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materials has begun to be’used in the latest sem conductor elenments as a
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carbonyl group derived froma 25high polar imde ring. A part of a

patterning process can be sinplified by providing these resins with
phot osensitivity. A photosensitive resin conposition having an effect of
reduci ng THEHNDICALEYBLD me and increasing the yield is being devel oped by
using these resins. Mdre recently, a positive-type photosensitive resin
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di azoqui none
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-performance
semiconductor elements, a resin having higher reliability is desired. A
polybenzoxazole resin in which bis(aminophenol) is used as one of the raw materials
has begun to be used in the latest semiconductor elements as a material having
moisture-proof reliability due to non-possession of a carbonyl group derived from a

25  high polar imide ring.

A part of a patterning process can be simplified by providing these resins with

photosensitivity. A photosensitive resin composition having an effect of reducing the



conpound as a sensitizer. The conposition has high heat resistance,
outstanding electrical properties, and fine patterning ability and has a
possibility of being used not only as a wafer coating material, but also as
a resin conposition for interlayer 10insul ati on. The devel opnent nechani sm
of the positive-type photosensitive resin conposition is as follows. The

di azoqui none conpound in the unexposed area is insoluble in an al kaline

aqueous ol ut ol adEcRaSAs HRSHAISLRELIRDML hBIhaLAER,  frbe al kal ine

agueous ution as a resurt an I nteraction e di azoqui none 15
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chem cal ly changes and becones sol uble in an al kali ne agqueous sol uti on, and
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t he exposed area and unexposed area 20patterning. The pol ybenzoxazol e
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ultimately turns into a pol ybenzoxazol e resin having high heat resistance.
Remar kabkempounidatsarsezsitizesn  @helcdgdsitiont beg hagh heat whismecs, ootstndingr el enents in
recent years have 25 reduced heat resistance, particularly of storage

el enent s elecmicalr ptepertics, and fisapatarmog pbiditdarsf hasemosshidite bObeing usedmos, a

pol ybenzoxazol e precursor resin which can be cured at a | ower tenperature is
denmanded oniprae aoyaftl coating matesiiab buf alshies 2 eesincoafpositionded imteriageran i npor t ant
fact or when curing the resin at a |ow tenperature. A low cyclization rate
not ofl yinsBlager t he noi sture-proof reliability and chenical resistance due
to an increase in the noisture absorption rate owing to the effect of

al kal i - sol ubl &hgdevglapmeameashanism of theosdiypriypegihotaseratiywesiBases t he
dielectric constant. 5ln an effort to increase the cyclization rate, Patent
Docunent c@mpesiiionsis asfpllowsy; dbe diazequingrs spsuospd iy teanp¥rased 362 5 esin i n

whi ch bi 1 hoph ). t ai ni . h bond i . The .

bi 's(ani L%%ﬁ@h%olftaeeﬁﬁw%p%%@ﬁ split ?ﬁwﬁfae?%%@gé P lw@ufeeaastae%ﬁons to

nove easli . a ern or I ONn usSIn e olLypenzoxazol e recur sor resin,

howover . tealkglineagutos Selbhon &t BT shENTRasTE BEQErPalPotos; n 10exhi bi t s
| | t t t i.al et di ati .Wth | th of 365

om LIS FemPdine SRR GG bk, Hesepopade Bt BRidfbecdlinit Sy an%exposure

Dr ocess. el AR E PR LSRR A s ARG ladPorieb o0 11

. an
practi ce, e Sensirti vl osen ve resin mposrtronTs

o)A GRS RO o Lo PR © 1 W ch
composition in the unexposed area can be prepared by removing the exposed area by
dissolution using the solubility difference of the exposed area and unexposed area

20 patterning.  The polybenzoxazole precursor resin in the positive-type photosensitive
resin composition from which the coated relief pattern has been formed is cyclized by
dehydration when cured at a temperature of about 300°C, whereby the precursor resin
ultimately turns into a polybenzoxazole resin having high heat resistance. Remarkable
miniaturization and high integration of semiconductor elements in recent years have

25  reduced heat resistance, particularly of storage elements. In order to increase the yield

of semiconductor elements, a polybenzoxazole precursor resin which can be cured at a

lower temperature is demanded. The cyclization rate of the resin after curing is an



15to0 increase the sensitivity of the photosensitive resin conposition, a

nmet hod of protecting the phenolic hydroxyl group in the pol ybenzoxazol e
precursor resin using an appropriate organic group nay be conceivable. This
met hod controls the intranol ecul ar hydrogen bondi ng and increase
transparency to i-line. However, the resulting resin conposition is not
sufficiently dissolved in an al kali ne agqueous sol ution 20 since the phenolic
hydr oxyl . i i L: is tected. ly is
the sensifPaiy MGach Apfuliielinapy i Gebithe 2 108 6k Sfhon b o8
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i f cured i@ resin] BV alsBNREGEREY IR, did1BAEC bénstaht.r €Si n conposi tion which satisfies
both processability and reliability when cured at a | ow tenperature is

strongly desil g6leffdl @ incfeatedths dYclidatioh e, PaRAt Dobdrhentl2t fdrekamprener al
positive-type photosensitive resin conposition to satisfy both high
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usi ng a pol ybenzoxazol e precursor resin. [Patent Docunent 1] Japanese Patent
Publ i cat iethar bénd it ud& 6 T He[HRdhmitfopRamimintaidhg da ptheebendRanentthdNo. 3078175

As the resin used for a positive-type photosensitive resin conposition, in
addi t i on niddedutee chahy remzoxeridly.e Pateaufanntisessing thapohkbeazdmnaloxazol e
precursor structure, a pol ybenzoxazol e resin having a benzoxazol e structure,
a polyi mpdeuprersins bowews, in diffivilhbecanse the gdelybereoxazds pretursatrasie, a pol yi ni de
precursor resin having 10an ami de acid ester structure, and ajpolyinide
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easi |y dissol ve unexposed parts. Not only is it difficult for the polyimde
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difficult to increase transparency to i-line in spite of the properties as a
protecting fi Wherppesiiveriype phglescngitize st qampositonfippseddnpasterithicor el enent s
and di spl ay, elenents. 15The polyi m de precursor resins thus have a drawback
of | ow s&REitHilyafyhe phiotessasitiye BBMSMpOsIHon faPasREWanhy HaPstBE url<d¥ resins is
hi gh wat er absorpti.on Qf a cured film . which l.eads to inpairing reliability.
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— resulting resin composition is not sufficiently dissolved in an alkaline aqueous solution

20  since the phenolic hydroxyl group which is an alkali soluble group is protected. | Not
only is the sensitivity lowered, but also the resin can be cyclized only with difficulty
because of the increased distance between the phenolic hydroxyl group and the carbonyl
carbon of the amide group.

Therefore, development of a positive-type photosensitive resin composition

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 benzoxazole structure as a
maj or conponent, exhibiting high sensitivity and a high cyclization rate
even whedesiged That I&tqwlﬁghﬁp@eatdlﬁ]@,ﬂt & gsneg! posyoveyne pboteesiivesed as a
raw material of the positive-type 5S5photosensitive resin conposition. Still
anot her &tsjireeampepitiondo satesdie hethihighesensigimity and bigh FWV@@OW%&E@ gred ghe

phot osensi tive resin conposition containing a polyam de resin having an

i M de st AUV tmaperaiire by wpingy pelybagpxazol RIEQMEOr Téfilan ani de aci d ester
structure, exhibiting _high sensitivi },y and_a | ow noi sture absorption rate
even whehPaenidpcument | ldapanesRatantublication Ne- 40086801 yami de resin used as a
raw materjal of the p(?lsi tive-type 10 ﬁhé)t gsensitive resin conposition. A
furthér Obgtertdspmenie?ljapansss PRI 388579 to provide a bi s(ami nophenol)
derivative used as a raw, naterial for the polyam de resins. A still further
obj ect of theiﬁrt wan ‘isﬁﬂi/ﬁtaiﬂ?ﬁlti"?tm HIORFERRIIYE 155151 CORIPOSIEOR IPm and an
interlayer dielectric filmproduced fraomthe pgsitive-type photosensitive
resin cofffyere iy egﬂg’bﬁ"@éﬁ'?p%%ﬁ%'érﬁ%rrreﬁpé‘ﬂ%‘ﬁg ai%?ﬂl%aa?lgﬁf%wpserenent i n which

the protective 15filmand the interlayer dielectric filmare, used.
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also difficult to increase transparency to i-line in spite of the properties as a protecting

film and an interlayer dielectric film for semiconductor elements and display elements.
15 The polyimide precursor resins thus have a drawback of low sensitivity. Another

problem with the polyimide precursor resins is high water absorption of a cured film,

which leads to impairing reliability. Furthermore, the polyimide resin has a problem of

reducing sensitivity when the imide ring absorbs actinic rays. In addition, there is the

same problem of high water absorption of a cured film and poor reliability as in the
20  poyimide precursor resin.

The present invention has been achieved in view of this situation and has an

object of providing a positive-type photosensitive resin composition containing a

polyamide resin having a benzoxazole precursor structure, particularly a polyamide

resmn 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 hydrogen atom an
al kyl group, an al koxy group, an acyloxy group, or a cycloal kyl group. 3.
The bi s(am nophenol) derivative according to claim2, wherein R2 in the
10formula (1) is an alkyl group and R3 in the fornula (1) is an al kyl group.
4. The bi s(am nophenol) derivative according to claim2 or 3, wherein RL in
the formula (1).is an al kyl ene group, or a_ substituted, al kyl ene group. 5.
A pr oces Phpigsensiyguesin §OEPOTULFANKENAG A Polyagads teain hayingadiengexagoleaw nat eri a
for a pol yam de resin for positive-type photosensitive resin conposition
conpri si ﬁéu%rulfsp%mewaﬂyapeﬁaw%reamrﬁoa B B pepsoxazels STBUNG S AHObY t he
following fornula (2), .. (2) 20 .wherein R 4 is.an organi roup sel ected
fromthe oam@%enwéﬁgwmgéﬁe%ﬁlvw@ﬁ@&églg?wﬁetm& re{frsVen WheB auR ##ene
group, -0Q-, -S-, -SR-, -CO, and,-NHCO-, or a singl.e hond, R5 individually
7 epr o5 entQV ABAATE b0 3 RAVATKIBATS GRS HAEBYEHRLP ROt YRS

cycl oal ky roup, and R6 individyally represents a hydrogen.atom an al kyl
Y ound phaRaiivs i COmMITT ox ol OGRS BRIV R %8 “Tha
process for .producjng a bjs(am nophenol) derivative .according,to claimb5, 5
Phere n PRETLERSTIGROBe PhRbSR-IRE FaotmeG datrorianigs ppiyaa i S Bgon

at nosphere in the.presence of transition netal catalyst. . 7. A polyam de
esi n coBr P8I STRARG AR dmBePriEron SEVHiE, than duar Y8 b TEr boxyl i c
acid, the_bis(am.nophenol) being a bis(am nophenol) derivative having
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resin obtained by a,reaction of a dianine conponen d a.carboxylic acid
conponentamiirituy i BEFE boRApfle Roit RLEC AETRERE A P S EREBRE hophenol
derivati ' I tuenpts at iL.il.on | 1] N0 groups.
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Astill further object of the present invention is to provide a protective film and an
interlayer dielectric film produced from the positive-type photosensitive resin

composition and a semiconductor element and a display element in which the protective

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 consisting of
an al kyl ene group, a substituted al kyl ene group, -0-, -S, -S®2-, -CO, and
-NHCO-, or a single bond, R2 individually 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 cycloal kyl group. 10. The polyam de resin according to claim
9, wherein R2 in the bis(am nophenol) derivative shown by the forrmula (1) is
an al kyl group or an al koxy aneup gpd RBRgs a@HPIkyI group or an al koxy
group. 11. The polyam de resix_agcordi ng\to any one of clains 7 to 10,
wherein the 5polyam de resin c ({NS_a enzoxazol e precursor structure.
12. A positive-type phot osBHST redim i on conprising (A the

pol yam de resin according to a ne of cl 7 to 11 and (B) a

phot osensi tive di azoqui none cgppound. 13. The,positive-type photosensitive
resin conposition according to claim12, 10 wherein the content of the

phot osensi tive di azoqui none conpound é?) is 1 to 50 parts by weight per 100
parts by weight of the polyam de resin/(A) according to any one of clains 7
to 11. 14. The positive-type photosensitive resin conposition according to
claim12 or 13, further conprising (C a phenol conpound. 1515. The
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for prot e&ti ng t he sur{ace of a sem cqp uctor elenent or a display el enment.
alkoxy group, an acyloxy group, or a ¢ycldalkyl gioup.

3. The bis(aminophenol) derivative according to claim 2, wherein R; in the

10 formula (1) is an alkyl group and Rj in the formula (1) is an alkyl group.
4. The bis(aminophenol) derivative according to claim 2 or 3, wheremn 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

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

2

20  wherein R4 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



19. A sem conductor device having the protective filmaccording to claim16.
2520. A di splay el enent having the protective filmaccording to claim16.
21. A sem conduct or device having the interlayer dielectric filmaccording to
claim17. 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 polyamde resin
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protective fil d an interlayer dielectric film produced fromthe

posi ti Ve‘c&%@ﬁylmﬁ@éﬁﬂﬁ%ﬂehﬂ %llﬁ)?%ipﬁrt%@fﬂé(?ﬁérﬁfn%o sn#btin@s a sem conduct or
device and a display elenment in which the protective filmand the interlayer

dielectr ib?&zthihﬂ?ﬂl@én@l)%ﬁdati»%ﬂﬁv sbah Rt Pysitibes Mje&ano twdv@iihbON. 25 BEST
MODE FOR CARRYI'NG QUT THE | NVENTI ON The bi s(am nophenol ) derivative of the

present igRy@etion is used as a diamne

9. The polyamide resin according to claim 7 or 8, wherein the bis(aminophenol)

15 derivative is a compound shown by the following formula (1),

HN R, R, NH,

(1)

20 wherein R, 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;
individually represents an alkyl group, an alkoxy group, an acyloxy group or a
cycloalkyl group, and Rj individually represents a hydrogen atom, an alkyl group, an

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



raw material for a-polyam-de resin. This is a conmpound having two

am nophenol groups in one nolecule, with substituents at positions adjacent
to the two am no groups. 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 benzoxazole structure or by a conbination of two or nore of

t hese. The pol yam de resin has a benzoxazol e 5precursor structure, a
benzoxazol e structure, an imde structure, an |[nide precursor Sstructure, or
an ani de oi d 108 PelyasideRENRISCRIng to SHEM YapRBRILR: e BI(HBREPEODhese.
Therefore, .the pplyamde resin includes (i) a polyam de resin having a
benzoxazcshe@vwééﬁ?%i)ygherff?elpu}aélbw aaaﬁanl PERBABOXY SFUPATESE F 88 n havi ng
a benzoxazol e precursgQr structure as a major conponent, (ii) a polyam de
resin ha gg?uEOYB%ﬁ@B%KSBF@-structure or a pol ybenzoxazol e resin having a
benzoxazgle S uctPre. S_a. mj or,. conponent anhfﬁﬁresin havi ng

. C i.ii),a pol
both a béhzoxdP6IPaNFPULG FesgACtoring g ARY %‘?:lb%(’(li‘)‘gﬁ)z?og?a@of’%‘e‘?f ture, that is,
a polyam de resin in ich a.part of the benzoxazol e precursor structure in
Fhe b1y aba st eyl RE R0l & o ructure. (V)
polyanidqzresin havi n anhinide..recursor structure or ol yi.m de 15
pr ecur sor 2t esi‘hPPRNAYPRRITIRS IS ELSTH TPPOsHiof SPMIPEISg (g)%%ﬂyﬂ%l onent ,
(v) a polyam de r.esjn havin n i g de st ture. or a.pol.yim de resin having
b i i G P B EE oCery NS ot DU T A (o P e P RRE o ng ot
an imde pr [§Or structure and an imde structure, that is, a polyam de
resin inc\/\f@@ﬁna part of the im de precursor structure in the polyam de
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struct ur g;;henzexpzol e structure, imde structure, imnmide precursor
structure, and amde acid ester structure in the present invention are

respectivgly shawasibye i fHoldsenditie tah TinpSsitioPEReRKAZ &) Gaif ELHF B
structure: NH (1---"B" OH
further comprising (C) a phenol compound.
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. A semiconductor device having the protective film according to claim 16.
25 20.  Adisplay element having the protective film according to claim 16.

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

17.



5Benzoxazol e structure: B Imde structure: 10 |mde precursor structure:
H1) Ho-C7 15 Amde acid ester structure: 5Wen the diam ne conponent is
bi s(am nophenol) in the above structures, the imde structure, the imde
precursor structure, and the amide acid ester structure are shown by the
following fornmulas. Imde structure when the di am ne conponent is

bi s(am nophenol): /C1

22, Adisplay element having the interlayer dielectric film according to claim 17.
According to the present invention, a positive-type photosensitive resin

composition containing a polyamide resin having a benzoxazole precursor structure,
particularly a polyamide resin containing a benzoxazole precursor structure as a major

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, particularly 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 po]yamide 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

0



NHNE | C5 () 10.1m de precursor structure when the diam ne conponent is

bi s(am nophenol): 0 :OH HOC NH Il 15 Amde acid ester structure when the
di am ne conponent is bis(am nophenol): When t he di am ne conponent
is a bis(am nophenol) derivative of the present invention in the above
structures, the benzoxazol e precursor structure, the benzoxazol e 5structure,
the imde structure, the imde precursor structure, and the am de acid ester
structure are _respectively. shown by the fqollow ng formul as. Benzoxazol e

pr ecur sorteHps i oRg Bolgrals, WHB substitients & pppbonrsidiacanto Phestwaaming REMpS,)

derivative of th resent |nyention: NHCB.(g-1. : )
Apo yfmide restin %n the present invention re%ers to gges}n in which the main

chain bonds by an amide bond, an imide bond, or a benzoxazole structure or by a
combination of two or more of these. The polyamide resin has a benzoxazole
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, (i1) 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 1s, 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



R3 Benzoxazol e structure when the diam nc conponent is a bis(am nophenol)
derivative of the present invention: 15

Benzoxazole precursor structure:

6 NH— C—B

NS
OH ) }
5 Benzoxazole structure:
. ¢
) B
~ ()
Imide structure:
10
O
i
AN
D — N\\ E
-{Lt/
i ~
O
e
Imide precursor structure:
O
H |
D —N—¢ .-
HO-C" -
|
O
15

11



| mde structure when the di am ne conponent is a bis(am nophenol) derivative
of the present invention: RI ON,' E OH R3 5l m de precursor structure when
t he di ami ne conponent is a bis(am nophenol) derivative of the present

i nventi on: Am de acid ester structure when the diam ne conponent is a
bi s(am nophenol ) 10derivative of the present invention: R2HOOHR O
- EC>1/4- R3

Amide acid ester structure:

—%D ~~—I\LI( L
n—{

()

5 When the diamine component is bis(aminophenol) in the above structures, the

tmide structure, the imide precursor structure, and the amide acid ester structure are

C

shown by the following formulas.

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

| -

oL
i NH—N. E
~OH i -

O
10

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

-

] I
—_—
ZOH HO-CY

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 R, R2, and R3 in the
formula 15 (1), B, D, and E are organic groups, and R represents an organic
group having 1 to 15 carbon atons. In the bis(am 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 1,
an amno group on the position 2 adjacent to the hydroxyl group, and a
substituent on the position 3 adjacent to ;Pe amno group. Simlarly, when
the position of the hydroxyl.-group on the aromatic ring in the other

am nophenol group is assuned 5to be p03|t| |, this am nophenol group has
a hydroxyl group on the pesHt IJHM%waningE roup on the position 2

adj acent to the hydroxyl gradu 'ﬁﬁ substit'ient on the position 3

adj acent to the am no group. R bistani nophenol ) derivative of the
present invention can be obtained, for exanple, froma bis(nitrophenol)
derivative by reducing both of the two nit f- groups on

When the diamine component is a bis(aminophenol) derivative of the present
invention in the above structures, the benzoxazole precursor structure, the benzoxazole

5  structure, the imide structure, the imide precursor structure, and the amide acid ester

(*

structure are respectively shown by the following formulas.
Benzoxazole precursor structure when the diamine component is a bis(aminophenol}

derivative of the present invention:

RI‘L(JT NH— { '—R
() -
10

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

the present invention:

L Ny

TCL i

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

13



10t he bi s(nitrophenol) derivative using a transition netal catalyst in a
hydr ogen at nospher e. The bi s(am nophenol) derivative of the present
invention and the process for producing the same will be described in detai
bel ow. The foll owi ng enbodi nents are shown as exanpl es and are not intended
tolimt the present invention. 15Remarkable m niaturization and high
integration of sem conductor elenents in recent years have reduced heat

resi stance, particularly of storage elenments. In order to increase the

yi el d, apﬁ§?VH€ﬁ%@?ﬁzole precursor resin which can be cured at. a | ower
tenperature is demanded. On the other hand, fromthe viewpoi nt of cost
reduction, a photosensitive resin conposition requiring only a short tine
for exposure, that is, a 20photosensitive reS|n conposi tion exhibiting high

sensitivity, is deS|red For this reason, polybenzoxazole precursor resin

havi ng hi gh transparency to T-Ilneélzs des red. The bi s(am nophenol)

derivative of the present invemfio sh P&? diam ne raw material for
safisfying these requirements.

The bi s(am nophenol ) derivatli ve sh e followng formula (1) is
25particularly preferable. (1) mhébﬁln R;,shoms an al kyl ene group, a
substituted al kyl ene group, -0-, -S, -S2-, -CO, 5 -NHCO, a single bond,
or an organi c group sel ected from the groups shown by the fol | ow ng formul a
(3), R2 individually represents an al kyl group, an al koxy group, an acyl oxy

ar °“psagrlgx?dke§¥8%u‘ri’?dr'§%ctgf When n B0 diaRiiné Mhnﬁfdrféﬂ a%léé%fn%iﬁéﬁoﬁ) @eri%fi’&é)ge”

produci ng the pol ybenzoxazolje pre ur) or ?
a1

atom p, an Xy group, an acyloxy dgroup, or a cycloal kyl
gr oup, of Q@present invention:

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

10 derivative of the present invention:

-~ R2 )
| Hj

‘;'-w Rl e ‘j N.—C\
\r’ OHR ™ O-C7
R

3

E

O

In the formulas, R, R,, and R; are the same as the Ry, 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 atoms.
In the bis(aminophenol) derivative of the present invention, when the position of

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

14



15wherein the asterisk (*) indicates one of the am nophenol groups of the

bi s(am nophenol ) derivative shown by the forrmula (1). The "single
bond” in the definition of Rl in the fornula (1) indicates that the aronmatic
rings of the two am nophenol groups bond directly to each other. The

pol ybenzoxazol e precursor resin can be obtained by reacting the

bi s(am nophenol ) derivative of the present invention with a dicarboxylic

id deri i h . di b li id di | j i di chl id

o o pr e o B T P B b AR Kanf Pt g i
| . u .U ul . . .
Casin opPE RSl G ERuerot h Bthc g%‘é)ﬁ‘@(ﬂf‘i/thﬁéj’é%‘?égy%‘o%?’ e ve:of Tl 'm and
i nt | dj el tri. i f i.C t . i

ol emont TR TR FEroifio SeacdinaR o ARSI, < BifEE Mrsie o, 2 ve
whi ch_ dogg gt shYPeRuS VAT IriBlic Abe ROSE LURRS ALASSN Lo A dedl amino
gl’(ﬁUEStl S usga .cjiS a | am ne raw I'T-B. e lal, a pO y I']ZOXI 0 .e pr:cu\r/\;g:} Lﬁfles
SX O RO ich R IRAEAGHRGD) biolb A ARMBE Mo GHEAleBoflof b
at a Tow f “Can | “contrast, 1f U o
Cn>tne! RS Goky B Hefhineh 2 adaléin B @B fbok N Bk, WU MELER o gRIOST L UE

ring in ﬁgﬂg{"“??“dﬁﬁeﬁﬂﬁﬁé‘@%@@?’gﬁ% droxyl group as shown by the fornula (1)

i s used, phenol ) derivative of the present

invention is tf’ﬁ@@is@e’r‘miﬁo@ie?m Qﬁﬁ@ﬁWer@tt}%;%@éent AREntAGH JAREIRAMYARE, ForPT €CUr SOT

resin exhibiting high transparency to i-line and high cyclization rate even

at a |l ow B RdH aDi HRpRATd PerR R A B\ERdudiRE bbBBTUR vd HRDTIEHERH 10 be as
ﬁolloms.e%ﬁﬂysj%?f?iéﬁﬁgﬁ?or fﬁgznnlesﬂfe gf ?he polybenzoxa%gﬁg precur sor

resi ot o tAignArdphédol PAdralE BsiAE trhsifict ﬂieﬁgceﬁ_ﬁlgéthﬁ adfy@fRkhC rings via Rl
on account of the steric hindrance of the substifuents represented by R2 in
the 20 bigfapgh&tephenol) derivative shown by the formula (1). This makes it
difficult for electron charges to transfer in the resin nolecule, which

brings about tThe b{dmeiabpidnol)idefivathasTiRe esnt inven@éidard 188 prdcb& ferbst i t uent
(R2) at the ortho position of the amno group sterically pushes forward the

am de bopgbdubing ke f28le/PBIBOIREM A iRHeRE beRiw. I ERteTollawihgtehthodRfidi@arat om of

t he carbonyl group of the am de bond cones close to the carbon 25 at om of
the car belywn & &uamplds dnli @reudtdeteidyddo limicBPraskbMmsSavdntiohne phenolic hydroxyl
group, whereby the effect of high cyclization can be obtained, even if the
resinsi s cure®eaiarkablcawirigofeitiaoh uneé high integration of semiconductor elements in

recent years have reduced heat resistance, particularly of storage elements. In order to
increase the yield, a polybenzoxazole precursor resin which can be cured at a lower -
temperature is demanded. On the other hand, from the viewpoint of cost reduction, a
photosensitive resin composition requiring only a short time for exposure, that is, a

20  photosensitive resin composition exhibiting high sensitivity, is desired. For this reason,
a polybenzoxazole precursor resin having high transparency to i-lines is desired. -

The bis(aminophenol) derivative of the present invention is a suitable diamine

raw material for producing the polybenzoxazole precursor resin satisfying these
requirements. The bis(aminophenol) derivative shown by the following formula (1) is

25  particularly preferable.

15



Furthernore, since the exposure process has becone a rate-limting factor
due to remarkabl e downsi zi ng and high integration of sem conductor elenents
as nentioned above, an increase in the throughput by pronoting sensitivity,
as well as the properties of maintaining high transparency to i-line and | ow
wat er adsorption when cured at a low 5 tenperature are denmanded for
polyi m de resins or polyimde precursor resins, in order to increase
reliability of the nost advanced storage el enents with | ow heat resistance
and di splay el ements which cahot Be pro®gssellHat a hi gh tenperature.

The bi s(am nophenol ) derivativ t he pr invention is a suitable

diam ne raw material for (ﬁd th o) de {{esm or the polyimde
precursor resin 10 sati sf51E r equi The bi s(am nophenol)
derivative shown by the formnul ) is par Iarly preferable. The

pol yi m de resin or the polyinRgde precursor reskRp can be obtained by reacting
t he bi s(am nophenol) derivative of the present invention with a
tetracarboxylic acid derivative, such s tetracarboxylic acid,
tetarcarboxylic acid dianhydri de, ﬁgtetradicarboxylic acid tetrachl oride,
whi ch produces a polyimde resin by formng an imde bond by reacting with a
di am ne conpound under suitable conditions. The polyim de precursor

resin obalnadl B i ARABARL 68D PSRN ILRSHoRS -B-PROLEBLL VEOL | | m and

an interlayer a sem con _ nent dr “a“di spl’ay
el emegt wifedl Qangﬁ'uoﬂe éﬂahyorgzr@é/@sn $oIEQ Brrths dhederivative
is used as a di am Re raw mater B yimde resin r a po I m de

pr ecur sor, i Rehg fGRHPEH) &nﬁix@&ha‘ilk%ﬁi%ﬁﬁ%%lﬁy@ gi‘odp' RegikeRfofbayi 49 a | ow

poi sture absorption rate even whe cured at a’low tenperatufe cannot be

dbt ai ned 5c)1Bx$ %{'&hﬁ atta cycloallty® ghiup( RAR Ry deréséatsi e dedgeh RfonP! esent

i nvention which has a substi'tten |n the position adjacent to t he am no
group (Orahlﬁfkypgﬁ)'ub'aﬁfﬁlk&fyéﬁﬁﬁ%n@%?l@?@fbu?'&gaéﬁlﬁﬂé}ltgk&@ to the phenolic
hydroxyl group as shown by the formula (1) is used, that if the

bi s(am nophenol ) derivative of the present invention is used as a di am ne
raw material, a polyimde resin or a polyimde precursor resin exhibiting
high transparency to i-line and havigg_a )l gw noisture absorption rate even

when cured at a | ow yefperature canBg A1 s considered to
be as fol | owsk i cul't for : of ;khe ol yhenkoxazol e
precursor resin to hayerd f(lt)i tr .u [

ri ngégvi a Rl on accoof he St erre” hi

he aromatic
represented by R2 in the bis(am nophenol) derivative shown by the formula
(1). This makes it difficult for electron charges to transfer in the resin
nol ecul e, whi ch

RN e -

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



bri ngs about the effect of high transparency. In addition, the subst
(R2) at the ortho position of the amno group sterically pushes forward the
i mde bond in the polyimde resin or the imde bond forned fromthe
pol yi mi de precursor resin after 10 curing into the polyimde resin,

carbon atom of the carbonyl group of the am de bond cones close to t

carbon atom of the carbonyl

i tuent

and the
he

group of the am de bond to cone close to the

Dl M 0 R B B RO o o

phenollc
wher,eby

wat er ,

he 1 est AHCeRelfopicRely gy PTh g ARG K Bbopfery Tl 2% 1

i m tea Bt PR orufi i Fhldk SoRg RASesftod iRl dRins chuph i ieps s SpbiT o}

CH3 6- 3)olftRons!3 T‘hc%%ly%'éﬁzdi‘%c Wc%r £51 Joehhdditr thisMnHS can be

(""

5

10

15

20

25

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
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 polybenzoxazole precursor resin exhibiting high transparency to i-line and high
cyclization rate even at a low temperature cure can be obtained. The reason is
considered to be as follows. It 1s 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
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
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
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H3CD H3 H3 CH3 CH3 6- 9) H2N oX CH3 H3 H3 ?113 CH3 6- 1 0) (5)

("

10

15

20

25

Furthermore, since the exposure process has become a rate-limiting factor due o
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) ts 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 diclectric 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-lings
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



113 HBC HI HQ(C 1 cH2 6_ 1) CH2C1-13 113 H3C H I HQ(C 1 CH .-. CH3H3C
H3C CH3 6- 3) H3 H3CNH2H2N2H3 H3CNH2 | Cl H3 H HOCOH HOC

5
:' 10

15
s

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
substituents represented by R in the bis{aminophenol) derivative shown by the formuia
(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
curing into the polyimide resin, and the carbon atom of the carbonyl group of the amide
bond comes close to the carbon atom of the carbonyl group of the amide bond to come
close to the phenolic hydroxyl group. The carbonyl group of the amide bond and the
phenolic hydroxyl group thus interact to hinder the reactions with external water,
whereby the effect of low water adsorption can be obtained, even if the resin is cured at
a low 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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012 02 H3CCHCH3H3CCHCH3 H3C CH3 Cr 5)H3C CH3 er 6)

(Cl12) CH3 H3 113

HOOH ( CH2)
H,N CH, H,C NH,
HO Csz@OH
4—1)
HN\ CH, H,C /NH,
HO CH, OH
H,CH,C 4—3) CH,CH,
H,N\ CH, H,C /NH,
HO CHZ@OH
~ HOHC T Ccny),
H,N H, H,C /NH,
HO CH, OH
(H,C),HCH,C -7 CH,CH(CH,),
N CHE  CHCH,
HO*@CHZ‘@‘OH
H,C 4—9) CH,
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H,N CH; H,C NH,
HO CH, OH
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H,C 4— 2) CH,
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HO CHZ@OH
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HO@CHz@OH
46

H,C(H,C),H,C CH,(CH,),CH,

H,N H, HC  /NH,
HO CHz@—OH
4— 8

(H,C);C C(CH,),
H,NECHE  CHCH
HO cm@—OH
H,CH,C 4-10 CH,CH,
(H,C),HC CH(CH,),
H,N NH,
HO CH, OH
H;C 4—12) CH,
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4)
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CH3113CeH3CH3 6- 12) NH2H2NCH3 H3CNH2 HOOOH HOOOH 6- 13) H3c6- 14) CH3 (6)
H3c-y- cnBH3c-c- cH3 (7- 4) H3ccH3 (7- 6) NI 12H2NCH3 H3CN112 OH
HOgOH CH3 NH2 HO 0 H211ti C IrCH3 1-11t : H2N

H,N CH, H,C NH, H,N CH; H;C NH,
HO CH, OH HO CH, OH
H,CO 6— 1) OCH,
6— 2
H, H.C CH, H,C
H,N 3 M3 NH H,N 3 -3 NH
HO (Ij OH HO ﬁ: OH
H
H,C 6— 3 CH; P52
-~ H, H.C CH, H.C
/ H,N 33 NH H.N 3 1, NH
- : CH; ? 2 CH, 2
HO (lj OH HO (f OH
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OHHO H(7- 9) H2ZNCH3 H t NH2ZH2NCH3 HO r-COH HO H K (7)
H2/ %4 CH3H3CNH2H2NCH3H3CN112 HCQO,,, ,...-- OH HOOO OCH 8- 2)

113CNI- 12H2NCH3 113CN1-12 HO f1fl OH HO flfl OH

H,N H3 H,N H; H NH,
| CH3
HO C OH HO OH
1
CH
H,C CH,

H,N H, }|I H, H,N Hs (':Iilf NH,
HO c OH HO ¢ OH
/C\
H,C ¢ CH3 e ¢y, CHs
— 6— 4)
H H3 3 H CH3 H3C NHZ
~ (lIH3
~ HO OH HO C OH
|
?H CH,
H,C CH, (H CH,
1,¢ cH3 6— 5) ¢ ¢y, 66
H,N H, 3 H; H, NH,
i
HO OH HO ¢ OH
H (CH2)3 ((E’HZ)J CH
CH 3
- 7 P 6—9
H; H; H,
H,N 3 'C H, NH,
HO OH HO C OH
(CH2)4 ((;HZ)dt
H,C H CH, CH;
— — 6— 10)
H H, H,C
H,N (l: H, NH,
HO OH HO (|j OH
CH (CH,)
H,C ( s by, CHy
e 1 1) 6-12)

H,N CH3 ,C NH, CH, H,C NH,
6— 13

(6)
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112NCR3 H3CNHZHZ2NCH3 H3CNH2 H2N HO H3C HZ2N HO H3C H2N 110 H3C

H3C H2N HO H3C CH, CH3 H2CH3CH3NH2 | OH\,

H,N CH, H,C NH,  H,N CH, H,C NH,
HO 0 OH Ho@s —@OH
s

-1 ~ 2)
H,N CH, H,C NH, H,N CH; H;C NH,
HO S OH HO s——zi:j;—OH
H,C-C-CH H,C-C-CH
H.C — CH 3 P 1§ 3
: =3 : H,C —4 CH
H,N CH; H,C NH,
- Q
— 6)
H,N CH, H,C NH,
HO ('(;? OH
7— 8
H,N CH, H,C NH,
HO I}I—C OH
- H,C 7—10) “CH;

(7
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HOOH 7 CH3CH3 (9- 6) CH3CH NH2 H2NCH3CH 113 OH HO CH3 H2N H3C 5The

bi s(am nophenol ) derivative of the present invention is preferably a
conmpound shown by the fornmula (1). The existence of a substituent in the
ortho position of the phenolic hydroxyl group, that is, a substituent R3 in
the formula (1) is considered to further reduce the distance between the
carbonyl carbon of the am de bond and the hydroxyl group. Such a structure
is particularly preferable for further pronoting the effect of a high

cyclization rat whejgHgur edy a lom t enperat upeHd, SA s am henol )
derivative havin 8I kyl H o for both o % R2 ang
HO @/ OH HO @ OH
H,C CH,

68— 1) 8— 2

H,N CH,

(8)
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R3 in the fornmula (1) is particularly preferable for obtaining a polyam de
resin having wel | -bal anced properties of high transparency to i-line, a high
cyclization rate when cured at a | ow tenperature, and sufficient solubility
in an al kal i ne aqueous sol ution. A bis(am nophenol) derivative having an

al kyl ene group or a substituted 10al kyl ene group as 121 in the fornmula (1)
is nore preferable. As specific exanples of the alkylene group and the
substituted al kyl ene group shown by R, -CH2-, -CH(CH3)-; -C(CH3)2-,

- CH( CH2CHB) - ,H,NEg( DN NHQ(CH2CHB§ CH CH3)- H (G} ( CHRBEH2 CH3) -

- C( CH3) ( CH2CH(,CH3)2) ( CH2CH2CL1- 13 -0 ) ( CHXCH2 CH2CH2CHB) -

- OH( CH2CH2CH2G mzmzéie@mzmzcm)e @nhd ¢Hre |i ke can be
given. O these, -CH2-, CH(CH3)-, and - %%F}B)Z are nore preferable to
produce a polyani de, ¢@si nyfRavi aneI | - baltaN 1B i H
transparencyto ) ycflzatron r/ats d at alow

t enper at ur e g@ 5 J@ﬁtyiq9 ] ; 6uPolution. As a
process for prodyici/ng i 'S i nophenol ) deriva he present
invention, a Hgt’hod of ™af'trati ngH;he bi sphenol de ative starting raw

material shown by the fol |%W|9ﬁg formula (10) using a ni —ath ng agent to
synt hesi ze a bi ol ) de% vatrve shown by the following formula (2),

and reducing titre nttro oIﬁH@errvatr CHnt
%rt Pﬁ%ﬁ %ﬁ i &512 an ami no
o2

bi s(am nophe
group can be give
gr oup consrstrgg;

ec, Ied fromthe
*Ne group, -0-,

NS, -S2-, - CO, or *a single bono; I*vidual I'y represents
an al kyl group an alkqu5group an acyl oxy group,porga cycloal kyl group,
and R6 i ndi vi dual | yy4 represent @ hydrogen atopy an aI yl(gqoup, an al koxy
group, an acyhU gr o, or ca, yb BE) kylHY ouw NH,
C@ OH HO
CH, CH
o—7 6— 8
HZN 3 3 NH CH3 H3
HO [ OH HO
CH; E')
H,C
! 0— 9) 60— 10) CH,
| H,N H; H,
_ 2 CH3 H,
HO
— 11
9
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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OH (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, -S®2-, -CO, and
-NHCO-, or a single bond, R5 15individually represents an al kyl group, an

al koxy group, an acyl oxy group, or a cycloal kyl group, and R6 individually
represents a hydrogen atom an al kyl group, an al koxy group, an acyl oxy

group, or a cycl oal kyl group As a net hod for nitrating the
bi sphenol derivative shown by the fornuli 10), h-l d of e@ctl ng the
bi sphenol&reHPs ﬂ%tsr%uwmnhRmrtthafqrwgﬂaa@ FﬁtcoéléféFFeQéo r&edae*? €or 20an aci d

m xture containing nitric ac trate nitroni um.s in a
sol vent dagtance hetwesn thefarbany %Eon@ ﬂ@%ﬁ’?ﬁylﬂ‘?ﬂﬂo% t hane,
and acetic anhydride, c for exa Ie. d.for reducing the
bis(nitr aﬁﬁ@ﬁfare)lsaémcvgrnlw fgwﬁfwb@r&hﬁépmg%%géﬁsﬁ%t gt ﬁ'rg‘tgﬁod of reduci ng
the nitro rou of the bISénlt henoh) derivative with a 5reduci ng agent
such as scb’ r"E‘E POFT e ahi‘/ teBPSFAWEYi um hydrosul fite can be given, for

bamle S L T e e g e (BB o
T A PR e o
B o PR B P T B o o
T SO AR S A R
Tk D BB P b T AR 7
Nani i ﬁgglén%%@?@uagg 5 FOLOLLA% ) B RS9I ™A e SAE Rl & ned b
the alkylene group and the substituted alkylene group shown by R, -CH»-, -CH(CH3)-,"
-C(CHs),-, -CH(CH;CHa)-, -C(CH3)(CH;CH3)-, -C(CH,CH3)(CH,CHs)-,
-CH(CH,CH,CH3)-, -C(CH;)}(CH,CH;CH3)-, -CH(CH(CH3)y)-, -C(CH3)(CH(CH3)1)-,
-CH(CH,CH,CH,CH3;)-, -C(CH3)(CH;CH,CH,CH3)-, -CH(CH,CH(CH3),)-,
15 -C(CH3)(CH;CH(CH,),)-, -CH(CH,CH,CH,CH,;CHj,)-,
-C(CH3)(CHCH,CH,CH,CH3)-, -CH(CH,CH,;CH;CH,CH,CH3)-,
-C(CH;3)(CH;CH,CH,CH,CH;CHs)-, and the like can be given. Of these, -CH;-,
-CH(CH;)-, and -C(CH3),- are more preferable to produce a polyamide resin having
a,_, 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 denvative 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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limtations to the reaction tine and the anount of the solvent in the
reaction. The anmount of the transition netal catalyst used is preferably 0.1
to 10 nol % of the bis(nitrophenol) derivative shown by the formula (2). A
snoot h reduci ng reaction can 20be ensured by using the transition netal
catalyst in an anmount in this range. Al t hough t he bi s(am nophenol)
derivative shown by the fornula (1) obtained by the above reducing reaction
can be used as is after renoving the catalyst by filtration or the |ike and
evaporating the solvent, it is posgible tg increase the purity by refining
by neans of recrystallizing using,a®solven? such as an al coholic sol vent
such as net hanol 25 and ethazgtrfgn anphi phj-H-=e, sol vent such as
N, N-di met hyl f or mam de and di, th% oxi d¢g “Fiox neaggiethyl et her,
t et rahydrofuran, and mH@éTT\éLth mé“ﬁ&(usb%g t or nore of them
Al t hough t he above synt hesi s\rea¢ti on routextsdéenerally used for
manuf acturing the bi s(am nophenol) derivative of\.t he present invention, the
manuf acturing nmethod is notRfimted to this synthksis reaction route.
The pol yam de resin (A) of the present invention includes bis(am nophenol)
and 5a structure derived fron1carboxyhbc acid, in which the bis(am nophenol)
has substituents at positions adjaceﬁ }o the two am no groups. The
pol yam de resin (A) is obtained by the reaction of a diam ne conponent and a
carboxylic acid conmponent, wherein all or a part of the diam ne conponent is
t he bi s(am nophenol ) der.ivative of .the present invention. The | yam de
resin (A)erieﬁeuﬁ)ﬁ‘élsp et gﬁ{}lgﬁﬂegtﬁd&ré’%&lg g{%upacopglgﬁn}g ?ﬁ%&@ﬁnﬁ ${§81?mi n chain
bonds by _an i.d 0 i A des b , a zql t rg or by a

3o Pon R 8 aR M sRn, 07 e SV 0o PR Qe gy 3 R

conbi nat i on of 't hese. e’resin e present

oo st ALATRPELERASHAEE) RO AU SRR, B R Lty e

sul

. . Irmde pr . .
O %ot Ot ROk rBl SRUNG i Ey (SR v dBEEELBES un Wli51 BALYAR A0 Testn

benzoxaz%k%f(grgg r§9£ﬁ3%@éi%rgrcggog&%?gnﬁoxazoI e precursor resin having

a benzoxazo recurs ure or- conponent, (ii) a polyam de

resin having a benzoxazol e structure or a pol ybenzoxazol e resin having a

benzoxazol e structure as a nmajor conponent, (iii) a polyam de resin 20havi ng

bot h a benzoxazol e precursor_structure and a zoxazol e structure, that is,
P oRtructyre and a hep.

a 5
10 R6 RG

@)

wherein R4 is an organic group selected from the group consisting of an alkylene group,
a substituted alkylene group, -O-, -S-, -S§0,-, -CO-, and -NHCO-, or a single bond, Rs
15 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.
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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pol yam de resin in which a part of the benzoxazol e precursor structure in
the polyamde resin (i) is cyclized into a benzoxazole structure, (iv) a

pol yani de resin having an inide precursor structure or a polyimde precursor
resin having an imde precursor structure as a major conponent, (v) a

pol yam de resin having an imde structure or a polyimde 25 resin having an
imde structure as a major conponent, (vi) a polyamde resin having both an
i mde precyrsor structure and_an im structure, that is, de resin
in which S‘éé{'b%ﬁtf’ UGFc’th(LenPnlina%th‘%“écﬂH‘%rﬁ'? A [‘lﬁ?lée'ihﬁ%ﬂg B Véﬁﬁb%‘ad?esr n (iv)
IS cyclrzed into n imgde structure, (vii) a polyam de resin having both a
benzoxaz §f® 55@@&”@5?*@? ficture or a benzoxazol e structure and an inide

t t h
Pensoxasol o proctiespt stimE Ry EhobimoBerHinrshaRa s he ratfile™®
structur ucture or 5 a

combi nat ﬁ%% &iﬂwg(fc{ recur gﬁlltﬁérg)ﬁ}t)%g-ﬁ}gbbs(gpvzgﬁﬁwﬁi} (ta‘%i%t r%‘jsv} f the preﬁent
r oup? . oreaiisciben G iE %Jﬁﬁctufa%h@éﬁﬁﬁérﬁrsraﬁ% gy R Ah BBV 0L

not specrf;&glhx limted, the nunber average nol ecul ar merght of the
pol yam de’r EE A) of the present invention is preferably from3,000 to

100, 000, and ]}Qﬁg{h%lsi(eegg&{u:(;%f/‘l§Qﬁ§£ﬁroa%&}r?péf tﬁgbghnqgcgpﬂeﬁoﬁgmq?% ve shown '€

positive-type pho e pol yam de

resin of y q.ﬁ e Firfnd ’t& IRy Er?.tn;n% aﬁg'ﬂf gﬁ’ﬁg E‘tr%?ﬁ&?ﬁl@%t E%t%{l??t“ g ?&1 | none

conpound. e pro | ng nterl ayer m of the

present ?ﬂﬂ%&h@a@n%@d BRf6n Q%talgstcy Pﬁﬂﬁﬁﬁra%ﬁbzﬁéq QJIEI Jr‘lr‘?atﬁgsﬁ' b é’gaﬁ pe

tive resin conposi e presen vent 1 on. her nore,

ot osen
@'e Crh&%t'gaftélgst%‘?!'sﬁl‘%erl?t’h‘ﬂcﬁ?&hé’ﬁbledanH‘r‘l"rEtré%Fﬂ&rﬁ%i @E?ﬁfdﬂ%&% gvention

|ncIu e the protecting filmand interlayer dielectr the present

i nventi orammom fFARE rﬁeﬁraeﬁtemtoﬁ&et ng(%ttaﬁﬂ %anxe& h&vérﬁ)ofand the

positive-type p otosens ive resin osi tiadn of e present invention is

descri bedetrdhy Qt%tﬁ%'ah aﬁ&bﬂ%olwﬁotﬁﬁj dl%&%u@@%@fh‘aﬁélbons are given as

exanpl es and are not intended to limt the present invention. All or a part
of the diNNLMgeARMRANSRIdOfolIME, dahe{@mnmt@wtﬁnwéﬁ&oﬁ@ranahe pol yani de

resin (A) of the present invention, that is, di am ne conponent of the
pol yam devhesh -Z(M&Moh@%mre%ﬁﬁﬁﬁg inMgakd H,atxhésp‘h&% birs{ismbagpagenol )
derivative of the present invention. Details t he bi s(am nophenol )

deri vat i vebRaMEnseRAol) 866V doramVehly a sman/énmmoﬁtmfchﬁ (4% sgh conponent
of the polyanide resin (A) may be a diamne other than the b| s(am nophenol )

deri vati v chloritlf nreseaiun nesahbe dbtafied bl tAiinfeBod. JeTHRFSArk Yio Up&sifié or
preparing polyam de resins nay be used as the di am ne conponent without
parti cul dimitdtishé @t the Feaction time and the amount of the solvent in the reaction. The
amount of the transition metal catalyst used is preferably 0.1 to 10 mol% of the
,__, bis(nitrophenol) derivative shown by the formula (2). A smooth reducing reaction can
20 be ensured by using the transition metal catalyst in an amount in this range.

Although 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, diethyl ether, tetrahydrofuran, and water, either alone or

using two or more of them.
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As the carboxylic acid conmponent of the polyamde resin (A), any carboxylic
acids generally used as the conponent of polyam de resins may be used

Wi t hout 5particular limtation. From the vi ewpoint of obtaining a

pol yam de resin (A) exhibiting high heat resistance and high reliability
after final heating, anong the polyam de resins (A) of the present

i nvention, as specific exanples of preferably used pol yam de resins having a
benzoxazol e precursor structure, . pol ¥,am' de resins_obt e}“:led by _a reaction of
a dianine 10 AYHoBBRHE ahAve yEhesISARAANPR rets i ssarplNaRtd Tor mapufeciugiigar ,

pol yam de resj ns obtai ned, by, random copal yneri zation of the structural units
shown by theis(@ann T fivativaet g’fiﬁ’ff{ﬁf tdﬂ%en@fgd ynyguglfwel&m{ﬁo its
derived fromthe diam ne conponent and the structural unit shown by the

fol I owi ngot Hﬁf%”%??yé e§§g%w§?qﬁ%?%ral unit derived fromthe carboxylic

i e 22”3”32@%@%&%&%@‘%{ “39%%9%&%%{5%3%%iefﬂ:ésﬁ(??i{{oﬁﬁ"#oh”f@i ?g%f ural
[ 13- 13-2 3-3)"). ' . _Parti
ool ya dd sPhepiRtave SR abid ROV BE Blelid eyt Pl o B o e

conmponent . and.a carboxyl i,c .aci d.conponent, in particular, polyamde resins
obt ai ned abk}osﬁitéq{ﬁg a&%%ﬁ?%ﬁ"f&%ﬁ‘%%&f”-t he structural units shown by the

it ant ne. conpor S5 PobaRt e BT S ehidhedy el Y dhishie FmbFebt B8 rua
( ) ag cf%rbg)&?t#: 54 8 ﬁ&;;#ekg,g;ﬁ{ér%g gll to%%%‘?}é %? {hl%ﬁi’é Bﬁféx‘é tc:"ﬁr’ggﬁéan ,1s;t%§p° nent by

am de bondin ererna err pol yam de
[ bt ai C Lzatian. t t I it 14-1),
IE;EZ'. 2) . B AR MR SRR 210 T or more strustural
it h b : LG af I 13- 1. . iifically,
o 350U DB LBHAOULAR A o2 Rt TS R SRERIAL ol L

in the stlﬁﬂ;gﬁ@gpo%ﬁ}i%ﬁ# c B¥nd Gh ek AR Ao D RAGI VI NG

differen romthe’other nay be use ew se, either one

struct ur %m!&ﬁiah?rlg&f % orthorTYrEhe3k. P?lﬁﬁc}i’/}?arﬁi’&%trésiﬁgw thY Rfe@éhtf ol I ow ng

formula (13-2) used. Specifica el t her di am he conponent havi ng

the same jRlfiod A SEdB oAz WeliforSATBUY, h BedddRashE MeldtirR! artiftlile Shown by
following fornula (13-2) or two or nore diam ne conponents, each having an

R10, m Q,fruefuﬂ:% bl BRidBYrdcRBY SRRt N anTRY dOEst U 8Burcdhid doMibiMatidpi dther one

structural unit or two or nore structural units shown by the follow ng

formika (808 not@yf hescUs GhereRRECthE hEBAINYde 18ih AN ofthe prdiexdihi&iidgi d conponent
havi ng the sane R11, the sane n, and'the same Yin the structural unit shown

by fol | owhdigdds @1y Apodyatmide febinHavindOa nzoRHz61eGREQUPI0Y kiretafel ¢f aconponent s, each
having an R11, n, or Y differing fromthe other nay be used. In the

f ol | owl ngofydemavxasolé precissor Afinhavidg.a RLoxatste PrecubsorBudiurendiaGadjer t he number

of each structural unit in the resin and do not indicate that each

struct ur abmpbhdnt, (8) € polyamideiek hlalinlk@tbentdkakble stadtBredla podytehfixagsle
structural unit or two or nore structural units shown by the foll ow ng

formil a (dein Avingy baerodsade sthipaat b 6 aldjor.cogipbhett, @i)d pélyanideesgonent havi ng
the sane RI, the sane R2, and the sane R3 in the structural unit shown by
f ol | @i ngatiap buthea kehdeodgzot pré@eseBtricuiengdarbeRkoxaBdle sauctBe:, ehiat fspii ng from
the other may be used. Al so, either one

polyamide resin in which a part of the benzoxazole precursor structure in the polyamide

resin (i) is cyclized into a benzoxazole structure, (iv) a polyamide resin having an imide

precursor structure or a polyimide precursor resin having an imide precursor structure as

a major component, (v) a polyamide resin having an imide structure or a polyimide

25 resin having an imide structure as a major component, (vi) a polyamide resin having

both an imide precursor structure and an imide structure, that is, a polyamide resin in

which a part of the imide precursor structure in the polyamide resin (iv) is cyclized into
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e i R

structural unit or two or nore structural units shown by the follow ng
formula (14-2) may be used. Specifically, either a diam ne conponent having
the sane R12, the sane p, and the same X in the structural unit shown by
following fornula (14-2) or two or nore diam ne conponents, each having an
R12, p, or X differing fromthe other may be 20used. Simlarly, either one
structural unit or two or nore structural units shown by the foll ow ng
formula (14-3) nay be used. Specifically, either a carboxylic acid conponent
havi ng t Ha iviige stiyetuse, (vick apelyamide ressth bayinphoth @l eowaxagole dreeursar ( 14- 3) or two
or nore carboxylic acid conponents, each having a Y differing fromthe other
may be udycturgprenzeazelgi sﬁgcmtﬁraﬂma&lslm(lqmprmursqrﬁmt)m A imnde 3) ¢ and d
i ndi cate the number 250f each structural unit in the resin and do not
i ndi cat e SitHgiuree ardh (a3 ksl ingr henzexazeletrenusios SYugtisek @ Benzey##ls ner s havi ng
a benzoxazole structure or an imde structure derived fron1a benzoxazol e
precursorStrélﬁtP{FcP‘ElFIB‘dGrStrHﬁUYW’&ignﬁPé’E??PESBF stgttqtltremraéasy € E3fe SISO are al so
|ncluded in %Fther "the p En1de eS| I n mhlc? % structural units

2 %t 8

shown >by A998 0RALRH éw? ?Bmi’feo 3532) QHB{}E‘T?@F‘“B P W&@Fﬁsﬁn opol yneri zed"

or "the am de res n in whl structural units shqwn t he fornul as

(14-1). 3&@ iy cgsltaa}% rarfgppea.satib%ﬂrs@% an eﬁﬁhﬂﬂyuf R R 6 | NH

HO , ---oll Ql I%SRh}l - - - X - NH | 10(13 2) -) llathb
ter group 1n the rhaih chain or a side cham

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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() (R12 )pNH - X - (14-2) C- Y Cjic +d 1_1 (14-3) In the
formulas (13-1), (13-2), (13-3), (14-1), (14-2), (14-3), and the

| at er - descri bed formula (37), X and Y are organic groups, and a, b, ¢, and d
represent the 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 formulas (13-1), (13-2), and (13-3) are
randonly copg rcent of (13-1) i.n i.he. di am ne conponent,
Cpeci 11 Laergrany e rarﬁew'%%'ﬂr%ﬁﬁrge%_w el s i BBlePBeic o1

(13 2) In‘ﬁnﬁﬁg?@ ne;&Apgnent, specifically, {b/(atb)} x 100 (%, is O to

In 15Y e resrn |n whi ch the structural units shown by the

f or mul as (14- Iy t}-u(: %érb%%l%hc (ﬁ?en%ﬁhé ?&9%1% r?ém EAY ThY {;&rﬁ?xyl fhe ol

percent of (14- conponen speci x 100

specr :‘r C%Q dts%e%&g% é%)q aElﬂ’f‘e %gpo&?ﬁtcﬁgwéééém%% nrljla h'@ ﬂe corrpe!rren;nd

Rs arg t ‘%hﬂﬁtht} RI R2, and R3 in theforrrula(l), Rth and 20 R12
represent a hy roxfl group or -0-R13, two or nore Rws and Riss nmay be either

the same or d'ﬁr&ﬂrtﬁé‘he@é&n BP@Et@ﬁr‘n{étaSp(ﬁ%%YQE Qeexi) %AB)’ c%'rﬂntlﬁg fidhhexy! group,

-0-R13, or - nor e be either the Safe or different,

mis an iREQGRY Al hihH 1‘811&)111{]1 dffer &fall Héﬁﬁ’lgéa rau‘d?‘»fn thd So1famide (i‘esﬁ)né @)fupRnd RI3
represents an organic grouphaving 1 15 carbon atons. Wien 'none of the

Rios in theschiin&lishas éﬂ)@éﬂﬁc@%ﬁgﬂzs bﬁpr%felﬂé/lﬂj'/ 8324l podyRHiBe re%lns'lﬁav\% aone of the
R is inthe structural unit (13-3) nust be a carboxyl group en none of

the R1 133eh£bx%f'@le?¥dcﬁf%bﬂ§tﬁlctﬁf@'ﬁol{ra}ﬁdg}esln“s BtEMAARXY teaOi @Y a Bhmligast one of
the Rios in the structural unit (13-2) nust be a hydroxyl group. 5If

{2/ (apb) JooxpbRént @A aictrbdRy A BSmpaHeat, hrn%arhanﬁp byBiniR st bbtaimedhi ch the
structural units (13-1), (13-2), and (13-3) are randomy copol ynerized, the
pol yani deyyresdoin eif}i‘dlﬁhéﬁzahbﬁ ldf tHeRBO@EL NEYs §Howr y the fanﬁhna%mrﬂhmycl i zation
rate even if cured at a |l ow tenperature. If {c/(c+d)} x 10 is 30 nol %
or nore i(3ihendABYHrs dtuét@sil Onitdemied froihe Yidniat bsr@ponsat frsd 1(h&4- 1), (14-2),
and (14-3) are randomly copol ynerized, the 10pol yam de resin exhibits high
t r anspar enaytutad uhit kheven By chefolo@ngdpmhulz a13-dnasradteicandnunitidegivedtomt a | ow
t enper at ur e.

the carboxylic acid component by amide bonding (hereinafter referred to from time to

15  time as “‘a polyamide resin obtained by random copolymerization of structural units
(13-1), (13-2), and (13-3)") can be given. Particularly preferable polyamide resins are
polyamide resins obtained by a reaction of a diamine component and a carboxylic acid
component, in particular, polyamide resins obtained by random copolymerization of the

;_, structural units shown by the following formulas (14-1) and (14-2) as structural units-

20  derived from the diamine component and the structural unit shown by the following
formula (14-3) as a structural unit derived from the carboxylic acid component by
amide bonding (hereinafter referred to from time to time as “a polyamide resin obtained
by random copolymerization of structural units (14-1), (14-2), and (14-3)”).  Either
one structural unit or two or more structural units shown by the following formula

25  (13-1)may be used. Specifically, either a diamine component having the same R,, the
same R, and the same R; in the structural unit shown by following formula (13-1) or

each having different Ry, Ry, or R; from the other may be used. Likewise, either one
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The polyam de resin in which the structural units (13-1), (13-2), and (13-3)
are randomy copol ynerized is obtained, for exanple, by reacting a

bi s(am nophenol ) derivative shown by the formula (1) and, as required, a

di am ne, bi s(am nophenol) 15 having X, or 2,4-diam nophenol as a di am ne
conponent, and tetracarboxylic acid dianhydride, trinellitic acid anhydride,
di carboxylic acid, dicarboxylic acid dichloride, dicarboxylic acid

L RS R

struptural nlts 1 %% gm 1%1 Qdo gerized IS
obt ai ngd mgy, ‘é%?grrp %e YeAOE 4 fiam ‘?%‘t‘h %ﬁﬂ 0 &P 100 L }‘orrmla
1 uire nlno i or enol as a

((Cjil ;maﬁe 6’?’?&5{ ﬁ@ﬁdan;c dnih @ g%w?i% éffqg’é‘fl%muﬁ Qé’?ﬁloag‘g?\%ri de, or ha
Y t. it

cace of thCaHEPsEIMIRR %F"‘*a%xﬂ%ﬁ. o Bu0f Suba B bR TGMRBEN , ™ T
deri V%t' ve835 SPl 1‘5%19” tlcli'érr eas? Qllrzw'ugaq of H,Dé’ dr oxv. &nﬁtu%alﬁ%”@%ﬁ&vb%ﬁﬂh% or the

i ke useq ease e reac G %n ; ormul as ;
-0-R13
(é?C)JOZ ??13(%@0‘?%’5 @Elgﬂé ﬁlj %))Ipa%g é&are g?ééﬁgaslguga{\%w%%xﬂﬁcdgé 8(}<§In group or :n
o bon” o SRt haPh EELEf R, B SaChha e ST 9l AL IR KA 0 1O, >
The hydro&&gllg\b&g% ulBI@% §Wdr rQHE}b iRiPESh ,ﬁﬁﬁﬁﬁ ¢3hthbiggmanner, as

required anp es of or oup, a group, gn et hyI

group, a :ﬂﬁ@g?ﬂé ogmenr%frbrﬁ(m thﬁ{ g‘?bé ﬁgetd bgﬁe ﬂ&yﬁg f@rmulas (13-1),

tert - but oxycar bonyl gro a pheny oup, gro

tet r allaydr(q)f, ), aaBM '(IQBP%de% 1h€1fc£t%Wéﬁtﬁﬂ%&r%@)ﬁch&’iﬂeﬁmlﬁﬂﬁ 1ﬁ ch rle!uﬁ anfas be

gi ven specific exanpl es of e polyamde resin (A of the present

i nventi o Thot ﬁmdl?&ké’tﬁﬁi‘ &gh E@édtﬁka%ﬂm c%ﬂtlﬁdb%slfy(ﬂdkea\‘ NG thOEd Ral, Ithecan be
given. The follow ng 10fornula (37) represénts a structure derived froma

bi s(am nopbefRtthrallghit YAk & BHRWRubYirdl RRitd & b”y fhe Yoltwing réafuppxyl i ¢ aci d.

(37) 15 wherein R7 is an organic group selected fromthe group consisting of
an al kyl q mmgﬁﬁymc uBec UIByletifieh@f efhd ERRIGIcBHPone havinSthe fae R 20 - NHCO-,

or a single
same R;, and the same R; in the structural unit shown by following formula (14-1) or
15  each having an Ry, Ry, or Ry differing from the other may be used.  Also, either one
structural unit or two or more structural units shown by the following formula (14-2)
may be used. Specifically, either a diamine component having the same R3, the same
p. and the same X in the structural unit shown by following formula (14-2) or two or -
- more diamine components, each having an Ry», p, or X differing from the other may be
20 used. Similarly, either one structural unit or two or more structural units shown by the
following formula {14-3) may be used. Specifically, either a carboxylic acid
component having the Y in the structural unit shown by following formula (14-3) or two
or more carboxylic acid components, each having a Y differing from the other may be
used. In the following formulas (14-1), (14-2), and (14-3), ¢ 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
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individually represents an al kyl group, an al koxy group, an acyl oxy group,

or a cycloal kyl group, RO individually represents a hydrogen atom an al kyl
group, an al koxy 20 group, an acyl oxy group, or a cycloal kyl group, Y is an
organic group and the sane as the Yin the fornulas (13-1), (13-2), (13-3),
(14-1), (14-2), and (14-3), and e is an integer of 1 or nore. Anmong t he
pol yam de resins (A) of the present invention, the polyam de resin having a
benzoxazo| e.pr.ecursor .strycture,is | i zed dehydr at i i ted at a
an ¢ enya Al areata B e Malwe’ oottt s VB Bty io] “het ween
150C and t\r 88t ant [ : xazol e
resin or éﬁg(g)ibog’?ny%&go ’%é‘ﬁ%%ﬁébléh@%@zﬁﬁé‘??i fll[r;é %& a@;cgﬁ?/ll@%eﬁggd:’éogi n. When
processed | t. . i i ased even
in the ca%@qoﬁ%&}%pg%s@e%%ﬂg%&%s o@ &égaltl gﬁgsnihfsc’%\;\nl%yhtﬁ% g(\)/v éasfﬁ zr‘elz’lc@f?gz’ce are

pr oduced. ) L dgyl 23-2) and (14-2) is an organic group. As
exanplesfng B%%%%Ekgﬁﬁggﬁgﬁi ugﬁmgs'a benzene ring and a napht hal ene ring,
a bi sghenol conpound, a heterocyclic conmpound 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 followng fornula (15). The
di am ne conponents of the fornul ak,(13-2) Bnd (14- can be used either

i ndividually or in conbipation of [two _or npre, to the extent not af fecting

the effect of high tr N&h 103'-ﬁhﬁﬁziggﬁﬂgﬂ¥ cyclization rate when
cured at a | ow tenperature. wherein t terisk|(*) indicates -NH, A

i ndi cates -CH2-, -CO(CH3)27, Y Js | _sopY, ‘&b, “RHCO, -C(CF3)2-, or a
singl e bond, R14 individually i ndReates o 3group selected fromthe group
consi sting of an al kyl group, an al kyl ester group, and a hal ogen atom
215 individual ly indicates one group3spl ected 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. B.13Rlis Ris Si -0 -Si -R17- * ~

{Rypm
—4 NH —NX—NH 3}
"o

10 (13-2)

15
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5R-19R19(1 5 - 7) (15) wherein the asterisk (*) indicates -NH and R16 to R19
I ndi cat e organi c groups. As particularly preferabl e exanpl es of
the structures shown by the forrmula (15), 10 the structures shown by the
following fornmulas (16) and (17) can be given. CF 3 HOKc ) ¢ _ KU COH CF3
(16-1) Ho//tm\ --\)7 CH\HC (1 - cH ,/7-7,\ , HO c9-OH, \

(Ru)[)
—tNH —X—NH
{

(14-2)

——y —C—
n i cd
()

Q)

(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 (%),1s0t0o 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/(c+d)} x 100 (%), is 30 to 100, and the mol percent of
(14-2) in the diamine component, specifically, {d/(c+d)} x 100 (%), is 0 to 70. Inthe ~
formulas, R, Ry, and R; are the same as the Ry, R,, and Rj in the formula (1), Ryo and
20 Ry, represent a hydroxyl group or -O-R;3, two or more R s and R ;s may be either the
same or different, R}, represents a hydroxyl group, a carboxyl group, -O-R;3, or
-COO-R,3, two or more Rj;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,3 represents an organic group having 1 to
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15 carbon atoms. When none of the Rygs 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. T
When none of the Ry;s in the structural umt (13-3) is a carboxyl group, at least one of
the Rygs in the structural unit (13-2) must be a hydroxyl group.

If {a/(at+b)} x 100 (%) is 30 mol% or more in the polyamide resin in which the
structural units (13-1), (13-2), and (13-3) are randomly copolymerized, the 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 polyamtide resin in which the structural units (14-1), (14-2), and (14-3) are
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
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..-0rig /7, ).1.117--/). Ho'----- ",*t "HO--S ' \\ C171(1 6 - 12) (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 sanme or different, and s is an integer of 0 to 2.
CH3CH, Il * - ((12)3 - SI -0 -- SI - ' CH )2, - * 1 (.1H3CH (1 7 - 1)
CH3CH3 \I I. [/ 2/ Si- SI -

-0-R,; and -COO-R ;3 as the substituent of Y are groups by which a hydroxyl group or a
carboxyl group is protected by R;3 which is an organic group having 1 to 15 carbon
atoms so as to adjust the solubility in an alkaline aqueous solution. The hydroxyl
group or the carboxyl group may be protected in this manner, as required. As

5  examples of 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

k

10 formula (37) represents a structure derived from a bis(aminophenol) derivative shown
by the formula (1) and a carboxylic acid. |
—+NH —L/XJ“R?—" Sr—NH— ('— Y — (IZI.' +—
, N [ e
Hor { )H ) O
(37)
15
- wherein R7 is an organic group selected from the group consisting of an alkylene group,

a substituted alkylene group, -O-, -S-, -S0;-, -CO-, and -NHCO-, or a single bond, Rg
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 alkoxy
20 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
integer of 1 or more.
Among the polyamide resins (A) of the present invention, the polyamide resin

having a benzoxazole precursor structure is cyclized by dehydration if heated at a high
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*CH (I Ho);-(.) " OH I\ cH3CH (1 - 4) (17) 5wherein the asterisk (*)

I ndi cates - NH. As shown by the formulas (13-2) and (14-2), 0 to 2 R os
bond to X in the case of the formula (13-2) and two R12s bond to X in the
case of the forrmula (14-2). In the formulas (15) to (17), R o and Rl12 are
omtted. Yin the formulas (13-3) and (14-3) is an organic group, and the
sanme groups 10 previously given as exanples of X, for exanple, an aromatic

oo i SRS By SRE OB BB e Bt BEERE, 1y
CoMound. B, Syl SRR, £ 0% BV B0, e SR i P SoRBEh! | S g
I:g{rbn?lngt i(oé%)p&ly hﬁ%oei‘( 51%3?5211 gn'gc?/ afltajcﬁylgnsl 9 re%{nt. h%her} Fr%lcé/sse&lgy Lé/atmg al 8 low
temperature, the yield can be increased even in the case in which semiconductor
5  elements with low heat resistance are produced.
X in the formulas (13-2) and (14-2) is an organic group. As examples,
aromatic compounds such as a benzene ring and a naphthalene ring, a bisphenol
compound, a heterocyclic compound such as pyrroles and furans, siloxanes, and the like
can be given. More specific examples of such a structure include the structures shown
10 by the following formula (15). The diamine components of the formulas (13-2) and
(14-2) can be used either individually or in combination of two or more, to the extent

not affecting the effect of high transparency to i-linez and a high cyclization rate when

cured at a low temperature.

(R14)l' X LS
(ERR S GRS E)
X X

(15-1) (16-2} (15-3)

: {} aey

(15 ) (15-8)

R15
_(‘

15 (15-6)
wherein the asterisk (*) indicates -NH, A indicates -CH,-, -C(CH3),-, -O-, -S-, -SO»-,
-CO-, -NHCO-, -C(CF;),-, or a single bond, R4 individually indicates one group

selected from the group consisting of an alkyl group, an alkyl ester group, and a halogen
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wherein the asterisk (*) indicates -C=0, A indicates -CH2-, -C(CH3)2-, -0-,
-S, -S2-, -CO, -NHCO, -C(CF3)2-, or a single bond, R21 individually

i ndicates a group selected fromthe group consisting of an al kyl group, an
al kyl ester group, an al kyl ether group, benzyl ether group, and a hal ogen
atom R22 individually indicates a group selected 10 fromthe group
consisting of a hydrogen atom an al kyl group an aIkyI ester group, a

hal d ¢ t f 0to 2 Bro8, (18-8
wher oi n AERLEComeLyEga ng ?ﬁaﬁe Fin srpip sPlfgd pé%mttﬁe B ﬁailse ani o

: I I f.th h b
the for mhygro(gfgfso‘ﬁ?[aﬁllf B ﬁwllfy[)ka%r%ﬁpil s efna %’%“rﬁasbgm ’
gi ven. / io(f\);tgflz?\ , l; * (19 2) (19-

1|118 IFIB
¥ —Ryg— S1—0 —Si—Ry» X
| |
5 Rio Ry 158-7)
. (15)
C
wherein the asterisk (*} indicates -NH and R, to Ry9 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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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 Rys, the Ryps may be either the same or

different, and s is an integer of 0 to 2.
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nNR-4.) - C4CF3(10( .9-86) 2/ 0-R4 () ):i)--: * [,

r-S .- --- \1l
('H, CH,
I |
o '(:'H2}3__.Slj — O — 81— ‘\(.HE].?- —
CH;  CH; (17-1)
i H_c 'H?
é ) ‘~.1 —O— ‘51—\ ) )_’

by g N
CH; (17-2)
C'H, "H3

R \

s i
LHE ('H3 (1 “?_8)

B N R
: C'H; «'H,
fn\ | l e\ .

H \ )}—‘3‘1—-()“‘\1 \(‘ '))_—(-)H

(]'H {LHg | .
(17—4)
(17)

wherein the asterisk (*) indicates -NH.

As shown by the formulas (13-2) and (14-2), 0 to 2 Rygs bond to X in the case of
the formula (13-2) and two R;;s bond to X in the case of the formula (14-2). 1In the
formulas (15) to (17), Ryo and Ry, are omitted.

Y in the formulas (13-3) and (14-3) is an organic group, and the same groups
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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) %e -0 \--...., t----1\ I CF3

individually or in combination of two or more as Y.

(Rg1) ¢ X X
% X

18-1) (18-2) (18-3)
R22
C—N N— (
@'n 1 <\__Q @ | ||
HO OH
(18-7)
(18)

wherein the asterisk (*) indicates -C=0, A indicates -CH,-, -C(CHj);-, -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, Rj; individually indicates a group selected
from the group consisting of a hydrogen atom, an alkyl group, an alkyl ester group, a

halogen atom, and t is an integer of O to 2.

'T'z? Tzv

*_R25"S|i 0—S§i—R 5
Rog R
(18—8)
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(.19-7) 0 (19-8) .4 -4) ) R9) /11-0 -R 24 0

wherein the asterisk (¥) indicates -C=0, and Rjs to R;g 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.
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, 7\ \

CI) ? * oH *
3
R2740 -C C-0 —R24 ? I (i)
R2—40 - C C C-O ‘R24
CH; (19-14)
(19-13)
0 0
| | *
i
CH; (19 15) (19-16)
Q
RzP-C C e
* (19-18
(18-17) )
9
C-0-Rpq
?
R2—40—C *
* (19~-19)
* — ¥
0 i Q
RsP- HO C-O-Rgq
(19 20)
2 ;
Ra@'c _ITT CF C-O-Rp4
H
* HO ;
(19 21)

wherein the asterisk (*) indicates -C=0, Ry; 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 Ry3s, the Ra3s may be either the

same or different, and R4 is a hydrogen atom or an organic group having 1 to 15 carbon
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Rn- 1)

N

10

(t \-CG-0 -R24 'CL-L1 (1 - 0) 0(19-9) (1( ) Il [ ", = \,--i

atoms, in which some R4 group may be substituted, and u is an integer of 0 to 2.

CHs CHs
* —(CHy)3—Si—0—"S5i—(CHy)3— x (19-22)
CHy CHs
o
X —Qsl——o—sl.i X (19-23)
CH; CH,
('BHa CHy
X ‘Q“(CH:): —Sl—o—fli—(CHz)z "O‘X (19-24)
L by
CHy b 4
HO Si:-—'-o-—sli oH (19-25)
CHy CHs
R;P-C Si|-—0——Si C-O-Rp, (19-~26)
CH; CHs
(19)

wherein the asterisk (*) indicates -C=0, Rj4 is a hydrogen atom or an organic group
having 1 to 15 carbon atoms, in which some Ry4 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
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.



“0-(/(/ "-)-- \ % ---,, \---.7) [ (-1-0-En4 (19-12) C13 (1 9 - 1 5) 0 (
-0 -R24 <0)- (1 9-17) 01 GO --R4 (19-16) 20 R-40 - CC-0 -R24

In the formula (13-3), 0 to 4 R;ysbond to Y.  In the formulas (18) and (19), Ry;
1s omitted.

In the formulas (13-2) and (14-2), b and d indicating the number of structural
units including X may be zero.

5 The amino groups in the terminal of the polyamide resin in which the structural

units shown by the formulas (13-1), (13-2), and (13-3) are randomly copolymerized and
the polyamide resin in which the structural units shown by the formulas (14-1), (14-2),
and (14-3) are randomly copolymerized are preferably capped by an amide 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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(19-18) In-< HO OXCFX3 OH* CF3(1 9 -
asterisk (%)
consi sting of an al kyl group, an al kyl ester
benzyl ether 5 group, and a hal ogen atom and
the R23s may be either the same or different,
an organic group having 1 to 15 carbon atons,
be substituted, and u is an integer of 0 to 2.
- x(1 9 - 22) CH3CH3

20) 0 HI

-NC-0-R24 HO wherein the

i ndi cates -C=0, R23 shows one group selected fromthe group
group,

an al kyl ether group, a
if there are two or nore R23s,
and R24 is a hydrogen atom or
in which some R24 group may
?H37H3 -(CH2)3 -1i-01-(CH2) 3

0
0
g -
Hﬁ/ H;C— H,C _ﬁ/
HC H,C—H,C —C
\ﬁ—OH ’ ? \Tf—OH
0 ﬁ o o
H P |
H,C—C =C- H,C _ﬁ H,C —C=C—H,c—C~ <~
H H 1
H,C—C =C- HC C H,C—~C=C—H,C ~C_
('?,"OH ﬁ_OH
i:, 0 O 0
HC—On I i
” ” H,C
HC~ VAN
HC—-0 ('3,—OH C—OH C — OH
o Il I
0 0
H H ﬁ
H,c—C= C-H,C—0— H,C —0 -
AR © ¢
H;C—C= C-H,C—0— H,C —O —~OH
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r r 043CH3 CH3CH3 (CH2)2 -61-0-11-(CHD2 L3 L3 113r3 CH3CH3 0 C-0 -R24 (1 9
- 26) 5 wherein the asterisk (*) indicates -C=0, R24 is a hydrogen atom or
an organic group having 1 to 15 carbon atons, in which some R24 group may be
substi t ut ed. As the structure derived fromtetracarboxylic acid in the
formula (19), although those in which both positions bonding to the C=0
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 include those in
whi ch one of the posit?ons is a neta-positid% and the other is a

pan- posi tion. ___é chkafgul a (13=-3)¢ Gudiifis bond to Y. In the
formulas (18) and (19), is omtted. the formulas (13-2) and
(14-2), b and d indigggtihg the nunber of structural units including X may be
zero. 5The am no groupsg n the termnal of the polyamde resin in which the

structural
o ? CH,
__("3 Coa(CH —C Cem(CH
CH,0 —C
0
I
C HO—¢
: c—-O
Q T
~Oe=Q  —G=-0
HO-C HO ——("3
S O
(21)

Among the groups shown by the formulas (20) and (21), the groups shown by
5  the formula (22) are particularly preferable. The storage stability may be further

improved by using these groups.

0
l': | o
/ - —
Hﬁ ¢ ComeCH
HC HO—-(—f
\ﬁ—OH ﬁ"OH b
0 0
(22)

10
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units shown by the formulas (13-1), (13-2), and (13-3) are randomy

copol yneri zed and the polyam de resin in which the structural units shown by
the forrmulas (14-1), (14-2), and (14-3) are randomy copol ynerized are
preferably capped by an am de group using an acid anhydride containing an

al i phatic group or a cyclic conpound group having at 10 | east one al kenyl
group or al kynyl group. The storage stability nay be inproved in this

manner . As exanpl es of the group derived fromsuch an _acid anhydride
whi ch i ncl udedVithout eeing limited & thihmethed.pocagp! geup atcthe termiradapégnd gr oup
having at | east one al kenyl group or al kynyl group after reacting with an
anmi no gr elyamideaesin odyhef thp praseHynarEon glay hgicappersisfap apmidauingin FRine21) can
be given. These groups may be used either individually or in conbination of
two or napwvative Fgmalﬂsxgan@ilpt;aqclg@lp or a cyghic copppund group which hgsat leasty 13c. =
C H2C -0 - H2C -0C - OH4 0 (20) Anong the groups shown by the

f or nul asopokensh grqupor allkyryl gedips shown by Sthe formula (22) are
particularly preferable, The storage stability may be further inproved by
usi ng® t hese™ greEpamPleseithephotosensitiveiiazrgpinonesangpqundiBruseddn théi s net hod, an
acid group .at the term nal of the polyamde resin, (A) of the present

i nvent i oRCTHRYE-TYRe PHYREASULY e F65im pRTRROSTHAN RS thePressnh VGRS, 5P @ont ai ni ng an
al i phatic group or a cyclic ¢ ound groyp which has at, | east one al kenyl
group or Plé‘%i?g‘ﬁﬁ?“‘@? indclagen “é‘%onﬁfz'éjlﬁ%‘\égﬁoﬁ BitACtd e di azoqui none

OO Db ot RS BT 353 S e S o7
1, 2- ht h [ - 2-di azi do- 5- f oni id .
L 2 e SRR B sSSP 5155 T e 11

Sxanpl es o SRTRALNTS 1eRAL el LR L, MR Lo B35 (2% 8 26) can be
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10 conpounds nmay be used either individually or in conbination of two or
nor e. CH3 CH3 Il @ N+ (CH2)-Si - 0 - Si -(CH2)3 - NH QIlI CH3 CH3
(23) 0 OQCH CH Q:t Q3 _ NCDT OQ

CH;,
|
QO—{: :>—C—<: :)—OQ
0Q ¢
0Q 0Q 0Q

0Q 0Q 0
CHj CH,
S COACAK LGSR O
Q0 Q CH, CH;
T
Q- NH- (CH2)3-—-S'i -0 -l Si —(CH,); - NH-Q
CH, CH,

(23)
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oQ OQ (24) In the formulas (23) to (26), Qis selected froma
hydr ogen atom the group 5 shown by the followng formula (27), and the
group shown by the following fornula (28). At |east one of the @ in these
conpounds shown by the forrmulas (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 ti ve di azoqui none conpound (B) to be added to the positive-type
phot osensitive resin conposition of the present invention is preferably |I to
50 parts by weight, anqagn ferably 10 to 40 parts by wei ght for 100
yam

parts by wei ght of t re5|n (A). If ththe
photosen5|t|ve}q| ]ﬁB) i's valent nDre t han, the
above low linit, s I|ty of
CR; | _H,C ~CH;
“CH,
0Q
CHy  CH3
Hﬁ‘@‘ OQ CH 0Q
CH,
-
0Q

H;  CHj
Q CH 0Q
5
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5exposed areas in an al kali ne aqueous solution increases, resulting in good
patterning, high resolution, and high sensitivity. On the other hand, if the
anount is equivalent to, or less than, the above upper limt, not only
production of scum but also a decrease in the transparency of the film due
to the presence of the photosensitizer can be appropriately suppressed,
giving rise to high resolution, and high sensitivity. %r 10Furthernore, the
positive-type photosensitive resin conposition of t he present invention may

contain a phenQl corrpmmd (deo enwe tl@th and excel | ent
patterning mntho ous r if98 exanpl es of
the structure of ﬁg;ﬁiﬁg; und (CD I utHa ot limted to,
the structures shown t he f ng fornu . 5 (29) HO

-KO --(0)-OH CH3 CH3CH)- O- 1QHg:H/ C3H \ CH3
Q

/@ o) @Cﬁf@
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(30) Pt2-13 CH-CH3CH j-5- CH3 CH HO OH HO -- CH CHF CH3 CH CHF CH3 CH3 HO
I 3

CcOOHCH3 OHOH | Y CH3 CH3CH3 CH |

(I:H3 CH, (I:H3 CH;
OO OO0
CH, CH,

® _om_ ° Qo cn, 0Q
QD ~ OO OO
c, Oy oy CH;

Q0 . 00 QQ QO ?H3 Q 0Q
| C
(|3H3 CH, CH, CH,
Q0 HPQ  cm, QO 0Q QO @ @ 0Q
¢ <BONTO- r
: | (O )X HOpoe
CH, l

CH, CH,

O OO
O O @l Qe
S CH,

(26)

In the formulas (23) to (26), Q 1s selected from a hydrogen atom, the group
5  shown by the following formula {(27), and the group shown by the following formula
- (28). At least one of the Qs in these compounds shown by the formulas (23) to (26) is

the group shown by the formula (27) or the group shown by the formula (28).

(28)
10

The amount of the photosensitive diazoquinone compound (B) to be added to
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P/ HOO -.cO 1 OHCH2 CH3 OH CH3 | CHCH 3 (Th yCH 3\r/ CH 3GH3  (31)
- CH

CH3 HOC 1 HO 0)

the positive-type photosensitive resin composition of the present invention is preferably
1 to 50 parts by weight, and more preferably 10 to 40 parts by weight for 100 parts by
weight of the polyamide resin (A). If the amount of the photosensitive diazoquinone
compound (B) is equivalent to, or more than, the above low limit, solubility of the

5  exposed areas in an alkaline aqueous solution increases, resulting in good patterning,
high resolution, and high sensitivity. On the other hand, if the amount is equivalent to,
or less than, the above upper limit, not only production of scum, but also a decrease in
the transparency of the film due to the presence of the photosensitizer can be

appropriately suppressed, giving rise to high resolution, and high sensitivity.

()

10 Furthermore, the positive-type photosensitive resin composition of the present
invention may contain 2 phenol compound (C) to ensure high sensitivity and excellent
patterning without producing a resinous residue (scum). Specific examples of the
structure of such a phenol compound (C} include, but are not limited to, the structures
shown by the following formulas (29) to {35).

15
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OH HO OH HO CH3

OH

(32)

11 (CH2 )6CH 12 CH3CH / \ CH3 CH3

U

(29)
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(0
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- . = C - -
HO-(3 .24 OH HO-(c)-- CH2 0 OH HHOH H (33) HO | | HOC U OH HO 4 CHz23
_?:, 7 HOO00 OHHO CH3 HOH HO-(0 CH2OH COc 914 H HO --(0 CH2--(0)--
/ OH
OH OH
HO
LOr@~O)-on
CH,
OH OH 5
HO c CH
CH, —
2 (lj}{2
CH
V4 ~
CH, CH, CH3 0}13
CH, CH,4 CH, CH, CH,
HO !
@mz OH HO C OH
: CH :
C 3 CH; CH; CH, CH,
CH
1o~{O)- <)o cry (T
/CH\ HO c OH
CGH; nCH, CH,
(tBu)v tBu)w CH, CH,
C':H’ HO CH OH
HO (_l'; OH 2
CH,
vw;l.2
0<O)-F(D)or r
' 1o~AO-¢XO)-om
L CH
- CH, CH, CH,

OH



(34) HOOH HO HOH HO (c)- CH2OH OHOH H HTT HSHgyH HO 0 CH2QOH HOCH20H HO
HgFl1 HOCH2- (0)--- OH (35) Anpbng the phenol conpounds shown by the fornul as
(29) to (35), the 5 conmpounds shown by the following fornula (36) are
preferable. These conpounds may be used either individually or in

conmbi nation of two or nore. HO OH :41} CH2 0 OH photosensitive resin
conposition 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 wei ght
of the polyanm de resin (ﬁ@. I f the anount of the phenol conpound (C) is

equi val ent t or, e ﬂh e above | owerCHjmt, produgtijjon of scum
during devellggme @ OH CH;rgH& %]H{iCH
((FH )s (|3H3 ’
CH, HO ¢ OH
CH,
CH, CH,
HO q OH
CH,
CH, Q ~CH, ,/\\ CH, Q ~CH,
CH-CH; CH, CH-CH;CH,
CH,
HO q: OH
CH,
CH,
[
GH CH; ¢ cH
CH, CH,
CH, CH, CH, CH,
- CH,
© C'HC o{O)-¢
HO C OH @
QHZ (CH
CH

3 3

(31)

56



5suppressed and di ssol ution of the exposed area is pronoted, resulting in
hi gh sensitivity. If the anmount is equivalent to, or |less than, the above
upper limt, lowering of the residual filmrate after devel opnent, decrease
in resolution, and deposition during frozen storage do not occur. The
positive-type photosensitive resin conposition of the present invention may
10further contain additives such a leveling agent, a silane coupling agent,
and the like, as required. The positive-type photosensitive resin
conposition of the resggq invention is dissolved in a solvent and used in

&

the formof a var . | es of the sol , N-net 2-pyrrolidone,
y- but yrol act } aygde, HO Ctp ' sd)Et hyl ene

gl ycol dinethyl e , diet ne glycol diet et her, \giréf hyl ene gl ycol

di butyl ether, propyle éjég X col nononet hyl et her, d?bhopylene gl ycol
nononet hyl et her, propygﬁif gl ycol nononet hyl ether etate, nmethyl |actate,
ethyl lactate, butyl met hyl -1, 3- butyl ene g,’hycol acetate,

1, 3- butyl ene gl ycol - 3- nnnonethyl et her, methyl p@HivaCg, ethyl pyruvate,

met hyl - 3- met hoxypr €dlon , and the li ke can be glfen 20 These sol vents may
be used either indijvidu in conmbination of two or nore. The met hod of
using the positi peCRhOf oy ®NSHi ve resin conpo hjon of the present
invention will bg ritbeq~el ow. The positi tyd; sensitive resin
conposi tion of thelpres€ht, Thvention di $RP-¥ ; igyarp! i ed to an
appropriate carrier such as a silicon wafer, ramc strate, and an

al um num substrate. ﬁmen 25 .Eﬂ|led to a senlconduﬁﬂﬂ ) enment, the

C osition is useé) t to make a filmwitl an ultimate thickness
&ffg.l to 30 gm af ter cquhg. If the thickness is I*¢Ss than the lower limt,
protection film

tp fully exhibit the function as a surface
not only is it di uIE}io Ghtain a fi
oA

Hhan the upper limt,

ut al so
processing wll take a resul As the
met hod of applicatiqp, /s |r|€ t|ng using a sp NqCH dy coating using a
spray coater, imrersign, roll coating, and e 5li ke can be given.
The coated filmis thén p ebaked at 60 to | 30C, dr(&@, and irradiated with
actinic rays to form@H, deqmged pattern. As the actinic rays, X rays,
el ectron beans, uItraV|oIet fadi ation, visible radiation, and the |ike
havi ng a mavelength of 200 to 500 nm may be preferably used. Next, exposed
area i s dissolved and renoved using a devel oper to obtain a relief 10
pattern. As exanpl @Bvel oper, an aquea@Hs sol uti qoyof al kal
conpounds such as ijnor ﬁhc : i conmpounds spch as sodi pm hydr oxi de,

pot assi um hyqrgxi te, sodiu |icate, sediumnetasilicate,
é ropyl ani ne;
e/ Jtertiary am nes

and ammoni a wat

secondary am nes et Ianine and di

such as triethyl amfne and nef hyl di et hyl am ne; Y5 alcohol “@m nes such as
‘dlnethylethanolanl d tritthanol am ne; qu rnary ammohi um salts such as
et ramet hyl anmoni u B OXi (ﬁH@ﬁﬁ t et raet ﬁﬁ‘lal@rtfﬁHl;mCH C-CH,

CH,CH, CH ,CH; CH, CH3
OH OH
@—cm—@
(CH,)s (CH3);
CH, CH,
(32)
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hydr oxi de; and an aqueous sol ution obtai ned by addi ng an appropri ate anount
of a water-soluble organic solvent such as an al cohol (such as nethanol and
et hanol) or a surfactant nay be given. As the devel opnent nethod, spraying,
paddl i ng, inmersion, 20 supersonic waves, and the |ike can be used. Next,
the relief pattern forned by devel opnent is rinsed. Distilled water is used
as a rinse. The resulting product is then treated with heat (cured) to form
a benzoxazole ring, an imde ring, or both the benzoxazole ring and the
imde ring, whereby an ultimte pattern having excellent heat resistance can
be obtained. 25Either heat treatnent at a high tenperature or a | ow
tenperature is possible. A hj erature treatnent is preferably carried
out at 280 to 380C, and nore ggfgbly at 290 to 350C. ow t enperature

treatnment is carrj out pref ly at 150-T\0 280C, # nore preferably at
180 to 260C. it #p@Hphot 6§ et CHe—rd
present invention useful n nly for sem/conducto

@Hposition of the
but al so as an

interlayer dielectric filmof a nmultilayered circuit, a 6over coat of a

f1 exi bl e copper-clad board, a solder resist film 5and a®Hnterl ayer

dielectric filmof the elenmegigp in a display device. CH, QgAs exanpl es of

the application t m conducyor, devices, aRassivati ayer obtai ned by
forming a film of iy i e ﬁgoto; \ r CO sition of the
present invention seni cond ' (3 ment a bufter t er obtai ned by
formng a film of e positivetype photosensitive re conposition on the
passivation filmwhich 10 i sQbrnmed on a sem conductor e nt, an

interlayer dielectric filma d by formng a filmof the positive-type

nacircuit which is nmed on a
sem conduct or el

, and t i ke can be giATEN\ xanmpl es of the
di spl ay devil£=f ‘m Chis; OH ay¢f Cd-i— + CHI, agFT el enment
pl anari zation | aye a col or ter planarizaton |ayer, rojection for
MVA 15l iquid crystal displays, and a cathode barrier rib/for organic EL
el ements can be given. The nethod of use of the conposiﬁ?%n for
sem conduct or devices applies to the nethod of use for the display el enents,
that is, a method of formng a fatterned | ayer of the pﬂﬁitive-type

phot osensitive resin conpositi@ghon a substrate on whic di spl ay el enent
or a color t}t: B¢ be used. Hi g anspare \S required 20
particul arl 0 I nstit2a (8l or HO ) OH di spl ay

el enents. A resin i ch excellent t spar ency\cah be obtai ned by

i ntroduci ng a post exposure process before curing the |ayer of the
positive-type photosensitivEHgIHn conposition. Introdu€

exposure process/is\nore pre ble in practisce EXANMPL}
OH Iﬂ}—{ii}—

HO CH,

58



The present invention will be described in detail below <Test nethods> 5
(1) Nucl ear magnetic resonance spectrum analysis (I HNWR, |3CNW): neasured
usi ng a JNM GSX400 manufactured by JECOL Ltd. 'H NVR was neasured at a
resonant frequency of 400 MHz, and 13C-NWVR was neasured at a resonant
frequency of 100 MHz. Deuterated dinethyl sulfoxide DMSO d6 was used as a
sol vent . (2) Infrared spectroscopic analysis (IR: neasured by the KBr
pel l et nethod using a 10 PARAGON 1000 manufactured by PERICIN ELMER  (3)
Mass spectronetry (MS): measureghlyy the field desgrptio FD) nmet hod using a
JM5 700 manufactuped by JEOL N

4,4 -nmet hyl e i i - 3 t hyl ph A 3 f our - necked
separabl e flgﬂi pe{& QI%D El(e G Ot erial inlet
port, and a nitroger gas fee pe was charg~ ith 224 of acetic

anhydride and 300.00 g (1.170 mgdpy of Bis 25X-F (manufactured by Honshu
Chem cal I ndustry Co. td.). In nitrogen atnosphere, 270.39 g (2.575 nol)
of a 60%nitric 20 ac agueous ution was sl dropwi se to the
separabl e flask ug funnel at O e hour while

stirring. AftHD iCH m Xt UHE) T ipC for a
further five hour 'he depos solid was ectg%t ction filtration
and dried under vacuumto obtain 5.72 g of a yell solid product. As a

result of analysis, the product confirmed to_be

254, 4' - et hyl enebi s(-itr&l‘k 6- di net hyl phenol ).

4, 4" - met hyl enebi s &M no- 3 |nethylphenol eggpl ant

f] ask equi ppE)-w s+ € Othar ggefHwh - o ( pgol ) of the
4. 4" - met hyl enebi s itro-3 |nethylphenol i e 200 m of

tetrahydrofuran, and 2.45 g (0 002 M) of 10% pal | &di unf acti vat ed carbon,
and the m xture was stirred in a hydrogen atnosphere for 12 hours. The

resulting solid was fygenmoysg by suction filtr bon and e solvent in the
reaction solution wag ewapoxdted under reduced é%sure(i fter drying under

vacuum 16. 54(9 whi d was obtain Thils prody is referred to
as (M1). pH Ccéh @n 2o group
'rﬁﬂ m' 1606 cni, 1576 cnm A14-1- NWR anal ysi s

absorptions at 3406
confirmed chem cal shlfts

H OH H, H OH
CH,
H H H  QH OH
_ HO@CH;@OH HO@CHZ on
H (?H
HO‘@§’CHQ

CH, CH,
H H
HO CH2@§— OH OH
OH
(34
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10at 1.87, 1.88, 1.93, 1.99, 2.03, 2.08, 2.19, 3.60, 4.27, 5.94, and 7.72
ppm "C NWMR anal ysis confirnmed chem cal shifts at 13.06, 16.68, 36.40,
118.10, 119.44, 120.97, 130.34, 135.34, and 139.69 ppm and nass
spectronmetry analysis confirmed the nol ecul ar weight to be 286.4. As a
result, the resulting product (M1) was identified as the bis(am nophenol)
derivative shown by the fornula (4-2). The yield of the 15 product (M1) was
26% <Exanple 2> <Synthesis of poLyam de resin> A four-necked separabl e
flask equipped with a therngpeter, a stirrer, Haw 20CHat@H al inlet port,
and a dry nit e was charge {th 40. 168 0. 090 nol) of

di car boxyl i c aci g&éwas[_l bt re 45 nmol of
i sophthalic aci i nyl , 4 acid, and
0. 180 nol of }ﬂﬁ oxy-1, 2, 3=benzotri azol e ive ester and 28.64 ¢
(0.100 nol) o |s(an1nophqDHI) derivative (MA) synthesizeQH n Exanpl e 1.
275 g of 25 N-nethyl -2-pyrrolidone was added to di ssolve the m xture. The
m xture was rea hour s usi g an oi | %va xt, 3.44 g

[ ssolved in g of

(0.020 noll of % '
N- net hyl - 2- pyrr , ded and the m ed for a further

oﬁé'&zx OHi|tered and
and nol . The

three hours HO

poured into a 3: )

resulting precipitate collected by filtratygp was sufficiently washed wth
wat er and dried under vacuumto obtain the target pol ybenzoxazol e precursor
resin (A-1) of tQ# fOHwl a F)K37) in which e=25, which consists of the
conmpounds shown iR abI e 1. sm ssion rate eval uation The

conposi tion preF 40 g of the pol ybenzoxazol e precursor
resin (A-1) in a\n d solve T 4. 0 g of N-nethyl-2-pyrolidone and 4.0 g
of y-butyrol actone was appliéd to a quartz board using a spin coater and
dried on a hot 10 plate at I¥IC for four mnutes to obtain a coated film
with a thickness of 10 um The transm ssion rate of this coated fil mwas
measured with an uItraV|oIetIV|S|ble(igglon spect rophot onet er (manufact ured
by Shi madzu Corp). The transmi ssion rate at a wavel ength of 365 nm was 65%

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
CH; Ho—@— CH; OH
HO HO
O—(O)-on
HO HO
(36)
10

The amount of the phenol compound (C) added to the positive-type
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Synt hesi s of napht hoqui none di azi do sul fonate conpound 15A four-necked
separabl e flask equipped with a thernoneter, a stirrer, a raw material inlet
port, and a dry nitrogen gas feed pi pe was charged with 14.01 g (0.033 nol)
of a phenol conpound shown by the following fornula (B-1) and 9.82 g (0.097
nol) of triethylamne. 137 g of acetone was added to dissolve the m xture.
After cooling the reaction mxture to 10C or less, 26.07 g (0.097 nol) of
201, 2- napht hoqui none- 2- di azi do- 4- sul fonyl chl ori de was sl owl y added dropw se
t oget her phwtosendifi®e gesof congmisvioa ofithd mresoat mventmimig praferablyniper3ftparte byt | ess
than 10C. After stirring for five mnutes at 10C or |ess, the reaction
m xt ur e wagghstand pedicakarly posfetablypletoddSupagts byrwdightdoh By partsédfyovaghtexf i nat i ng
the reaction. The reaction mxture was filtered and poured into a 3:1
(vol une thetpotyammidxtesingA)f UWaheamamu ofthdEheodl corimuad (Epulejinglepiteci pi t at e
collected by filtration was sufficiently washed with water and dried under
vacuum t or wbteathan, shanapive howeri linit erodustion of sainf duratgedayelopmendisshown by t he
following formula (Q1). Preparation of positive-type photosensitive resin
conpo$i t suppressed andkigolption of He apnsddesiazie grorodipd aosubtngiol higihseasiivEpr resi n
(A-1), and 20 g of the naphthoqui none diazido sul fonate conpound which has a
st ruct ur & th¢ amhentfipequivalent @, 0 lese thangthesbbveeppen limitlovedingoif thent of 100 g of
N- net hyl - 2-pyrrol i done and 100 g of 5 y-butyrolactone. The sol ution was
filteredresidualigim rateraftdr davelopryenst deceztse inadeotutidn, and depositwintduriagpor e si ze of
0.2 pmto obtain a positive-type photosensitive resin conposition.
Sensi t i vitogeresferiagade oot 0bOMhe positive-type photosensitive resin conposition
was applied to a silicon wafer using a spin coater and prebaked on a hot
plate at 120CThepositivetypaiphotoesnsitiye sesimeompositiont afdh¢ prepgnhinviention Mafkness of
about 7.0 pm The coated fil mwas exposed to radiation using an i-line
st epper furdesromginafditv ey weh gylevaliRomgads psilane keenlyig agentaand thalikess chart No.
1, with or without a pattern having a width of 0.88 to 50 pm 15
manuf act tRGHEedy Toppan Printing Co., Ltd.) while changing the exposure dose.
Then, the coated wafer was devel oped tw ce by a paddl e nethod using an
aqueous sol ut TBfPesitize-typephetopensitveyesimeoraprsitiansidhericsnt fnyentigoisseconds
each tinme to renove the exposed areas, and washed with purified water for 10
seconds. disgolyed i gofvenpand used it hefarm gha argishon s exmpigs of the salvents
irradiated at a dose_of 280 mJ/cnR (sensitivity was_ 20 280 mJ/cnR). The film
t hi cknes -methyl-2guielidonse buiigelagione, NyN-dimethylagstamids; dimethyl syioxecknesss.
Cycli zation ?val uat i on . . )

15 diethylene glycol dimethyl ether, diethylene glycol diethyl ether, diethylene glycol

dibutyl ether, propylene glycol monomethyl ether, dipropylene glycol monomethyl ether,
propylene glycol monomethyl ether acetate, methyl lactate, ethyl lactate, butyl lactate,
methyl-1,3-butylene glycol acetate, 1,3-butylene glycol-3-monomethyl ether, methyl
- pyruvate, ethyl pyruvate, methyl-3-methoxypropionate, and the like can be given.
20  These solvents may be used either individually or in combination of two or more.

The method of using the positive-type photosensitive resin composition of the
present invention will be described below. The positive-type photosensitive resin
composition of the present invention dissolved in a solvent is applied to an appropriate
carrier such as a silicon wafer, a ceramic substrate, and an aluminum substrate. When

25  applied to a semiconductor element, the composition is used in an amount to make a
film with an ultimate thickness of 0.1 to 30 pm 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

61



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 filns, each having a thickness of about 1
pm Next, one sheet of the silicon wafer with a coated filmthereon was
imersed in 2% hydrofluoric acid to obtain a prebaked film The fil mwas
anal yzed using a Fourier transforminfrared spectrophotoneter, PARAGON 1000
manuf actured by PERKIN ELMER, to calculate the ratio (A) of the peak of the
ani de gr sufpcaprotesiondiim af@ semecosduitontlempns. t & mpreghanthe upperiowip ot 1490 cnt
Next, the other silicon wafer with a coated filmwas 5 heated at 250C for 90
m nut es P@yabit difficalt touebsain pifingpreressieg paitesn,fbaih plep prochssing Will takea kgl yzed
using a Fourier transforminfrared spectrophotoneter to calculate the ratio
(B) of tH&aepealting inhlovwairaughpitoupsdhe medod oiapplicatipn spaedoating usieg & ot al
aromatic group at 1490 cn* The cyclization rate was cal cul ated by
nul ti pl yFMBRAGISPI RAYINGHYSING @ SPIFH S0 Gie IMmgrsiapn printing, roilieoatiagcmddbed was 91%
10 <Exanple 3> The reaction was carried out in the sane manner as in
t he pbdl gﬁkﬁ eal ey syimerveated fiip igthgpprebaked & ,00dpd 3¢ & dried.Agdt er epht hal i ¢
acid instead of the diphenyl ether 4,4'-dicarboxylic acid and changing the
amount ofradipted with aethue rays dxfoamadpsirpdpatorar ephiligfctinic saysg Xt18Ys espect i vel y
0. 081 nol, and 0.009 nol, to obtain a_pol g_be,nzoxazol e precursor resin (A-2)
shown byelestEonrbsams wtragiplet rashwcws@fez@, iafipm,and dhmldiecshayingra waeelengbounds
shown in Table 1. Except for, the above changes, the positive-type
phot osenef 4404e S0R svmay ke BEaferably uses prepared and eval uated in the sane
manner as in Exanple 2, 20 <Exanpl.e 4> Synthesis of X )
p=4' - et hyl i deNe¥s expesed wrep isgligsolcdapd jempdiedsing a developgrgo@dtain # slief necked
arable flask equipped wth a thernoneter, a stifrer, a raw material inlet
por t 10 anpatier; (Apgrampiesofitbedevsioper wh aqusens selutiop phalkalioompounds spch; j ¢ 25
anhydride and 300,00 g (1.110 npl) of , } X )
4,4 -et h§ ma@a%ia&l@%@nmo TipepAesriym hydroxide; potagsinm hydresidhetodiumse 40 g
(2.441 nol) of a (?0% A.tric acid aqueous s&l ution was slowy added dropw se
to the seeenats sodipmeilicats, sepramdpeipslicate, ppdh Agmoxia Fatey, p @S one hour
while stirring, After the addition, the m xture was stirred, at to 10C for
Bt ur t hetuchiss BiiISE and e POREUEP D FeLOIT YEEeE I o QTR on

[11Lratl gn S rted wder, Nacuu Lo O0L gl L3030 BualpS s Low Sol i ¢
4.4 iset thlc‘i)lgoGI\ rE]lIel‘ltI)IileSS 121(_:hnzixst ({ig{egiy?étgénﬁamﬁ gttl](F &%&Raholsamine; 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
*--v surfactant may be given. As the development method, spraying, paddling, immersion,
20  supersonic waves, and the like can be used.
Next, the relief pattern formed by development is rinsed.  Distilled water is
used as 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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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 enebis(2-nitro-3, 6-di nmethhyl phenol) obtained above, 200 m
of tetrahydrofuran, and 2.35 g (0.002 nol) of 10% pal | adi unf acti vat ed
carbon, and 10 the m xture was stirred in a hydrogen atnosphere for 12
hours. The resulting solid was renpved by suction filtration and the sol vent
in the reaction sol ution was evaporated under reduced pressure. After drying
under vaéde2891C gmddanese peetorablyeat 489 tad260aS- obt ai ned. This product is
referred to as (M2). IR analysis of the product (M2) confirmed am no group
absor ptions afhapgavesiyae photgsepsitivaTesin eamposaipg of thg present MVERIFPMNSal ysi s
confirmed chem cal shifts at 1.27, 1.29, 1.88, 2.02, 4.11, 4.12, 4.14, 4.19,
6.07, andsepulapt ppifor ssmisquduelaes, hafj alsocasianiinteelaye dislewsns fimpfes 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 PRtHaysH¢IryHet FQVerReatyd pdlexibig sapperclash Bogrg) aralderenEildm to be
300.4. As a result, the resulting product (M2) was identified to be a 20

bi s( ahi n¥phasieylayedicisetric Slm b e Pomeme i »displpy deyed) . The yiel d of the
product (M 2) was 3%% <Exampl e 5> The ;reaction was carrjed out in the sane
manner as in fAEXPBPIGHAS e aprRiatonto seureqndurtsr deviessapprsstvationlayent f or
changi ng t he nt .of the isophthalic acid and . the di phenyl,

ot her - 4, obtaied By Eermyng & filipiod thepos iy ve Rhofgpenstdvearesiy cogpasiyon 9bthipl | and
usi ng 300. 40 1.000 nol) of the bis(am ngpheno]) derivatijv M 2) instead
of the B‘ieéf("é%"%{}%‘ﬂb%ﬁma‘éff ugtor F\?@%&r g}’u&% @8t llég’?F Oi’t%‘i?‘{@éﬁ’i’g%z%l e
precurso

R TR AL A e et g
cval B o oo Sindonainior el SEylRe 3l S i S Bngl B ToeRe ¢ or
S RO e LA SR s B
of aceti @ 1obishRh et and Joy R (B bradvmoF) oy "o M oc T 2 T
170.50 (1. 633 HBMecH HEAO<ET e i GtpootieBuf RS THIER ) "acaed
nout wnt TE1 Sleent R etieh Rl & st dh oo RBAPT e Wbt bR 0'T0 260

for B f ufl&tﬂ& rcr)}cs{a\ll Sisgﬁ%,sahd-g%gthode 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
M 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.

63



15deposited solid was collected by suction filtration and dried under vacuum
to obtain 85.27 g of a yellow solid product. As a result of analysis, the
product was confirned to be
4, 4' - et hyl i denebi s(2-nitro-3-nethyl -6-cycl ohexyl phenol ). Synthesis of
4,4' - et hyl i denebi s(2-am no- 3- net hyl- 6-cycl ohexyl phenol) 20A 500 ml egg pl ant
flask equipped with a stirrer was charged with 20.00 g (0.040 nol) of the
4, 4" - eet hyl enebi s(2-nitro-3-nethyl-6-cycl ohexyl phenol) obtained above, 200
m of tetrahydrofuran, and 1.71 g (0.002 nol) of 10% pal | adi unf acti vat ed
carbon, and the m xture was stirred in a hydrogen atnosphere for 12 hours.
The resuEXAMPLBYi d was removed by suction filtration and the solvent in the
reaction solution 25 was evaporated under reduced pressure. After drying
under vacuum Thopresenginyentionaiilt ke desrribedinslewibelaved. This product is
referred to as (M3). IR analysis of the product (M3) confirmed am no group
absor pt i oFest @etheds8” cm 1, 3386 cm |, and 1614cnil, |1-1-NMR anal ysis
confirned chemical shifts at 1.12, 1.13, 1.14 1.15 1.18, 1.21, 1.24, 1.28,
1. 30,5 1. 31 Nugleapmagnetip respnguce spegpim anagsis @ HAYMR, "C-NMR): measured

using a INM-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 DMSQO-dgs 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 ml of acetic
anhydride and 300.00 g (1.170 mol) of Bis 25X-F (manufactured by Honshu Chemical

Soar 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 analysts, 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)



1.75, 1.92, 2.77, 2.80, 2.83, 4.17, 4.18, 4.20, 4.22, 6.28 and 7.49 ppm
13CG-NVMR analysis confirnmed chemcal 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 nmass spectronetry analysis confirmed the nol ecul ar

wei ght to be 436.7. As a result, the resulting product (M3) was identified
to be a bis(am nophenol) derivative shown by the forrrul a (9-11). The yield

of the product %M 3) was 32% 10 <Exanple 7> reaction was carried
out in the saf® rf'égpla@t ﬂ%kteﬁ@}"ﬂ%d ‘9’5 aé@ﬁﬁéyaﬁcwgﬂd%%h 30.99 2R QAP e 5,
except for_using 436 g (1,000 npol). of the bis(am nophengl) derivative
(M 3) i ngeB tg 4, ﬁn@egsywﬁw?owﬁeﬁ& ﬁmhx)abw& 1d %h?vs Bpémﬂ\ ofhe target

eo1d, Sl ko wEs il 2 95e (RE1 ohnblmase Loy R aabrabar sb kot or ¢ he
or epar o oY R £ et ew@»?n%%’%&?“gil‘oﬁ% E&%%Bfrséﬁéﬁ‘%"s%hé "G uctures of
B-1 asnd T n%ovgzl bgf rs],gctl%)ﬁ rLt?oSn ar;lidthér go !vgnt ]1'nt e react1on 80 utel|01’(1) V\Xfas evapora]t'ed

under reduced pressure. After drying under vacuum, 16.54 g of a white solid was

obtained. This product is referred to as (M-1).

IR analysis of the product (M-1) confirmed amino group absorptions at 3400

em™, 3335 cm™ 1606 cm™, and 1576 em™, "TH-NMR analysis confirmed chemical shifts
10 at1.87,1.88,1.93,1.99,2.03,2.08, 2.19, 3.60, 4.27, 5.94, and 7.72 ppm, *C-NMR

analysis confirmed chemical shifts at 13.06, 16.68, 36.40, 118.10, 119.44, 120.97,

130.34, 135.34, and 139.69 ppm, and mass spectrometry analysis confirmed the

molecular weight to be 286.4.  As a result, the resulting product (M-1) was identified

as the bis(aminophenol) derivative shown by the formula (4-2). The yield of the
15 product (M-1) was 26%.

<Example 2>
<Synthesis of polyamide resin>
- A four-necked separable flask equipped with a thermometer, a stirrer, a raw

20  material inlet port, and a dry nitrogen gas feed pipe was charged with 40.16 g (0.090
mol) of dicarboxylic acid derivative, which was obtained by reacting 0.045 mol of
isophthalic acid, 0.045 mol of diphenyl ether-4,4’-dicarboxylic acid, and 0.180 mo! 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

65



OH 0-13 \ HO-(01-C-(0)-y: CH3 CH3 OH OQ wherein Qis a hydrogen atom
or a group shown by the following formula, 93% of Q being the group shown by
the follow ng fornul a. Properties Cyclizat ion rate (DA) 16

stirred for a further three hours to complete the reaction. The reaction mixture was
filtered and poured into a 3:1 (volume ratio) mixture of water and methanol. The
resulting precipitate collected by filtration was sufficiently washed with water and dried
under vacuum to obtain the target polybenzoxazole precursor resin (A-1) of the formula
5 (37) in which e=25, which consists of the compounds shown in Table 1.
Transmission rate evaluation
The composition prepared by dissolving 4.0 g of the polybenzoxazole precursor
resin (A-1) in a mixed solvent of 4.0 g of N-methyl-2-pyrolidone and 4.0 g of
C y-butyrolactone was applied to a quartz board using a spin coater and dried on a hot
| 10 plate at 120°C for four minutes to obtain a coated film with a thickness of 10 um. The
transmission rate of this coated film was measured with an ultraviolet/visible region
spectrophotometer (manufactured by Shimadzu Corp). The transmission rate at a
wavelength of 365 nm was 65%.
Synthesis of naphthoquinone diazido sulfonate compound
15 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 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).
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Preparation of positive-type photosensitive resin composition
100 g of the synthesized polybenzoxazole precursor resin (A-1), and 20 g of the
naphthoquinone diazido sulfonate compound which has a structure of the formula (Q-1)
were dissolved in a mixed solvent of 100 g of N-methyl-2-pyrrolidone and 100 g of
5  y-butyrolactone. The solution was filtered through a Teflon (registered trademark)
filter with a pore size of 0.2 um to obtain a positive-type photosensitive resin

composition.

Sensitivity evaluation

'

10 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
obtain a coated film with a thickness of about 7.0 um. The coated film was exposed to
radiation using an i-line stepper (44251 manufactured by NIKON Corp.) through a mask
(a test chart No. 1, with or without a pattern having a width of 0.88 to 50 um,

15  manufactured by Toppan Printing Co., Ltd.) while changing the exposure dose. Then,
the coated wafer was developed twice by a paddle method using an aqueous solution of
2.38% tetramethylammonium hydroxide for 130 seconds each time to remove the
exposed areas, and washed with purified water for 10 seconds. As a result, pattern

- formation was confirmed at the areas irradiated at a dose of 280 mJ/cm? (sensitivity was

20 280 mJ/cm?). The film thickness after development was 6.5 pm, 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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Phot osensiti ye diazoqui non e conmpound (B) (g) o0z oz 1-6 on-0 on-0
Conmponent and anmount Pol yam de resin (A) (100 g) Acid (nolar ratio)
| sophthalic acid (0.45) r Diphenyl ether-4,4"'-dicarboxylic acid (0.45)
| sophthalic acid (0.81) Terephthalic acid (0.09) Isophthalic acid (0.34)

obtain a prebaked film. The film was analyzed using a Fourier transform infrared
spectrophotometer, PARAGON 1000 manufactured by PERKIN ELMER, to calculate
the ratio (A) of the peak of the amide group at 1650 cm™ to the peak of the total
aromatic group at 1490 cm™.  Next, the other silicon wafer with a coated film was

5  heated 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 total aromatic group
at 1490 cm™. The cyclization rate was calculated by multiplying (1-(B/A)) by 100,

The cyclization rate thus calculated was 91%.

a

10
<Example 3>
The reaction was carried out in the same manner as in the polyamide resin
synthesis of Example 2, except for using terephthalic acid instead of the dipheny! ether
4,4’-dicarboxylic acid and changing the amount of the isophthalic acid and the
15  terephthalic acid to respectively 0.081 mol and 0.009 mol to obtain a polybenzoxazole
precursor resin {A-2) shown by the formula (37) in which e=30, which consists of the
compounds shown in Table 1. Except for the above changes, the positive-type
photosensitive resin composition was prepared and evaluated in the same manner as in
s Example 2.
20
<Example 4>
Synthesis 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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D phenyl et her-4, 4" -di carboxylic acid (0.52) Isophthalic acid (0.34)

Di phenyl et her-4, 4" -di carboxylic acid (0.52) Am ne (nolar ratio)

4, 4" -met hyl enebi s(2-am no 3, 6-di et hyl phenol) (1.00)

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

4,4' -ethylidenebi s(2-am no 3, 6-di net hyl phenol) (1.00)

4,4" -ethylidenebis(2-arnino 3-nethyl -6-cycl ohexyl phe
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 131.39 g of a yellow solid product.  As a result of analysis, the

product was confirmed to be 4,4’-ethylidenebis(2-nitro-3,6-dimethylphenol).

Synthesis of 4,4’-ethylidenebis(2-amino-3,6-dimethylphenol)
A 500 ml egg plant flask equipped with a stirrer was charged with 20.00 g
(0.056 mol) of the 4,4’-eethylenebis(2-nitro-3,6-dimethylphenol) obtained above, 200
C ml of tetrahydrofuran, and 2.35 g (0.002 mol) of 10% palladium/activated carbon, and
10  the mixture was stirred in a hydrogen atmosphere for 12 hours. The resulting solid
was removed by suction filtration and the solvent in the reaction solution was
evaporated under reduced pressure. After drying under vacuum, 14.85 g of a white
solid was obtained. This product is referred to as (M-2).
IR analysis of the product (M-2) confirmed amino group absorptions at 3394
15 cm”, 3370 cm”, and 1614 cm™, "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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nol) (1.00 Exanple 2 Exanple 3 Exanple 5 Exanple 7 As shown in
Table |, the polyam de resins of Exanples 2, 3, 5, and? had hi gh
transparency and high sensitivity, and exhibited a high cyclization rate
when cured at a |low tenperature of 250C. 5 <Exanple 8> Synthesis of

pol yam de resin A four-necked separable flask equipped with a
thernoneter, a stirrer, a raw material inlet port, and a dry nitrogen gas
feed pipg was char with 409 94 0.900. nol ) of dicarboxyli cid

tor 1 vat | st aeentonoIf debiaiite (M HO il pab heHO by AR TG TEHD. (560 ol of

i sopht hal,i ¢ ciﬁ© 0. 540 | of. di phenyl. ether-4, 4 -dicarbaoxylic acid, and
15860 morthes . i G 6 i pish£E brdbieh Boreisinp I CmBUTCh YO0 ol ) of

4, 4' - met hyl.enebis( 2- am no- 3, 6-di met hyl phenol ) . 0 g .of .

N et hy 1 TRIEDY 7Rt A oy R bRy s BSiRGapn Botpsdofiee et i xture was
reacted at 75C for 12 houyrs uSi n gil bath. 15Next. 34.43 g (0.200 nol)
of - ot HORRAR e i fiererR misth o BRERRIGI T2 pyrrol | done
was qued and the m xture was stirred for a further 12 hours to conplete the
reaction. The reaction mxture was filtered and poured into a 3:1 (vol une

ratio) méﬁjt{ur egg wat er and nmethanol. The resulting precipitate collected by
filtratio ufficiently washed with water and dri ed under vacuumto

For mul asSgoigeets Y 45 Bt deRRSE 16y Ehsr s shlaliyWhehdl ner i 2ed at & ratio
The nunber avarog T Raerkre (RSBl esk Baiope Vi Adiermbied Ednh £ 12 Goo
;F‘d the LGShlefQletbEs, B oL fifo LA ROYAADIFN M cHaPo AP E2244 ml of acetic
~ 10 anhydride and 300.00 g (0.738 mol) of

4,4’-cthylidenebis(2-cyclohexyl-5-methylphenol). In a nitrogen atmosphere, 170.50 g

(1.623 mol) of a 60% nitric acid aqueous solution was slowly added dropwise to the

separable flask using a dropping funnel at 0 to 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

15 deposited solid was collected by suction filtration and dried under vacuum to obtain

85.27 g of a yellow solid product. As a result of analysis, the product was confirmed

to be 4,4’-ethylidenebis(2-nitro-3-methyl-6-cyclohexylphenol).

hats 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’-eethylenebis(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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25 Transm ssion rate evaluation A solution prepared by dissolving 4.0 g of
the polyamde resin (A-8) in 8.0 g of y-butyrolactone was applied to a
gquartz board using a spin coater and dried on a hot plate at 120C for four
m nutes to obtain a coated filmwith a thickness of 10 gm The transm ssion
rate of this coated filmwas neasured wth an ultraviolet/visible region
spect rophot onet er (nmanufactured by Shimadzu Corp). The transm ssion rate at

e e v E
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3:1 i i \ The.. i

gr ecgpf ¢ B EBe pRUPLATS) W Rt rEls R PSP gonaukE S it er and
[ [ h ' odi azid | f d

shoan by RSS! | B PR ARt MRt on of posi tive- type.

phot osensitive resin conposition 100 g of the synthesized pol yam de

E’;si n (A-8), 15 g of the naphthoqui none diazido sul fonate conpound, which

S St LHg gof the following formula (Q2), were 25 dissolved in 200 g
of I\I-?Urret h@‘f%@@g]rrm i done. The solution was filtered through a fluororesin

filter wth a?ﬂ@feﬁc&dﬁgs?{ﬁﬁlﬂ@ I Bhk Fhdhnr RIAR'ehd Ytydntiae rilpt OSensi tive

resin conposition. Ion
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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The positive-type photosensitive resin conposition was applied to a silicon
waf er using a spin coater and prebaked on a hot plate at 120C for three

m nutes to 5obtain a coated filmw th a thickness of about 8.1 MM The
coated fil mwas exposed to radiation using an i-line stepper (4425i

manuf actured by NI KON Corp.) through a mask (test chart No. 1, with or

w thout a pattern having a width of 0.88 to 50 Am nmanufactured by Toppan
Printing Co., Ltd.) while changing the exposure dose. Then, the coated wafer
was devel oped twi ce by a paddl e nmet hogrusi ng an 10 aqueous sol ution of 2.38%
t et ramet hyl anmoni um hydr oxi de for 150+iseconds each tine to renove the
exposed areas and washed with r|f| ater for 10 seconds. As a result,

pattern formati on was con areas irradi ated at a dose of 260
mPcr2 (sédsitivity magcﬂqéiip, Theyfil mthickness after devel opnent
was 8 0 Am which was a v Ipr h ckne%s 15 Cyclization rate eval uation
The positive-type photosensitiGid; re onposition was applied to two sheets
of silicon wafers using a spin coat d prebaked on a hot plate at 120C
for four mnutes to obtain coated fil each having a thickness of about 1

Am Next, one sheet of the 20 silicon fer wwth a coated filmthereon was
imersed in a 2% hydrofluoric acid to tain a prebaked film The filmwas
anal yzed using a Fourier transforminfifared spectrophotoneter, PARAGON 1000
(rmanuf actured by PERKLINELMER), to ca ate the ratio (A) of the peak of the
am de group at 1650 cm1 to th eak the total aromatic groups at 1490
cm 1. Next, the otherqs]qr@ coated filmwas 25 heated in an
oven at 280C! for 90 m 0 o ed filmin the same manner. The
il mwas anal yzed using a Four orn1|nfrared spect rophotoneter to
culate the ratio (B) of the p ak he am de group at 1650 cm1 to the
peak of the total aromatic groups at 71490 cm . The cyclization rate was

cal cul ated by nultiplying (1-(B/A)) b¥Y¥QO00. The cyclization rate thus
cal cul ated was 95% Eval uation of water absorption 5The positive-type

2"opi n conrel g SuBIRARIRAA o8, 5 BRI 87 hSRRoRTI RiuBla, e, S bt n
a coat edbgdr%mﬁg“g‘% &o SI g(alogjmgmgﬂalo um The silicon wafer with the

coated f n wa n oven at 250C for 90 m nutes. After
curing, the coated f|In1mas cut to preduce a 5 cmx 5 cm square, which was
imrersed in a 2% 10 hydrofluoric { ution. The water absorption of the
filmwas nmeasured according to Jl 9 and found to be 0.65%
02
5
-
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<Exanpl e 9> The reaction was carried out
15 changi ng t he anount of
ether-4,4' -di carboxylic acid respectively to 0.200 nol

except for

in the sane manner as in Exanple 8,
i sophthalic acid and di phenyl

and 0. 700 nol,

reduci ng the anount of 4,4'-nmethyl enebis (2-am no-3, 6-di et hyl phenol) to
214.78 g (0.750 nol) and using 70.08 g (0.250 nol) of
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<Exanpl e 12> The reaction was carried out in the sane manner as in Exanple
11, except for using 77.50 g (0.300 nol) of

2, 2- bi s(3-am no- 4- hydr oxyphenyl ) pr opane i nstead of

3, 3" -di am no-4, 4' - di hydr oxydi phenyl net hane to obtain a pol yanm de resin
(A-12) in which the units of the formulas (14-1), (14-2), and (14-3) are
randomy copolynerized at a ratio satisfying the equations {c/(c+d)} x 100 =
70 and {d/(c+g)} x 100 = 30.. The 5 nunbezﬁgyerage nol_ecul ar_. wei ght of the

pol yami de r esfn Showvn by TaplesT. dhepolysmidegesinsefi Exapmlesi L et 4 7thad Bghmpounds
shown in_Table 2. cept for.the above changes, .the positive-type
phot osenYfSPHENER} 1518 ?Fﬂﬁgﬁvﬂtﬁ”cﬁ’i‘d\ﬁégl\()ﬂ)@‘gBgligg’ocyﬁh@t’é\?éwﬁif@ﬂ prfdigha sane

manner i n_Exanpl e 10 <Exanpl e 13> The reaction was carried out in the
sane nanifef CEPY f%?égﬁ? -8, except for changing the anpunt of isophthalic
acid and di phenyl ether-4,4"'-dicarboxylic acid respectively to 0.344 nol and
0.516 nol, using 300.40 g (1.000 nol) of
4,4'-;thﬁéi%ﬁQeELS(Z-anino-3,6-dinethylphenol) i nstead of 15

4, 4' et AYFBNEBI°S( 2- ami no- 3, 6- di met hyl phenol ), and changi ng t he anount of

4- et hyny hal | nhydride to 48.20 g (0.280 nol) to obtain a pol yam de
resin (Aé}?’gg'esﬁd\ﬁﬁ%@ﬁ[}{&?@es%i ts of the formulas (14-1), (14-2), and (14-3)

a6 Landorty SORRIMIEK 4ol Bl oS Dbl P T oL (510,
compoundi B AR ROk oy W b P P S A MBI ER Vet ype
Gnner  adop ot BiGREIERTEERIARY QAN BRER AL S SSURUB Ihclly' 00 Tt he
aci ' AnarappRh o isBsRERlaer o SRR by A A R BB BRI e 425 ot ana
4 47 et ny PO ERY B DR AP N8 Aozl 0 28637 8 LN BIVS" 0 700 ol ane
e e i et e L LS
fhe uni 1 o RROFsrutrnashyRy) TR AR PRI RE Ry e
copol yrreglgiﬁéag,gﬁ panratio satisfying the equations {c/(c+d)} x 100 = 70 and

{d/(c+d)) x" 100 = 30. The nunber average nol ecul ar wei ght of the polyam de
resips (A-14) west, 9999 ﬁilo.do@ Hfowm-ahﬁgn@atﬁmm dhifedisHAURdso ghewn in

Tabl e 2. Except for tRAe above changes,” the positive-type photosénsitive

IE)?Si nl Colgﬁﬁ%ﬂ-%yﬁﬂﬁdd}fe%%ﬁﬂe@ﬁﬂl Y alikdtefad RirtddFoS AR BEurdSo | N
anpl e 8.

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
S filtration was sufficiently washed with water and dried under vacuum to obtain the

20  target polyamide resin (A-8) in which the units of the formulas (14-1), (14-2), and
{14-3) were randomly copolymerized at a ratio satisfying the equations {c¢/(c+d)} x 100
=100 and {d/{ct+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.

25
Transmission rate evaluation

A solution prepared by dissolving 4.0 g of the polyamide resin {A-8) in 8.0 g of
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10 <Exanpl e 15> The reaction was carried out in the same manner as in
Exanpl e 14, except for using 77.50 g (0.300 nol) of

2, 2- bi s(3-am no- 4- hydr oxyphenyl ) pr opane i nstead of

3, 3" -di am no-4, 4' - di hydr oxydi phenyl net hane to obtain a pol yanm de resin
(A-15) in 15which the units of the fornulas (14-1), (14-2), and (14-3) are
randomy copolynerized at a ratio satisfying the equations {c/(c+d)} x 100 =

70 and {d/(c+d)} x 100 = 30Q. The nuynber average nol ecul ar wei ght of the

pol yami d%‘bg‘%&ﬁgt?lﬁ- w83 aRHé@g %@G“%'F?;LWHLUS‘%%? PR Gﬂ%‘?"s%"@dja"@ﬁ ®onpounds
shown in Tabl ept for the above c es, the positjve-typ

phot osenglifs %}22&’&%?@&%&%@% foPbiag Cﬁﬁ@gzﬂ%&%a% Rl HI £ REC same 20
manner as in .Exanple 8 . <Exa e 16> The react.ion ! carried out in
e S ano ARSI TN of his SPA IS 8 fesaired hih s iG-Sy WHTle 80000 ol ) of
254, 4' - et hy] i denebi s(2-am.no- 3: yl - 6-cycl.oh | phenol.) instead of

2 e nyTetiRNR S Grmpagired BY S RbR ) THE UBbR RO an do r esin
(A-16) in ich t nits JLhe formulas (14-1), (14-2), and (14-3) are
randoiﬁ ywé%\%?)‘}g?ﬁ@gfﬁeﬂn“éﬁs%g/‘fat io satisfying the equations {c/(c+d)} x 100
= 100 and {d/(c+d)} x 100 --= 0. The nunber average nol ecul ar wei ght of the
pol yam de resin (A-16) was 9200 and the resin consisted of the conpounds

shown ingTapl e ept. for.the aheve changes, the positive-type
phot osenéﬂiﬁ?ﬁés ‘?Zfetﬁagﬁ&ﬁ%%%‘iql%ﬁoﬁgonﬁpecﬁ I g eval uated in the same 5
manner as in PRl ks sepa iR AL SphafTRh § termotttdeS kel AR/ YaM de resin

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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A four-necked separable flask equipped with a thernoneter, a stirrer, a raw
10 material inlet port, and a dry nitrogen gas feed pipe was charged with
443.21 g (0.900 nol) of a dicarboxylic acid derivative (active ester), which
was obt ai ned by reacting 0.900 nol of diphenyl ether 4,4'-dicarboxylic acid
and 1.800 nol of 1-hydroxy-1, 2, 3-benzotriazole, and 366.26 g (1.000 nol) of
hexaf | uor o- 2, 2- bi s( 3- am no- 4- hydr oxyphenyl ) propane. 3200 g of 15

N- net hyl - 2- pyrrol i done was added to dissolve the m xture. The m xture was
reacted at 75C for 12 hours using an oil bath. Next, 34.43 g (0.200
nol ) of 4-ethynyl phthalic anhydride dissolved in 100 g of
N-nethylS?$BVFWSVﬁH@H§1mas added and the mixture was stirred for a further
12 hours to c?gylete the reaction. The reactjon m xture was filtered and

poured into al% ROSHEYC(lYBY DRRIOTERPIIIYG repnGOmROsEon s apPiTHioAtlicdiol . The
I ti i pitat || ected by filt [ fficientl hed with

et Nl e R I R o b
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258. g (1.000 moll of 2,2-bis(3-am no-4-hydroxyphenyl)propane instead of
hexat | uor o- 2, 2- bi s(3- ani no- 4- hydr oxyphenyl ) propane to obtain a pol yam de
resin (Aciizalith W Shanddigpuni ts of the formulas (14-1), (14-2), and (14-3)
are randomy 20copol ynerized at a ratio satisfying the equations {c/(c+d)} x

100 = 0 and {ghd posthive-t¥pe photosensitive resin composition was applied to two sheets of

1€

silicon wafers using a spin coater and prebaked on a hot piate at 120°C for four minutes
‘w 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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100 = 100. The nunber average nol ecul ar wei ght of the polyam de resin (A-19)
was 10,000 and the resin consisted of the conpounds shown in Table 2. Except
for the above changes, the positive-type photosensitive resin conposition
was prepared and evaluated in the sanme nmanner as in Exanple 8. 25The
structures of B-2 and Q2 of the Exanples and Conparative Exanpl es and Tabl e
2 are shown below, wherein Qis a hydrogen atom or a group shown by the
followi ng formula, 85% of bejng the group shown by the follow ng formnula.
sanodoi doiahRrematip geyups pbl490ca e (e osvgzahowtwaé cpleulgted bygmgltiplying) 790

(1-(B/A)) by 100. The cyclization 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 5 cm x 5 cm square, which was immersed in a 2%
10 hydrofluoric acid solution. The water absorption of the film was measured according

to 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/(c+d)} x 100 =75 and
{d/(ct+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

5  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/(c+d)} x 100 =60. The number average molecular weight of the polyamide
resin (A-10) was 13,000 and the resin consisted of the compounds shown in Table 2.
Except for the above changes, the positive-type photosensitive resin composition was

10 prepared and evaluated in the same manner as in Example 8.

<Example 11>
The reaction was carried out in the same manner as in Example 8, except for
changing the amount of isophthalic acid and diphenyl ether-4,4’-dicarboxylic acid
15  respectively to 0.340 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
20 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.
25
<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’-diamino-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/(ct+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 §, 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/(ct+d)} x
100=0. 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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z-Oci z-0O st z-0O Conmponent and amount Polyam de resin (A) (100 g) Acid
(nol ar ratio) | sophthalic acid (0.36) 1 D phenylether-4,4 "' -dicarboxyl
ic acid (0.54) Isophthalic acid (0.20) Diphenylether-4,4" -dicarboxyl ic
acid (0.70) D phenylether-4,4"-dicarboxyl ic acid (0.90) Isophthalic acid
(0.34) D phenylether-4,4 "' -dicarboxyl ic acid (0.51) Isophthalic acid
(0.34) diphenylether-4,4 "' -dicarboxyli ¢ acid (0.51)

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¢/(c+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 untts 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-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-methyi-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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| sophthalic acid (0.34) D phenylether-4,4 "' -dicarboxyl ic acid (0,52)

| sophthalic acid (0.25) Diphenylether-4,4'-dicarboxyl ic acid (0.59) Am ne
(rmol ar ratio) 4,4'-nmethyl enebi s(2-am no- 3, 6-di net hyl phenol) (1.00)

4, 4' - met hyl enebi s(2-am no- 3, 6-di et hyl phenol) (0. 75)

3,3 -di am no-4, 4' -di hydroxy- . diphenyl sul fone (0.25) ,

4, 4" -met hyl i denebi s(2-am no- 3, 6-di net hyl phenol ) (0. 40)

hexaf | uora? a %dtl%-ste)léissfgn%_gatﬁg Qq%-aﬁ(_)nsh%/cq(rcgé% pxh ?&?}/ |=)186 ohF ?c?/(c(l-%)}GQ)l 00=0. The
number average molecular weight of the polyamide resin (A-16) was 9200 and the resin
consisted of the compounds shown in Table 2.  Except for the above changes, the
positive-type photosensitive resin composition was prepared and evaluated in the same

5  manner as in Example 8.

<Comparative Example 1>
Synthesis of polyamide resin
A four-necked separable flask equipped with a thermometer, a stirrer, a raw
10  material inlet port, and a dry nitrogen gas feed pipe was charged with 443.21 g (0.900
mol) of a dicarboxylic acid derivative (active ester), which was obtained by reacting
0.900 mol of diphenyl ether 4,4’-dicarboxylic acid and 1.800 mol of
1-hydroxy-1,2,3-benzotriazole, and 366.26 g (1.000 mol) of
hexafluoro-2,2-bis(3-amino-4-hydroxyphenyl)propane. 3200 g of
15 N-methyl-2-pyrrolidone was added to dissolve the mixture. The mixture was reacted
at 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 ftltered 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/(ctd)} 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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4, 4" - met hyl enebi s(2-am no- 3, 6-di net hyl phenol) (0.70) 3,3

' -di am no-4, 4' -di hydroxy- di phenyl net hane (0.30) 4, 4'-nethyl enebi s(2-am no-
3, 6-di et hyl phenol ) (0.70) 2,2-bis(3-am no-4-hydroxyphenyl) propane (0.30)
4, 4" -ethylidenebi s(2-am no- 3, 6-di met hyl phenol) (1.00) 4,4
'-ethylidenebi s(2-am no- 3, 6-dinethyl phenol) (0.70) 3,3

-di am no- 4, 4' -di hydr oxy- di phenyl net hane (0. 30) Exanpl e 8 Exanple 9 |
Exanpl e 10 Exanple 11

5
-
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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/(c+d)} x 100 =0 and {d/(c+d)} x 100=100. The
number average molecular weight of the polyamide resin (A-18) was 11,000 and the
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
hexafluoroe-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,

82



Exanpl e 12 Exanple 13 Exanple 14 EEO 690 te0 980 Z60 in ON O rr:

88 Z6 88

CHs CHjz

w0 {ON Ty (D
OO
ol T Qe
ch; CH;

CHj

CH3
O\ FADe
939
A OY N by NOpoe
CH; CHs

wherein Q is a hydrogen atom or a group shown by the following formula, 85% of Q

being the group shown by the following formula.
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D phenyl et her-4, 4" -di carboxyl ic acid (0.52) D phenylether-4,4" -dicarboxyl
ic acid (0.69) 4,4'-oxydi phathalic anhydride (0.17)

Di phenyl et her-4, 4" -di carboxyl ic acid (0.45) 4,4'-oxydi phathalic anhydride
(0.45) Diphenylether-4,4"-dicarboxyl ic acid (0.90) Isophthalic acid (0.20)
D phenyl ether-4,4" -dicarboxyl ic acid (0.70) D phenylether-4,4"-dicarboxyl
ic acid (0.88) D phenylether-4,4"-dicarboxyl ic acid (0.72)

4, 4' - oxydi phat ha) i c rjde i : .
yarp As shown &npa% e i, the photosensitive resin compositions of Examples 8 to 16

have high transparency and high sensitivity, and exhibit a high cyclization rate even
when cured at a low temperature of 250°C.
Semiconductor devices can be produced by applying the positive-type
5  photosensitive resin compositions obtained in the above Examples and Comparative
Examples to semiconductor elements to form a pattern and forming protective films by
curing the coatings in an oven in the same manner as in Example 8.
The semiconductor devices obtained in this manner are expected to operate

normally. The semiconductor devices produced by using the positive-type

a

10 photosensitive resin compositions of Examples 8 to 16 are expected to operate with
higher reliability than those produced by using the positive-type photosensitive resin

compositions of the Comparative Examples because of their lower water absorption.

<Example 17>

15  Synthesis of polyamide resin

A four-necked separable flask equipped with a thermometer, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged with 286.37 g (1.000
mol) of 4,4’-methylenebis(2-amino-3,6-dimethylphenol) and 2790 g of
o N-methyl-2-pyrrolidone to obtain a solution. 53.36 g (0.172 mol) of

20 4,4’-oxydiphthalic anhydride was slowly added while cooling the flask with water.
After reacting for two hours at 60°C on an oil bath, 338.81 g (0.688 mol) of a
dicarboxylic acid derivative (active ester) obtained by reacting 0.688 mol of diphenyl
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

86



(
3
4
4
4
4,
h
(

0. 18)

y
1.

6
4
4
4
4
d

4, 4' - oxydi phat hal i ¢ anhydride (0.94) 4,4'-ethylidenebis(2-am no-
- di net hyl phenol ) (0.70) 2, 2-bis(3-am no-4-hydroxyphenyl) propane (0.30)

-et hyl i denebi s(2-am no- 3-net hyl-6-cycl ohexyl phenol) (1.00)

' -met hyl enebi s(2-am no- 3, 6-di et hyl phenol) (1.00)
' -met hyl enebi s(2-am no- 3, 6-di met hyl phenol) (0. 80)

- di am nodi phenyl net hane (0.20) hexafl uoro- 2 2- bi s(3-am no- 4-

roxyphenyl) propane (1.00) 3,3 -diamno-4,4' -dihydroxydipheny 1-
00) 2(‘?11511%{@95%1);{3[641@%@@@9&@@10}. The resultmg precipitate collected by

10

15

20

25

filtration was sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-20) in which the units of the formulas (13-1), (13-2), and
(13-3) are randomly copolymerized at a ratio satisfying the equations {a/(a+b)} x 100 =
100 and {b/(atb)} x 100=0. The carboxylic acid component of the polyamide resin
(A-20) was a combination of 80 mol% of dicarboxylic acid and 20 mol% of
tetracarboxylic acid. The resin had a number average molecular weight of 10,800 and
consisted of the compounds shown in Table 2.

Except for the above, the positive-type photosensitive resin composition was

prepared and evaluated in the same manner as in Example 8.

<Example 18>
Synthesis of polyamide resin

A four-necked separable flask equipped with a thermometer, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged with 39.65 g (0.200
mol) of 4,4’-diaminodiphenylmethane and 2320 g of N-methyl-2-pyrrolidone to obtain
a solution. 139.59 g (0.450 mol) of 4,4’-oxydiphthalic anhydride was slowly added
while cooling the flask with water.  After reacting for two hours at 60°C on an oil bath,
229.10 g (0.800 mol) of 4,4’-methylenebis(2-amino-3,6-dimethylphenol) was added
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
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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propane (1.00) 2,2-bis(3-am no-4-hydroxyphenyl) propane (1.00)

4, 4" -di am nodi phenyl netharte (1.00) Exanple 15 Exanple 16 Exanple 17 Exanpl e
18 Conpa ativ e Exanple 1 Conparativ e Exanple 2 1 Conpa ativ e Exanple 3
Conparativ Exanple 4

to complete the reaction. The reaction mixture was filtered and poured into a 3:1
(volume ratio) mixture of water and methanol. The resulting precipitate collected by
filtration was sufficiently washed with water and dried under vacuum to obtain the
target polyamide resin (A-21) in which the units of the formulas (13-1), (13-2), and

5 (13-3) are randomly copolymerized at a ratio satisfying the equations {a/(a+b)} x 100 =
80 and {b/(atb)} x 100 =20. The carboxylic acid component of the polyamide resin
(A-21) was a combination of 50 mol% of dicarboxylic acid and 50 mol% of
tetracarboxylic acid. The resin had a number average molecular weight of 11,800 and

consisted of the compounds shown in Table 2.

('"\

10 A positive-type photosensitive resin composition was prepared in the same
manner as in Example 8, except for changing the amount of the naphthoquinone diazido
sulfonate compound of the formula (Q-1) to 25 g.

The resulting positive-type photosensitive resin composition was evaluated in
the same manner as in Example 8, except that in the sensitivity evaluation the

15 developing time was adjusted so that the film thickness difference before and after

development was 1 pm.

<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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Conparativ e Exanple 5 As shown in Table 2, the photosensitive resin
conpositions of Exanples 8 to 16 have hi gh transparency and hi gh
sensitivity, and exhibit a high cyclization rate even when cured at a tow
tenperature of 250C. Sem conductor devices can be produced by applying the
positive-type 5 photosensitive resin conpositions obtained in the above
Exanpl es and Conparative Exanples to sem conductor elenents to forma

pattern and form ng protective filns by curin%ghe coatings in an oven in
the sane2ifhifgasacten vas pantinyed feg a further Thpursati0chonduct or devi ces obtained in

this manner are expected_to operate. nor | y. The .sem cqnductor devices
prloduced by u eﬁ‘gégﬁg gﬂgsziogi"%fgl?6{?@*‘1@%&&‘%‘3@%&959&5? ‘é‘?dﬁmééﬁﬁ&f;’!{i ons of
Exanpl esN8 t qu are.gx ect_ea:‘j,_i to o %rat.e Wit h hi efr rel i,ability than those
" oducedNsPetiyl-Ap TRLOSEYES 29dCq gETERRIKEb Has itk 1068 e HBBRAQYBns of t he
gorrp;rative E>ia é)I es bec:tu of g?girﬁ. | ower te acgsor (gj nFHS _<Exarrp|se 17>
15Synt he¥d €% engli‘%ﬁ‘ftﬁ)é" rjglFﬁeaC 10n ml’ﬂ“?%‘ﬁ?s-m%ﬁ%i‘f‘ %%‘é$ ‘Hf‘ba filask equi pped
ith th t . ti , terjal inlet L, d it
gas. 1 bed (BIEe o) ifebuel Viteiendaiiancy ( Thoiseifipf prejpitate Bllecda by M 11 09e
4, 4" - et hyl enebi s( 2z.am no- 3, 6-di net hyl phenol) and 2790 f .
N et hy 1 EBHEOR D GRS hshed WG Bl BoT Bed wdRSuR it B Biningty of 20
4, 4' - oxydi pht hal i ¢, anhydr,i was. sl.ow v.. added . whi | e [ he.flask with
water B PP REOR A L AR G R R B 28841 5% (06
nmol ) of pcarboxyl hc ackd derivative i est er.) optai reactin
0. st ol 51 BF ERENPH sl 4 Pl ERh Bl AR P oot
%fm?ﬁ?[ ey o4 R BEiHE 2 o 5t o U RatR A e fF St Rt BPOARRIHIDI Pt ha £ c
a i de, G i - 2- rolj added and the
m x%/g(?; ﬁ%?zﬁ’ ?"%’ %{ggm*’@ra‘ &g@?%fﬁgiﬁﬁ?gé}bﬁgﬂlﬁ)%&%@Efé%gné};ﬁé)%%tf he reaction. The
(i . fi . _ . et

R oo SR S R AL LBl T 500 ) e

consisted of the compounds shown in Table 2.

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. After slowly adding 291,60 g (0.940 mol) of 4,4’ -oxydiphthalic anhydride
while cooling the flask with water, the mixture was reacted for 14 hours at 40°C using

an oil bath.
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filtration was sufficiently washed with water and dried under vacuumto
obtain the target polyam de resin (A-20) in which the units of the fornul as
(13-1), (13-2), and (13-3) are randomy copolynerized at a ratio satisfying
the equations {a/(atb)} x 100 = 5100 and {b/(a+b)} x 100 = 0. The carboxylic
acid conmponent of the polyam de resin (A-20) was a conbi nation of 80 nol % of
di carboxylic acid and 20 nol % of tetracarboxyli c acid. The resin had a

e PR 5 oo RS »zéqII@w:““ds
oI D L LB R A Y™

oy Mo e Qtsé‘?bf'e%{?hazkf&? HRBS S Hb’é tg‘g% AR aregrvm PR
0. 200 2320.

R ot (‘%?h 7; rj(sw?a%tﬁfﬁ %’%ﬁﬁ SR M ?ﬁ‘hzeereaﬂgn%afealr’?fe%%}e%fi‘ por

4 4 i

wat or &L BN s S TR AR AR o WA b B G ‘f“%ﬂ%‘%ﬁ R0 g (0 800

o) O R SRS 1A BT SN Y93 A9 20" oget e

with 100 one e reac |on I nued for a

further pneshouc.at S0, %er}zemfgm%gﬁb&}mg A0edRRaRlAky R, fogar boy! e

acid derlva 1ve al ne di phenyl

ther-4 I t I
il PRI R S0 0 R R gl ot azol
t 0 0 I f
I@iﬁswﬁﬁﬂ S 151 05 PO PSSt foygoO mol) of
d lete th
Feact] on e SWI%E%?PQ# e BRLETR: fefh (A DAl B B8 ORI o Voo
rati o) mxfpyierof water and nethanol. The resulting precipitate collected by
filtration was suffi CI ently washed with water and dried under vacuumto

obtai n the tanggkiiRe %‘ﬁég&tﬂﬁos%ﬁssih'?efe@ln%)np'oﬁh\ﬁﬂ'w%@p?éﬁﬁrédrihtﬁﬁe Qfnet he formul as

(13-1), (13-2), and 5 3) are randonly copolynerized at a ratio satisfying

the equahj.Ang &3 ERamplk 8Xe§&9t for SRarittl the At Jf the Adfittogéfhond BRazfaRr POXyl i ¢

acid conponent of the polyanm de resin (A-21) was a conbi natl on of 50 nol % of

di car box yhksnatCdompdifd 8PtheTbianh (?ﬂ?&@gﬁgboxyl ic acid. The resin had a
nunber average nolecul ar weight o 1,800 and consisted of the conpounds

showns i n Tabl ghe reshRifigPoSitive-Yie! phB s RSO41A cbinpBsitieis wls 6RHMRHE] il ON was
prepared in the sane manner as in Exanple 8, except for changing the anount

of the napheahinhens idiExainde & extahdiae icheRensite,igfevhliatidwibeul a (Q 1) to 25

The resulting positive-type photosensitive resin conposition was

g.
eva: uat edevdn%mﬂgmmams rdjusred sashdt theaibicknSss differende Befi@t ahdafitie sensitivity
eval uati on the

development was 1 um. It was found that unexposed areas immediately dissolved,

Rt 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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15 developing tine was adjusted so that the filmthickness difference before
and after devel opnent was 1 pm <Conparative Exanple 4> Synt hesis of

pol yam de resin 20A four-necked separable flask equi pped with a thernoneter,
a stirrer, araw material inlet port, and a dry nitrogen gas feed pi pe was
charged with 258.32 g (1.000 nmol) of 2,2-bis(3-am no-4-hydroxyphenyl) propane
and 2680 g of N-nethyl-2-pyrrolidone to obtain a solution. 55.84 g (0.180
nol ) of 4,4' -oxydiphthalic nhydrl de, was . s] owl y added Whl | e cooling the

fl ask vv| f H“b\%f”@?e aggw,gpqt@',la? k¢ Wﬁmﬁﬁﬂ"est‘ iR Bengoxeote YRICC.0i | bat h,

354. 57 g/of a dicarbo }>1<yl ic acid deiﬁvatl ve (active ester)

obt ai nedp ‘C\" ¥ fiPRlybenzexgzalp Fesyy haying bgnzoxazy Stﬂ’cﬂ‘reﬁﬁ%%al%xyl ic acid and
1.440 ol of 1- h I OX glhlz 3- benzotr| ol e was added, t he reacti on was
cont i nue8OPBPERL Y‘ﬂ’ﬁé‘r‘ URANSBRIFACYAnd ygh sensitivity Ry ‘E“fe@ﬁ“h “@ (0.200 nol | of
4- et hynyl pht haI ic a dr| e di,ssol ve 140 of N- et rrol i done was
Rdeq” At R HE R0 PE PRI | LGN o BERBINERGE SN PR EER B Rl et 6t he
reactjon. The.reaction mxtur s filter d and poure |nto a 3 1 5(vol ume
ot of CPebaRide GRS AR ERE a B TS, o R oRurR AWl | ect ed by

obt ai p 1 ﬁé‘ld“e"s‘tpgét{vf bﬁ?%%%ﬂ&“@&?ﬁ%@%%ﬁ%ﬁ%%ﬂﬁ éfr‘éﬂé’%‘%? W8 e For mul as
- R SR T 5 BT
ﬁLngle(r:a;boxyll 387‘@ ﬁ@%’g% wtgfr?sé?géég?%b%{'? ﬁegr S nlvﬁgl?ng? nonﬁgsa
show A fpgRas S gl By ot v Shi BR v RRYS %a?ev%v%fe SR BRI 0S T on
boi TSRy AkRaBaTeD 9%20”@&‘“-?%3%%&%‘5%’ kh%rp%mm% R e came
SZ‘CQFLp?ﬁg"Pw%%% S bEROERL b a?ﬁ*fg‘% @Sﬁ?ﬁaﬁéﬁfﬁﬁeé@%ﬁﬁiﬁeﬁé‘et pet or e

and af t efy; gleyel ﬁ%ﬁmﬁ%d&cﬁ%}e&%@@ﬁ%&b%‘eY&néfféWPhFe pARito¥est s of

pol yam de resin
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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A four-necked separable flask equipped with a thernoneter, a stirrer, a raw
material inlet port, and a dry nitrogen gas feed pipe was charged with
198.26 g (1.000 nol) of 4,4'-diam nodi phenyl net hane and 1960 g of

N-net hyl - 2-pyrrolidone to obtain 25 a solution. After slowy adding 291. 60
g (0.940 nol) of 4,4'-oxydiphthalic anhydride while cooling the flask with
wat er, the m xture was reacted for 14 hours at 40C using an oil bath.

Next, 20.66 g (0.120 nol) of 4-ethyﬂy!ﬁﬂéhalic anhydri de dissolved in 80 g
of N-nethyl-2-pyrrolidone was adde he 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 (volune ratio) nixture of water and net hanol .

Th t ] ect d 5 filtrat f.fi tl hed
W vardr andisGgoRREEY i v cy%ﬁa%‘%ma%%w#i SRS Bl
A-23 Whi f the f d (13-3

Fandon y P VRE PRI EivE el FnEkstitey et FUoBbRl sr R RS | X 200 -
0 d_{b/ % f th b | d t of

he pol y SR HBebis 3 Ao 3aGet o YT SRR ¢ aci o The number Bver age

nDIecuIar 10 wei ght was 12,200 and the pol yam de resin (A-23) consisted of
t he conmpounds shown in Tabl e 2. A positive-type phot osensitive resin

conpositio are t.he same manne xcept for
changt g2 ne. A RsCRRRGhebon Y ART GeEREE s Birhd. RFFEREPEBREBRNG of « e
formul a EE%F&H@? 25 g. 15The resulting positive-type photosen5|t|ve resin
conposi t ’eval uated in the sanme manner as in Exanple 8, except that in
the sensitivity evaluation the developing tinme was adjusted so that the film
(njckness di fference before and after devel opnent was 1 gm It was found
tTat unexposed areas inmedi ately dissolved, failing to forma pattern.

20t herwi se, the positive-typ&N phoRpsensRil veNlesi n conmposi tion was

eval uated in the sane manner Exanpl 8¢ | NDUSTRI AL APPLI CABI LI TY
According to the present gy . an I3 @- il for a polyam de resin
havi ng 25a benzoxazol e precurs t ruct ur particul arly a pol ybenzoxazol e

precursor resin having a benzgXazol e precurso

structure as a maj or
conpggent , havi ng hi gh R, Ry

M

wherein R; 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
15 individually represents an alkyl group, an alkoxy group, an acyloxy group, or a
\v cycloalkyl group, and R; individually represents a hydrogen atom, an alkyl group, an
alkoxy group, an acyloxy group, or a cycloalky! group.

3. The bis(aminophenol) derivative according to claim 2, wherein R; in the

20 formula (1) is an alkyl group and R; in the formula (1) is an alkyl group.

4, The bis(aminophenol) derivative according to claim 2 or 3, wherein R, in the

formula (1) is an alkylene group or a substituted alkylene group.
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transparency and high sensitivity and cured at a | ow tenperature can be
provided. Furthernore, a raw material for a polyam de resin having a
benzoxazol e structure, particularly a pol ybenzoxazol e resin having a
benzoxazol e structure as a nmjor conmponent, having high transparency and
high sensitivity and cured at a | ow tenperature can be provided. According
to the present invention, a raw naterial of a 5 polyanide resin having an
i mde structure, an i m de precursor structure, an am de acid_ ester
structur®, exAPEPIEFHEPT Brocwgradis(Rminophened) %anawwérasa&%m@r&% rate when
cured at _a | ow tenperature can be provided, The positive-type
phot 0s enﬁqr@.wbrarréér steéﬁmgr)%lrlwyaﬁ PPW@S%%%’@ ﬁ%snr FRABPRSIHM (OEPTiINgH
transparenc d hi gh sen3|t|¥|ty and ﬁgs a_hi ycli z tlop rate even when
cured 106D §f Wlﬁ%%ﬁgroasrareo pEampPndiegwn b4 %1 lopitng fogmulai(p
positive- type phot osensitive resin conposition can be surtably used as a
surface protecting filmand interlayer dielectric filmof sem conductor
el enents and display elenments. The positive-type photosensitive resin
conposi tion of the present iOgventi & hasRhi ghNOyansparency and high
sensitivity and exhibits |OM/ even when cured at a | ow
tenperature. 15Due to thes h ositive-type
phot osensitive resin coan |t| I sed as a surface
protecting filmand interl ayer of sem conductor el enments and
displfy elements. CLAIMS 1R, A bis(am nopherl) derivative used as a raw
mat er for a pol yam de resin for a positive- type phot osensitive resin
conposi tion, the bis(am nophenol) der Zvatlve havi ng 5substituents at
ggeitions adj acent to two am no grou 2. The bi s(am nophenol) derivative
cording to claim1, shown by the following fornula (1), 10 HO

wherein R4 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;
10 individually represents an alkyl group, an alkoxy group, an acyloxy group, or a

cycloalkyl group, and Re individually represents a hydrogen atom, an alkyl group, an

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

6. The process for producing a bis(aminophenol) derivative according to claim 35,
15  wherein the reduction of the nitro group is carried out in a hydrogen atmosphere in the

S presence of a transition metal catalyst.

7. A polyamide resin comprising bis(aminophenol) and a structure derived from a
carboxylic acid, the bis(aminophenol) being a bis{aminophenol) derivative having

20 substituents at positions adjacent to two amino groups.

8. 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 having substituents at positions adjacent to two amino
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(1) wherein RL is an organic group selected fromthe group consisting of an
al kyl ene group, a substituted al kyl ene group, -0-, -S, -S2-, -CO, and
-NHCO-, or a single bond, R2 15 individually 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 cycloal kyl group. 3. The bi s(am nophenol) derivative
according to claim?2, wherein R2 in the 20 forrmula (1) is an al kyl group and
R3 in th&%®¥nula (1) is an alkyl group. 4. The bis(am nophenol) derivative
according to claim2 or 3, wherein It, in the formula (1) is an al kyl ene
group or a substituted al kyl ene group. 5. A process for producing a

bi s(am nophe erivative use .r terial for 0 amderesmfor
a pf)si L Ge. 3@1@2 @ﬁm@sﬁgﬁlﬁ RRFETHRR (0 € @Hﬁf%"ﬁﬂ%ﬂ&%@ﬁ@ﬂ%@oﬁiw%%p of

reduci ng,a. ni.,tro grou a _conp following formula (2), 5
OH (2) 958 F‘BYWSFQZFOW%HH Bl?cﬁﬁh}?%g@&g]&ﬁv HPIST omthe group consisting of
an al kyl ene group, a substituted al kyl ene group, -0-, -S, -Sx@2-, -CO, and
-NHCG-, or a single bond, R5 10 individually represents an al kyl group, an

al koxy group, an acyl oxy group, or a cycloal kyl group, and R6 individually
represents a hydrogen atomi:dh al Bsl groRp, adthl koxy group, an acyl oxy
group, or a cycloal kyl group. The p gSs for producing a
bi s(am nophenol ) derivatiyve to 5 wherein the reduction
of the nitro group is ca ) I: Q hosphere in the presence
of a transition netal catal ysts 7. A potyagide resin conprising
bls(anlnophenol) and a strucgure derived fron1g_carboxyllc acid, the
(am nophenot) being a bls(anlnophenol) deri vative havi ng 20 substltuents
positions adjacent to two am no groups. 8. A polyam de resin obtained by
a reaction of a diam ne conponent ané carboxylic acid conponent, all or a
part of the diam ne conponent being a bis(am nophenol) derivative having
substituents at positions adjacent to two am no

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

10  a substituted alkylene group, -O-, -S-, -SO»-, -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.

15 10.  The polyamide resin according to claim 9, wherein R; in the bis(aminophenol)
A derivative shown by the formula (1) is an alkyl group or an alkoxy group and R; is an

alkyl group or an alkoxy group.

11.  The polyamide resin according to any one of claims 7 to 10, wherein the

20 polyamide resin contains a polybenzoxazole precursor structure.
12. A positive-type photosensitive resin composition comprising (A} the polyamide
resin according to any one of claims 7 to 11 and (B) a photosensitive diazoquinone

compound.

94



groups. 9. The polyam de resin according to claim7 or 8, wherein the

bi s(am nophenol ) derivative is a conpound shown by the follow ng formul a
(D, (1) wherein Rl is an organic group selected fromthe group
consisting of an al kyl ene group, 10 a substituted al kyl ene group, -0-, -S-,
-S@2-, -CO, and -NHCO-, or a single bond, R2 individually represents an

al kyl group, an al koxy group, an acyl oxy group, or a cycloal kyl group, and
R3 i ndi vj dual represents, a hydrogen atom an al kyl group, gn al koxy group,
an acyl oLg grJB%?)P“%‘F"%""E?/EII"‘H%?%WW%F%Hb?oni@fﬁloﬁﬁéc‘}ﬁ/@r%éﬂf@g“ﬁ@si n accordi ng
to claim wherein R2 in the bis(am.nophenol) derivatjve sh by the

for mut a VRSrelURG FORERAL RSP TE S e SoParne % LT B or oup or
an al kox roup. 11, The polyam de resin. ording to any one of clains
7't 10, PuHeiEal e 190 PogS BYFIEN BEtPQeRmidH oS ot PBan s sdle pr ecur sor
structure,.. 1; positive-type photosensitive resin conposition conprising
(A the %@P?bnﬁb ‘resin according to any one of clains 7 to 11 and (B) a

phot onssensi tive di azoqui none conpound. 13.The positive-type photosensitive
resim conposition according to claim 12, wherein the content of the

Part s by hiei gfe PR GHeYPEPguRaac Besen qomPostion ATty Ecd S ater 88 ol ai ms 7
to 11. 5 4, The.s(,l)os' ive-type photosensitive resin conposition according
to cl ai “oforRs! ‘ﬁj‘lr )ﬁenﬁ’eg%lﬁpﬁ)&uﬂ (C a phenol conmpound.

C 15.  The positive-type photosensitive resin composition according to claim 14,
10 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. A protective film consisting of a cured product of the positive-type

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

15
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.
S 18.  The protective film according to claim 16 for protecting the surface of a

20  semiconductor element or a display element.

19. A semiconductor device having the protective film according to claim 16.

20.  Adisplay element having the protective film according to claim 16.

25

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

17.

95



15. The positive-type photosensitive resin conposition according to claim
14, 10 wherein the content of the phenol conmpound (C) is 1 to 30 parts by
wei ght per 100 parts by weight of the polyam de resin (A) according to any
one of clainms 7 to 11. 16. A protective filmconsisting of a cured product
of the positive-type photosensitive resin conposition according to any one
of clainms 12 to 15. 15 17. An interlayer dielectric filmconsisting of a
cured product of the positive-type photosensitive resin conposition

according to any one of clains 12 to 15. 18 The protective film
accordin to c| 16 for protecting.the s of a uct or

ol oment 97 o o Coptay e ing s imtahEehRor csBuf e U RhG -t he
protective f|In1accord|ng to claim 16. 20. A di spl ay el enent having the

protective filmaccording to claim16. 25 21. A sem conductor device having
the interlayer dielectric filmaccording to claim1'7. 22.A display el enent
having the interlayer dielectric filmaccording to claim17.
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