁe& e @(')lf@ct%db
wherei n the pO yam de resin contains a pO ybenzoxazo e precursor

st ructyr efiltratléh wa fERidnily SrabheayiNeitesma Atitd Meder @8dulm BB@ the ON
conprising (A the polyam de resin according to claim7 and (B) a

phot osenstatget ] yhinddeoasin A3 ) @owhiol the. units dflthe Tdrmmfae $13-1 )y @3t pand
phot osensitive resin conposition according to claim 10, further

conpri si nd3Cpreaaploenp topplmpnizediatairatihsatisfyingrtbe équationshe/(bitg} x 100 =

(am nophen&éz derivative set forth in the general fornmula (1 12.
The posi 0 {bﬁ(p*eb);})ﬁoitoﬁselr@@»tul%mp@épﬁth@@wgwlncua@dcam@m@t ¢o ol aim
11, wherein th content of (C henol compound is | to 30 parts

ﬁ wei ghtPgham Slaéét@)wsmgﬁ*eow ic poig- tﬁ@‘b‘&%’i‘ﬁ%ﬁﬁg%?cﬁaf 13I
T i m
10, y er teYIV%‘/}gB‘Hé[ 38%@ o @Fn j“l andﬁrégsﬂshl Q% é@gﬁg?l%@tég%? C&?CBOWr P‘I* gon” &

conpound | t}l 0 50 parts by wei ght per 100 parts by wei ght of (A
t he polya deresin. 14 A protective filmconsisting of a cured

product of the gc?s?nﬁ\% Ot¥§‘e %&%%zﬁﬂ%%s‘?&édxﬁ;%?‘éﬁpﬁ%k re@%@ﬂ?fh&k

accordlngtoc e protecti I'm ing to claim 14
for prot eghirefad il Example®C xRt Br SRALIAGL MAUsRAt &RIRPhthBiuiRordi BRIRY

el ement .
sulfonate compound of the formula (Q-1) to 25 g.

15 The 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 ym. It was found that unexposed areas immediately dissolved,

e failing to form a pattern.
20 Otherwise, 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
25  abenzoxazole 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.
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16. A sem conductor device having the protective filmaccording to
claim14. 17. A display element having the protective filmaccording
to claim14. 18. A protective filmconsisting of a cured product of
t he positive-type photosensitive resin conposition according to claim
11. 19. The protective filmaccording to claim 18 for protecting the
surface of a sem conductor element or a display element. 20. A

sem conduct or device having the protective filmaccording to claim
18. 21. Audhapbmyaedvemateriahfaya polyirhide pesot levingwusehzdxarde starcdirelg t o
claim18. 22. An interlayer dielectric filmconsisting of a cured
product ofbatticelanps pelybenzbyqelepbsin bavingsd banvexazels istudwrpos ittajoon
according to claim10. 23. A sem conductor device having the

i nt er | ayerco@pereat hayiag high frapwarsnel ay high sepsitivifyand curegdat a Rvyi spl ay

el ement having the interlayer dielectric filmaccording to claim22.
25. An i nfERICTARER cgf g‘? HOVIORE 1A GoRidineiths PRYRLINVERtiony Wﬁ?ﬁ&?ﬁif”m Bf

PN 7 i g e R T R R S
accor di ng aI:i?ieFtlmagtl[Qc%?e eggibf[?igg é&g:sgln%g?lﬁ TREL IJWWaﬁgangﬁ)tibg o) lvﬁgner

dielectric maccor di ng
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
10  at alow 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.
15 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.
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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,

®
HoN R, R, NH,

HO R OH

R; Ry

wherein R; is an organic group selected from the group cbnsisting of an alkylene group, a
substituted alkylene group, —O—, —S—, —SO,;—, —CO—, —NHCO—, and a single bond, R,
individually represents an alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl group,
and R; 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 R, in the formula (1) is an

alkyl group and Rs in the formula (1) is an alkyl group.

3. The bis(aminophenol) derivative according to claim 2, wherein R in the formula (1) is an

alkylene group or a substituted alkylene group.

4. The bis(aminophenol) derivative according to claim 1, wherein R, 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,

@
O,N Rs Rs NO,

HO Ry OH
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wherein Ry is an organic group selected from the group consisting of an alkylene group, a
substituted alkylene group, —O—, —S—, —SO;—, —CO—, —NHCO-—, and a single bond, R;
individually represents an alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl group,
and R individually represerts 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),

®
N R, R, NH,

HO Ry OH

R; R,

wherein R, is an organic group selected from the group consisting of an alkylene group, a
substituted alkylene group, —O—, —S—, —SO0;—, —CO—, —NHCO—, and a single bond, R,
individually represents an alkyl group, an alkoxy group, an acyloxy group, or a cycloalkyl group,
and R; 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 R, in the bis(aminophenol) derivative
shown by the formula (1) is an alkyl group or an alkoxy group and R; 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.
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1L 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 1 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 diazoquinone 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.
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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.
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