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W2158 79/10 1 DESCRIPTION RESIN AND RESI N W2158
COWPCSI TI ON - TECHNI CAL FI ELD [ 0001] The present

invention relates to a hydroxypol yam de which is a 79/10
precursor of a heat 5 resistant resin, a

heat -resi stant resin conpositjion conprising the

hydr oxypol yam de, and a process for producing a cured
relief pattern made of CESOREIPTIONESI Stant resin, and
to a sem conductor device having the relief pattern.
More speci fi cal RESINhANDr @ESIN TOMPOSETIIONN rel ates to
a hydroxypol yam de which is a precursor providing a
pol ybenzoxazol e resin which is excellent in

el ectrical, nechanical, and physical characteristics,
particularly in heat resistance characteristics and
suitably used in, for exanple, 15 interlayer
in§EF§F¥ﬁ§LfFFﬁ§Dand surface protective filns for

se 'éﬁ?guctor devi ces, cover coats for flexible
cogb =¢l ad boards, solder resist filnms, [liquid
crystal alig n and optical wavegui des. 20

BACKGROUND A %élﬁgéie‘l&si\nﬁﬁﬁﬁﬁ FRLAFE8NEPsBi ng of a
PohYAPbEgob £oLR M RDCROYR! 003 EXGELLEN e S et -
resistant resin, a heat-resistant resin composition
comprising the hydroxypolyamide, and a process for
producing a cured relief pattern made of the heat-
resistant resin, and to a semiconductor device having
the relief pattern. More specifically, the present
invention relates to a hydroxypolyamide which is a
precursor providing a polybenzoxazcle resin which is
excellent in electrical, mechanical, and physical
characteristics, particularly in heat resistance
characteristiecs and suitably used in, for example,
interlayer insulating films and surface protective
films for semiconductor devices, cover coats for
flexible copper-clad boards, solder reéist films,
liquid crystal alignment layers, and optical

waveguides.

BACKGROUND ART
[(0002]
A coating film consisting of a polyimide

resin, which combines excellent heat resistance and



2 electrical and nechanical characteristics, has been
conventionally used in, for exanple, insulating
materials for electronic parts and passivation fil ns,
surface protective filnms, and interlayer insulating 5
films for sem conductor deV|c§s In formng the
polyimde resin coating film™ a non-photosensitive

pméﬂéﬁﬁ¥ié§¥”éh&”ﬁ%%ﬁ%ﬁ&cafOEEQEQEhgglgkl@s, has been

photosensitive polyinide resin precursor COMNposition

caneif ditbibn Nl dsedr Oy) 08gr | BxdRpi e Eﬂ%ﬁ‘l%ftlh@e

|atter can be applied onto a substrate, “foll

|1 a3t OXRASHIR r M ORIBIY | paaﬁgstQﬁa@bssh%%bhorfllms,

treatnment, to nore readily forma cured relief

patstLﬂrﬂadeequsiwﬂtltxﬁe heiellms ,Thatsd 1ReepObykm dasulgsiihg
precursor conposition may be non- phot osensitive 15 or

Sphatidsengidr eemniemdeqpolddvwicesresin is used as a
coating filmnot required to forma relief pattern,
but, in produci Mpranisegmdendust pimidési ceshavcngtang film,
cured relief pattern made of the polyimde resin, use
of at hen-phottosemsiittiie pol My inidde res$hnppeeausspr
conposi tion 20 enables the significant shortening of
t hEOPPEGa$d oFf ont e BRASRFAN G T e reol Y EBhPar 868SLD
that of the conventi.onal non phot osensi ti ve_ polyim
re?irﬁcuﬁlsé?éurc@éﬂpo@é% {G98h bg oot - ‘Sh%v\k%PrOWh@ﬁd in
th e- descri be hot osensitive imde res
10, €5 SOTTop GOt G Gbde (408 Lieodeta g Tepstrate,
n@ QXoaedaB%ellg%%n%x%%sure, development, and thermal
imidation treatment, to more readily form a cured
relief pattern resistant to heat. Thus, the polyimide
resin precursor composition may be non-photosensitive
15 or photosensitive when the polyimide resin is used as a
coating film not required to form a relief pattern,
but, in producing a semiconductor device having a cured
relief pattern made of the polyimide resin, use of the
photosensitive polyimide resin precursor composition
20 enables the significant shortening of the process of
the production thereof compared to that of the
conventional non-photosensitive polyimide resin
precursor composition.
[0003]
25 However, when the above-described
photosensitive polyimide resin precursor composition is

used, it is necessary to employ a large amount of

organic solvent such as a pyrrolidone or a ketone as a



organi ¢ solvent such as a pyrrolidone or a ketone as a

3 devel oper in the process of the devel opnent

thereof. Thus, there is a need for such a
counterneasure that the organic solvent is renoved in
view of safety and increased,recent concern over

envi ronnental issues. To 5 that end, various

hegfe ' it il vesresin j
Gt L S S S
have,asen HAcentd Yo HORPSAd: asuds éhéo&ﬁﬁsrm%ghr% that
photoresist in the field of the above-descri be

Mat@lel drgani® ABIRGEAL NS SrerWE@SSeSy Sk Ndrasafety and
hydr oxypol yam de sol uble in an al kali aqueous
solindreased e ARG cerPUVYDENLOXBZOhRe €81 Nissues. To
precursor, have received attention in recent years;

5f othexarsplde, vaprioees $es tiatdifi sttt plosStdsd@sitive resin
phot osensitive material, 15 a conposition in which the
aboetedésdsi dedepfopalrisomwith arnddeditve tdl Jent Dpadgaabliy
active ingredient such as naphtoqui nonedi azi de have
beénlptoposbdvesbeca. geckPtBy ProfB862) .ad 5 otlesscase
using, as a negative photosensitive material, a

coYﬁbgbi £i BROtRTRELER dn2¢her ddwisbrofnidre afraitgsdescribed
havi n hot opol yneri zabl e unsaturated doubl e bondi ng
ar@aFgfﬁaaﬁced into part of the hydroxyl groups of

t he above-de cribengrecursor is mxed wth a

conpound havifigPBh8t8F6Fy mBrCL&59E SUNSHRH & ed doubl e
R LTI D A

prP&PS§§§mﬁﬁéllEtﬁgfyﬁgﬁzgggggﬁgogeggn precursor, have

received attention in recent years; for example,

10

processes using, as a positive photosensitive material,

15 a composition in which the above-described precursor is
mixed with an optically active ingredient such as
naphtoquinonediazide have been proposed (see e.g. JP-B-
01-46862). A process using, as a negative
photosensitive material, a composition in which a

20 precursor where groups having photopolymerizable
unsaturated double bonding are introduced into part of
the hydroxyl groups of the above-described precursor is
mixed with a compdund having photopolymerizable
unsaturated double bonding and a photopolymerization

25 1initiator has been also proposed (see JP-A-2002-12665).

These processes facilitate the formation of

relief patterns after development and make favorable

the preservation stability of such compositions. In




relief patterns after devel opnent and nake favorable
the preservation stability of such conpositions. In 4
addition, since a cured relief pattern made of a

pol ybenzoxazol e resin has a heat resistance conparable
to that of a cured relief patfern made of a polyinde
resin, the pol ybenzoxazol e resin precursor has

receidied op, aldigitd Qh A HFON S ggga@\téfﬁ NALhYEof a
material for an organic sol vent-devel opabl e pol yi m de

re%)io'lé/%%%lebrx%‘%rqle [[QROAH amhid £ tHel e HR¥E BSRParable

mar ked changes in nethods for packagi ng sem conduct or

devicC @$iaith owhiaClurkd trhe idyoveritessd ifede et e4i gbSyanede

used. In place of a conventional LOC package in which
a lreadnf,r &ames piod yhe@diAtbed d1e: ar&eif oonekiet 96 dieys Ceeceived

through a gold wire, there has tended to be used, in
5r eagnknyeans asaapaekades inthiadt adopt svanmdtidayel for an
wiring in view of an 15 inprovenent in integration
densigapiandoflrrat-oevaddpaid e maliwmirde ate oin gbracursor.
chip. Thus, conditions to which a polyimde resin
coaPPAgIfil mor a pol ybenzoxazole resin coating film
I s exposed during the formation of the structure vary .
nore than beMerewhifieeh thegs heygghaaremakehetharges in
resi stance e.g. to a photoresi st peeliqg solutjon _ .
colpbiabSof o8 BRFEAGLIRGI & STICOSY Fsde IBH C&F gidhighrich
solyvent, such as dipethyl sul.fqoxide, a basic _organic
10; o uRE oL e eR S Rs T ePR et LS T Rty | M Of
hy?é%ég%mﬁg? @BE bhK%age® iF0ra 3 T h¥ad B50ks & s
met hod for nounting a
jointed to a semiconductor device through a gold wire,
there has tended to be used, in recent years, a package
which adopts multilayer wiring in view of an
15 improvement in integration density and function and the
miniaturization of a chip. Thus, conditions to which a
polyimide resin coating film or a polybenzoxazole resin
coating film is exposed during the formation of the
structure vary more than before, which reguires greater
20 chemical resistance e.g. to a photoresist peeling
solution composed of a strong acid, strong base, or
organic solvent such as dimethyl sulfoxide, a basic
organic compound such as ethanolamine or
tetramethylammonium hydroxide, and the like.
25 For a similar reason, a method for mounting a
semiconductor device on a printed wiring board is being

also changed from a conventional method using a metal

pin and a lead-tin eutectic solder into a method using,



sem conductor device on a printed wiring board is
being al so changed froma conventional nethod using a
netal pin and a lead-tin eutectic solder into a
method using, 5 wth a viewtowards a chip size
package, a structure enabling higher-density nounting
such as BGA (ball grid array) in which a polyimde

r esiin 1 Qatd gy fidywa s & cswidp(b§9z9x9§ea<§%é?ghnm?eeptﬁitme

filmis directly 5 contacted with a so r

ot RefapBidrds hildie Pl dtide niesh i £9akhbs abi banangdathegrig
pol ybenzoxazol e resin coating film have becone

requiagd ti: haMeH RCERASEhTBS| séaNcecd o Deat £i dRdok04
flux because there occurs a state where they 10
coppdgfoenizefdzol ee rg.s iim ddwet iref | DIl PrDsegsroftLhe

sol der bunp. [0005] The pol ybenzoxazol e resin coating

of i konitectgenerdlhl v prdoEredump subj ecting a

bi sam nophenol 15 conpound and a di carboxylic acid

compound to pol ptbedewogdson tthe pralduigeide resin coating

pol ybenzoxazol e resin precursor which is then

di §3émvaadi fhenpelykeneosaiagdt ravimel@ataing film have

vayni sh-1i ke conposition, followed by formng a

co8PFRES FRAPEI§Y £Rr bagR doQussFasivts shandrrt@oheat

heatinﬁ tg hi g tengera ure to convert to a

pof BehZoxd281 8°FEBEFR. T8FEEI ACC HRmITS S Pioostrey
19PO X I esins designed tqo satisfy heat

reé%gﬁgégeﬁﬁghgﬁy§a gre%PsF%ﬁb&?ﬁ%ﬂYlﬂr G5 it e

flyx16881 shapce

[0003)

The polybenzoxazole resin coating film is

generally prepared by subjecting a bisaminophenol

15 compound and a dicarboxylic acid compound to
polycondensation to produce a polybenzoxazole resin
precursor which is then dissolved in an organic solvent
to make a varnish-like composition, followed by forming
a coating film e.g. through ccating before further

20 heating to high temperature to convert to a
polybenzoxazole resin.

Specific examples of proposed polybenzoxazole
resins designed to satisfy heat resistance, chemical
resistance, and high-temperature flux resistance

25 1include polybenzoxazole resins obtained by heat curing
polybenzoxazole resin precursors synthesized from 4,4'-

diamino-3,3'~dihydroxybiphenyl and terephthalic acid,

from 4,4'-diamino-3, 3'-dihydroxybiphenyl and 4,4'-



25 incl ude pol ybenzoxazol e resins obtai ned by heat
curing pol ybenzoxazol e resin precursors synthesized
from4,4' - diamno-3, 3" -di hydroxybi phenyl and
terephthalic acid, from

4,4 -di am no- 3, 3' dlhydroxyb%phenyl and 4,4' 6
blphenyldlcarboxyllc acid, from 2, 2-bi s(3-am no-4-

hy g xepRaritlda qp&ﬂﬁmppa@ﬁmﬁnﬁ 3 e ephsbakifo-g-
aci d, and from?2 bIS 3- anlno-

hy@h g@méln)yfl h@d 4 h

bi p nyI |carbo§yllg'a0|d [O 06] A dlégﬁﬁgayF?%lég|SCld

sughdag rber epht-halsi (@ -aeditho-or-
4,4'-biphenyldicarboxylic'acid can be used as
deagtirbegpabkaya }he xpEk & dde® e atkenzoxagod e-resin in
10 the formof a polynmer having a rigid skeleton to

5i npiplienyheibheaboxgliist andel.t her eof . Meanwhi | e,

however, when made in the formof a resin conposition

ha¥PAg6posi ti ve photosensitivity by adding an

optically active conpound such as

napht hoqui nofedirdgborlyd ighevd dl Sudds ard berephthalic acid
pol ybenzoxazol e resin precursor having a_ rigid

skeFef oft' hﬁépbﬁéb’ﬂé%atrﬁﬁ‘}fltlcp@ﬂ% It drfesiied sas
sol.ubl e,jn an al kal i ueous sol ytion and that it
naﬁ%gcraP?ﬁ.eBPPetﬁ@ 3356e§§e POLYORSFRARP 13 TP Hm in

n .of. the

10 - PBEnFo R B8 B BG07Ha T PAREE; B atet GV T i, £
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AR SRR TR, et BRI

t he educe ' an “or gani ¢ 'so

na%@ﬁeﬁér,dﬁﬁéhcﬂéaetanEHgU%Brhh%fp%QE%%@ﬁ“édﬁ5331tlon

resin
having positive photosensitivity by adding an optically

active compound such as naphthoquinoneazide, the above-
described polybenzoxazole resin precursor having a
rigid skeleton has problems that it per se becomes less
soluble in an alkali agqueous solution and that it makes
difficult the process of lithography using an i-beam
stepper because the transmission of the i-beam, an
outgoing light ffom,a mercury lamp, is significantly
reduced. There is also a problem that the reduced
solubility thereof in an organic solvent makes it
difficult to produce the photosensitive resin
composition itself (see JP-A-2003-105086).

In contrast, a polybenzoxazole resin
precursor using 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane and isophthalic acid or

diphenyl ether dicarboxylic acid is excellent in i-beam



conposition itself (see JP-A-2003-105086). 25 In
contrast, a pol ybenzoxazole resin precursor using

2, 2-bi s(3-am no-4- hydroxyphenyl ) hexaf | uor opr opane and
i sopht halic acid or diphenyl ether dicarboxylic acid
Is excellent in i-beam?7 tragsnission and easy to
process into various shapes ecause it is highly

SOl b /B s LT YN €2 SPI ¥ENLro-EQUWEYRE, Barious shapes
pol ybenzoxazol e resi n obtal ned %y curing { he

Pr esdef00e has B PO B sbakpibeiheah beghpiansslvent.

chem cal resistance, and flux resistance thereof are

| oweswesha) thasel el Fexabove- 885¢hi BBHained by curing the
pol ybenzoxazole Tresin having a rigid skeleton (see

JPpAi3cl0F086)a Pt &b- 2245t Kl SEkQsesedistance,
conposition containing a polyam de resin obtained by

Susiohgrdrcadcind s 110 sxopponend Hfua specitiedestheekdfeare
such as 5 hydroxyi sophthalic acid dodecanoate chloride
andcarer dadiach cdnpenent twie aalspeetdesdr shedcpul ghsnebxazole
as terephthalic acid in a certain nolar ratio to

red@sia hdivimione@ gorgicherite lstindn absek afiP niyd2 pHanyP5086) .
ether 15 therewi th. However, the conposition disclosed

in the docuVEm®as Aedd dbhvadopeas farcemeoshton

liquid grystal alignnent |ayer per se, and has- not

beERNEALERAEd & &P US| TG LRI U oS bhg hagt acid

L0,y GRRFE SR it = 26 AL AP HCH 7 st nce.

R R R b G S L
acid component of a specified structure such as
terephthalic acid in a certain molar ratioc to react a
diamine component such as diaminodiphenyl ether

15 therewith. However, the composition disclosed in the
document has been developed for use in a liguid crystal
alignment layer per se, and has not been intended to be
developed as a precursor of heat resistant resin
excellent not only in solubility in an organic solvent

20 but also in chemical resistance.

Then, there is a need for a polybenzoxazole
resin precursor having increased solubility in an
organic solvent wherein the heat curing thereof provide °*
a polybenzoxazole resin which satisfies heat

25 resistance, chemical resistance, and flux resistance at
a high level.

[0007}]

Patent Document 1: JP-B-01-46862



organi c solvent wherein the heat curing thereof
provi de a pol ybenzoxazole resin which satisfies heat
25 resi stance, chem cal resistance, and fl ux
resistance at a high level. [0007] Patent Docunent

1: JP-B-01-46862 8 Patent ument 2: JP-A-2002-12665
Pat ent Docunent 3: JP-A-2003-105086 Patent Docunent

B PSEED TR Y N O L) 00 C AR obj ect of Che
DI @seahd RGN 15 1 - RI) sle) g5 pok ybenzoxazol e
resin precursor giving a resin excellent 1In heat

resheARCHocthemcal:. Ybresisiancg and flux
resi stance through heat curing reaction, and a

conposition containing the precursor. Another object
of the present invention is to provide a resin

conpgsibsgrEhaw ngveegitonwe phot osensitivity, which
gives a heat-resistant resin excellent in heat 15
5r eBReBaENE TOC BENMSOAVBDe |YS THE e NVeENIr fdrix resi st ance
after the above-described heat curing, is capable of
atfabpaBmg |ithography using an aligner, and has
i ncreased solubility in an organic solvent. A further
obj ect of th&nppbjent iofvéhs @reasernto jrontdeom is to
process 20 for producing a cured relief pattern
exBEPYfiE RnPREHPENEEFASOARC & eSdifeFnauns®y syhnbey a

and flux resistance ] ,
resin excellent in heat resistance, chemical

10 resistance, and flux resistance through heat curing
reaction, and a composition containing the precursor.
Another object of the present invention is to provide a
resin composition having positive photosensitivity,
which gives a heat-resistant resin excellent in heat

15 resistance, chemical resistance, and flux resistance
after the above-described heat curing, is capable of
attaining lithography using an aligner, and has
increased solubility in an organic solvent. A further
object of the present invention is tolprovide a process

20 for producing a cured relief pattern excellent in heat
resistance, chemical resistance, and flux resistance
which consists of the above-described composition, and

a semiconductor device having the cured relief pattern.

MEANS FOR SOLVING THE PROBLEM
25 [0009]

As a result of studies to solve the above-




whi ch consists of the above-described conposition, and
a sem conduct or device having the cured relief

pattern. MEANS FOR SOLVI NG THE PROBLEM 25 [0009] As a
result of studies to solve the above 9 described
probl ens, the present |nventq£s have found that a
hydr oxypol yam de havi ng a 5-am noi sophthalic -acid

deate\é %l%%d‘?%%'wi@ﬁ{é zed d L\ Jigi ﬁ&%ﬁﬁggs SHLYE ¥EEng

ereo anda CO[TpOSI t1on “contal ni

hy%%y RO hx;a%%gy ga%?ﬂdesfﬁ’axm?g f’% @sémﬂﬁowspﬂﬁﬁé%%

i nvention, “there cconpl i shi'ng” the present

| nyenkbi ABriviRYYe RYARRRENZdNVENT D 151 AScAQLHOWS.
1. A hydroxypol yam de having a structure represented

bystbﬁcﬁ@@@r@heE@bEU|&dﬁ”& ddﬁﬂosfiléh c&n@%iﬁlng the
NCY-C)m-NX NGZC)n HOOH (C1)° 10

5\/\hayerax5rpamgamaée claft egeris @attlrsef wutgacm >oﬂ the >prsent

10

15

20

:5 mtn 5 1,000, and 0.05 _< nf(mtn) and the
remuvenngonunther&by beammpﬂu;ﬁid@(ﬁﬂemgmesﬂnt invention.
random y; X represents at |east one tetraval ent
or gani ¢ groupBhusel tbeegresemtgriouEn triepr dseredf bl ohe.
followng 15 fornula (2); Y represents
5- ami noi sophihal Rchadicgxyapiliygrdidd destinmhe rgidrwegfeare
atom of the amino group substituted, fromwhich a
caF%%R???%t%GiEYgFnggP§eré%c¢@G@E*Ehdﬂ-z represents
at | east one divalent group selected from groups
represented by the follomﬁng

(1)

wherein m and n are integers satisfying m > 0, n = 0, 2
S m+n £ 1,000, and 0.05 £ m/{(m+n) £ 1, and the recurring
units may be arranged blockwise or randomly:; X
represents at least one tetravalent organic group
selected from groups represented by the following
formula (2); Y represents S-aminoisophthalic acid
having at least one hydrogen atom of the amino group
substituted, from which a carboxylic acid group is
excluded; and Z represents at least one divalent group
selected from groups represented by the following

formula (4),



20 formula (4), 10 \ I )erXxrCc I I (2) wherein X1
represents a divalent organic group selected from
groups represented by the followng formula (5); and
t he hydrogen atons on each aromatic ring may be
substituted with at | east on dr oup selected fromthe
5 group consisting of a neth group, an ethyl group,
a propyl group, an isopropyl group, a butyl group, an

i sobutyl group, a t-buty~gfeup ~a uori
a trifluoronethyl groupWof : ll 1‘@:
xeooC cooxa HD OH\ X, I CO N NH CO \ RgO
wherejn Re reprqg ts a nonoval ent organi ¢ group
10 rts @ al ent @ @l' seE@—fq
group NI ese by the | ong nly f ormul ;a
11 the hydrogen atons on each aromatic ring nay be
0

X1
substituted with at | east one group sel ecte m I"

group consi sting of a methyl ’ an et hy

. (2)

wherein X; represents a divalent organic group selected
from groups represented by the following formula (5);
and the hydrogen atoms on each aromatic ring may be
substituted with at least one group selected from the

S5 group consisting of a methyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atom, and a

trifluoromethyl group,

T OO

e wlesise
RS 3 G

HO . OH
)G S SN ¢
Rgxx;]::;§~co-nu NH-CO COORs

wherein Ry represents a monovalent organic group; X

(4)

10 represents a divalent organic group selected from

groups represented by the following formula (5); and



propyl group, an isopropyl group, a butyl group, an 5
i sobutyl group, a t-butyl group, a fluorine atom and
a trifluoronethyl group, and 13 1_ X X X v X -p--
CF; Ltii o- 1\ ! Cs) wherein the hydrogen atons on
each aromatic ring may be sg@stituted with at | east
one group selected fromthe “group consisting of a
Metdid Qe b &I | o107 Odh er&Qaeiepsé-ngr RD: "
i sopropyl group, a butyl group, an 1So oup, a

t- Ruiodt iGrwd Wi fi Uor | e St Oe LG Eém‘eweao'f%ﬁylthe
group. 2. The hydroxypol yam de described in iteml

aboveupheirisi s¥ iRprEsentse iyl egstupneadi ¥ ahent gtBup, a
organi c group selected from groups represented by the

f olplrewiyig gfr@ruer,I ar( @soﬂxﬂap’w\/g@dup/ NB INBt:M\I r5QpC=8n
S ILlI O=—~ )c-0 pha, NHAI HOCCHR a, 3)

SwhesebntRl, gRDupR3.a m¢bunyifgkdug;eacﬂlm@ﬂﬁpendeBmLyand a
a nonoval ent organic group; R5 is a divalent organic

gr sup £1Rpriogieath vileggtougne agrobup sel ected fromthe

group consisting of an aral kyl group, an aryl sul fenyl
group, 5 a diaryl phosphinyl group, and a

trI-SubStltuﬁgd S?myl
4t JCOoo

(8)

wherein the hydrogen atoms on each aromatic ring may be
substituted with at least one group selected from the
group consisting of a methyl group, an ethyl group, a
10 propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atoﬁ, and a
trifluoromethyl group.
2. The hydroxypolyamide described in item 1
above wherein Y represents at least one divalent
15 organic group selected from groups represented by the

following formula (3):



5

10

15

20

group; and the hydrogen atons on each aromatic ring
may be substituted with at | east one group sel ected
from the group consisting of a nmethyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl
group, an 10 i sobutyl group, 13 t-butyl group, a
fluorine atom and a trifluoronethyl group. 3. A
resin composition conprising 100 parts by mass of the
hydr oxypol yam de described in item1 or 2 above (A
and 9 t s\ R ATESS 0 an grgani

(D). Are conmpodi ti oy _gonpr g1l art
mass o}, the hydroxypdl yam d¢ descrilbed inJtem 1 Jor 2
above {4), 1 fi0, 50 p&Pts byifmss.efa,crodfl i nkiri
agent IB), and.70 to }%¥00 pa@‘% by Whss gf_&h orgahic
20 sol yent (Dj, 5. A% esin conposition conprising 100
parts by mass of the hydroxypol yam de described in "
iteml1l or 2 above (A), 1 to 100 parts by nmass of an
opwheaklin R3, BetiRe danpeuwnddRsi aheaeach independently a
napht oqui nonedi azi de group (C), and 70 to 900 parts
byaas¥adenin cgggadicc wulwentRs( B)s, a aldréla@ritngrganic
positive photosensitivity. 6. A resin conposition
coﬁﬁPP§Fn§?l®@ phrigast ppengsoupf seHected from the group
hydr ox goL am de described initem1 or 2 above (A,

1" £BR8BShaPFs Oby 2Radd adfvd GTEEH i M rREY Byehiens)  group,
to_1Q0 ts by, r f tically . active,

W P R AR BA ABNAISEE e GRS (VLS it HOT T opoLy?
pa&LéuBY Hﬁéstﬂé ﬁQd%E%%%I%E%%QNgH éé@ﬂ aromatic ring may

be substituted with at least one group selected from

(3)

the group consisting of a methyl group, an ethyl group,
a propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atom, and a
trifluoromethyl group.

3. A resin composition comprising 100 parts
by mass of the hydroxypolyamide described in item 1 or
2 above (A) and 70 to 900 parts by mass of an organic
solvent (D).

4. A resin composition comprising 100 parts
by mass of the hydroxypolyamide described in item 1 or
2 above (A), 1 to 50 parts by mass of a crosslinking
agent (B), and 70 to 900 parts by mass of an organic
solvent (D).

5. A ﬁesin composition comprising 100 parts
by mass of the hydroxypolyamide described in item 1 or

2 above (A), 1 to 100 parts by mass of an optically



10 and having positive photosensitivity. 7. The resin
conposition described initem4 or 6 above wherein
the crosslinking agent (B) is an acrylate conmpound.
8. The resin conposition described initem4 15 or 6
above wherein the crosslinking agent (B) is an epoxy
conpound. 9. A process for producing a cured relief

patdcarife duEidGvitde StrenshobqupRBhylngzthe Kesip (c),
conposition described initem5 or 6 above onto™a 2

subsid atee;t ©9uasigir ey el d ant £0abigantkl Bbigear (D),
active light through a mask or directly irradiating

t handc daiiing fddsmhtvivieh pettiodend Bysviefuti ng and

renoving the part exposed or irradiated with the

actini c rays 6.usitnges idevelmqperi t bnd deaprhgihfeld0 parts
resultant positive 25 relief pattern at 150 to 400C.
210byAressi odndhet dyddewivee lheaaninte adéayeibeduie dbftem 1 or
cured relief pattern obtained by the production

pr 8c@9eveed & i bdd tion S0t PArtS dove sl of ADVANTASESN REng
THE | NVENTI ON 00105 The hydroxypol yam de of the

pr 896RL i(Rventi 6/ 1lEAnrB&tss&y ar3f precn septbeably

pol ybenzoxazol e resin 5 excellent in heat resistance,

ch

8hF¢¥F FEYPSHARCHItAnd NEPGEaREnanatiazite ¢esth (C),
gﬁ”ﬁﬁ:;bgggtngggﬁFggeﬁgnhas%”%%”gﬁm%éﬁghfgaé%f¢é§9 (D),
10 and having positive photosensitivity.

7. The resin composition described in item 4
or 6 above wherein the crosslinking agent (B) is an
acrylate compound.

8. The resin composition described in item 4

15 or 6 above wherein the crosslinking agent (B) is an
epoxy compound.

9. A process for producing a cured relief
pattern, comprising the steps of: applying the resin
composition described in item 5 or 6 above onto a

20 substrate; exposing the resultant coa;ing film to an
active light through a mask or directly irradiating the
coating film with actinic rays; eluting and removing
the part exposed or irradiated with the actinic rays
using a developer; and heating the resultant positive

25 relief pattern at 150 to 400°C.

10. A semiconductor device having a layer
made of a cured relief pattern obtained by the

production process described in item 9 above.



pol ybenzoxazol e resin coating filmexcellent in heat

10 resistance, chem cal resistance, and fl ux

resi stance. |In addition, when used in the formof a
positive photosensitive resin conposition by adding

an optically active conpoundjhaving a

napht hoqui nonedi azi de group, ~ the resin conposition of
the present invention has 15 advantages that it is
capabl e of attaining lithography wusing an aligner and
exhipvizireraeel dentns ottt tyni N an organi ¢ sol vent,

and t he pol ybenzoxazole resin after heat curing is
exgeldient in heat resistance, chemi cal resistance

and flux resistance. 20 The process for producing a
cured relief ThEtiwiro:ageelghmddd Oof hEherpsebent invention
i nvention enables the easy production of a cured

r elceef bpattssrch amde pfecur ot e ng grezpbenzesanole resin
excell ent in heat resistance, chem cal resistance,

SanéxcledX erdsiist dread B iFtmrsed conelubtal desisetante, and

10

15

20

25

the present invention may provide a sem conductor
deVile& wa@imtadiceoured relief pattern excellent in
heat resistance, 15 chem cal resistance, and fl ux
resi stance i feh&SFHMMEMPRi tiftrerehyiehe i PEeSQRT ng
filmor a surfac?aprot ctive film BEST MODE FOR

CARRYPREE0T “FHE FAG 39 SRS He prRERn?

BB aTR0S, BT e, dRser e PRLON 1T,
resistance, chemical resistance, and flux resistance.
In addition, when used in the form of a positive
photosensitive resin composition by adding an optically
active compound having a naphthoquinonediazide group,
the resin composition of the present invention has
advantages that it is capable of attaining lithography
using an aligner and exhibits excellent solubility in
an organic solvent, and the polybenzoxazole resin after
heat curing is excellent in heat resistance, chemical
resistance, and flux resistance.

The process for producing a cured relief
pattern according to the present invention enables the
easy production of a cured relief pattern made of a
polybenzoxazole resin excellent in heat resistance,
chemical resistance, and flux resistance.

The semiconductor device of the present
invention may provide a semiconductor device having a

cured relief pattern excellent in heat resistance,



JE—

Each conponent conprising the resin 10 conposition of
the present invention is specifically described

bel ow. (A) The hydroxypol yam de The hydr oxypol yan de
of the present invention has the recurring units
represented by the follomﬁng]%§ formula (1). The

hydr oxypol yam de may be obtairied from a m xture of a

bi maphe SppRLad b SCLI : 4)2( )

anzﬁglE di car lra%(sﬁ/jlpl C a%llé]fj tégdbgl gsgréfsggg,am%%m% fgcrrm ot
a M tiHEe Ofa fdie ﬂhﬁﬂaepﬁgewhmcewgugqrfg\% gg(ﬂwﬂ@c%ive
the di carboxylic acid Y( 2, and a 20 dicarboxylic
acifd o, be described, Z(00OCH)2, using an acid

chloride nethod, an activated ester nethod, or a

wel | - known ami dation reaction such as a condensati on
reaction in the presence of a dehydrating condensation

agEHST| MOPE Ry [MRERNNING co@Ti THRr TRBENTION
di cycl ohexyl carbodiimde). 16 -(NIIX\NCY-C)m--N

5X\NOQ1Z2-1C->n- HOOHHO OH ( 1) wherein mand n are

10

15

20

25

integers satisfying m>0, n> 0, 2 < mn :5 1,000,
and 0.05 <_ rhEmpyesent] inwenthenresunecragspanifscadyy
be arranged bl ockwi se or randomy; X represents at

| e8§ECEAEeCetrdPal-ent organic group 5 sel ected from
groups represented by the followng fornula (2);

1 1 Y ' 1
represents 5<amendi% mahrmde ardviegliar ceeageition>

one hydrogen_atom of the am no grou
y 9 Eac% component Ccom ris{hg the resin

composition of the present invention is specifically
described below.

(A) The hydroxypolyamide

The hydroxypolyamide of the present invention
has the recurring units represented by the following
formula (1). The hydroxypolyamide may be obtained from
a mixture of a bisaminophenol compound to be described,
(OH} 2 (NHz)2, and a dicarboxylic acid to be described,
Y{COOH}2, or a mixture of the bisaminophenocl compound
(OH) 2 (NHz)2, the dicarboxylic acid Y(CQOH)Z, and a
dicarboxylic acid to be described, Z{(COOH);, using an
acid chloride method, an activated ester method, or a
well-known amidation reaction such as a condensation
reaction in the presence of a dehydrating condensation
agent (e.g. polyphosphoric acid or

dicyclohexylcarbodiimide).



substituted, from which a carboxylic acid group is
excl uded; and Z represents at |east one dival ent group
10 sel ected from groups represented by the follow ng
formula (4). [0012) \I \I ~i ~ ~ """ I | I \ /[
(2) wherein X1 represents a,¢ val ent organic group
sel ected from groups represented by the foll ow ng
formula (5); 15 and the hydrogen atonms on each
aromatic ring may be 17 substituted with at | east one
group sHl ect I(|Trro he up stiﬁg of a nethyl
group(_ 0 ethvlc-ov g.can),i-sopr opy!

gr oup; H@/@bt group, n Sﬁgﬁ¥ group, t-butyl
group, afluorlne atom an a rifluoromethyl )
group. [0013] I Reooc coolie HD GH ReOO CO-NNH a Xl
NH-CO\ COORg wherein R8 represents a nonoval ent

or Fheire igr cu@ndXh amprissmrgsra shvasépingrgani 6, gnopd, 2
selected from groups represented by the foll ow ng

f oFmit® E5)L; 08Rd 80k Re Oy o oyeimatlors lon asatithe recurring
aromatic ring my be substituted wth at |east one
grg@5t§ep@@1%@-ﬁmﬁﬂqqﬁg blockwise or randomly; X

represents at least one tetravalent organic group
S selected from groups represented by the following

formula (2); Y represents 5-aminoisophthalic acid
having at least cne hydrogen atom of the amino group
substituted, from which a carboxylic acid group is
excluded; and Z represents at least one divalent group

10 selected from groups represented by the following
formula (4).

[0012]

X1

&

X

g
g

eefaRs
0 &

..o (2)

wherein X; represents a divalent organic group selected
from groups represented by the following formula (5);

15 and the hydrogen atoms on each aromatic ring may be



group consisting of a nmethyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an

i sobutyl group, a t-butyl group, a fluorine atom and
a 15 trifluoromethyl group. F 18 [0014] (6) wherein
t he hydrogen atons on each aropatlc ring may be
substituted with at | east one group selected fromthe

gf%%%a ngi Of &t @éggk gaeugmfae) %%'ct%@lf%nﬁ the
5 propyl group, an isopropyl grou group, an

I's S5104M0s tyl uori.n m,
a(§%§¥%uoronet%€?ég§gu% m?%g 3 g§OBFheagb%&2E? ﬂ%ﬁ%}
(Lpropys gFed Ia@ﬁY1§épré§yhe@%buﬁneadb%QQanr%ﬁ%amd%
group sel ected from groups represented by "t

f olilsobutgy ¥ afiBU®, (B)t-MY¥yYVgEhep;Oat f&u6§)m\éhert%mn and a
Rl, Rz, R3, R4, and R6 are each i ndependently a

Hnnunmﬁkuurdmgﬁhyr group, R5 is a dival ent organic

10

15

group; R7 is at |east one group selected fromthe
grd@®11¥ consisting of, an aral kyl group, an
aryl sul fenyl group, a diarylphosphinyl group, and a
tri-substituted silyl group; and the hydrogen atons

on ea\ci,jlomg @—X@, @—x—@
e joslne

HO oH
Ot EX
&ﬂo;:[:zg\co'NH NH-CO coo

wherein Rg represents a monovalent organic group; X

(4)

represents a divalent organic group selected from
groups represented by the following formula (5); and
the hydrogen atoms on each aromatic ring may be
substituted with at least one group selected from the
group'consisting of a methyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atom, and a

trifluoromethyl group.



ring may be substituted with at | east one group

sel ected fromthe group consisting of a nethyl group,
an ethyl group, a propyl group, 1&n isopropyl group, a
but yl Qﬂgf an isobutyl group, a t-butyl group, a 5
fluorin Qﬁn and a trifluoronmethyl group. [0016]
Exanpl es of blsaninophenol conpounds having the

tetraval ent orgapgc X(OH) 2 NH2)2 represented
by the a _dQ_EEL fornula ( 2)NTRC| Note

di am nor esor ci no - di am nor esq@ “

am no- 4-Hyar roxypﬁ%nyl exafluoroprooane

am no- 3- hydroxyphenyl)hexafluoropropa G
am no- 4- hydroxyphenyl)propane 2, 2- bi
hydroxyphenyl)propane 3, dlan1no 4, 2
di hydr oxydi phen

di hydr oxydi ﬁ m 28
m eﬁ;- She

’ ‘noxyfphenyl)flerene,
9 9- bi s((4- (3 am no- 4- hydr oxy) phenoxy) phenyl ) fl uorene, , ¢s)
20 9, 9- bi s((4-am no- 3- hydr oxy) phenyl ))fl uorene,

9, 9- b|8mé¢efnnuh3'é?“¥dQGNY§ﬁbﬁ§Ybﬁ)éé@@réiﬁhatlc ring may be
3,3 -diam no-4, 4" - di hydroxydi phenyl ether,

4. 4' - JPURA g eg Wi@hhyurbﬁypheqwé et dugy | selected from the
2, 2-bi s(3-am no

trifl oo o‘}Peﬁ?ﬂs&ﬁéth) pF o%a%th&l AR -arietbyd ggoup, a
h t 2.2-bis
o EERET rouB: VR, MRS R i Shnazoupp.an

'bi 5( 4- 3- 4 hy
2. z(blﬁﬁgmg% ngygﬁﬁ%? g'i yH_:LithlquzQﬂE:t % &'1%83&)18@9&96 'and a

trifluocromethyl group.

[{0015]

In the above formula {1), Y is preferably at
10 least one divalent organic group selected from groups

represented by the following formula (3).

Y
B R - \ |
PEE B
' <. (3)
wherein R;, Rz, Rs, Ry, and R¢ are each independently a
monovalent organic éroup; Rs is a divalent organic

group;'RT is at least one group selected from the group

15 consisting of an aralkyl group, an arylsulfenyl group,

- dia;ylphosphinyl group, and a tri-substituted silyl

‘group; and the hydrogen atoms on each aromatic




20 trifluoronethyl phenyl) propane, 2, 2-bis(4-am no- 3-
hydr oxy-6-trifl uoronet hyl phenyl) propane, 2, 2-bi s(3-
am no- 4- hydr oxy- 2
trifluoronethyl phenyl ) hexafl uoropropane, 2,2-bis(4- 5
am no- 3- hydr oxy- 2 19
trifluoronethyl phenyl ) hexaf| uor opropane, 2, 2-bi s(3-

am Mg -ydrnexysdostituted with at least one grou
trifluoronethyl phenyl)hexafl uoropropane, 2, 2-bis(4-

am sel-aktydirfngm ScHE group consisting of a methyl group,
trifluoronethyl phenyl) hexaf| uoropropane, 2, 2-bi s(3-
amaro-eEHpldrgpoe®, a propyl group, an isopropyl group, a
trifluoronethyl phenyl)hexafl uor opropane, 2, 2-bi s(4-
amng-y3- lpdragxy -1 isobutyl group, a t-butyl group, a
trifluoronethyl phenyl)hexafl uoropropane, 3,3'-di am no-
315 T4 uprigichyadraawy a0’ a bi s f Yiudrone oimel hgkdbpphenyl |
4,4' - diam no-3, 3' -di hydroxy- 2, 2'

bi SCCHi&]I uor onet hyl ) bi phenyl, 3, 3' -di ami no- 4, 4' -

di hydroxy-5, 5'-bis(trifl uoronethyl)biphenyl, 4,4-
dianino-3,3'Eﬁﬂ%ﬂ%ﬁﬁqﬂ@ih?S%NFHOPhenO compounds having

b!ﬁ&triflgp%% ethyl bi phenyl, 3, 3'-diam no-4, 41-

di rydr 5Xy-56.Y 36T SEHIATIUSHSHR hyF Y potidiie) zangeBrgsented

o1 S0t PRFI BBPERGERY RIS A 2T dhe? 4-

1o UAgBELURATc B I o A0 MR AVRILL O A1 (o

al gRen8L4LAyareQFRHBAL 1M ¥ £ 1M PrdPUrfe, 2,2-bis (4-
amino-3-hydroxyphenyl)hexafluoropropane, 2,2-bis(3-
amino-4-hydroxyphenyl)propane, 2,2-bis(4-amino-3-
hydroxyphenyl)propane, 3,3'-diamino-4,4'-

15 dihydroxydiphenylsulfone, 4,4'-diamino-3,3'-

dihydroxydiphenylsulfone, 3,3'-diaminoc-4,4'-

dihydroxybiphenyl, 4,4'-diamino~3,3'-dihydroxybiphenyl,

9,9—bis(4—((4—amino~3—hydroxy)phenoxy)phenyl)fluorene,

9,9-bis((4-(3-amino-4-hydroxy)phenoxy) phenyl) fluorene,

20 9,9-bis((4~amino—3—hydroxy)phenyl))flucrene, 9,9-bis (3-

amino~4—hydroxy)phenyl))fluoréne, 3,3'-diamino-4,4"'~-

dihydroxydiphenyl ether, 4,4'-diamino-3,3'-

dihydroxyphenyl ether, 2,2-bis(3-amino-4-hydroxy-2-

trifluoromethyiphenyl)propane, 2,2-bis(4-amino-3-

25 hydroxy-2-trifluoromethylphenyl)propane, 2,2-bis(3-

amino-4-hydroxy-5-trifluoromethylphenyl)propane, 2,2-
bis(4~amino-3—hydroxy~5-trifluoromethylphenyl)propane,

2,2-bis(3-amino-4-hydroxy-6-



[0017] 21 The dicarboxylic acids having a dival ent
organi c group Y(OOOH)2 are specifically 5-

am noi sophthalic acid derivatives. The derivatives are
conpounds each of which consists of 5-am noi sophthalic
5 acid whose ami no group has,at |east one hydrogen
atom substituted with a hea? crosslinking group, a

Pr QG g GHAUR 1 e O SRS DOXY] 1§ 8k ds @@bxgihg%-

group havi ng no "pol yneri zabl'e unsat urat ed bondi ng, and

camya%dﬂyﬂ6*%%ﬂﬂﬂdbﬂ6ﬁé€ﬂ&i§ﬂ@%¥l&ﬁf@ﬁaﬁ@{i9?219is(3—

according to the behavior there en heated. The

fi madinserd-es,dfo:derd-vati ves are conpounds each of
whi ch consi sts of 5-am noi sophthalic acid whose am no

gr aup. flas renfeedty Ighes st )Md 00f Dietpot sphansuced2 byis (4-
reacting the am no group thereof e.g. with an acid 15
Sanhydnicd€-hycird 26t i de, | socyanate, or epoxy
conpound having a heat crosslinking group. The

abtvé fdeecoredh iedengrld delxiafidivg agroegana s PrefleiabBy
that causing a self-crosslinking reaction or a

cr 8B&nPnk-hydrexstiSon with a phenol conpound at 20
150C to 400C, and preferred exanpl es thereof include a
noFBofhERECGRELY L PAegIvYdhgyia I uPPRPRANE ohoxéTiel s (4-

o BTpno A ParAEHyag or oup. . benzodycl obut ene group, a

100 AL £ 90 8URe By UM, O R poropane, 2,2-b1s(5-

al P L IR e ane aroup, & oo A
trifluoromethylphenyl)hexafluoropropane, 2,2-bis(4-
amino-3-~hydroxy-6- |
trifluorcmethylphenyl})hexafluoropropane, 3,3'-diamino-

15 4,4'~dihydroxy-2,2'~bis(triflucromethyl)biphenyl, 4,4'-
diamino-3, 3'-dihydroxy-2,2"'-
bis{trifluoromethyl)biphenyl, 3,3'-diamino-4,4'-
dihydroxy-5,5'-bis (trifluoromethyl)biphenyl, 4,4-
diamino-3, 3'-dihydroxy-5,5"'-

20 bis(trifluoromethyl)biphenyl, 3,3'—diamino—4,4'—
dihydroxy-6,6'-bis(triflucromethyl)biphenyl and 4,4'-
diamino-3,3'-dihydroxy-6,6"'-
bis(trifluoromethyl)biphenyl.

In producing the hydroxypolyamide of the

25 present invention, the bisaminophenol compounds

X{OH);{NH;):; may be used alone or in a combination of

two or more.

[0017])



nmet hacryl ate group, an acrylate group, a cyano group,
a thiophene group, and a nmal eim de group. 22 The
aci d anhydri de having the heat crosslinking group is
preferably an acid anhydride having unsaturated
doubl e or triple bonding, anqunre preferably a 4C to
12C aci d anhydride having a cyclic 5 or non-cyclic

al kenyl grouprge éléging¥§§ca%bqd%nmﬂyid§3J“HﬁJHﬁ

cyclic or non-cyclic al kyhyl group Specitic exanples

t heég@énwcd_;ﬂg@%SYro@o@m Pedge ZS%ecgfséw%y'ch aci d
anhydri de, exo-3, 6-epoxy-1 tetrahydrophthalic

aCIﬂmﬁm@yﬁépﬂﬁhaﬁlﬁtﬁMﬂM|déeréQ19@%ha|W%ea@éilvatlves are
anhydride, 4-ethynyl-1,2-phthalic acid anhydride,

Ci scdmpychabhexerie-Af 2vHi R boxyh ke sasicd 5-amYdils@Bhthalic
1-cycl ohexene-1, 2-di carboxylic acid anhydride, maleic
%Clajcmwmsejeammdbr@r@nmpcham dt ashydr bde, hividaoeRinC atom
aci d anhydride, 15 endonethyl enetetrahydrophthalic
aC|%ﬂbﬂﬁwﬁntQﬁeWlmmtmym@mUouebhylenEuagrghpdpophthaI|c
aci d anhydride, methyltetrahydrophthalic acid
anﬁWﬂﬁQﬂilQﬁuﬂrQﬂnyl%MO@l@i@aaboﬂyémhydpudeanﬁhésede
acid anhydrldes may be reacted with the am no group

of FMP difHA S dphiirl ke nkrable wynehuspzedcbapdings and

each of wﬂﬂfh has, an organjic_ group having a heat
U Nt B UL PRI FéShB‘Fef BPFUPE (3).

S L F 5 R ey 1 ) el '
doubl e or t”ﬂﬁéaé¥y§¥'g%rfggj5@”5@f&$§€£9€£yare compounds
each of which consists of 5~aminoisophthalic acid whose
amino group has a heat crosslinking group introduced by
reacting the amino group thereof e.g. with an acid
15 anhydride, acid chloride, isocyanate, or epoxy compound
having a heat crosslinking group.

The above-described heat crosslinking group
is preferably that causing a self-crosslinking reaction
or a crosslinking reaction with a phenol compound at

20 150°C to 400°C, and preferred examples thereof include a
norbornene group, a glycidyl group, a cyclohexene
group, an ethynyl group, an allyl group, a vinyl group,
an aldehyde group, a benzocyclobutene group, a furyl
group, a furfuryl group, a dimethoxydimethylamino

25 group, a dihydroxydimethylamino group, an alkynyl
group, an alkenyl group, an oxetane group, a
methacrylate group, an acrylate group, a cyanoc group, a

thiophene group, and a maleimide group.



11C acid chloride having a cyclic or non-cyclic

al kenyl group or a 3Cto 11C acid anhydri de having a
cyclic or non-cyclic al kynyl group. Specific exanples
thereof 23 include 3-cycl ohexene-I|-carboxylic acid
chloride, 2- furancarboxylic epid chloride, crotonic
acid chloride, cinnamc acid“chloride, nethacrylic

acid chIoriderhea§5y&ign@§%ﬁ%§$!gébggﬁdQEgph%gkp acid

chloride, 5 tetrolic aci

t himgﬁ%@r&% ofd dﬁr%fgflgﬁf?/aébda%libp%h

be reacted he am no roup o am noi sophthalic

acirhih P WIH 88k 26t o & PRINESo £ach; BT cWBLAR1RRS 8Rd more

organi c group having a heat crosslinking group

I ntgradecedhipto R4 ©f 25 mkag é—:@htéfidWﬁEv&B% aCicdre1ic

chloride having the heat crosslinking group is a
ssuldromdn-chitarridles 1 kdey sWfonyl or chl ori de peef arabl y

has unsaturated double or triple bonding, and is nore

pr efménald iyiea MG itroy 16l @A it yisuhdonycthboaldgnyl group.
substituted with an al kenyl group. Specific exanples

t hereofl fiinc lenganmp-e s thyregreasiu| fromde h enodeorithese 2, 3~
sul fonyl chlorides miy be reacted with the am no
conpounds each of which has an 20 organi c group having

a he&rabwssanhiiald grsts! aniidoided Ireehrysrl, 2-
T ol PR e dsscapate faving a hea) cfosel | kg,
do%%h%d%&d%ti@f%~(ygyéﬁ%héﬁg%e-rfﬁ£ﬁf§§¥é§i¥19c5§é£8
anhydride, l-cyclohexene-1,2-dicarboxylic acid
anhydride, maleic acid anhydride, citraconic acid
anhydride, itaconic acid anhydride,

15 endomethylenetetrahydrophthalic acid anhydride,
methylendomethylenetetrahydrophthalic acid anhydride,
methyltetrahydrophthalic acid anhydride, and
allylsuccinic acid anhydride. These acid anhydrides
may be reacted with the amino group of 5-

20 aminoisophthalic acid to synthesize compounds each of
which has an organic group having a heat crosslinking
group introduced into Rs of formula (3).

The acid chloride having a heat crosslinking
group is preferably an acid chloride having unsaturated

25 double or triple bonding, and more preferably a 3C to
11C acid chloride having a cyclic or non-cyclic alkenyl
group or a 3C to 1l1C acid anhydride having a cyclic or

non-cyclic alkynyl group. Specific examples thereof



25 15C i socyanate having a cyclic or non-cyclic

al kenyl group or a 5C to 15C i socyanate having a
cyclic or non- cyclic al kynyl group. Specific exanples
thereof include 3-isopropenyl-a, a-di nethyl benzyl

i socyanate and 24 nethacrylggloxyethyl I socyanat e.
These i socyanates may be reaCted with the am no group
Of 13 cAROISORR A dsfon &0] size;conpaunds -
eaéh of mhicgﬁﬁgs an_Qﬁiﬁihiggé%g%bﬁa%%ﬁa gﬂgggpgg, 2
cr g ainRirRg x91aup R idtdpdieade | Nt PR PL %Qig%ﬁloride,
(3). The epoxy conpound having a heat crosslinking

gr edankmikr eI A RPOXYe APORN: Navi @9chloride,
unsat urated double or triple bondi'ng, and nore

pr eterabky aai8Ccha ok5Q 5P P SRRt Nk NaVERDo A1 §Y¥ Sl 1 C
10 or non-cyclic al kenyl group or a 5C to 15C epoxy

Scotrpomnd ibauictd ahdyaliide orambrecysdien-ad kyded vDrébPoride.

10

15

20

25

Speci fic exanpl es thereof include glycidyl

nmeThaseykatid chhdrddes mglydiedyemithet .wilttesthepaxino
conpounds nmay be reacted with the am no group of

5- afPnbi e6phthalineiscpththaliic symitthdst zyrodrepolme s

each of which has an organic group having a heat

cr 63BPPRRAAgegFBupLi Hhicdubes iam oraBist JForupltayd)g a
[0018] The second series of derivatives are 20

copBLnEECESL AL NEh PER PO AL OSI USRS ddrRoh di4s @ hfeamud &
aci g, whose am no group is protected with a generally

kn “elimnatable protective group for an am no

?gfﬁg%ycggg&ﬁ§$ﬂ?§§%)gc%ﬁek %Eﬁ%%p%aving the heat
crosslinking group is a sulfonyl chloride, the sulfonyl
chloride preferably has unsaturated double or triple
bonding, and is more preferably a 9C to 11C
arylsulfonyl chloride substituted with an alkenyl
group. Specific examples thereof include p-
styrenesulfonyl chloride. These sulfonyl chlorides may
be reacted with the amino group of 5-aminocisophthalic
acid to synthesize compounds each of which has an
organic group having a heat crosslinking group
introduced into R; of formula (3).

The isocyanate having a heat crosslinking
group is preferably an isocyanate having unsaturated
double or triple bonding, and more preferably a 5C to
15C isocyanate having a cyclic or non-cyclic alkenyl
group or a 5C to 15C isocyanate having a c¢yclic or non-
cyclic alkynyl group. Specific examples thereof

include 3-isopropenyl-o,a-dimethylbenzyl isocyanate and



protective group, an acyl-type protective group, an 25
aral kyl -type protective group, a silicone-type
protective group, a urea-type protective group, a

sul fonyl -type protective group, a sulfenyl-type
protective group, or a phosp hnyl-type protective 25
group. As these protective groups are sel ected those
eagh +@f; M1 1 IHy hat ' st - |,Z1

t he poﬁfbé%z xgégﬁgkg?é?ﬁﬁgaan§ﬂﬁeat?ﬁ%géog¥g%¥%égggs nay
t N AFAR tYOUA thTRE & SRIIGHIGRL G 8P FLMPHE NS ﬁtﬂa?ic
crosslinking reaction with part or termnal portion o

t hachai B oCRginthels ithe Il v der X eRR! B85 0hn

the urethane-type protective group include C2 to C7

al keyueacberupdhewisgs WCheat dRidoK :vmailb@ngkou%

et hoxycar bonyl, propoxycarbonyl, 10 isobutoxycarbonyl,

5t - hutexyvicaeboayko ®et boxgaeatyk, (and

10

15

20

25

trichl oroet hyl oxycarbonyl, and C8 to C25

ar al kyl oxycaffhengbogrogpsipsuchl dshieny yd dxycardonyslinking
p- nitrobenzyl oxycarbonyl, p-nmethoxybenzyl oxycarbonyl,

i sgborpylibeprgifexpbdybeny epoayd gengund having

bi phenyl i sopropyl benzyl oxycar bonyl . Specific exanpl es

of uaségﬁﬁéﬁﬁ@ deeBlropr prévdet vpdine armmd feperip of
5-an1noisththaIic acid wth the urethane-type )
prBEREEFFRLYr BupCi REI haE SPREYr SoFMMINEs Mafingsa cyclic

CHP BT BP BT REELLS] SOBEOETI SYOHPoRGT o it GO (SbARY

gR+§%§;§éﬁg%§?i%gﬁ%;?§¥f&gyEr %@ﬂyéygTicté&k§ﬁ¥fk%¥3ﬁp.
Specific examples thereof include glycidyl methacrylate
and allyl glycidyl ether. These epoxy compounds may Ee
reacted with the amino group of S5-aminoisophthalic acid
to synthesize compounds each of which has an organic
group having a heat crosslinking group introduced into
Rg of formula (3).
{0018]

The second series of derivatives are
compounds each of which consists of 5-aminoisophthalic
acid whose amino group is protected with a generally
known eliminatable protective group for an amino group,
for example, a urethane-type (alkoxycarbonyl-type)
protective group, an acyl-type protective group, an
aralkyl-type protective group, a silicone-type
protective group, a urea-type protective group, a
sulfonyl-type protective group, a sulfenyl-type

protective group, or a phosphinyl-type protective



chl orof ormate, 2-ethyl hexyl chloroformate, allyl
chl or of ormat e, phenyl chloroformate, 2,2,2 25
trichl oroethyl chloroformate, 2-butoxyethyl

chl orof ormat e, p-nitrobenzyl chloroformate, p-
met hoxybenzyl chl orof or mat e, .sobornyl benzyl

chl orof ormat e, and p- bi phenylisopropyl benzyl 26

chl ¥ QfPr Ml &, + ok s PUL QXY ERE ba%hggi QF}ea%%ﬁtei:t%ch Rhose
2-p a I'le,

as ~ 2-t-butoxycarbonyl - oxyl m no- enyl acetonitr

S- teadWItOX WA BONYE -&1 1R Ak EBG YA - LREOBYELMLE 88180 g

di -t- butyl =di carbonate. These conpounds may be

r eadiee ol e bz d:0ez aé Ner §EQPPo 8 b 5- Haiae;@hﬁoeat halblreduce
acid to synthesize conmpounds each of which has an

al kyle gmolp o argiKyte@f otipcédt £R0H6€grbapocBLsefs a
formula (3). [0019] Exanples of the acyl-type
Spr atrects e kgmgupreaktt iore lwiteh I€ato &€ abkokyaar porylion of
groups such as a fornyl group, a phthal oyl group, and
gr ¢inss mad of @@ izC afo HaC hywdiwpe hyatei denpounds such
as a dithiasuccinoyl group. Specific exanples of a
conpound usedxEsPles stfedtiggindiechame novige oppobéctive
5-am noi sophthalic acid_15 with the acyl-type
pr §EEYF; ¢8GM6iEp Gendicude Mlétwg&ramm% PHOWRE | Algh, as
ethél ithioc%rboqyl chloride, formc acid chloride,
beRZ6PPXIRPEPPRE L afF sy SAAP W lor iRELPFRESREPODYL,
COE nds _may be reacted with the ami no group of
R ST i S M e W
eagh; ngg' g % l. ,Or an | kyl group
intréguce b%EP §§ﬁ§§P§ g%ﬁ&ra%ﬁ%,éy &' 28
aralkyloxycarbonyl groups such as benzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
isobornylbenzyloxycarbonyl, and p-
15 biphenylisopropylbenzyloxycarbonyl.

Specific examples of a compound used for
protecting the amino group of S5-aminoisophthalic acid
with the urethane-type protective group include
chloroformates such as methyl chloroformate, ethyl

20 chloroformate, n-propyl chloroformate, isopropyl
chloroformate, isobutyl chloroformate, 2-ethoxyethyl
chloroformate, sec-butyl chloroformate, benzyl
chloroformate, 2-ethylhexyl chloroformate, allyl
chloroformate, phenyl chloroformate, 2,2,2-

25 trichloroethyl chloroformate, 2-butoxyethyl
chloroformate, p-nitrobenzyl chloroformate, p-
methoxybenzyl chloroformate, isobornylbenzyl

chloroformate, and p-biphenylisopropylbenzyl



or cyclic imde conpounds having R5 of formula (3).
Exanpl es of the aral kyl -type protective group include

a triphenyl methyl group. 25 Specific exanples of a
conmpound used for protecting the am no group of

5-am noi sophthalic acid wt he aral kyl -type

protective group include triphenylnmethyl chloride

(trédpw ' . e b
L o P AR B, Fheh as
sym%@@wl%ﬁ i L | —t-
group introduced into R o@i?gfguﬁgeh?%?éﬁgé%ﬁg%ﬁle, STt
si |bwanerdaieof DLt + H EmEQPP-+Bi 8p SN didEQURNA di—t-
tri-substituted with an organic group, and exanples

t héneofl Adictardeoreatsd | yI Tig 96Ipcbfiposulst byt Bd rwbtRed with
1C to 4C al kyl or phenyl group such as a

& rithet lplisid Wrarmoup, Z-dmiedhydshtiybl geogpidatb 10
butyl di net hyl silyl group, or a t-butyldi phenylsilyl

gr eupLtSpdadf icompanpleseath aoLonpoendhasednf atkyl group
protecting the am no group of 5-am noi sophthalic acid

wi OF e adiglikvdnemogie iprtotadtudes moupRi mef utlermiba (3) .
silyl ation agents such as trinethylchlorosil ane,
he%ﬁﬁé@ﬂyldisilazane,

N, O bis(trinethylsilyl t am de,

bl (L1 et hy ESHRALES [945 ddieo A8 kT e RFeRective group
10?6?%%?%?%2}?g%f§§:n@ﬁ%ﬁ%ﬁ%%ﬁﬁ?ng&)groups such as a formyl
trbgBBB¥l3'5&%@%&%@ﬂyb%%%%,zﬁ%& groups to form 2C to 12C

cyclic imide compounds such as a dithiasuccinoyl group.

Specific examples of a compound used for
protecting the amino group of 5-aminocisophthalic acid
15 with the acyl-type protective group include N-
ethoxycarbonylphthalimide, ethyldithiocarbonyl
chloride, formic acid chloride, benzoyl chloride, and
acetyl chloride. These compounds may be reacted with
the amino group of 5-aminoisophthalic acid to
20 synthesize compounds each of which has an alkyl group
or an aralkyl group introduced into Ry of formula (3),
or cyclic imide compounds having Rs offformula (3).

Examples of the aralkyl-type protective group
include a triphenylmethyl group.

25 Specific examples of a compound used for
protecting the amino group of 5-aminoisophthalic acid
with the aralkyl-type protective group include

triphenylmethyl chloride (trityl chloride). These



bi s(trinmethylsilyl)urea. These conpounds may be
reacted with the am no group of 5-am noi sophthalic
acid to synthesize conpounds each of which has a tri-
substituted silyl group introduced into R7 of fornula
25 (3). For protecting the a@fma group of 5-

am noi sophthalic acid wiwth the urea-type protective

g1 oo Sudih 1ok 9 OPU! BLLEACL L HBYNRC SR AE! B o] oM.
28 of various Tnonoi socyanat e conpoungs. nplé% of

t hea 91 SOSHERAL B CHAPQURY syﬂeheggzéccbag%%d%' Keh of

i socyanates such as n-butyl 1socyanate an

N- agtagled s | SOCYRABE €1 aPEoBE 1At 28Guled! Yhto R; of formula
i socyanat es such as phenyl isocyanate and o-tolyl

I sopanat e. These conpounds may be reacted with the

am no group of 5-am noi sophthalic acid to synthesize
fconpounds eachefs hi adndrasypd pr&yécgi ogpgebupniar ¥l silyl
group introduced into R2 of fornula (3). 10 Exanpl es

of grvaisUifiorsibatippitprdtweth ven grgapitngkude, 6€nto

8C aryl sul fonyl groups such as a toluenesulfonyl

(t ¢3sEmp lgo e flG ol e @l kilwll dooyp groupsbsudchuted
as a net hanesul fonyl (nmesyl) group. 15 Specific

exdipihes i€ & dfpurey usad Blgny broreeri sigchhasaai no
group of 5-am_nqi sophthalic acid wth the
sultFaMAtIiLse erlo @ @URre Gyriduie et sy b Feupgca t-

aryl sul-fanyl .chl ari des such as p-toluenesu]fonic. aci

10 P YL S VA SR 15 Gy AT Grd Hesarkpl T
group.

Specific examples of a compound used for
protecting the amino group of 5-aminoisophthalic acid
with the silicone-type protective group include -

15 silylation agents such as trimethylchlorosilane,
hexamethyldisilazane, N,O-bis(trimethylsilyl)acetamide,
bis(trimethylsilyl)trifluorocacetamide, (N,N-
dimethylamino) trimethylsilane,
(dimethylamino)trimethylsilane,

20 trimethylsilyldiphenylurea, and
bis(trimethylsilyl)urea. These compounds may be
reacted with the amino group of S5-aminoisophthalic acid
to synthesize compounds each of which has a tri-
substituted silyl group introduced into R; of formula

25 (3).

For protecting the amino group of 5-
aminoisophthalic acid with the urea-type protective

group, 5-aminoisophthalic acid may be reacted with any



20 as net hanesul fonic acid chloride. These conpounds
may be reacted with the am no group of

5-am noi sophthalic acid to synthesize conpounds each
of which has an al kyl group or an aryl group

i ntroduced into R3 of fornmul 8 (3). 25 Exanpl es of
protective groups other than™those descri bed above

| nd il ol rln ol yhephhany! codpBiREsSuCh as an

o- ni t rophenyl sul fenyl g@roup an

ni tropyridi nestdfeIvd Sf OtiRe ﬁggoigpgﬁgngge compound
di aryl phosphi nyl ‘groups such as a di phenyl phosphi nyl

gr ol aid 3 2o bEnZ oyl k{1 NBS BN hAYEsO5QUR. k08281t v
The third series of derivatives are conmpounds 5 eacg

of iwticsfarcsiais wfod:-adeapl sopbthahkeeaghd whose 12¢
am no group has been subjected to I mdation by .
5 eaatyilng sddyareatiem guaiupé helienflwi sbcgadhear Baybeolyl
aci d anhydri de having no pol yneri zabl e unsat urat ed
borgionyanafwe bdimdeorcaipdlredsenayabéveedatedgwith the
heating is 10 uncertain, but the cross-linking with a
phéndinopgmoum ofarfotamimdhatrxiipol yanadéd nbbesyhthiesize
deduced to occur through ester |inkage while the
i MF@RPPURGS $36Hemdd WIBdpias 1 akleyHi esewbxgkien aryl
acid anhydri de  having no pol yneri zabl e unsat ur at ed
bofAdPHE FREFGGMCEE 1PSq R212€ diccaidekylidlc aci d
anhydri des such a o-pgih lic acid hydri de, ,
103162 1, 2- cycl SREXRASH Car 53y 190, ZRAE - Sy doFalkechte
gl [.C;aci nhydri de.. These .. C nds may be
OB ER B, B EORA B IBY Ben o
toluenesulfonyl (tosyl) group and 1C to 5C
alkylsulfonyl groups such as a methanesulfonyl (mesyl)
group.
15 Specific examples of a compound used for
protecting the amino group of S-aminoisophthalic acid
with the sulfonyl-type protective group include 5C to
8C arylsulfonyl chlorides such as p-toluenesulfonic
acid chloride and 1C to 4C alkylsulfonyl chlorides such
20 as methanesulfonic acid chloride. These compounds may
be reacted with the amino group of 5-aminoisophthalic
acid to synthesize compounds each of which has an alkyl
group or an aryl group introduced into R; of formula
{3).
25 Examples of protective groups other than
those described above include 5C to 7C arylsulfenyl
groups such as an o-nitrophenylsulfenyl group and an o-

nitropyridinesulfenyl group, Cl0 to C20



am noi sophthalic acid to synthesize cyclic imde 20
conpounds having R5 of formula (3). According to the
present invention, Y is 5- am noisophthalic acid
having at | east one hydrogen atom of the am no group
substituted, fromwhich a carfpxylic acid group is
excluded, and is preferably adival ent 25 organic

gr QUi F LIS IRSEHN £k, DY +HEp 809U ER g Chi pgshekg&%'ogg%%yl

and nore preferably at |east one divalent rgan

or apiois) el fromdhes g1 oUPnEeRSL §thpa gholibe

above- descri bed di val ent” organi ¢ group substituted

wi tfo®Bm7 a uret hane-type protective group having R1,

t he above- described dival ent organic group

substituted Wi thind efetyPe Profieeivyei geouparbatof@ounds
R2, the above- described dival ent organic group

Sulestdit utfedvhiidth cors et § oyl 5+ypenpi osbetheeigr aupd whose
having R3, the above- described dival ent organic group
sulsgtiincutgebup the s bdwatswr psst¢dkingigidapibavbpgrR4cting
contai ning unsaturated double or triple bonding, the
abdVe gadeYd meudi vdlearof ofigeni @ dioapbsupbict ated

with_a heat crosslinking 10 group having R5 containing
unSRAYEALEE dSUEING 10 I lRET gkl figun et Eaked bonding.
abqye- e§FrLbed di val ent organic group substituted

mﬁ?%ea

GREdrHeox Y ¢geis THAY R DPRVIRG FB
10f UL A8,00 0 M oa0Le ISP LA, LONLEg, A5 oo
ohaHERSEoAROMRRL 0 B IS LSS A ERN' B0 occun
through ester linkage while the imide ring is opened.

Examples of the dicarboxylic acid anhydride
having no polymerizable unsaturated bonding include 4C

15 to 12C dicarboxylic acid anhydrides such as o-phthalic
acid anhydride, cis~1,2-cyclohexanedicarboxylic acid
anhydride, and glutaric acid anhydride. These
compounds may be reacted with the amino group of 5-
aminoisophthalic acid to synthesize cyclic imide

20 compounds having Rs of formula (3).

According to the present invention, Y is 5-
aminoisophthalic acid having at least one hydrogen atom
of the amino group substituted, from which a carboxylic
acid group is excluded, and is preferably a divalent

25 organic group represented by the above-described
formula (3), and more preferably at least one divalent
organic group selected from the group consisting of the

above-described divalent organic group substituted with



alone or in a conbination of two or nore. [0021] 20
Exanpl es of the dicarboxylic acid Z(COOH)2 having a
di val ent organic group represented by the formula (4)
i nclude isophthalic acid, 3,4" biphenyldicarboxylic
acid, 3,3 blphenyldlcarboxyllc acid,

1, 4- naphthalenedlcarboxyllc 30|d 2,3 25

naphtyal ;%%Xy% bCefide % gup having R;, the above-

naphthalenedlcar Ic acid,

napifal ignadi EarPoxv | Sr &k o éréupsghﬁgexm'té@e%@hc

acid, 3,4 -sulfonylblsben20|c aci d

sulﬁwt@pﬁow&:@ﬁéﬂ godp IQaWthébﬁP,ZOd}?e aghlye -

3,4' - oxybi sbenzoic acid, 3,3 -oxybisbenzoic acid,

2, M@(ﬁbecb&ﬁﬂi@%hﬁ%cjéﬁﬂﬂa@ﬁoup substituted with a
2, 2- bi s( 3- car boxyphenyl ) pr opane,

52, 2ullifed-lcaniex phersd O hex aft ¢os OpAODEGER; 2, 2idi ShSvS-
car boxyphenyl ) hexaf | uor opropane, 2,2'-dinethyl-4,4"-

bi pleeaylidecadioallant: acighnid; Jralipres iyt dted with a

bi henyl di car boxylic acid, 2,2'-dinethyl-3,3"-

i peéity Icdiosaldaviiiinicc grsivg, B vinidiRy( tadrfdadiorionetunyddturated
4 4' - bi phenyl di carboxylic acid, 3,3 10

bi SCUPILEl @6 GFEPHY PoRding; mmnﬁhnwc&@wribe@cﬁ@valent
2,2'-Dbi (trlfluoroneth [)-3 bi phenyl di car boxylic
acPHganQ‘ BrSLR- Exl é&rl%%ﬁ%éﬁd%@)apm ) $F RS bheking

r box henoxg) henyl ) fl uor ene,

10y Groppsbavida’ B oibAcRIn ) BReRbras oy Sitile pF triple
gg?gﬁéiﬂ eng%&)@hgh%ﬁ%&e %é%cg¥ﬁ%ﬁgdlvalent organic group

oxypHRénoxy) bi'phenyl,
substituted with a dicarboxylic acid anhydride group
having Rs containing no polymerizable unsaturated
bonding.
15 In producing a hydroxypolyamide which is a
component of the resin composition of the present
invention, the dicarboxylic acids Y(COOH); may be used
alone or in a combination of two or more.
[0021]
20 Examples of the dicarboxylic acid Z(COOH):
having a divalent organic group represented by the
formula (4) include isophthalic acid, 3,4'-
biphenyldicarboxylic acid, 3,3'-biphenyldicarboxylic
acid, 1,4-naphthalenedicarboxylic acid, 2,3-
25 naphthalenedicarboxylic acid, 1,5-
naphthalenedicarboxylic acid, 2,6-

naphthalenedicarboxylic acid, 4,4'-sulfonylbisbenzoic

acid, 3,4'-sulfonylbisbenzoic acid, 3,3'-



car boxyphenoxy) bi phenyl, 3, 3" -bi s(4-

car boxyphenoxy) bi phenyl , 3, 3" -bi s(3-

car boxyphenoxy) bi phenyl, 4, 4' -bi s(4-car boxyphenoxy) -p
20 terphenyl, 4,4'-bis(4-carboxyphenoxy)-mterphenyl,
3,4"-bis(4- carboxyphenoxy) p- terphenyl 3,3 -bis(4-
car boxyphenoxy) - p-t er phenyl , 3& bIS(4

gg?ﬁg&%ﬁﬂgﬂ%ﬁ%%eégégﬁp gg&} 343-og&33§be5§01c acid, 3,4'-

carony igﬁgHQ%QcF%éfﬁphﬁnyl+ogy§;sgbﬁ%§lc acid, 2,2-bis(4-

car boxyphenoxy) - m t er phehyl

cakggx%ﬁhgﬂﬁﬁﬁg Esspheny? , 235 3, §L§é§b henyl ,
car boxyphenoxy gjfgéphenylf 3, 4STb Oxyp snylipropane
Car@HReN 8 rivB i R Hdveny) heﬁa@lu@k§§§0pane, 2,2-bis (3

car boxyphenoxy) - m t'er phenyl , 3- fluor0|sophthallc acid,

2- fdauwmmwﬂmlhs};am@brapfdzp@ﬁ@t eﬁﬁahtbahéehggl-d,,z; -

2,4,5,6-tetrafl uoroi sophthalic acid, 2,3,5,6 5
te&n@hanymnxnanﬂuﬂyﬂna:&um@ 5;3'- dlmethyl 4,4'
trifluoronethylisophthalic acid, 4- et hynyl i sophthalic
ac icd pdwech y3-détcdaynipd ¥ ywWloiphtdwald ¢ 202 b-d{0e28y1+8, 3' -

addi tion, a tetracarboxylic acid 10 dianhydride may
be bap@@wwg:@mw:@cg agidh & 2niphobtcbhbiovemathyl) -
nmonoamni ne to nmake the above-described dicarboxylic
acitd Z(@@@h)e@wléﬂflq%@ e asddmpl 2s30f  the

al d | cohol h
OB A S L TREREREE ?‘é&dpf’ﬁgodl I?btaérb\g]aqiﬁgr%%?ﬁﬁ%aaaher

15

20

25

15 t, 2bl4> (%trl%ﬁ. orome%hy]l% %%k%lp%ggyféfcgggoxgilc

acid, 9,9-bis(4-(4-carboxyphenoxy)phenyl)fluorene, 9,9-
bis(4-(3~-carboxyphenoxy)phenyl)fluorene, 4,4'-bis(4-
carboxyphenoxy)biphenyl, 4,4'-bis(3-
carboxyphenoxy)biphenyl, 3,4'-bis(4-
carboxyphenoxy)biphenyl, 3,4'-bis{(3-
carboxyphenoxy)biphenyl, 3,3'-~bis(4-
carboxyphenoxy)biphenyl, 3,3'-bis(3-
carboxyphenoxy)biphenyl, 4,4'-bis(4-carboxyphenoxy)-p-
terphenyl, 4,4’—bis(4—carboxyphenoxy)fm-terphenyl,
3,4'-bis (4-carboxyphenoxy)-p-terphenyl, 3,3'-bis(4-
carboxyphenoxy)-p-terphenyl, 3,4'-bis{4-
carboxyphenoxy) -m-terphenyl, 3,3'-bis(4-
carboxyphenoxy) -m-terphenyl, 4,4'-bis(3-
carboxyphenoxy) -p-terphenyl, 4,4'-bis(3-
carboxyphenoxy) -m-terphenyl, 3,4'-bis(3-
carboxyphenoxy)-p-terphenyl, 3,3'-bis(3-

carboxyphenoxy) -p-terphenyl, 3,4'-bis(3-



benzyl al cohol, and exanpl es of the nonoam ne incl ude
d to C5 al kyl am nes such as butylamne, and C5 to Cl12
aryl am nes such as aniline. In an alternative process,
a tetracarboxylic acid dianhydride nmay be al so reacted
20 wth a bi sam nophenol or % di am ne, followed by
subjecting the generated car g&yllc acid residue to

estég bﬁ%ﬁ?§lng ghe,aho ﬁe descri bed
nDnoa noanlne ther; “oné o

bi rea I

of %W aci d c%%%ggangyf??ge%gg ?1‘3@1&?2.@%c1d

t‘ﬂZiFEHJEB%@dﬁhﬁHéEECCB@@@YdQLg@uof@t@?e?ﬁtﬁﬁ@&c acid,

ring-opened in the sane way as that

aboyer,desard etk fRid asos oivha Tiachdidl 2¢dzanhydri de
to make the above-descri bed dlcarboxyllc aci d

¥ ( EeCH)aX FuyrdisecedHt Hy bidkicd &1pd | he-hydr oxypol yam de of
the present invention, the dicarboxylic acids

Z( CeaH)21areyme thydel sugddcled oine acidn d-eohhhpdtisophohalic
two or nore. However, as described. above,

polaytieh zaxda Zoled: e I squtetha ke sahidging rigid

skel etons such as terephthalic acid and 4,4

' [8i0gEny| di carboxylic acid are disadvantageously
used al one as Z(COCH)2 because they 10 per se have

reduced sol ulin iFAdEEioR-art dKeracagesysicsafidi on

an an or ani ¢ sol yent .and the transm.ssion of _the

10, 168 FEYn B9 iagi© g PRARArS: Fanpiths

deﬁo oa coh%qo%ﬁ a monoamine to make the above-described
dicarboxylic acid Z (COOH), for use. Here, examples of
the monoalcohol include Cl to CS alkyl alcohols such as

methanol, ethanol, propanol, isopropanol,'butanol, and

15 t-butanol, and C6 to Cl9 aralkyl alcohols such as

benzyl alcohol, and examples of the monoamine include
Cl to C5 alkylamines such as butylamine, and C5 to Cl1l2
arylamines such as aniline. In an alternative process,

a tetracarboxylic acid dianhydride may be also reacted

20 with a bisaminophenol or a diamine, followed by

subjecting the generated carboxylic acid residue to
esterification or amidation using the above-described
monoalcohol or moncamine.

Further, one mole of bisaminophenol may be

25 also reacted with two moles of trimellitic acid

chloride anhydride to produce a tetracarboxylic acid
dianhydride, which is then ring-opened in the same way

as that for the above-described tetracarboxylic acid



15 Further, in the hydroxypol yam de of the present
invention, it is also preferable that the termna
group thereof is capped with a particular organic
group. Exanpl es of the capping group include organic
groups as described in JP-A—Q?-197153. The 20 cappi ng
Wth the group is expected to ke favorable the
nec j pert d a K relie .
pat torRAgArEUBER, HaRar CRUTRBA o At Thd e dfargipt i
cappkig g&eggﬁigrﬁopsu IlTows. 34 tl 11 Woa CCL(?FF
1 4 ~ 270001 Ci~FE -0-CG1B~1- L C % SO NW 30NH_
Cs- N+ [002411fupibaneihg EB@dH?HE%xgﬁ%%yamide.of.the
nt inv

hydr oxypol yam de of  the prese _ ntion, a diamne

ot hefedban iNe-AbOYR; HRECHKEBEILBLFATIN@RARROlZ (COOH), may
conmpounds may be subjected to 5 condensation. By way

of exanpd®, a Ubhé So£0Nsi §t EBGLOhaRiohl bIFC@Ko or more.

atom contai ni ng di am ne and a dicarboxylic acid are
contlensest, Ths sdemyribedoxecadhepbl@hess ok zaleSidds3an
waf er providing a substrate. Exanples of preferred
sugrefwngomes haelnglerbgsd4sB8letons such as terephthalic

acid and 4,4'’'-biphenyldicarboxylic acid are
disadvantageously used alone as Z{COOH); because they
10 per se have reduced solubilities in an alkali aqueous
solution and an organic solvent and the transmission of
the i-beam, an outgoing light from a mercury lamp, is
decreased.

[0023]

15 Further, in the hydroxypolyamide of the
present invention, it is also preferable that the
terminal group thereof is capped with a particular
organic group. Examples of the capping group include
organic groups as described in JP-A-05-197153. The

20 capping with the group is expected to make favorable
the mechanical property and shape of a cured relief
pattern after heat curing. Examples of preferred such

capping groups are as follows.



am nophenyl ) di met hyl si | ane, bi s(4- am nophenyl)
tetranet hyl si | oxane, bi s(p-

am nophenyl )t et ranet hyl di si | oxane, bis(y-

am nopropyl )tetranet hyl di sil oxane, 1,4-bis(y 5
aninopropyldinethylsiIyI)bené ne, bis(4-

am nobutyl)tetranethyl disilo and bis(y-

am nopropyl) tetraphenyl disil oxane. When units

contai ning a diam ne other than the above-described
bi sam nophenol conﬂbunds are 10 conderfsed, the anount
of the bi sam nophep+Nenpound is prgampbly 70 to
100 nol e% nore pﬁﬁferably 80 CHRCHHOCH nol e% based on
the total diamn [0025] A prss ;.,'nr produ0|ng t he
hydroxypolyanideecQ§gjﬁ

descri bed using an acid chloride process as an
exanple. In the acid chloride process, the acid
chloride used is f|t obﬁal ned by actln
di car boxylic aci d T ancenpess ony;

excess t hionyl chlorldeﬁgnﬂer heatlng an@ reduced
pressure, followed by recrystallizing the residue with
a solvent such as hexane or toluene. The acid chloride
25 thus obtained may be gbed after i atfon, or may
be directly enpl i S i

di carboxylic acid chloride thus pro wced may be

di ssol ved t oget her
COOH
CHy~50y NE-~

usual ly in a peyd
CER” e
COOH COCH

[(0024]

Further, in producing the hydroxypolyamide of
the present invention, a diamine other than the above-
described bisaminophencl compounds may be subjected to
condensation. By way of example, units consisting of a
silicon atom-containing diamine and a dicarboxylic acid
are condensed. This may improve adhesiveness to a
silicon wafer providing a substrate. Examples of

preferred such diamines include bis(4-‘



36 solvent such as N-nethyl-2-pyrrolidone or N, N

di net hyl acetam de, foll owed by reaction at room
tenperature to -30C in the presence of an acid
acceptor such as triethylanm ne or pyridine to provide
a 5 hydroxypol yam de. RECUTTI%Q units in the
hydroxypolyanide obt ai ned uglng at | east one kind of

N S LT
U SO 10 0

arrange recurr unit

derama%;frf lt)hfe@faﬁﬁéwwi&ﬁ&k&'n é%& and a

recurring un|t derived fromthe

ar fa&kﬂ@ﬁﬁ:rdﬁﬂ@‘@@tﬁ%n@tﬂﬁ[wpﬂyoxéﬂesuﬁ hy c@§§( when
two or nore of 15 bi sam nophenol conpounds or two or

SO fagni @ffo pioparliXd tHy 1 £l ¥iS) ldez shapl bagepusl y added

to a reaction solution, the recurring units are

ar rarigethuaty 1r) ardorane@h it ki s Dl dredndansh d vibes (§-wo  or
nore of bi sam nophenol conpounds or two or nore of

di eavibopyiopy 1ddieds: agrte i diddielbxandr. a tinme di fference
to a reaction solution, or a hydroxypol yam de

obt ai ned by Whenr gadttisorraftaimeing ml dipfmine other than
blsan1nophenol conpound and one ki nd of dicarboxylic
ac8eafBoyenfgseribed diispa igmrhanat b@omwm%c@r%n
u5|nﬁpanother kind for at |east one of th

10y sghffBEREN0IFNE AP Sfd & %%wwan%rzsolac%m%%nd is
fgg%g?sedblyh%r% U Ghodls’ S (.S AL, ) KW SC100
mole% based on the total diamine.
[0025]
A process for producing the hydroxypolyamide
15 of the present invention will be described using an
acid chleoride process as an example.
In the acid chloride process, the acid
chloride used is first obtained by reacting a
dicarboxylic acid with an excess of thionyl chloride in
20 the presence of a catalyst such as N, N-
dimethylformamide or pyridine before distilling off
excess thionyl chloride under heating and reduced
pressure, followed by recrystallizing the residue with
a solvent such as hexane or toluene. The acid chloride
25 thus obtained may be used after isolation, or may be
directly employed without isclation. The dicarboxylic
acid chloride thus produced may be dissolved together

with a bisaminophenol compound usually in a polar



The hydr oxypol yam de of the present invention 37 is
characterized in that the heating thereof produces a
crosslinking reaction as well as a reaction to convert
i nto oxazol e. Thus, a pol ybenzoxazole resin which is
partially crosslinked in the rt of

5-am noi sophthalic 5 acid may be obtained. In the

SUrystyeRer 6RERSEA! R BY HiAe Lorumla 5 {1). above,, m and
P om2-°to ) )

!N__
n are integers totaling preeferably

frogimetRy 190t bRl Qe, 2rboh Blrelf b'}'?o AN g g dhan

1,000 is unfavorabl e because it becores l'ess -

SOl tithiSe + &t @Fe OF §ANB S Of 1Y 0o APHe s BXEECRR! ¥ndibhiCUlbeptor
to handle. Less than 2 is also " unfavorable Bepause
sufdich end phystepl apiepesti ggre@inenl Re-AGRLed.

In addition, mand n are integers satisfying 15 0.05

X_ Hydfaowypglyadidereferably 0.1 < ni(mtn) <_ 1. A

val ue of (m(m+n)) of less than 0.05 becones |ess
effective i n Reprovimg heatsr éai shanbgdane yeheriaadlde

resi stance because of reduced crosslink density.

[ oPairgsl (Birg osslieksngongekisdl nft hhec abpos-teedribed
of the present invention, a crosslinking agent may be

us & SafHE el amrpundgehf O bf @t )koaadcetpdendt one

caysin crossl i nkin reaction by heat, and exanples
thg(r@&? %néﬂfl?d@bm WwIyed dbepbhadylas apasyY (COOH),

ound, and an_am no resin. An
1000%%%“2%’@%E%E%E%1%hﬁc(ﬁgge or randomly. A recurring

acryta
unit derived from the dicarboxylic acid Y(COOH), and a

recurring unit derived from the Z(COOH), may be arranged
blockwise or randomly.

In such case, when two or more of

15 bisaminophenol compounds or two or more of dicarboxylic

acids are simultaneously added to a reaction solution,
the recurring units are arranged at random. On the
other hand, when two or more of bisaminophenol

compounds or two or more of dicarboxylic acids are

20 added with a time difference to a reaqtion solution, or

25

a2 hydroxypolyamide obtained by the reaction of one kind
of bisaminophenol compound and one kind of dicarboxylic
acid and a hydroxypolyamide obtained by the reaction
using another kind for at least one of the
bisaminophenol compound and the dicarboxylic acid are
condensed, the recurring units are arranged blockwise.

[0026]

The hydroxypolyamide of the present invention



an epoxy conpound are preferable, and an acryl ate
conpound is nore preferable. 38 The acryl ate conpound

refers to a conpound having, in the nolecule, a group

selected from acrylate, nethacrylate, acrylam de,

exanpl es thereof include ne

5

10

15

20

25

met hacryl am de, and the IikSR 5 Preferred specific
acryl al dehyde,

TeuaC AR e SIS T BEL e 26 168CERETEEEY L2 ces

et hyl netha at e, acryl a eénz

”Etdi%gs\ﬂi@ﬁ&ngg%éﬁcﬂ%rha&é y&@%f’ agyg! ngéﬁhon tfoconvert

nmet hacryl ate, 2-di et hyl am noet hyl net hacryl ate,

di m&r@yloada'zraq%t.hylfrm,haeprp/éﬁ{@enéi@ﬂ%aie nBLhaar yhate is
2- et hoxyet hyl nethacryl ate, €thyl nethacrylate, 2-

et bylrtexyll yreirfae M iited frdhe Vha PRtEACEYARE Boisophthalic
hexaf | uor opropyl nethacryl ate', hexyl nethacrylate, 2-
hy dedxy elalyy beneitacmddt e, propyl nethacryl ate, nethy

15 nethacryl ate, octyl nethacryl ate, stearyl

met hacryl at e In teéer attydraafurd wep reedmeed @t €he 3formula
(trinmethoxysilyl)propyl nethacrylate, vinyl

met hacepbaee, maenol ei @readmtiesyame, tdtalciyg afitoe- 2- to
nethEIBropanesulfonic acid, acrylic acid, butyl 20
actyPAPe, PEgérsnblyl faxonySatte, 1dithy| Herel at efohrkydf m
acryl ate, hydroxyethyl acrylate, 2-methoxyethyl _
ac?gﬁa{le?fsfﬂ@afey%hé& W B08 13- unfavareddssibgFa propyt

oot ERc BRI o Sl el e
teéﬁ@?éﬂXi%”Si@% %Bhtdkgehg%%&%[atiégéﬁgﬁgﬁ lfg“%lso
unfavorable because sufficient physical properties can
not be achieved.
In addition, m and n are integers satisfying
0.05 £ (m/{(m+n)) £ 1, preferably 0.1 £ m/(m+n}) < 1. A
value of (m/(m+n)) of less than 0.05 becomes less
effective in improving heat resistance and chemical
resistance because of reduced crosslink density.
[0027]
(B) Crosslinking agents
In the composition of the present invention,
a crosslinking agent may be used. The crosslinking
agent refers to a compound causing a crosslinking
reaction by heat, and examples thereof include an
acrylate compound, an epoxy compound, a methylol
compound, and an amino resin. An acrylate compound and
an epoxy compound are preferable, and an acrylate

compound is more preferable.



gl ycol dinmethacryl ate, neopentyl gl ycol diacrylate,
neopentyl gl ycol diacrylate, 2-hydroxy-1, 3-

di met hacryl oxypr opane,

2- hydr oxy-1, 3-di acryl oxypr opane, 39

tri met hyl ol propane trinethacg% ate, trinmethyl ol propane
triacryl ate, tetranethylolnet ane trinethacryl ate,

tetranet hyl ol mé%#nﬁaﬁndt gg&ca t byl al R ﬁn%gl%d

tetramet hacry t r amet ane et raacry

5 dié@rl?' olrprwrfﬁ‘oiééﬁf@”é{' % Hgn§8§£é'\é%a' cfg?fﬂl od

EO nodified triacrylate, and

di agimphaite, [RO28cR 5&@ SHE | e §
NK- es%ﬂ}er 10 seri es 20C-i M4gl§%§/kggbaﬁe‘l\:/§§§§%ﬁ'a%égle,’ and
SAthS 1AMR. | OG AMP-20G, AMP-60G AM 90G, A-SA, LA

1G 2G 3G 4G 9G 14G 23G BG HD, NPG 9PG 701,

5BPE- 100, BPE-Pr2(&rBRE-H:i BRE-d380p14s 20Rerfof09nclude
A-600, A-HD, A- NPG APG 200, APG 400, APG 700,

A- BREh&crylbAdenvRE, AnctthadPT] arki J&M Bet RadMyi 8L, aand, 2-
A-TMMI (all of which are trade nanmes) from
Shilpcrakarety lokartieddly Il0ms thaacyl #ue f hetlglchethacrylate,
exanpl es thereof are Light-Ester series M E, NB, IB,
EHbePBYleeIEhQCIWi'ﬂtE'FD utsel I@thmyh@m cyalohexyl
CH, THF, BZ, PO, 20 HOP- A, HOB,
A, TREDRBIYBE ﬁH 2Hélﬁ¢ﬂﬂy1@mlmqemhxi MtiEcT ke,

3%% g D ™P, G 101P, G 201P, BP-2EM TB,

10, sé &%Y E‘Jml&Ee Eé mﬁéa%éa ﬂrEG?OWY]l\/LWh%rm:ater
M 6F né and 10DC (al.l of whic re
trgd%tﬁgh g?hyron1 Voeie] ﬁf e &EthqqRy rhék

ethylhexyl methacrylate, furfuryl methacrylate,
hexafluoropropyl methacrylate, hexyl methacrylate, 2-
hydroxyethyl methacrylate, propyl methacrylate, methyl

15 methacrylate, octyl methacrylate, stearyl methacrylate,

tetrahydrofurfuryl methacrylate, 3-
(trimethoxysilyl)propyl methacrylate, vinyl
methacrylate, acrolein, acrylamide, 2-acrylamide-2-
methylpropanesulfonic acid, acrylic acid, butyl

20 acrylate, cyclohexyl acrylate, ethyl acrylate, hexyl
- acrylate, hydroxyethyl acrylate, 2-methoxyethyl

acrylate, stearyl acrylate, 3-(trimethoxysilyl)propyl
acrylate, methoxydiethylene glycol methacrylate,
phenoxyethyl acrylate, glycidyl methacrylate,

25 tetraethylene glycol dimethacrylate, tetraethylene

glycol dimethacrylate, neopentylglycol diacrylate,
neopentylglycol diacrylate, 2-hydroxy-1,3-

dimethacryloxypropane, 2-hydroxy-1,3-diacryloxypropane,



25 Further such exanples thereof are Light- Acrylate
series |AA L-A S-A BOA ECA MGA, 130A, DPMA,
PO A, P-200A, NP-4EA, NP-8EA, THF-A, |B-XA HOA,
HOP- A, M 600A, HOA- M5, HOA- MPE, 3EG A, 4EG A, 9EG A
40 14EG A, NP-A 1.6HX-A 1.9ND-A, DCP-A, BP-4EA,
BP- 4PA, TMP-A, TMP-6EO- 3A, I§-SA, PE- 4A, DPE- 6A,
BA-1150; [ ;
e By 14 oﬁﬂﬁb(%fgﬂékﬁﬁkk%ggt%?d?Qéﬁ%%h ﬁﬁiﬁropane

nanmes) from Kyoei sha Chem ca ur

sucady | fse | Nesepdna¥ o, EpONYrESher tr§ﬁtéitﬁ§cl}_4ly§.%%,
40EM 70PA, 200PA, 8QOWFA,” 3002M and 3002A (al of

whitedt raine: tHyadel i fesne f o1 Kypehsba tghﬁﬁhﬁﬁh¥§%imethane
Ltd. Further such exanples thereof are Aronix 10

seticar dtethacdiiis, MddthamdtdtloidkiAdneMittaacrylate,
M 120, M 208, M 210, M 211, M 215, M 220, M 225,

SM 233 ty240 prdfadd  t 260 r M279, M38pant309acid EO-
M 310, M 315, M 320, M 350, M 360, M 400, M 408,

M 105011 fijeR3 A0 1 Anr54ed,e Markb 08, preewo M 5 7D0-fadl £ oéd

whi ch are trade nanes) from 15 Toagosei Cheni cal

| ndldscaylede- Ltd. Further such exanpl es ther eof

i ncl. ude DVAEA, DMAPAA, DMVAA, ACMO, NI PAM and DEAA
(al[loogis]vvhi ch are trade nanes) from Kohjin Co., Ltd.

Anong these acryl ate conpounds,. those each 20 having
two or nore FH#%‘&III FUSH PREIRASS HeRReY ome® NErespser

- 102 8?2%%;&%5@@%858%@&? 's%e, L W2Yod NSPLXYs £OMPOUNG
10G, AMP-20G, AMP-60G, AM-90G, A-SA, LA, 1G, 2G, 3G,
4G, 9G, 14G, 23G, BG, HD, NPG, 9PG, 701, BPE-100, BPE~
200, BPE-500, BPE-1300, A-200, A-400, A-600, A-HD, A-
NPG, APG—ZOO, APG-400, APG-700, A-BPE-4, 701A, TMPT, A-

15 TMPT, A-TMM-3, A-TMM-3L, and A-TMMT (all of which are
trade names) from Shin-Nakamura Chemical Co., Ltd.

Further such examples thereof are Light-Ester

series M, E, NB, IB, EH, ID, L, L-5, L-7, TD, L-8, S,
MC, 130MA, 041MA, CH, THF, BZ, PO, IB-X, HO, HOP, HOA,

20 HOP-A, HOB, A, HO-MS, HO-HH, HO-MPP, G, P-1M, P-2M, EG,
2EG, 1.4BG, 1.6HX, 1.9ND, TMP, G-101P, G-201P, BP-2EM,
TB, IS, MTG, BO, CL, 3EG, 4EG, 9EG, 14EG, NP, M-3F, M-
4F, M-6F, FM-108, 1.3BG, and 1.10DC (all of which are
trade names) from Kyoeisha Chemical Co., Ltd.

25 Further such examples therecf are Light-
Acrylate series IAA, L-A, S-A, BO-A, EC-A, MTG—A, 1304,
DPM-A, PO-A, P-200A, NP-4EA, NP-8EA, THF-A, IB-XA, HOA,

HOP-A, M-600A, HOA-MS, HOA-MPE, 3EG-A, 4EG-A, 9EG-A,




having, in the nolecule, a group selected from epoxide

25 and cycl ohexene oxide. Preferred specific exanples

t hereof include ethylene glycol diglycidyl ether,

di et hyl ene glycol diglycidyl ether, glycerin

di gl yci dyl ether, neopentyl 41 gl ycol diglyci dyl

et her, trinethyl ol propane triglycidyl ether, and

triqg I cyan ushREE S xagpl _
e e SeCVaR e, FUONDSE, SUeD XaRBLARs op-aca,

406typ )P, 18080 @QP PE-3AD0PNE 5 1680 MFalQONF, pa-
4000, and 3002 (all of which are {rade ﬁgneg? ??gEIBA

Kyagisshaifehem aalp Coall WM. wiN 0N 02 £ HEEL2800X¥mes) from
conpounds conmpounds having two or nore epOX|de

gr ey idre: Ealdnicidlardy. preferable.  [0030] 10 The
met hyl ol conpound refers to a phenol derivative

Shavi ng, in thmmdleacyiesh aimiglyd Ol Clge HePf OhreaBpoxy-Ester

15

20

25

al koxynmet hyl group. Preferred specific exanples

t hepadfes Mclaidd ,DMIOERG, TOMA,OC 0 MM - GEMIFTA AnBI0 TBM; BRnd

from Honshu Chem cal Industry Co., Ltd. and 46DMOC, DM
5390@@ Fall6DNP@hibM BIRC a6 DMPEHP, TheB| Rydeiahd

(all of which are trade names) from Asahi O ganic

Chgﬁ?@élcéll fustityl-Co., Ltd. The amino resin refers to
mel am ne resin, benzoguanan1ne resin, urea resin,

gl ycol urea r &S er2@“ﬁ?dﬁﬁﬁﬂﬁhﬂﬂ(ﬁﬂﬁﬁ%ﬁﬁr%ﬁﬁrﬁr%ﬂﬁx

1005 bR B e Rl B S PR SRR, w120,
M5228g, Mi—280, A091¥0¢ #2%1s5, m-220, M-225, mM-233, m-240,
M-245, M-260, M-270, M-305, M-309, M-310, M-315, M-320,
M-350, M-360, M-400, M-408, M-450, M-5300, M-5400, M-
5600, and M-5700 (all of which are trade names) from

Toagosel Chemical Industry Co., ILtd.

Further such examples thereof include DMAEA,
DMAPAR, DMAA, ACMO, NIPAM, and DEAA (all of which are
tréde names) from Kohijin Co., Ltd.

Among these acrylate compounds, those each
having two or more thermally polymerizable functional
groups are particularly preferable.

[0029]

The epoxy compound refers to a compound
having, in the molecule, a group selected from epoxide
and cyclohexene oxide.

Preferred specific examples thereof include
ethylene glycol diglycidyl ether, diethylene glycol

diglycidyl ether, glycerin diglycidyl ether, neopentyl



from Sanwa Chem cal Co., Ltd. and Cynel series 235,
303, 1123, and 1170 (all of which are trade nanes)
from 25 Mtsui Cytech Co., Ltd. The crosslinking
agents descri bed above may be used alone or in a
conbi nation of two or nore Kijgds. In the conposition
of the present invention, 42 when the crosslinking

ageglyisl adigtycidel bd ERat NOt r BRI 1 S DS F ESery .
preferably 1 t% SO?parts by n%ss, %Dr£$p§g%%ra f§g%YCldyl

t o 2bhesay tsndyt MBgbydEee DSodPbhupakds by mass of
hydr oxypol yam de. A bl ending anount 5 of less than 1

part by mass hastidi tdecladskdnpre effiesteor Convaige! v,

nore than 50 parts by nass nmakes poor the stability

or Bpahigirtaphsr odear4iR eriGiE,c 2 ik t MOORoMpms) t2gur, 400p,
£0031 10 (C) Optically active conpounds The resin

0 NE onl &f0 + HOMR,eSEHIME,i iV, emd 800 HIkeaf Wwhich
subjected to heat curing for wuse, but is preferably
enpRRy ddFade teaneor firsin Xyaessisha cirgrosiali do havitnh
positive photosensitivity by adding 15 an optically
active conmpodfRPBeddifse £Oaxy conpmunstsn cmpdunds having
forned. Preferred gptically active compounds

(P&l 23F AT 18P0 ¥ isiee G PSo 358 PRAC DYl lyg@referable.
phqﬁﬁﬁﬁﬂsitive di azoqui none conpounds. Specifically,

20 t'héy "are conpounds having a 1, 2- benzoqui nonedi azi de

10 1, 2-naphiRogui BoRgd! Az iguly YEIELLS (ANd Sxammhes
derivative having, in the molecule, a methylol group or
an alkoxymethyl group. Preferred specific examples
thereof include DML-PC, DML-0C, DML-OCHP, and TML-BP
from Honshu Chemical Industry Co., Ltd. and 46DMOC, DM-
15 BIOC-F, 26DMPC, DM-BIPC-F, 26DMPCHP, TM-BIP-A, and TMP
(all of which are trade names) from Asahi Organic
Chemicals Industry Co., Ltd.

The amino resin refers to melamine resin,
benzoguanamine resin, urea resin, glycolurea resin,
20 hydroxyethyleneurea resin, and derivatives thereof.
Preferred specific examples thereof include Nikalak
series MW-30HM, MW-100LM, MX-270, MX-280, and MX-29%0
from Sanwa Chemical Co., Ltd. and Cymel series 235,

303, 1123, and 1170 (all of which are trade names) from

25 Mitsui Cytech Co., Ltd.

The crosslinking agents described above may
be used alone or in a combination of two or more kinds.

In the composition of the present invention,



t hereof include well-known substances as descri bed

e.g. in US Patent Nos. 2,772,972, 2,797,213, and

3,669, 658. Preferred exanpl es of such conpounds 25

include the following. 43 [0032] QO ~ , C/-\ Qc

/-\ Q@ 0 Qo 0 0Q 0QH3 QOy\ i /-\ OQCH3 /-\ OQ

CH3 CH3 QO c OCQ QO OQ I\ 1\ OOOOQS—dBOQSgQ/-\ C OQ
hdi38r &5 £Hon IRy Gilge £HB1 s O e .ggQ

\O%@\QI\OQbOOOQ cmcm%:gcmcnsc%@c%%

\ lanountOGhekr 38 LHD kde A1 (01 000 BN 09 BY (RsQ0

more preferably 3 to 20 parts by mass based on 100

parts by mass of hydroxypolyamide. 2A blending amount

5> of less than 1 part by mass has little addition effect.

Conversely, more than 50 parts by mass makes poor the
stability or lithography characteristics of the
composition.

[0031]

10 (C) Optically active compounds

The resin composition of the present
invention can be directly subjected to heat curing for
use, but is preferably employed in the form of a resin

composition having positive photosensitivity by adding

15 an optically active compound because a relief pattern

20

can be formed.

Preferred optically active compounds
(hereinafter also referred to as "PAC") include
photosensitive diazoquinone compounds. Specifically,
they are compounds having a 1,2—benzoquinonediazide or.
1,2-naphthoquinonediazide structure, and examples
thereof include well-known substances as described e.qg.
in U.S. Patent Nos. 2,772,972, 2,797,213, and

3,669,658. Preferred examples of such compounds

25 include the following.



00 CQOQ Q@ 00 O0QO0 M OOC3CFR3 @/ O CH O
Q1 I 0QOCsHuU wherein Qis a hydrogen atomor a
napht hoqui nonedi azi desul fonate group, and all s are
not simultaneously a hydrogen atom) The bl endi ng
amount of PACin the resin 5 nposition of the
present invention is preferab 1 to 100 parts by
s o §Pf e preferably 5 to 30 parts by nass, based on
100 parts by mass of hydroxypol yam de. A bl endi ng
amount of PAC of |ess than one part by mass nmakes

l'i ght - patternlng propertles liable to becone 10 poor,

and i ncf@ coat f|In1re duri 45
develop olv y, nore % | PRILS mass
generates es? due durlng devel opnent® and do€s not

provi de a satlsfactory pattern. [0033] 5 (D Oganic

solvents Or ( 0 o the resin Qg;tlon of t he
presegpb dy dr oxy &f erably
used by n~ |n an or to make

into varnish forﬁ1because the applica 1on thereof to a
10 substrate cgn be facilitated.

L DD

g
m—@—c-@-oo 0Q 0Q 0Q

H;C—C—CH; CHy CH; CH;,

00




10

Exanpl es of such solvents include N-nethyl-
pyrrolidone, cyclopentanone, cycl ohexanone, y-

but yr ol act one, N, N-di met hyl acet am de, di net hyl

sul foxi de, diethyl ene glycol dinethyl ether,

di et hyl ene 15 gl ycol diethyl ,ether, diethylene glyco
di butyl ether, propylene gl§ ol nnnonethyl et her,

di propyl ene gl ycol nononethyl ether, propylene glyco
nononethyl ether acetate, nethyl Iactate et hyl
| act at butyl acetate, ﬂethyl-l 3-8
acet ate, gl ycol - 3- nong

net hy ruvat e,

met hyl - 3= and phenoXydt ha
may be usedrs ™ a mxture.

anount gani g=sqQl vent in 25t

2 i nvent i or
For e preferably Y&
parts @y nass, based on d®0 parts byorass of 00
hydroxypolyanide. 46 [0034] (E) O her additives In
the resin conposition of thggpresent invention,

addi ti ves,such as a dye, urfactant, a 5 oQ
st abLl] and a bondi g yxi.liary for enhancing
adhesi oa=i/0 _a a be optionally used.

addi ti on, . 12 pronoti ng
to (oJok havi ng B W
phot © esent |nven on.
Q0 00 00
0 o)

CF, CF Qo o0

| 3
N N
d 0 L
QO ‘ 00 CsHyz

wherein Q is a hydrogen atom or a

naphthoquinonediazidesulfonate group, and all Qs are
not simultaneously a hydrogen atom.)

The blending amount of PAC in the resin
composition of the present invention is preferably 1 to
100 parts by mass, more preferably 5 to 30 parts by
mass, based on 100 parts by mass of hydroxypolyamide.

A blending amount of PAC of less than one part by mass
makes light-patterning properties liable to become

poor, and increases coating film reduction during



10 Wien the above additives are specifically

descri bed, the dye may be, for exanple, nethyl violet,
crystal violet, or malachite green. Exanples of the
surfactant include a non- ionic surfactant consisting
of a polyglycol such as leypropylene gl ycol or
polyoxyethylene | auryl ether or a derivative thereof,

SRR L R el LAy e

r?glr?e@ Asahl éass %@ﬂcﬁﬂdﬁsgl délorpxg%ng‘%%%oaoéyﬁg%

Si l9%ANGeS W fagtia &&q, 2341 (trade nane, from
Shllpn Et su Chem cla K Lté%a) DBE (trade name, from

Chq@@g3¢orporat|on), or @ anol (trade nane, from
Kyoei sha Chemi cal Co., Ltd.). Exanples of the bonding

sauxiliary inqydergdnid kdivdamazol i nes, butyric acid,

10an?HB

15

20

25

pol yhydr oxystyrene, pol yvinyl methyl ether, t-butyl

novol ac, epoRysolraieg tepahe pelsifercongith MAIdQUSE the
silane coupling agents. Preferred specific exanples of

si bareea? icwueplting,agdmt yidiolxyte 1y andabd iion profkicibly
of a 3- nethacryl oxypropyltrial koxysil ane, 3-

mettR&dr Yoy geopyiianalikosiyalaky logigaarie; s»lvent to make

gl yci doxypropyl trial koxysilane 3 5

gl yBFBOXPBROFY dPamkBRyalRel $hcanppldcation thereof to a

am no Itrlalkox sil ane, or 3-
g gg?dFQPkB?y PE&F%FP&EQ and an aci d anhydri de

d di
3- an?ﬁgproL3E§¥W8hﬁ8x9giF&ﬁ@ gplvents include N-methyl-2-

pyrrolidone, cyclopentanone, cyclohexanone, y-
butyrolactone, N,N-dimethylacetamide, dimethyl
sulfoxide, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether, diethylene glycol dibutyl ether,
propylene glycol monomethyl ether, dipropylene glycol
monomethyl ether, propylene glycol monomethyl ether
acetate, methyl lactate, ethyl lactate, butyl acetate,
methyl-1,3-butylene glycol acetate, 1,3-butylene
glycol-3-monomethyl ether, methyl pyruvate, ethyl
pyruvate, methyl-3-methoxypropionate, and
phenoxyethanol, which may be used alone or in a
mixture.

The blending amount of the organic solvent in
the resin composition of the present invention is
preferably 70 to 900 parts by mass, more preferably 100
to 400 parts by mass, based on 100 parts by mass of

hydroxypolyamide.



3- am nopropyl di al koxyal kyl si | ane whose am no group is
10 converted to a urethane or urea group. The al kyl
group referred to herein may be, for exanple, a

nmet hyl group, an ethyl group, or a butyl group; the
acid anhydride may be, for qﬁﬁnple, mal ei ¢ aci d

~anhydride or phthalic acid anhydride; the acid

diaﬂﬂygg'de may be, for 15 exanple, pyronellitic acid
di anhydride, 3,3',4,4" - benzophenonetetracarboxylic

acid dianhydrigp,opﬁe , 4qaiPxydiphthalic acid
di anhydri de; the urethane group may be, for exanple,

a t'bUtOxycarQQnVE@HEQQiﬁrQHﬁpogﬂgiBEeoquﬁ@ %E%%%nqay
be, for exanple, a 20 phenyl am nocar bonyl am ndo group.

[ 0G3benfthieord) se@d ikt i v8s Ps@ERt 8022898t LSspreherabky -

a conpound having a phenolic hydroxyl group; exanples

i hertenfi ldared hdidlea bhophengl auki DeakyphgpoknaaRRIHAdS

25 such as MrisPC and MetraPC (trade nanes, from
HorsthesiCrertical dulshistatye Goay bédoptionailingased. In
phenol conpounds such as TrisP-HAP, TrisP-PHBA, and

Tr iasiRbipA ont raadil swoies; 1 dn-gpr domishnig Chgantatahndashdged to
Co., Ltd.), 48 diphenyl nmethanes in each of which the

2 fthes nepdino gempaidrirotha hengheryl t jyeuphatesensitivity
substituted with hydroxyl groups,

3, 8fditpre RPESESSadeyanticaeh of which the 1 to 5

hydrogen atons of the phenyl group are substituted 5

with hydr oxy%%“o&%‘?, a&i?é’el:afgq’e"a’c‘ﬁ%na?ﬁﬁ otRRE1bicaliy

bi g-(3-.am _no- 4 hydr oxyphenyl ) hexaf | uor opr opane and 5- '
noré %%ﬁéﬁlg?iz, §p3%/9§|%§§vl iCracit aﬁﬁﬁ}%ﬁf‘?ﬂ’e,m%’?ﬁyfh%lc’let'

1:%rystal violet, or malachite green.

1

]

Examples of the surfactant include a non-
ionic surfactant consisting of a polyglycol such as
15 polypropylene glycol or polyoxyethylene lauryl ether,
or a derivative thereof, a fluorine surfactant such as
Florard (trade name, from Sumitomo 3M Ltd.}, Megafack
(trade name, from Dainippon Ink And Chemicals, Inc.},
or Sulfron (trade name, Asahi Glass Co., Ltd.), and an
20 organic siloxane surfactant such as K2341 (trade name,
from Shin-Etsu Chemical Co., Ltd.}, DBE {trade name,
from Chisso Corporation), or Glanol (trade name, from
Kyoeisha Chemical Co., Ltd.).
Examples ¢f the bonding auxiliary include
25 alkylimidazolines, butyric acid, polyhydroxystyrene,
polyvinyl methyl ether, t-butyl novolac, epoxysilane,
epoxy polymer, and various silane coupling agents. |

Preferred specific examples of silane



reacti on product of bis-(3-am no-4-

hydr oxyphenyl ) sul fone and 1, 2-cycl ohexyl di carboxylic
10 acid anhydride. [0036] <A process for producing
the cured relief pattern and the sem conductor device>
A process for producing the gured relief 15 pattern
of the present invention uses the above- descri bed

[ eSiduSOIRPSidd s NENGIPOR! EEYE:1BROBISANEL i Y 3-
and the production thereof Is carrie out using the

f olrentv 10 S BB r okEL GO0k | 901 hSef | 8BSt applied to a
20 sem conductor wafer providing a substrate. A

bomeh trgh c B0 A yipgop ySlutile 8802y 81 kaNei toHel i B9 agent may
then be prelimnarily applied to the substrate for

t hey Ipuriplssyp refp i Itariedd oy sidihwse vepess bet ween t he
conposition and the substrate. Exanples of a nethod
>f org ltyhre. A28 yaoppplpiydatiiadrk d e Lidel spi samepad+ ng using a
spinner, spray coating using a spray coater, dipping,
pr iamiingg,r ogryd t niellikceyatiilrgne Anong3+ hese nmet hods, the
spin-coating is preferable because the nunber of

r ePSHGOPERP YA ipfkosyaldpilimidrarcamyd @hanged aphydride or

easi Ly control film thickness. The coating film

t hPCRkRe8d g ydRd dee oppesiat iSoramignedry Hpr iabkoxgsihane or

to_provide a i.ckness of Q.1 to 20 pmafter the )
AR npEr g RS Rd hydstiand M9 AFiRe Byoup i

lO?ngﬁ%Egggg Eglgo&%gtggngrg¥ﬁd¥gg1 fghgptifﬁglégﬁ§ligroup
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orm
referred to herein may be, for example, a methyl group,

an ethyl group, or a butyl group; the acid anhydride
may be, for example, maleic acid anhydride or phthalic
acid anhydride; the acid dianhydride may be, for
example, pyromellitic acid dianhydride, 3,3',4,4'-
benzophenonetetracarboxylic acid dianhydride, or 4,4'-
oxydiphthalic acid dianhydride; the urethane group may
be, for example, a t-butoxycarbonylamino group; and the
urea group may be, for example, a
phenylaminocarbonylamino group.
[0035]

The dissolution-promoting agent is preferably
a compound having a phenolic hydroxyl group; examples
thereof can include bisphenocl, linear phenol compounds
such as MtrisPC and MtetraPC (trade names, from Honshu
Chemical Industry Co., Ltd.), non-linear phenol
compounds such as TrisP-HAP, TrisP-PHBAR, and TrisP-PA

(trade names, from Honshu Chemical Industry Co., Ltd.},



a desired pattern through a mask. The drying
tenperature is preferably 60 to 135C. The active |ight
may be, for exanple, X rays, electron rays,
ultraviolet 10 rays, or visible rays, but it
preferably has a wavel ength %f 200 to 500 nm an

i - beam (wavel engt h: 365 nn)4is particul arly

S P e S P LGP e
6 RSk Seroh ety O LN OAL1 00r LIS B nygeony)

Theyriguadi af efl Pasiie TP R4 hen %Ségéﬂegfawg;caemeq to

usi'ng a developer to provi'de a positive reli

patst efirognl e ey el Opete Vﬁﬁéﬁlmr%f#fé aQ{%MsH§€gted

here is an aqueous solution of” an” a such as an

5i nerganihgdaldaill Jroups S adidin 41y oF Oxd €eon p[?fé‘é&i:’é”bf 2,2-
a

hydr oxi de, sodi um carbonate, sodiumsilicate, sodium

mebd sH (i3e-atre n o614 -AoMRQUS pHBYD )ihe x £ Pid B Yogdh8€aBe 5-

. (e.g. ethylam ne or n-propylam ne), a secondary am ne

10

15
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25

( engrbgiraehy-anidnel ioa rtioxy-lpro pyd iadri ard)yd ai dey tamdythe 1:2
amne (e.g. triethylam ne or nethyldiethylamne), an

al E8R6rrapnneregugt difnbtilsy @-tramiolcai-ne or 50
triethanolamne), or a quaternary ammoniumsalt (e.g.

t eV dRRENPhaRNE A SWRPPE axiddd & avstlradewl inparthemy 1 ic
hydroéideé, or. an aqueous sol ution consisting of the
abdFeadiiBEdE 186 uti on to which appropriate anounts of

5 ?pogk ohol such as nethanol or ethanol and a

surfacrtant

<A process for producing the cured relief
pattern and the semiconductor device>

A process for producing the cured relief
pattern of the present invention uses the above-
described resin composition having positive
photosensitivity, and the production therecf is carried
out using the following steps.

The composition is first applied to a
semiconductor wafer providing a substrate. A bonding
auxiliary such as a silane coupling agent may then be
preliminarily applied to the substrate for the purpose
of increasing adhesiveness between the composition and
the substrate. Examples of a method for the
application include spin-coating using a spinner, spray
coating using a spray coater, dipping, printing, and
roll coating. Among these methods, the spin-coating is

preferable because the number of revolutions of the



are added. Exanples of a devel opi ng net hod can incl ude
spray, paddle, dipping, and ul trasoni c nethods.
Particularly in the production process of a

sem conduct or device, a 2.38% aqueous solution of 10

t et ramet hyl ammoni um hydr oxi d 9is often used, and the
devel oping tine is preferabl? Wthin 5 mnutes. The

POSikink@ d.ne.fbep?{l'fag{o;jbé Ofgegagi/%%g?%rrlgg%ﬁl QpRNt s

then rinsed; dist water TS y uSed as a

M SR eQlut i e Jc%a%it}ggq?%ﬂ%%%iéﬁﬁééé‘go%rEﬁ%”‘e”t

may be carried out at 2 to 1nduce a

Cr esibloRlkitN&n Heagila¥eidbBddidd 0819585 provide. a
cycl odehydration reaction to provide a cured reflef

patheemneree oFf (a1 R YRENEOHZAU L 1851 PinSXCELELAL . I N
heat resistance, 20 chem cal resistance, and fl ux

Sresistance. ByieuSi RGeS oSO COIMNCE Hrd P& 6611 PPebaking,
film or an insulating filmin the production process

of fallswriicbgdictradidedinge art hestcived Tt efn pelhid efBrm of
thus obtained may be suitably enpl oyed for producing

t he desigsedi pehdecnothdevigre.a ME38] THe: plesaEng

invention will be described based on Exanples. 51
<SYArRespsuse ashpiedrypbilyafiddee 1B&Rp| eThel mcgive light
one-liter three-neck flask was placed 18.1 g (0.10

noP§Y oPeb- ARF nBraBBAENaK &a¥si-d slificdFamsays, ultraviolet

10 rays, or visible rays, but it preferably has a
wavelength of 200 to 500 nm; an i-beam (wavelength: 365
nm) is particularly preferable. A contact aligner or a
stepper is typically used as an aligner. Pattern
drawing may be directly carried out on the coating film
15 by irradiating with a laser beam of actinic rays.

[0037]

The irradiated part may be then dissolved and
removed using a developer to provide a positive relief
pattern.

20 Thé developer which may be suitably used here
is an agueous solution of an alkali such as an
inorganic alkali (e.g. sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, sodium
metasilicate, or agueous ammonia), a primary amine

25 (e.g. ethylamine or n-propylamine), a secondary amine
(e.g. diethylamine or di-n-propylamine), a tertiary
amine (e.g. triethylamine or methyldiethylamine}, an

alcoholamine (e.g. dimethylethanclamine or



5 then dissolved in a m xed solvent of 200 g of
N- et hyl 2-pyrrolidone and 15.8 g (0.20 nol) of
pyridine, followed by dropw se adding, to the
resultant solution, 11.9 g (0.11 nol) of ethyl
chloroformate dissolved in 3g g of y-butyrolactone
before stirring at room 10 tenperature for 2 hours.
Thi tsr iveetch ool st ) 0Gr 120 qut &fh 36y 7ar&nc£r9u§9 sid of.g.
thionyl chloride dissolved in 105 g of
y - Bettyragt ettt tydreanmuerst b ey dactseic e reap v Ster ey 1 ki 1 9
of 30 mnutes so as not to exceed 10C. The resultant
solhydusxiwss ,stdzr rsed dprecarse sedurt M | @ rldhi 0I0ld NEF the
with ice in order to avoi d exceedi ng 10C before

r e lpOien g aus ouso mctlerijemattgr evh ifadl lappetbpnyi atiestandimgs of
off unreacted thionyl chloride and sul furous acid gas
as 48 By srd@dctusti Bg aerdemeh pumethBmicdl solduts eurdfactant
called reaction solution 1. 20 To a 0.5-liter
Er PERMBYER Y| adRafiRde8d@dda Peve lgpimgl Memblod cfan include

4,4' - ox b|sﬁ 20|c aci,d chloride which was then
d|§ESF edPP dgﬁfg &Ppinﬂutﬁpél&éﬁéﬁ@oanhM§ﬁ@ﬂd@tlon

ggk& dlregctlon o ut i In a 2-liter separable

(158 §18Faded"sbb8 P58 50660§29ESP?36f0 a

bt SR SoTafRLRY dov 2UH) OBV B SBY hgtspus pedBLIBR S
10N'HEEPXheghPYEﬁﬂbhgﬁﬂehyhggiwﬁgcE %f?eﬁlgmgéo Ml 8k

pyri di ne waS subsequent

Cogtv8Uop on§Cr i kB 1E9p98585a5§9dW1t5§ﬁcg'ﬁgnﬁeggt'Ons

1 and 2 were transferred to separate droppi ng
funnel's, andThénpbsanepystyladdedadtopW 88rh@d by the

1

development is then rinsed; distilled water is
preferably used as a rinsing solution.

15 Subsequently, heating treatment may be
carried out at 250 to 400°C to induce a crosslinking
reaction in addition to a cyclodehydration reaction to
provide a cured relief pattern made of a
polybenzoxazole resin, excellent in heat resistance,

20 chemical resistance, and flux resistance.

By using as a semiconductor—ﬁrotecting film
or an insulating film in the production process of a
semiconductor device, the cured relief pattern thus
obtained may be suitably employed for producing the

25 semiconductor device.

[0038]
The present invention will be described based

on Examples.




t he above-described cool ed solution. After the end of

5 the dropwi se addition, it was returned to room

tenperature and stirred for 2 hours. The reaction

solution was transferred to a 10-liter beaker, to

which 5 liters of distilled water was then added to

precipitate the generated poﬁ}ner. The supernatant 10

sol ution was nnvqu.and 1.5 liters oﬁ ,

t et r ahydr of ur s YRS B dRl ¢ oRYIEQRERBLYEMSAS>Fur t her

5 lﬂa eofl distilled water was added to precipitate

t he geﬁ%rated pol yner. The supernatant sol ution was

renoved, and |ters o ahydr of uran, was added

for redissol uItJI.l1 gan.Arliéivej'l'}11f(es,E o%@%%?i%%cgagié‘gh Paf Saeced

on re, i.0on e r a
o el Ed ) Y Ao e RS ALl BNER T vas

col umm an ani on exc n an

e td thit ok Wi f
5eXQm%lrs%§jlmeC§likf§§ lrdﬁféjd V%c%f‘\réz‘?{irnﬁ‘f‘y%@ %Jgré@ Rfethy1-

added dropwi se to Iters of dist ed wa

f oloh-gwed dav depld egld NG .3 00 Rhd Bf CoPYp{ELGE AR ON

bef ore vacuum drying at 4%% dq?or 48 h%urs %% provi de a

hy doatypely &y dedpivible athei el ¢t aversgeuhgeuk8ution,
wei ght of A-1 expressed in ternms of polystyrene was
1210060 gV .49 mddt)erfi rathyly gelopefommdtOndissolved in
chromat ography (GPC). The 25 anal ysis conditions of
GPGbtape odeychibgdobatbone Beolfome: sShaddxg tatadeoarane)
805/804/803 in _ series, from Showa Denko KK El uent:

10t et pHRpHREHELaR OTABChOR L SF| oWhist evasl dpod¢dhi it @°C, to
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Det ect or .. _Shodex (trade nane) R SE-61 from
which 35,7 g (0.30 mol) of thionyl chloride dissolved

in 105 g of y-butyrolactone was then added dropwise over
a period of 30 minutes so as not to exceed 10°C. The
resultant solution was stirred for one hour while
cooling with ice in order to avoid exceeding 10°C before
returning to room temperature, followed by distilling
off unreacted thionyl chloride and sulfurous acid gas
as a byproduct using a vacuum pump. This solution is
called reaction solutioh 1.

To a 0.5-liter Erlenmeyer flask was added
22.5 g (0.10 mol) of 4,4'-oxybisbenzoic acid chloride
which was then dissolved in 90 g of y-butyrolactone.
This solution is called reaction solution 2.

In a 2-liter separable flask was placed 80.6
g (0.22 mol) of 2,2-bis(3-amino-4-
hydroxyphenyl)hexafluoropropane which was then
dissolved in 283 g of dried N-methyl-2-pyrrolidcone, to

which 31.6 g (0.40 mol) of pyridine was subsequently



Showa Denko KK [0039] 5 Exanple 2 A hydroxypol yam de
(A-2) was obtained just in the sane way as that in
Exanple 1 except for the use of 18.1 g (0.11 nol) of
5- nor bor nene- 2, 3-di carboxylic acid anhydride in place
of 11.9 g (0.11 not) of ethyl .10 chl oroformate.
However, the reaction of 5- aifi noi sophthalic acid and

5- NO§ RO NEAST Poipad 69! QSéihbgetéc-bdc ?”hﬁﬁgkﬂghéﬁ%rlﬁgnd,

hours at roomtenperature a rr the en

dr opwd se; dddi § 1903 o e Wehghd @%?%?Q%gn@?%%%@da&o separate

wei ght of A-2 expressed In terns pol ystyrene S

14, Db - Fdtee 14 "B Rf Efﬁﬁikgﬂeohgﬁ?:ﬁ@H%Qp wise to

confirmed by the peak of the raw matefials that has

comiieetB ot sappeased tdoUel sBEREBBh. ONAfter the end of
chromat ography (GPC). Ot her Exanples were al so carried

Soutthen divpwsiare adyit Ide, apel ¥ssSre2Qraeadibi @Bsmof
GPC are described bel ow. Col um: Shodex (trade nane)
KFSGEMBOBEBA2 arfd oo Shosed Denkd KKuEkuenThe reaction
tetrahydrofuran, 40C Flowrate: 1.0 m/mnute 25
De ts@dtudrlonUwag7 3 qarrsiter readre) o f& ohD NL ppen bBakke, Cho which
[0040] Exanple 3 54 A hydroxypol yam de (A-3) was
obtaildé@gsustf idistilled water was then added to
precipitate the generated polymer. The supernatant
10 solution was removed, and 1.5 liters of tetrahydrofuran
was added for redissolution. Further, 5 liters of
distilled water was added to precipitate the generated
polymer. The supernatant solution was removed, and 1.5
liters of tetrahydrofuran was added for redissolution.
15 This operation was carried out once more, and the
solution was then passed through a column packed with
an anion exdhange resin and cation exchange resin
substituted with tetrahydrofuran and added dropwise to
10 liters of distilled'water, followed by collecting a
20 precipitate by filtration before vacuum drying at 40°C
for 48 hours to provide a hydroxypolyamide (A-1).

The weight average molecular weight of A-1
expressed in terms of polystyrene was 12,000 (Mw) as
determined by gel permeation chromatography (GPC). The
25 analysis conditions of GPC are described below.

Column: Shodex (trade name) 805/804/803 in

series, from Showa Denko KK

Eluent: tetrahydrofuran, 40°C



the sane way as that in Exanple 1 except for the use
of 21.0 g (0.11 nol) of p-toluenesulfonic acid
chloride in place of 11.9 g (0.11 nol) of ethyl

chl oroformate. 5 However, the reaction of

5- am noi sophthalic acid and _tol uenesulfonic acid
chloride took 2 hours at rooﬁﬁ tenperature after the

end of the dr dd| i ght average

nol ecul ar V\Elﬁh(%% of" A3 expr%Js I&ﬂnﬁﬁ terms of

pol ystyrene 0 41 agpl .4 A
hydroxypolyaﬁgfé%%qu)%ﬁgge glneg J%g?gfnﬁgtﬁg g&ngrom
Ways haS; anple 1 except for the use of 18.9 ¢
(0.11 ﬁbﬁ?ﬁg¥ﬁ£§%thynyl 1, 2-phthalic acid 15 anhydri de

i nplhagg of 11.9 g (0.11 nDI) of ethyl chloroformate.
However, the reaction of 5- am noi sophthalic acid and

54- Ekampyb I2, 2-phthal ic acid anhydride took 15 hours

10
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at roomtenperature after the end of the dropw se

addi tion. The wydgbkypearage ) mleculad owtghtedf just in
A-4 expressed in terns of polystyrene was 9, 000 (

[ 0042] salikawplyeas Ahbydriexypeimmid de A&t WBSr the use of
obtained just in 25 the sane way as that in Exanple 1
exé8pl GorOthé meé)obf 56ndripohere -+l J-dfcariphthpl & cacid
acid anhydride in place of 11.9 g (0.11 nol) of ethyl
chfBhrpfsifiat én Péaceepf 1ilhé rgea{dxuldn mfl) of ethyl

5- an1n0|sophthallc acid and o-phthalic 55
loroformate. However, the reaction of 5-

aminoisophthalic acid and 5-norbornene-2, 3-dicarboxylic
acid anhydride toock 150 hours at room temperature after
the end of the dropwise addition. The weight average
molecular weight of A-2 expressed in terms of
polystyrene was 14,000 (Mw). The time of reaction
termination was confirmed by the peak of the raw
materials that has completely disappeared in gel
permeation chromatography (GPC). Other Examples were
also carried out in the same way. The analysis
conditions of GPC are described below.

Column: Shodex (trade name) KF801/801/802,
from Showa Denko KK

Eluent: tetrahydrofuran, 40°C

Flow rate: 1.0 ml/minute

Detector: UV-975 (trade name) from Nippon
Bunko Co.
{0040]

Example 3



aci d anhydride took 15 hours at roomtenperature after
the end of the dropw se addition. The wei ght average
nol ecul ar wei ght of A-5 expressed in terns of

pol ystyrene was 10,000 (Mny). 5 [0043] Exanple 6 A
hydr oxypol yam de (A-6) was ogfained just in the sane
way as that in Exanple 1 exc for the use of 11.5 g

11757 (0 11 e ar R REr ey chorhated BbRadart et
_ ol Jor Ee T "Bhr r ofo VEFE
chiar de oo ey aRE IOk Bl Cr Do EbE: 0 LR Cee

end1.9f 4 hey ropwse @ﬂg@lﬁé’fueﬂ_ggui\@jagm: QE%Pagﬁloride

nol ecul ar  weight of A-6 expressed in terns

polpisioy e MRS 1b 12, PPdMVor §0R4H] chf&f‘g@%?mgté.
hydr oxypol yam de (A-7) was obtained just in the sane
Swacaeidigt tine Dergd forl SXBHEmnios: iHshese1 98 2294 and
18.3 g (0.11 nol) of cinnamc acid chloride in place

of tdluengs.fhhimmlgciaf iyt iddh sk 0F Neders HOVe¥8bm
the reaction of 5-am noi sophthalic acid and ci nnam c
acitempetradnirge atfdek: ZHwowarsl atf raoen dospel ¢ Usedafien.
the end of the dropw se addition. The wei ght average
nmofBguMgi ghs weieglgcomoderuday essiarht mof &n3 @fpressed

in
of

in

in
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po%gstyrene was 9,000 (Mn). [0045]( Exanpl e 8

rms of polystyrene was 15,000  (Mw)
[0041]
Example 4

A hydroxypolyamide (A-4) was obtained just in
the same way as that in Example 1 except for the use of
18.2 g (0.11 mol) of 4-ethynyl-1,2-phthalic acid
anhydride in place of 11.9 g (0.11 mol) of ethyl
chloroformate. However, the reaction of 5-
aminoisophthalic acid and 4-ethynyl-1,2-phthalic acid
anhydride took 15 hours at room temperature after the
end of the dropwise addition. The weight average
molecular weight of A-4 expressed in terms of
polystyrene was 9,000 (Mw).
[0042]
Example 5

A hydroxypolyamide (A-5) was obtained just in
the same way as that in Example 1 except for the use of
16.3 g {0.11 mol) of o-phthalic acid anhydride in place
of 11.9 g (0.11 mol) of ethyl chloroformate. However,

the reaction of 5-aminoisophthalic acid and -o-phthalic



56 A hydroxypol yanm de (A-8) was obtained just in the
sane way as that in Exanple 1 except for the use of
17.1 g (0.11 nol) of nmethacryl oyl oxyethyl isocyanate
in place of 11.9 g (0.11 nol) of ethyl chlorofornmate.
5 However, the reaction of 5-am noi sophthalic acid and

nmet hacryl oyl oxyet hyl isocyanate took 2 hours at room

teﬂﬁ@ﬂ@tﬁﬁﬁ%&flﬁé £Q§Fefg Rbuthe Qr%%g%iigaggﬁggﬁéﬁjafter

The wel g

t ‘average nol ecul ar m5|8ht

|1 CHEIHR Of £ POLY SAYEEYE; 485402000 (] be. é_@be%;agglvemge

Conpar ati ve Exanpl e ydr oxypol'yam

obtpad e ] 48 twd IHht her SADE ¥Q r@§sEBaEni@egﬁ§"BEe 1
except for changing the addition anmount o
4,§gxy@ﬁyﬁaﬁpmmg:f@j@ods(ﬂ@rhloride in reaction
solution 2 to 59.0 g (0.20 nol) wi thout preparing

T ed@04®1 sol ution 1. The wei ght average nol ecul ar

10

15

20

25

wei ght of B-1 expressed in terns of polystyrene was

13 Enp(IMyEe [0047] 20 Conparative Exanple 2 A
hydr oxypol yam de (B-2) was obtained just in the sane

way as that i Iexhplypdlexeepe {Arérhaagi ogtained just in
4, 4' - oxybi sbenzoic acid dichloride in reaction
solthe gmmep way 3B 1Hag (In Xxample ol eecepht fiati thaciide of
dichlaride 25 without preparing reaction solution 1.
Thé twei §ht(0-defisde A e e et d osh Bopidgpiesgddce of
in,ternms of ol ystyrene was 10, 000 :
1&.9 g (O.lq ﬁgi)yof ethyl chloroégggate. However, the
reaction of S5-amincisophthalic acid and crotonic acid
chloride took 2 hours at room temperature after the end
of the dropwise addition. The weight average molecular

weight of A-6 expressed in terms of polystyrene was

12,000 (Mw).
[0044]
Example 7

A hydroxypolyamide (A-7) was obtained just in
the same way as that in Example 1 except for the use of
18.3 g (0.11 mol) of cinnamic acid chloride in place of
11.9 g (0.11 mol) of ethyl chloroformate. However, the
reaction of 5-amincisophthalic acid and cinnamic acid
chloride took 2 hours at room temperature after the end

of the dropwise addition. The weight average molecular

weight of A-7 expressed in terms of polystyrene was
8,000 (Mw).
[0045]

Example 8



10P" $6bRs

[0048] 57 <Synthesis of PAC> Reference Exanple 1 In
a 1-L separable flask were placed 109.9 g (0.30 nol)
of 2, 2-bi s(3-am no-4-hydroxyphenyl) 5
hexaf | uor opr opane, 330 g of tetrahydrofuran (THF), and
47.5 g (0.60 nol) of pyridinqy to which 93.6 g (0.57
nol ) of 5-norbornene-2,3-dicaﬁboxylic aci d anhydri de
was then addeg, t yregyi he,f.ar. .
powder as itg?sﬁﬁﬁfég?g?}ggm?ggc??oﬁ)mgggt%g§%ﬁ?ég just
condiict fghdtwd PosR t@m@@rﬁﬁumam;ts_leh@ @Qexégtstf%&e thl e
days before confirm ng the reaction by high
perforimancen. 11 awb I chf onst RYEAPIYy{ BRYEY hvhesdbldhAGate
in detecting a product with a purity of gi@bmnthout
detrdadeng fanyl ravy MLEL imbl) THE Setl@?ﬂ ERNogBkBLinake .
was directly added 15 dropw se into L of ion
Sex ¢uareged: wether neecteri st icof | Hgambed Dsephthheikbngcatf and
the precipitate, to which 500 nL of THE was then
addhed hagyr st ylrdngg tdndl. di ssoyanarge téokl Pweduby at room
passi ng the resul tant honbgeneous solution through a
gl &STredlaimy padikesr ihch erod of ofhe duepehnsf0addihange
resin, Anmberlyst 15 (manufactured by Organo Co.,
Lt dDP #6 1okt Wy smRe e ardiatiheg yte dife. of b8 egupnesyed
this sol ution_was added dropwise into 3 L of ion
exCRERGe @ TnECHY Shidenes t9as ig A0 hitgH speed to

tate a product which was then filtered off 25
before Jacuun1drying. The im dation of the product was

CoaghﬁHEQtive Example 1

in
of

in

in

A hydroxypolyamide (B-1) was obtained just in

15

20

25

the same way as that in Example 1 except for changing
the addition amount of 4,4'-oxybisbenzoic acid
dichloride in reaction solution 2 to 59.0 g (0.20 mol)
without preparing reaction solution 1. The weight
average molecular weight of B-1 expressed in terms of
polystyrene was 13,000 (Mw).
[0047]
Comparative Example 2

A hydroxypolyamide (B-2) was obtained just in
the same way as that in Example 1 except for changing
4,4'~oxybisbenzoic acid dichloride in reaction solution
2 to 37.15 g (0.20 mol) of terephthalic acid dichloride
without preparing reaction solution 1. The weight
average molecular weight of B-2 expressed in terms of
polystyrene was 10,000 (Mw).
fo048]



by the appearance of characteristic absorptions of the
imde group at 1,394 cm-1 and 1,774 cm -1 and the
absence 58 of characteristic absorptions of the am de
group near 1,540 cm1 and 1,650 cm1l in the IR
spectrum and the absence ofN%aaks of protons of am de
and carboxylic acid in the spectrum 5 To 560 g

of acetone were then adde .9 g (0.10 nol) of the
above-describégyBFg Jet & d%§§g7 g (0.20 nol) of

1, 2rpaphtphogui-napediazi de- 4- sul fonyl  chl ori de,
foI? y SF ?

owed Irrrng and dissolving at 20C. To this

0 e SEPRLESY SRRl 4 SRl ghos.s

consp aBy mPEEdoever 2apperizad 9t 30 —Wgagio‘a(?gh::e% 1his

case, the reaction solution was tenp ontroll ed

5N Kéeaf BhELohFEPRRE, t 9380 i S WR or
he T e e A B he and ol Tt he AP oRr o8 aadh (o and
thed7 resyl t@ans0sabll i oF pasifunbhekoshiikad oat, 620C (fpars 7
30 mnutes and allowed to stand before throw ng,

t henel ntof S-1Gopbofnanbdyd| dell eairbo’eldcageeausnhydride
solution having a concentration of 36 wt% at a tine,

20 a8 | Oveed dydedol angrobme teamperabusel uthonhesifbgmanf

i ce- water bath and then sucking and filtering off the

pr d&plantasy solig. Thestbsuinanreattiont wasasheadded

dr%§¥ﬁse to 5 L of a hydrochloric acid agueous
L& o1apndirt athva gt eoe orRBpe FaE bR &R DhS aPoyengsate for 3

stiyring over a 25 perjod of one hour to precipitate
théﬁﬂﬁ%%f TRt rming the reaction by high performance

liquid chromatography (HPLC}, resulting in detecting a
product with a purity of 94% without detecting any raw
material. This reaction solution was directly added

15 dropwise into 1 L of ion exchanged water under stirring
before filtering off the precipitate, to which 500 mL
of THF was then added for stirring and dissolving,
followed by passing the resultant homogeneous sclution
through a glass column packed with 100 g of a cation

20 exchange resin, Amberlyst 15 (manufactured by Organo
Co., Ltd.) to remove the remaining pyridine.
Subsequently, this solution was added dropwise into 3 L
of ion exchanged water under stirring at high speed to
precipitate a product which was then filtered off

25 before vacuum drying.

The imidation of the product was confirmed,

by the appearance of characteristic absorptions of the

imide group at 1,394 cm™? and 1,774 cm™® and the absence



whi ch was then recovered by suction filtration. The
resul tant cake-like recovery material was again

di spersed in 5 L of ion-exchanged water, followed by
59 stirring, washing, and recovering by filtering
of f; this water-washing opegﬂiion was repeat ed
thrice. The finally obtaine ake-li ke material was

' . h t ide, a
srot bt 526 MR REA LML B 0 g
j n_co i n n
e ol "B 4 83 S PR oA T Byehae b pRgathe
o o SEIPOANETLEEE oot B8 BR1Gel S b
Exaqml @sifl el ﬁM@eﬁgéégggmgbove, 20 parts by mass of

t he photosensitive di azoqui none conmpound (Q 2)

Dbt ai ned in Ref esemce éﬁaﬁﬁéﬁoﬁedﬁﬁEéi@ﬁ@naggﬂ%go%5Q9 g
phot osensi tive di azoqui none conpound represented by

the(QLA ¢ ald owioy tihenaisere @6 Ut apbaapubagtyr addb¥ 3.7 g
Toyo Gosei Co., Ltd.) (Q1), and 10 parts by nmass of
eaclt® .c¥0 el ) arfosks) I-nkaptot laggnt Sohedi 8gi8kEYcEULES N
followng formulas CG1 to CG6, which was then

fi lahdicad denr dlghl aved 1y piftiey &odpdépacéveaghaaef 20°C.
the resin conpositions 20 having positive

phdtCosdrs tsakintien wis Baamprese Rdded521addg (0.21 mol)

Conpar at,i ve Exanples 3 to 8 as shown in Table 1.
1°kb\r%\/§rf}%tﬁlyé@ﬁﬁng¥eatqwt5@am@ 8l0¢ e gomboaretenevat a

[ rovide a, varnish., K 60
gekb%%t%% E%ééa JG% a period og 30 minutes. In this

case, the reaction solution was temperature controlled
in the range from 20 to 30°C using an ice-water bath or
the like.

15 After the end of the dropwise addition, the
resultant solution was further stirred at 20°C for 30
minutes and allowed to stand before throwing,
thereinto, 5.6 g of a hydrochloric acid agqueous
solution having a concentration of 36 wt% at a time,

20 followed by cooling the reaction solution using an ice-
water bath and then sucking and filtering off the
precipitated solid. The resultant filtrate was added
dropwise to 5 L of a hydrochloric acid aqueous solution
having a concentration of 0.5 wt% under stirring over a

25 period of one hour to precipitate the desired material
which was then recovered by suction filtration. The
resultant cake-like recovery material was again

dispersed in 5 L of ion-exchanged water, followed by



[Table |j Table 1 Hydroxypoly- Crosslinking

Phot osensitive am des agents di azoqui none conpounds
Exanmple 9 A-i None Q1 Exanple 10 A-2 None Q1
Exanple 11 A-3 None Q1 Exanple 12 A-4 None Q1
Exanple 13 A-5 None Q1 Exag eld A-1 CG1 0-2 ExaA-1
C2 Q2 ExaA'l CG3 Q2 Exa 2G4 Q2 ExaA-1 G5

S FeBittg 0 S feCelyi g B 7
OIS B ST (it LB e

A- 5 {Grd 1 1Q LobExandd 6c 2P A1 1k &2 Nape a1 B¥aaPLe 30 dried at
C-2 None Exanple 31 A-1 C-4 None

40°C for 24 hours to provide a photosensitive
5 diazogquinone compound (Q-2).
[0049]
<Preparation of a resin composition>
In 170 parts by mass of GBL were dissolved
100 parts by mass of each of the hydroxypolyamides (A-1
10 to A-8 and B-1 and B-2) obtained in Examples 1 to 8 and
Comparative Examples 1 and 2 described above, 20 parts
by mass of the photosensitive diazoquinone compound (Q-
2) obtained in Reference Example 1 described above or a
photosensitive diazoquinone compound represented by the
15 following chemical formula {(manufactured by Toyo Gosei
Co., Ltd.) (Q-1), and 10 parts by mass of each of the
crosslinking agents having structures of following
formulas C-1 to C~6, which was then filtered through a
0.2-um filter to prepare each of the resin compositions
20 having positive photosensitivities, of Examples 9 to 35
and Comparative Examples 3 to 8 as shown in Table 1.
However, in Comparative Example 8, the composition was

gelled and failed to provide a varnish.



Exanple 32 A-2 C1 None Exanple 33 A-3 C-2 None
Exanple 34 A-4 C-2 None Exanple 35 A-5 C-1 None
Conparative Exanple 3 B-1 CG1 Q2 Conparative Exanple
4 B1GC2 Q2 Conparative Exanple 5 B-1 G3 Q2
Conparative Examle 6 B-1 CG4.0 2 Conparative Exanple
7 B-i CG1 None Conparative 86 CG1 Q2 Exanple 8
[00bPip{& 1) PAC from Toyo Gosei Co., Ltd. 61 QO 0Q
H3C-CCH3 Q wherein Qis Hor O QN2 02 and the
propgmléop of 4- naphthqu|noned|a2|desulfonate gr oups

Thetot=at munmber—of—s—+5—58% _
Hydroxypoly- | Crosslinking Pgi;gg;ﬂi;géze
amides agents compounds

Example 9 A-1 None 0-1
Example 10 A-2 None g-1
Example 11 A-3 None o-1
Example 12 A-4 None 0-1
Example 13 A=5 None Q-1
Example 14 A-1 C=-1 Q-2
Example 15 A-1 c-2 Q-2
Example 16 A-1 C-3 Q-2
Example 17 A-1 C-4 Q-2
Example 18 A-1 C-5 Q-2
Example 19 A-1 C-6 Q-2
Example 20 A-2 c-1 Q-2
Example 21 A=-2 C-4 Q-2
Example 22 " A-3 c-1 Q-2
Example 23 A-3 C=-2 Q-2
Example 24 A-3 Cc-3 Q-2
Example 25 A-3 C-4 Q-2
Example 26 A-4 c-1 Q-2
Example 27 A-4 C~2 0-2
Example 28 A-5 Cc-1 Q-2
Example 29 A-1 c-1 None
Example 30 A-1 C=2 None
Example 31 A-1 CcC-4 None
Example 32 A-2 C-1 None
Example 33 A-3 c-2 None
Example 34 A-4 C-2 None
Example 35 A-5 Cc-1 None
Comparative

Example 3 B-1 C-1 Q-2
Comparative

Example 4 B-1 C-2 Q-2
Comparative

Example 5 B-1 C-3 0-2
Comparative

Example 6 B-1 €-4 Q-2
Comparative

Exgmple 7 B-1 c-1 None
Comparative _ _
Example 8 B-2 C-1 Q-2

[0050}
(Q-1) PAC from Toyo Gosei Co., Ltd.



5 (C1) Trimethylol propane triacryl ate

HZC=CH CGOCHH2 0 HZC=CHI-OCH2_ -CHZCH3 O
HZC=CH-COCH2 11 0 (C2) Pentaerythritol
triacrylate 62 H2C=CH C0-CH2 O

H2C=-CH C-0-CH\C-CH2-OH 11 O CCHCGOCH 11 O
(G3) Aronix M 315 (isocyanur? acid EO nodified
triacrylate) from Toagosei Chenical Industry Co.,
Ltd. O H2C=CHCOOCH2CH2. N 1 N CH2CH20COCH=CH2

O-N~"O | CH2CH20eeC gﬂz C-4) Triglycidyl
i socyanurate Q@ !@ C 0Q

H;C—C—CH,

wherein Q is H or

N;

, and the proportion of 4-

naphthoquinonediazidesulfonate groups in the total

number of Qs is 58%.

(C-1) Trimethylolpropane triacrylate
HyC=CH— ﬁ—O——CHz

H2C=CH—-ﬁ—0—CHg—-—-C—CHzCH3
0

H,C=CH—C— O—Cﬂz

o=n

(C~2) Pentaerythritol triacrylate



CHZ CH CH2. NN CH2-CH -CH2 O-N~-O CH2-CHCHZ 0 5
(C-5) D pentaerythritol pentaacrylate HC=CH C -0 CH2
CH2-O-CGCHCH2 it 11 OO0 H2C=CH O
-OCHZ-CGCH2- O CH2-C/ H2-OH O HZC=CH-C -0-CH2
\CH2-O G CH=CH2 11 11 O O (G»6) Tri nethyl ol propane
trinmethacrylate 63 H3C HZCCCOCHZ H3C O HZC= C -
C-0-CHhCGC CHZCH3 H3ICO/ HICCCOCHZ 11 0

[ 0051] Each of _ng i_n~coppositions prepared in
Exanples 9 to an §on%ar ive Exanples 3 to 7 was

HyC=CH—C—0—CH,— C—CH,~OH

HxC= CH_ICI:_O_CHz

{C-3) Aronix M-315 {(isocyanuric acid EO-
modified triacrylate) from Toagosei Chemical Industry

Co., Ltd.

0
HZC=CHCOOCH2CH2\ /[LN ,CHzCHzOCOCH:CHz

N
o¢L x?r’ko
CH,CH;0COCH=CH,
(C-4) Triglycidyl isocyanurate
A A
CH;—-—CH—CH;\N J\N,cuz—c:lf—\CHz

04;\N’L§0

1
CH;—CH-
[ CI% fCHg
(C-5) Dipentaerythritol pentaacrylate
=CH~C—0— —0—C—CH=
H,C . 0—CH, CH,—0 ﬁ CH=CH,

H,C=CH~—C—0~—CH—C—CH,—0—CH;—C—CH,—OH
0

HBC=CH- S—O—Cﬂz CHy~— O—fI:—Cl—I:CHz

(C-6} Trimethylolpropane trimethacrylate
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spin coated on a 5-inch silicone wafer providing a 5
substrate using a spin coater (C eanTrack Mark7 (trade
nane) from Tokyo El ectron Ltd., which was then
prebaked on a hot plate at 135C for 120 seconds. A
coating film 6.5 pmin thickpess was prepared for

eval uating the physical properties and testing the
chem cal resistance 10 and flux resistance and a
coating film 4. o pn1|n t hi ckness for evaluating the

l'i t hography Eana t tics. The filmthickness was
det er m ned u§|n é%;{nckness nmeasuri ng apparat us

(Lanbda Ace) fﬂQnPDalnl on Screen Mg. Co., Ltd. 15

In this respagtTcLbeoLngnquﬂggglt|ons of Exanpl es

29 to 35 and Co abatlvegﬁkanple 7, which contains no
phot osensi tive %’azqu|n ne conpounds, were eval uated
or tested fortpH¢stc-Goperties, chenica

resi stance, and fI0x resi stance, but not evaluated for
20 lithography characteristics. For physical property
eval uation and chem cal resistance and fl ux

resi®tdlce tests, a wafer having a 64 coating film

whi ch consi sts of a polybenzoxazole resin, was
prepared by H&gh Rf &th QSRS ForCORROAdhiionanasepaned in

ﬁ%ﬁ% 5 & itiéo%&drur%ws' P By EhE eanpLEka3) tog MHes

t hi d to_det th
g%% grgﬁﬁ |2n t;%%gfgﬁhrmaghusi?r%$§§$38£g¥ggln g
%ocal lrpr}'ysdtcﬂ n‘{'z\_(a %344 %zcztrade

ition e resi stance FrUXCY
name) from Tokyo Electron Ltd., which was then prebaked

on a hot plate at 135°C for 120 seconds. A coating film
6.5 pm in thickness was prepared for evaluating the
physical properties and testing the chemical resistance
and flux resistance and a coating film 4.5 pm in
thickness for evaluating the lithography
characteristics. The film thickness was determined
using a film thickness measuring apparatus (Lambda Ace)
from Dainippon Screen Mfg. Co., Ltd.

In this respect, the resin compositions of
Examples 29 to 35 and Comparative Example 7, which
contains no photosensitive diazoguinone compounds, were
evaluated or tested for physical properties, chemical
resistance, and flux resistance, but not evaluated for
lithography characteristics.

For physical property evaluation and chemical

resistance and flux resistance tests, a wafer having a



tests were eval uated. The neasurenent eval uation 10
met hod of each characteristic was as follows, and the
results are shown in each table. [0052] 1. Pyrolysis
tenperature The coating films obtained by curing the
15 resin conpositions of Exanghes and Conparative
Exanpl es were treated under e condition of a rate

of chﬁEQQaEﬁﬂﬁ,i%%H%ﬁﬁ%dﬂ%fg%grgf“ﬁ‘%éﬁyﬁ%ﬂ%éﬁgggfe

gas flow of 50 ml/mnute using a thernal” analysis

| nstegimnt wakbdekpRTedb®h HWemishy hdzis e RYAL QM our
the

20 the tenperature at which the decrenent o

vei ghtierr eachescbphwas ezl hed rag2% Waiigh A‘Hﬁﬁtin? oven,
tenperature. The determ nation results ‘are shown Tn

TabVE220B6%mahlidbbeuzbdTBY| EoZod Hnleinghts JAssnE @SS, 1td.).
transition tenper tures (C) tenperatures (C) Examle
9 488 3202t Emanplém16n48his82FarExanalse ukbA8d R0 ermine
Exanpl e 12 480 320 Exanple 13 475 315 Exanple 14 465
320 B a9l 4 @S 15r4691 820N Emmperetlfedadd3byrodyand e 17
4&%é§%2rature thereof for physical property evaluation.
In addition, chemical resistance and flux resistance
tests were evaluated. The measurement evaluation
10 method of each characteristic was as follows, and the
results are shown in each table.
[0052]
1. Pyrolysis temperature
The coating films obtained by curing the
15 resin compositions of Examples and Comparative Examples
were treated under the condition of a rate of
temperature increase of 10°C/minute at a nitrogen gas
flow of 50 ml/minute using a thermal analysis
instrument KModel DTG~60A from Shimadzu Corporation);
20 the temperature at which the decrement of the weight

reaches 5% was called a 5% weight loss temperature.

The determination results are shown in Table 2.




Examle 18 465 325 Examle 19 465 320 Examle 20 460
320 Examle 21 465 330 Exanple 22 465 305 Exanple
23 465 310 Exanple 24 460 305 Exanmple 25 465 320
Exam |l e 26 455 300 Exanple 27 455 300 Examle 28 460
315 Examle 29 465 315 Exa ge 30 460 315 Exanple
31 460 330 Exanple 32 460 32 Exanpl e 33 460 310
Exanphke1342465 310 Exanple 35 460 315 Conparative
460 310 Exanple 3 Conparative 460 310 Exanple 4
Conmpapaki ye 455 305 Exanple 5 Conparative 450 310

1 P — WY a N . Y Wal Cea ~| ~ 7
Exgmpt &6 Compar at T e R O S e P e T s s transicion
temperatures (°C) | temperatures (°C)

Example 9 485 320
Example 10 480 325
Example 11 4890 320
Example 12 480 320
Example 13 475 315
Examnple 14 465 320
Example 15 460 320
Example 16 460 315
Example 17 460 330
Example 18 465 325
Example 19 465 320
Example 20 460 320
Example 21 465 330
Example 22 465 305
Example 23 465 310
Example 24 460 305
Example 25 465 320
Example 26 455 300
Example 27 455 300
Example 28 460 315
Example 29 465 315
Example 30 460 315
Example 31 460 330
Example 32 460 320
Example 33 460 310
Example 34 465 310
Example 35 460 315
Comparative

Example 3 460 310
Comparative |

Example 4 460 310
Comparative

Example 5 455 _ 305
Comparative

Example 6 450 310
Comparative

Example 7 460 310
[0053]

2. Glass transition temperature
5 The glass transition temperatures (Tg) of the
coating films obtained by curing the resin compositions

of Examples 9 to 35 and Comparative Examples 3 to 7



[0053] 2. G ass transition tenperature 5 The gl ass
transition tenperatures (Tg) of the coating filns
obtai ned by curing the resin conpositions of Exanples
9 to 35 and Conparative Exanples 3 to 7 66 were
determ ned usi ng an appar at us %or t her nonechani ca

anal ysi s (Mdel TMA-50 fron1Sﬁ madzu Cor poration). The

det gepnagki i {, ' I t ,
const ant Fgggmgggggyﬁgg%'%@ggﬁﬁenen%ﬁiéﬁ%%rg?%gﬁaﬁéﬁﬁinlcal
S 2562105480 erfh - ™ -

B 8ok Tl g 5 ocacsons . o

det @6 AAt haPi bASEbhEi AR BN sSHRWR . %aEgﬂ'ee Ye 10
Chemi cal resistance test The coating filns o J}nedlg§’

curcagstaet 10oa€sL00CoMRAS) thOASuPEMEX@MBLER2Bdure range
Conparative Exanples were prepared on 5-inch wafers

by 23f€ atwovisfescriahed o freidigibr angrd hendidae 10°C/minute,
t hi cknesses (Ti) thereof were determ ned. The wafer
wasrspl it fegen piecesphaboat 1Thecdet@uarieatd ofekesfults are
sanpl e for chem cal resistance 15 testing. In a
20GhAYN (30 tBabl@l 2. beaker was placed 96 g of

di met hyl sul f oxi de (DVMSO) to which 4 g of
tetranethylaﬁ%nniQﬁﬁmw@ﬁbxrﬂélpéﬂnahyueate (TMAH) was

t hen added to prepare a DMSO TMAH sol ution. The 20
solution is o sE1iRswabERALINRE Banpleingr the

LA R SR R KR
were prepared on 5-inch wafers by the above-described
method, and the film thicknesses (T1) thereof were
determined. The wafer was split into pieces about 10
cm square to make a sample for chemical resistance

15 testing.

In a 200-milliliter tall beaker was placed 96
g of dimethylsulfoxide (DMSO)} to which 4 g of
tetramethylammonium hydroxide pentahydrate (TMAH) was
then added to prepare a DMSO/TMAH solution. The

20 solution is heated to 65°C, in which the sample for
chemical resistance testing was then dipped for 30
minutes. The sample was then washed with pure water

and dried, followed by determining the thickness (T2)
of the coating film to calculate the residual film rate

25 (T2/T1 x 100) in comparison with T1. In addition, the
shape of the coating film after testing was observed
for the presence of cracking under an optical

microscope.



and dried, followed by determ ning the thickness (T2)

s of the coating filmto calculate the residual film
rate 25 (T2/ Tl x 100) in conparison with Ti. In
addi tion, the shape of the coating filmafter testing
was observed for the presencg-of cracking under an
optical mcroscope. 67 In place of the
above-descri baet RPYRQ=TMYH 150l Wy _ ' i
(Uresolve SG net hoxyet hanol §%6?3N§%£§ﬁ§%8g EQEHPTBEH
pyr solluddne, 12%pepdtiassisaoMutiyH oxides S« f §@m Dynal oy
Inc.) was further used, in 5 which the sanple was

di ppethaky80Taholl B0y M+reshy If @Jyhomet: dYnSi 164 arbYrassium

r

observing the residual filmrate and the presence of
cr akkfngxidheSévalfuati Oynedeyl thane whowuithdabled; in
Al'l of the sanmples of Exanples 9 to 35 had 10
3at¥Ricgktbhy eamplealasedispancet B0°CORbLASD, mikites,
sanpl es of Conparative Exanples 3 to 7 produced
di ssot 1Y henimt taslyeobeewadngsethe 68 siduad niilm)rate
n1roc9 va vmvrovvOrovrororo Nrtl cc G

AR ERhe presenes cof grackipgdyi 000000000 0
0000000Q00G.U22222222222z22z1z2z
zz2-) a JheL?fpl?aélon results are shown in Table 3.

All of the samples of Examples 9 to 35 had
10 satisfactory chemical resistance. In contrast, the
samples of Comparative Examples 3 to 7 produced

dissolution when Uresolve SG was used.
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NMMMM MMyis,ddertasé %ith the evaluation of the

chemical resistance tests, the coating films obtained
by curing the resin compositions of Examples and
Comparative Examples were prepared on 5-inch wafers by
the above-described method, and the film thicknesses
(Tl) thereof were determined. A flux {Solbond (trade
name), product no. R5003 from Alpha Metals Japan Ltd.)
was spin coated (at 500 rpm for 20 seconds) on the
coating film. This was heated at a peak temperature of
260°C in an atmosphere of nitrogen for one minute under
simulative solder reflow conditions using a mesh belt
type continuous baking furnace (Model 6841-20AMC-36
from Koyo Thermo Systems Co., Ltd.).

The coating film after the simulative reflow
treatment was_dipped and allowed to stand in xylene for
10 minutes and then in 2-propancl for 10 minutes to
remove the flux before drying, followed by determining
the thickness (T2) of the coating film to calculate the
residual film rate (T2/T1 x 100) in comparison with T1.
In addition, observation was carried out under an
optical microscope to evaluate the damages of the
pattern, mainly the presence of cracking and creasing.

The evaluation results are shown in Table 3.

All of the samples of Examples 9 to 35 had
satisfactory flux resistance. In contrast, the films

after the evaluation showed the presence of cracking in



a) NNQ Na O N4-1a) Na) a, O +7 0O + N I rH
ri ri rf ri ri r-1far-i cori rar-1fOr-1rari
aEaaEEEmanE(E' DEnE X X X X X X X X a X r~ (0o C4 (a a x
axaxax WWWwWWwWWwWWwWWOwWUWOWOWOW70 [0054]
4. Flux resistance test As vas the case with the

eval uation of the chem cal reSistance tests, the
Coatbﬁﬁaihkﬂﬁeoﬁkéhﬁqgs 2 curing the resin
conpositions of Exanples and Conparative Exanpl es were
prepapsgjon 5-inch wafers by the above-described

nmet hod, and the filmthicknesses (T1l) thereof were

determ ned. AsflugvhBakbend i @q_%ho!%ﬁ'ﬁlap)h RIRAUCL e 10 5 ¢ 4
R5003 from Al pha Metal s Japan Ltd.) I0 magfspin coateoi3 tes
2

(at (BDght pexbosuzé SQﬁQﬂdahdoaeb@qopy%?iﬂﬁhéﬂ|In Thi s
was heated at a peak tenperature of OC in an

at nosphere of Anwafegehafrdongone 4niSruie cvadehg film for

simul ative solder reflow conditions using a nmesh belt

t ypevabmtiienust bhkthggfaphgcehaibdek r6841c20AMs- Ielared

from Koyo Therno Systens Co., Ltd.).. The coating film

af t38d thHePreserl| Birvedh ed | veticleaharnngwas teisppedtardn by

allowed to stand in xylene for 10 minutes and then in

2- pTIEPHHGLT flokohlo e¥pReeset bn FEABEE tRaNl ar bebera
determ ning 20 the thickness (T2)

glfr y%ﬁ%ﬁld%@%dﬁ%%w chrem| Mt kophgorpesalian erpasing

loratw%.t(h-r?t/h-rel ix—bleoao }§6§orﬂg)ar)i3§g£ yrtngr;:rli,li:y lamp. This was
developed by adjusting the developing time so as to
provide a film thickness of 3.8 um after development
under the condition of 23°C using an alkali developer
from Clariant Japan KK (a 2.38% TMAH aqueous solution;

15 Product No. AZ300MIF) to prepare a positive relief
pattern. The light exposure at which a 10-pum-square
pattern is resolved was defined as a light exposure
limit, and the developing time and light exposure limit

are shown in Table 4.



I n addition, observation was carried out under an
optical mcroscope to evaluate the danmages of the
pattern, nmainly the presence of cracking and creasing.
25 The evaluation results are shown in Table 3. Al

of the sanples of Exanples 9-tpn 35 had satisfactory
flux resistance. In contrast, the filns after the
evallllablen4showed the presence of cracking in 71
Conparative Exanples 3 to 7. [0055] 5. Evaluation of

| i t Regtaphy characteristics (I'ight exposure linit and

deyel opi ng tife) Ter, _naving S=prnTCcoat
filmfor evaluathgnﬁt Flgﬁiﬁffphy CRSV%%?B}Fs Eng
wal E‘ epared amd expcse reti E ﬂB I?’
t elst ‘%TQ-?thy chang h75j| ght_exgosure in 8 ages
uslh ”E) %lrl :[‘e b: O;nr\ st epper kmnn"_\l QA\ fraom Nlﬂ&’)n
Oorpsaipde ol 0t 10280 (he | Jheam (365701 My fromh
rpuianple T2 g
a lrereis .C-] TFhi-s-—aas 4 evel oped hy arh u$ti ng the
d Vn:}& 1¢‘§et relsoas tC37“ rovide 4 fl L m T hlﬁﬁkness of
3. IHE 7 1 XV _'! Cpnﬂent 250 der thelcanditi 0|460f 23C
Ut R e I T Lo 0000 ¢ om o dr
2. 3 h—/Ua}u* H QIC Jus SCI u25r0n 15 Pr aduct No 57’%0()'\/' P)
t :lj:.xa e 17 I 0.0, ¢ rn.__The I5|4r1ht
expy .,l £ 3 re attern i 26resolved
was AR T bt i ant @dlosure |{nit  anddPhe
de 1%_,"22'?]?:'“ e g%lorgexposvlra Limt agd shown in
T UI 1z 52
9 Eiéﬁple 22 450 112
Example 23 450 92
Example 24 400 90
Example 25 450 120
Example 26 275 66
Example 27 275 58
Example 28 275 58
Comparative
Example 3 225 76
Comparative
Example 4 225 62
Comparative
Example 5 225 26
Comparative
Example 6 225 o2

All of the samples of Examples 9 to 28 and
Comparative Examples 3 to 6 had satisféctory patterning

5 performances in the method using an i-beam stepper.

INDUSTRIAL APPLICABILITY
[0056]

The resin composition of the present
invention can be suitably used in the fields of

10 protective films and interlayer inéulating films for



[ Tabl e 4] Table 4 Light exposure Devel oping tine

l[imt (mJ/cnR) (Seconds) Examle 9 275 84 Examle 10
275 76 Examle 11 250 170 Examle 12 375 68 Examle
13 375 68 Examle 14 250 46 Examle 15 250 38 Exam
le 16 250 36 Examle 17 300 .';4 Examle 18 275 56

Examle 19 250 50 Examle 20 %50 32 Examle 21 300

SR st S s 8BRS
27 81§d5§oa§29§npls%l%%r %g g%t E;lmﬁs{ aty Vq% #% 73?stal

Exanpl e 3 Conparative 2
alignment layers, and the like.



Conparative 225 56 Exanple 5 Conparative 225 52
Exanple 6 All of the sanples of Exanples 9 to 28 and
Conparative Exanples 3 to 6 had satisfactory
patterning 5 performances in the nethod using an

i -beam st epper. | NDUSTRI AL A? LICABILITY [ 0056] The
resin conposition of the present invention can be
suitably used in the fieldss §g g protective filnms and
interlayer insulating filnms Tor 73 sem conductor

devi ces, coveg ﬁ?ékéxfyﬁ%l&' oI % GARRET gnneﬁfc ayers

sol der resist fi quid cryst

andréfecddieed Ty Chél NBntraA Rydrawpalyani de having

a structure representéd by the general forrmula (1):
-(-N,,, NCGCY-CG)mN,. NIGZ-I1CGC)n HOOHHO OH ( 1)
wherein mand n are |ntegers satlsfy|ng m>0, nO, 2

< mrn <H1, 00 (?ngaig n;;n%n :gﬁd t he
recurfl — [?é_r_ ed @me
randoﬁ@bfgéé presents”a She tetrav ent
organi c group selected fron1groups represented by the
following formula (2); Y represents

5-am noi sophthalic acid
wherein m and n are integers satisfyingm > 0, n 2> 0, 2

(1)

£ m+n £ 1,000, and 0.05 € m/{m+n} < 1, and the recurring
units may be arranged blockwise or randomly; X |
represents at least one tetravalent organic group
selected from groups represented by the following
formula (2}; Y represents 5-amincisophthalic acid
having at least one hydrogen atom of the amino group
substituted, from which a carboxylic acid group is
excluded; and Z represents at least one divalent group
selected from groupé represented by the following

formula (4),

g
20 A6

X1

X

00

. (2)

wherein X; represents a divalent organic group selected



having at | east one hydrogen atom of the am no group
substituted, fromwhich a carboxylic acid group is
excl uded; and Z represents at |east one dival ent group
sel ected from groups represented by the follow ng
formula (4), \ I V1 V1 X\ 71 1 \ / - wherein
X, represents a divalent organic group selected 75

f romngE%up@pﬁ:@g%fs%tl@)ﬂ e thd | g, f 1y %ﬁn%ga: (5) ;

and the hydrogen atons on eacCh aromatic ring nay

subshit yhedhptitBgah beafk ORE cGOUR MACLLd f{PML Pese
group consisting of a nethyl group, an ethyl group,” a
propybsgi oupedanitROpEOREh sEr MR, U We lHOWH BFbm the

i sobutyl group, a t-butyl group, a fluorine atom and

a ¢rofpuconseshyhggodup, mekhyl14:0@d) 2 et8800Q2cdp, a
c00>2~ CONH\ R\ | NHHCO\ | COORS 2000\ ... (4)

whep edpy Regrepp esant $sapnopglabentupor gamiut ydr euzupsl an
represents a dival ent organic group selected from

gr ctjRPiept egepied dytthetfdl boaipg Bofiuoxrins) atamd and a

t he hydrogen atons on each aromatic ring nay be
trifluoromethyl group,

CUrOT UUDT
jgij wiesine

HO OH
PTG L S SN 4 ¢

wherein Rg represents a monovalent organic group; X;

(4)

represents a divalent organic group selected from
groups represented by the following formula (5); and
the hydrogen atoms on each aromatic ring may be
substituted with at least one group selécted from the
group consisting of a methyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atom, and a

trifluoromethyl group, and



substituted with at | east one group selected fromthe
group consisting of a nethyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an

i sobutyl group, a t-butyl group, a fluorine atom and
a trifluoronethyl group, and Ld6 F3 ~H (5) wherein
t he hydrogen atons on each aronatlc ring may be
substituted with at | east one group selected fromthe
group consisting of a nmethyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an

i sobutyl groud? a $¥butyl grou f \uQr i_ne, abok
a tr‘i‘%trormﬁiafhw oup. 2. Tz@ “
accorgj-ng to aw ai nma wherein

one dival ent organic group sel ected fron1groups
represented by the followng for
(xp802~pO:G~O~I|"kt"p

a non t 63

g oup: Q@‘jf’ ®i£
group -t ng..of an
group, ﬁﬁ.~

tri-s

(8)

wherein the hydrogen atoms on each aromatic ring may be

substituted with at least one group selected from the
group consisting of a methyl group, an ethyl group, a

propyl group, an isopropyl group, a butyl group, an

isobutyl group, a t-butyl group, a fluorine atom, and a

trifluoromethyl group.
2. The hydroxypolyamide according to claim 1
wherein Y represents at least one divalent organic

group selected from groups represented by the following

formula (3):

(33

wherein R;, Rz, R3, Ry, and Re are each independently a
monovalent organic group; Rs is a divalent organic
group; R; 1s at least one group selected from the group

consisting of an aralkyl group, an arylsulfenyl group,



group; and the hydrogen atons on each aromatic ring
may be substituted with at | east one group sel ected
from the group consisting of a nmethyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl
group, an isobutyl group, a.}-butyl group, a fluorine
atom and a trifluoronethyl group. 3. Aresin

C0ﬂ£0§iétfﬂpﬁeﬂpﬁhﬁymgg%ggp a%ﬁﬁ Qytfq%§i§¥%%g5%ed %%}yl

hydr oxypol yam de actording fo claim

to §EOuPArisd bynBessdebgan qE8RRI &nSelaveNt r i A 1 g may
resin conmposition conprising 100 parts by mass of ﬁh

hy dse@x31ped o €ed ae coR dhPg16ase! BhE 4 rof2 se(l@otel:l tﬂ:om
50 parts by mass of a crosslinking agent (B), and

to 900 qesis dynsbssing ef arganhglsehvept, GB) et ?1 @roup,
resin conposition conprising 100 parts by nmass o

hy dr qxygmmt Y ant clep acaor ts agropyL! gesud, ok ButfA) grlautpq an
100 parts by mass of an optically active conpound
\Mtﬂﬁqbuﬁﬂﬁngnpmmnnedtdqmuplggnupp(C} fandrifie toofQ0and a
parts by mass of an organic solvent (D), and having
positiifleignastesdensiatadRy. 6. A resin conposition
conprising 100 parts by mass of the hydroxypol yam de
accor di ng t o felXG5HTL mgosipjon 1cempshspagt 0By pauss by

g;“%ﬁfggﬁ§llnk9g28i%§%> (BE 1 égﬁ%goéggr%g gXanass or 2

RO MRS AL 40 SO0 900 DOLLS o

poqbthve photosen5|t|V|ty 78
4. A resin composition comprising 100 parts by
mass of the hydroxypolyamide according to claim 1 or 2
(A), 1 to 50 parts by mass of a crosslinking agent (B),
and 70 to 900 parts by mass of an organic solvent (D).
5. A resin composition comprising 100 parts by
mass of the hydroxypolyamide according to claim 1 or 2
(A), 1 to 100 parts by mass of an optically active
compound with a naphtoquinonediazide group (C), and 70
to 900 parts by mass of an organic so;vent (D),-and
having positive photosensitivity.
6. A resin composition comprising 100 parts by
mass of the hydroxypolyamide according to claim 1 or 2
(A), 1 to 50 parts by mass of a crosslinking agent (B},
1 to 100 parts by mass of an optically active compound
with a naphtoguinonediazide group (C), and 70 to 900
parts by mass of an organic solvent (D), and having

positive photosensitivity.



7. The resin conposition according to claim4 or 6
wherein the crosslinking agent (B) is an acrylate
conmpound. 8. The resin conposition according to claim
4 or 6 wherein the crosslinking agent (B) is an epoxy
compound. 9. A process for pg&pucing a cured relief
pattern, conprising the steps of: applying the resin
composi tion aggor i t LI5S _or 0.a ,
sugzlrate; exposﬁ%%g?hgoﬁégégkgﬁﬁ %ggggﬁéngiﬁﬁtﬂ}%hm 4 or
actg ughd b r QLG By 0 Lre y.irradiati

t he coatiéﬁﬁf%%%% witﬁﬁgﬁ??ﬁ?c£?§§é;?%bu%%néﬁaﬁ%Eyﬂ%te
r emdrigrdiridie part  exposed or irradiated with the
actinic rays using a developer; and heating the

resul tant posid wediel i @mpddt ¢ £6A 2bcdrlihg 480C1alk 4 or
A sem conductor device having a |layer made of a cured
r el6l ehepatineriheoltrai sxeid i ddeaswEuctj 0Ds RROEESRY
according to claim?9.
compound.
9. A process for producing a cured relief
pattern, comprising the steps of: applying the resin
composition according to claim 5 or 6 onto a substrate;
exposing the resultant coating film to an active light
through a mask or directly irradiating the coating film
with actinic rays; eluting and removing the part
exposed or irradiated with the actinic rays using a
developer; and heating the resultant positive relief
pattern at 150 to 400°C.
10. A semiconductor device having a layer made of

a cured relief pattern obtained by the production

process according to claim 9.



