1 DESCRI PTI ON RESIN AND RESI N COMPCSI TI ON TECHNI CAL
FI ELD [ 0001] The present invention relates to a

hydr oxypol yam de which is a precursor of a heat 5
resistant resin, a heat-resistant resin conposition
conprising the hydroxypol yanide, and a process for
producing a cured relief pattern nmade of the heat-
resi stant resin, and toDBSSRDPTDOHMuUCtor device having
the relief pattern. Mire specifically, the present 10
invention rel atRESI® ANAYHEHXYpOOYROEDBIOKI ch is a
precursor providing a polybenzoxazole resin which is
excellent in electrical, nechanical, and physica
characteristics, particularly in heat resistance
characteristics and suitably used in, for exanple, 15
interlayer insulating filnms and surface protective

fi THei¥ brAkebf EbRduct or devi ces, cover coats for

fl @é@{ﬁ copper-cl ad boards, solder resist filmns,

Iig rystal alignnent |ayers, and optica

wavegui des. 20 BACKGROUND ART 0002% Atcoati n% film
consi sting of & PoFS P de™ Y esF ho whF EATEBnbP nds

exgodl SRl beAl (88T Shagre and 2, 8l ecLli cpl jand. -

ani c eristics, een” “conventional |y

5USELs | By o h OT r £XANP! £, n L DSWL AL 8021t 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

10 invention relates to a hydroxypolyamide which is a
precurscr providing a polybenzoxazole resin which is
excellent in electrical, mechanical, and physical
characteristics, particularly in heat resistance
characteristics and suitably used in, for example,

15 interlayer insulating films and surface protective
films for semiconductor devices, cover coats for
tlexible copper-clad boards, sclder resist films,
liquid crystal alignment layers, and optical

waveguides,

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

resin, which combines excellent heat resistance and

W2158
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materials for electronic parts and passivation fil ns,
surface protective filnms, and interlayer insulating 5
films for sem conductor devices. In formng the
polyimde resin coating film a non-photosensitive
polyi m de resin precursor cagmposition or a

phot osensitive polyimde resin precursor conposition

cagiberysed] What neshRmOWadedH ek dhesf DEEN Ohat NBeen
| atter can be applied onto a substrate, followed by

|'i gbhvexposuke.l ydeweliopmgntto ant drifer TRl ind @l gathen
treatnent, to nore readily forma cured relief
patbeenibesi $bhankleetheatic Hiis,s tdred podys kel o 81 Ims,
precursor conposition nmay be non-photosensitive 15 or
phetiosensi tirveewhenet e lpal,yiamd e resi Inyesr usesu bst ang
coating filmnot required to forma relief pattern,
butilimg prodaeimagoadseriosoleyctasrs .devi ce having a

cured relief pattern made of the polyimde resin, use
of the phot éseASIKive FokyPwildd ek Feridewavring film,
conposition 20 enables the significant shortening of

t hé8 pPBcREsteFerfhe 1 FPoBAYILEY dehetssuih doTfFatetPt o

that of the conventjonal non%photos nsj t evgglyinide
 eSPACOBHECaPSOF EORPOSFERAR. 1000310 126 Hilievers Thhen
the angye-descrined iBﬂ%%%eg)Si“s‘ée polyi i de. r8SIM geq in
prBEGrs6? EoﬁﬁoglFiBn I's~us &,uitc$s necessar Y10
enphgyfgrﬁaggetﬁgoﬂgktgg cgkgggl%g%ﬁ#%ﬁanﬁHyQ%Q§uégtrate,
pyrrolidone or a ketone as a el'oper I n the
precesswef hheidgMel appeal Lherelfer opment, 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
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 precurscor composition
enables the significant shortening of the process of
the precducticn thereof compared to that ¢f the
conventional non-photosensitive polyimide resin
precurscr composition.
[0003]
However, when the above-described
rhotosensitive polyimide resin precursor composition is

used, i1t is necessary to emplcoy a large amount of

organic solvent such as a pyrrelidone or a ketone as a



Thus, there is a need for such a counterneasure that

. the organic solvent is renoved in view of safety and
i ncreased recent concern over environnental issues. To
5 that end, various heat-resistant photosensitive
resin materials devel opablewith a dilute alkali
aqueous solution have been recently proposed as is

thgegasepeW th 2nRheLORS Sl A tHd e dvalhint Nenereot.
above-described materials. 10 Anbng ot hers, processes

usTRgsa thydeoxypal yamade osolsulie d &l daddd s @i eprist

solution, for exanple, a polybenzoxazole resin

prehar seganhaveolieeei Ved ratioerlid dm ivigweeeMts @8t $; and

for exanple, processes using, as a positive

phohosenasktli veceaterbakgsrbb caetcompodirtdnente Wi <dudde To

above-descri bed precursor is mxed with an optically
Sacthge £ngredhenvtusubhais resaphibogquiphoriedieas ide tmvessin

been proposed (see e.g. JP-B- 01-46862). A process

usihagerasla degalpreblphoissensiciilvg ematléeildl agueous

conposition in which a 20 precursor where groups

ha¥?hgt pAdt BBPYRBENzABFENthNs REGPRESE d6ubise HEndiats

are.introduced into part of _the hydroxyl groups of

¢ h- BB ov oL ASEEF PR pr BeliPSof LPLY itk alewrty v -descr ibed

cqggggggayaving phot opol yneri zabl e unsat urat ed doubl e

bondr hg and- a phot opol yneri zation 25 initiator has

sobeen alsoprgnosed. (see. IP:A.2002.12665)  _These

processes faci rmation o eli ef patterns

ath f6 - deved PPaRDLc a001 MBke LAVARARh£a1LNEREESRN Wi on,
stabi 1ty of such conpositions. In 4 addition, since
a £ egxamblef PabbeyPeARER29618 resin precursor, have
recelived attention in recent years; for example,
processes using, as a positive photosensitive material,
15 a compesition in which the above-described precursor is
mixed with an optically active ingredient such as
naphtcquinonediazide 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 photcopolymerizable
unsaturated double bonding are introcduced into part of
the hydroxyl groups of the above-described precursor is
mixed with a compdund having photopolymerizable
unsaturated double bonding and a photopclymerization
25 initiator has been also proposed (see JP-A-2002-12665).
These processes facilitate the formation of

relief patterns after development and make favorable

the preservaticn stability of such compositions. 1In




pol ybenzoxazol e resin has a heat resistance conparable
to that of a cured relief pattern made of a polyi m de
resin, the polybenzoxazol e resin precursor has
received 5 attention as a promsing alternative
material for an organic sol vent-devel opabl e pol yi m de
resin precursor. [ 00 0 4 I Meanwhile, there have

begpqrek kad changes ichrJEthads £ I RACKAGNE of a
sem conducfor devices in which 10 t he above-descri bed

mepel yBEE z8k8 z8380rekA nPihage Ofhetit et denal cddXarable
package in which a lead franes is jointed to a

sefbCORducher adevired throwgh patgelth Wad offt hers hasmide
tended to be used, in recent years, a package which
adopt snputhel ayeybwhtbrg zion evirew iof pare Al doprovenmiteived
in integration density and function and the
Sm atbeotizat aenaocpramébiipg FAaernadndiet inGre ticg Which an
polyimde resin coating filmor a pol ybenzoxazol e
r esrmangoasphyehtaeive lerpbsed pddiing dehe sfsgmmuatisgmugfor .
the structure vary nore than before, which requires
gr E8P@#120 chenical resistance e.g. to a photoresist
peeling solution conposed of a strong acid, strong ,
base, or or'4aArERsdEvehfcEGehayE BieRet AGE $H Barges in
a basic, organic conpound suych as et hanol am ne .or ,
{ GlT ahethyt AR GAPROAr GRTAECT A oo CFTES 28 FEaR D
sim |l ar, reason, _a. nethod. for unting _a ., sem_conduct or
10 e e B S §r TRt ed i I hg bard r§ Baihg drse -c of 3
Ch@&%%[jn{{&%f E@@Vggékggé' éH%HQQhU%' N3 g‘i‘aﬂes RiN
and a lead-tin eutectic solder into a nethod using, 5
Wi bk e i Vb TOWSEAScn8hERo8! 28vRBEKRBRoLAHSH WElW Grire,
there has tended to be used, in recent years, a package
which adepts multilayer wiring in view of an
15 improvement in integration density and function and the
miniaturization of a chip. Thus, conditicns to which a
polyimide resin coating film cr 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 cr
tetramethylammenium 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 conventicnal methed using a metal

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



enabl i ng hi gher-density nmounting such as BGA (bal

grid array) in which a polyimde resin coating film

or a polybenzoxazole resin coating filmis directly 5
contacted with a solder bunp. In other words, the
polyimde resin coating filmand the pol ybenzoxazol e
resin coating filmhave becone required to have

I ngieasadvhiesi sbancest @ heate and toadildhe becasseucture
there occurs a state where they 10 contact the fl ux

e. gnabl ihhehighkowdphedess mefuridieg solderadurgn [9H05] grid
The pol ybenzoxazol e resin coating filmis generally
prepargd by subjibcti pglaibiisk@mmepne nalatlin e offpiouns: a
and a di carboxylic acid conmpound to polycondensation

t oppiydececaapollgbenzoxazoke imgsif lrpriec urisorctwly ch is
then dissolved in an organic solvent to nake a
Svaffh§hcreRewébhpasirildar bombowed by fornming a
coating filme.g. through coating before further 20
heatrng to hfBhCtbfperatdpe tdecomiernice gesin coating

%ggenzoxazole resin. Specific exanples of proposed

I@n%?a‘i@?eporl@??H%O&@%Péﬁe&etS&r’s&Haéﬁfl%éa“tlm have

i st ance resi st ance, nd hi, h t enper at .ure
fI%?C?@§|§%chﬁe§5anE SelBSFﬁﬁéﬁ %5%81 e heat
obtained by, h §tc§H£é” OpRal %eﬂ%%xaz%%%t%eﬁﬁére the
precursors syn ﬁesrzed Fom 2 Y

d d b t hal
O GBSt e PR S?%@%?&W SRR o
blgggayfdbgﬁﬁpoxyllc aC|d from 2, 2-bi s(3-am no- 4-

[0005]

The polybenzoxazole resin coating film is

generally prepared by subjecting a bisaminophenol

15 compound and a dicarboxylic acid compound to
polycondensaticn to produce a polybenzoxazole resin
precursor which is then dissolved in an organic soclvent
to make a varnish-like composition, followed by forming
a coating film e.g. through coating 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 1nclude polybenzoxazole resins obtained by heat curing
polybenzoxazole resin precursors synthesized from 4,4'-
diamine-3, 3'-dihydroxybiphenyl and terephthalic acid,

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



hydr oxyphenyl ) hexaf| uoropropane and terephthalic

acid, and from 2, 2-bis(3-am no-4 hydroxyphenyl)

hexaf | uor opr opane and 4,4'- 5 bi phenyl di carboxylic

acid. [0006] A dicarboxylic acid such as terephthalic

acid or 4,4'-biphenyldicarbgxylic acid can be used as

descri bed above to nake the pol ybenzoxazole resin in

_10bt_s_pﬁeﬁgwi@far%owm@racﬁ@al G- 1,9l sked el on 4.04 -

i nprove the heat résistance thereof. Meanwnil e,

howedebxywhen ymde xiaf 11be ofeiopadfe AdELHdLGAROSI £d 0fcid,

havi ng positive photosensitivity by addi ng an

ophthdakkym acti-vesgorpeund-auch as

napht hoqui noneazi de, the above 15 descri bed

pohyBenzgrhzole) hesiati lppecprspankavinag 44 4 '+ gi d

skel eton has problens that it per se becones |ess

Ssobupbhenyhdanaabkaliliegeedds sol ution and that it

makes difficult the process of |ithography using an

i - bedpPl st epper because the transm ssion of the

i -beam an 20 outgoing light froma nmercury lam, is _

significantl§ diedteedy Ther€1ifs salcso a8 Fregliirerantaaic acid

the rgd?ped_ solubilit¥ thereof in an organic sol vent

mekes®it RiPRPRULEIEBTPPEdGLE ERd IpREfoSEnHSTY &S

resin c sition jtself (see JP-A-2003-105Q086). 25 In

CORTTEEto0R ForYBehsolassl birelPhYPFREstret uditig » 10

2,.2- bi -ankno-4-.hydro henyl ) hexafl ugrqpr.opane and
1Ois%% tﬁéﬁ?cggc$dp%%y¥%Fpﬁéﬁiﬁgeﬁhé%géﬁcg%ﬁ%f?fﬁ%tﬁ%id

iSiﬁﬁﬁ@éée@ﬂeiHeétbﬁég%gtahEé”EHE§§B%ﬂ apd A235K 110

process 1 nto varilous shapes
however, when made in the form of a resin composition
having positive photosensitivity by adding an optically
active compound such as naphthoguinoneazide, the above-

15 described polybenzoxazole resin precursor having a
rigid skeleton has problems that it per se becomes less
soluble in an alkali agquecus solution and that it makes
difficult the process of lithography using an i-beam
stepper because the transmission of the i-beam, an

20 outgoing light from 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 iltself (see JP-A-2003-105086).

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

diphenyl ether dicarboxylic acid is excellent in i-beam
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because it is highly soluble in an organic sol vent.
However, a pol ybenzcxazol e resin obtained by curing
the precursor has a problemthat the heat resistance,
5 chem cal resistance, and flux resistance thereof are
| ower than those of the aboverdescribed

pol ybenzoxazole resin having a rigid skeleton (see

JPtA=2003s50%086Ghad By Q% 3/fa gl sSChOSe$aRious shapes

conposition containing a polyam de resin obtai ned by

usbrgaareaditd i s16 ieonponeittuife airspeci digeh S&rust vest .
such as 5 hydroxyi sophthalic acid dodecanoate chloride
andoarveagi d coiptrenicxafzdl s pead i esbisd ted e Suebhng the
as terephthalic acid in a certain nolar ratio to

r eacecarsdiratmase ac prpbient tSuch tEs disat noss phieayte,

ether 15 therewith. However, the conposition discl osed

i nchealcddcumsnts thaseheamdddelopat foranuse fhepeof are
liquid crystal alignnment |ayer per se, and has not
beéﬁ“’?ﬁt EAdad theske ofdéviel @mw%cmlémﬁ sorl Wieheazazole

resistant resin excellent not only in solubility in an

or §SALE S8NMvBAL & FBIBG: Séﬂeé@hqﬁl c cHf - ?—e%Q%? anee086) -
Then, there i e ybenzoxazol e resin

precur sor g?ng Bﬁ 2g§géd%§ Qﬁﬂﬁﬁﬁ)P|9?%ﬂPs%ﬁﬁﬁhlc

sol yent . mhereln the heat curi.ng ther.eof, provid
pol’yBenBxazof ePPESrh WA rﬁsséltlstaégne]%gq thg an acid

at o RRIERe Eer. SPo66 6% T Rs AT b 'Sit e

JPn B804 46862n8nRat enty -PACHIRRL: 42 oLR-A 200211866314 an

acid component ¢of a specified structure such as
terephthalic acid in a certain meolar ratio toc react a
diamine component such as diaminodiphenyl ether
therewith. However, the composition discleosed in the
document has been developed for use in a liquid crystal
alignment layer per se, and has not been intended to be
developed as a precursor of heat resistant resin
excellent not only in sclubility in an organic solvent
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
resistance, chemical resistance, and flux resistance at
a high level.

[GCO7]

Patent Document 1: JP-B-01-46862



Pat ent Docunent 3:JP-A-2003-105086 Patent Docunent

4: JP- A- 05- 27245 DI SCLOSURE OF | NVENTI ON 5 PROBLEM TO
BE SOLVED BY THE INVENTION [ O O O 8 1 An object of
the present invention is to provide a pol ybenzoxazol e
resin precursor giving a resin excellent in heat

resi stance, chem cal 10 resistance, and fl ux

reshstanceotiikeugh sheatoauniong —1reaetion, and a
conmposition containing the precursor. Another object

of phhenpr esenenRvent Uena-Scloa Aegde a resin
conposi tion having positive photosensitivity, which

gi veseatheatufesksuantprasios-exceald ent in heat 15
resi stance, chemcal resistance, and flux resistance
after the above-described heat curing, is capable of
attaining |ithography using an aligner, and has
i NCE8@%sedUBBI Obi LNVENI'AOAN organi c solvent. A further
obj ect of the present invention is to provide a

S pr BeeBEEMOTPoREPFOHUEPNG YaTHEr HVERTTNIEN pattern
excel lent in heat resistance, chem cal resistance,
an80PP8% resistance which consists of the
above-descri bed conposition, and a sem conductor

devi ce havi ngt ReJtFelir ENPePrFaeRér ANVREANSTFAR toO

SOLVI NG THE PROBLEM 25 % 2 0 091 As a result_of,
stid? B49Y o sBP v~ Fha“ap6ve 9" *de8c PIrGEY 15 0bI%nt, "4 e

Present Lovepions have Lpupd, Lhat g hydioxypgl yani de

g am noi soph i ¢ Taci

10009Qé¥§P£$5§9 éHdtPquHEQSQQ@EHce through heat curing

reaction, and a composition containing the precursocr.
Ancother 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 to_provide a process

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

a semiconductor device having the cured relief pattern.

MEANS FOR SOLVING THEE PROBLEM

25 [0009]

As a result of studies to solve the above-



structure thereof, and a conposition containing the 5
hydr oxypol yam de can satisfy the object of the present
i nvention, thereby acconplishing the present

invention. Thus, the present invention is as foll ows.
1. A hydroxypolyan1de haV|ng9a structure represented
by the general formula (1): “(-N,-X\ NICY-fC)m-N
~X&e§hgi€e&>&90bt£h§*'k@écﬂr%%kn¥0fM%@H%d%é“HHV%'k&ﬂﬁa

i ntegers satistying m> 0, < mtn <_ 1,000,

angn Q¢ 08 E¥dﬂéﬁﬂgaly§mldeaﬁgvﬁE% %e%uﬁﬁﬂﬂbléﬂﬁﬂﬁ%dﬁﬁb
be arranged bl ockwi se or randonly; X represents at

| eastdofert ekt aval @apoggﬁa@u@ el QWP t heeh@eted Ha1em
groups represented by the followwng 15 fornula (2); Y

I ept £s€ebl Se Stiagt 86F sophtihal kemaeisd thavi rGnats irgast wne
hydr ogen atom of the am no group substituted, from

5 whivgdirax gae bpxyl de aghdsgtosfiyi sheexthjededofanthsZ present
represents at |east one divalent group selected from
gr oupsn t epr esemt eeopyathempolbbwngg t2€ poeseind ((4)verklion.
wherein X1 represents a dival ent organic group
sel ected frbmgroups Peppreséntadehyithe iBoklSoWoig ows -
formula (5);. and the hydrogen atons on each aromatic
ring may be 1 sub%tmY@¥%HYRPgHaQﬂd?e§§Fl§ﬁeagﬁé&ﬁCture
selected fromthe 5 group consisting of a nethyl
griotpt S et y#yg?%%pge% rﬁ}oBQFmﬁﬁguﬁl Yan i sopr opy!
group, a butyl group, an isobutyl group, a t-butyl
group, a fluorine atom and a trifluoronethyl group,

TR PR R
" OH Ce (1)

10 wherein m and n are integers satisfying m > 0, n > 0, 2
<mtn £ 1,000, and 0.05 £ m/(m+tn) £ 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

15 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 groups represented by the following

20 formula (4),



10

Ho OH CO NH v -NH CO x wherein Re represents a
nmonoval ent organic group; X1 10 represents a dival ent
organi c group selected from groups represented by the
following formula (5); and (4) 4 11 the hydrogen atons
on each aromatic ring may be1 substituted with at

| east one group selected fromthe group consisting of
a met hyl group, an ethyl group, a propyl group, an

i sopropyl group, a butyl

[ WO an |sob:jlltu
t-butyl group, a fluorine a trif
group, and IFF3 -so0? -0° 0> wher
hydraqgen atons on each aromatic fi

subst NFUDE 3
group \ ,
10 propyl grdup, an isopfopyl group a butyl group

i sobutyl group, a t-butyl group, a fluorine -1g
a trifluoronethyl group. 2.
described in item1l above W J represe

| east one divalent 15 org
groups represented by the

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

trifluoxromethyl group,

.e Slosise

Yy, SO, EX
Re00C CO—NH NH-CO COORg

wherein Rs represents a monovalent organic group; ¥:

{4}

represents a divalent organic group selected from

groups represented by the follewing formula (5); and
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10

15

following formula (3): 12 NHNR | 1 C0 G- 01 a2
NH SOz A HHNNHNH | CO0 O=C %=0 CH K, |y HOCH
14 (3) wherein Rl, R2, R3, R4, and R6 are each

i ndependently a nonoval ent organic group; R5 is a
dival ent organic group; R7 {$ at |east one group

sel ected fromthe group consisting of an aral kyl

gr @uR, hadrabkhs Wterylo gy, Sl ar Vi phosphi nyé
group, and a tri-substituted silyl group; and t he

hydupgen tatess wanr headh 1aMatdre IJithg™e1deted from the
substituted with at | east one group selected from the

gr gupuponshstisngnal of rREtRYhQr ubuEn 21 dh@r ofpoupp a
propyl group, an isopropyl group, a butyl group, an 10

i spbopyll group, antibupylopgrlowpow,flaudarnimel afonup aAngn
a trifluoronethyl group
isobutyl group, a t-butyl group, a fluorine atom, and a

trifluoromethyl group, and

Sealie N 3 O 0
OO :'%
—0—© @3’ \0/ 2 A

(%)

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 iscpropyl group, a butyl group, an
isobutyl group, a t-butyl group, a fluorine atom, and a
trifluoromethyl group.

2. The hydroxypolyamide described in item 1
above wherein Y represents at least one divalent
organic group selected from groups represented by the

fellowing formula (3):



3. Aresin conposition conprising 100 parts by nass
of the hydroxypol yam de described in item1 or 2
above (A) and 70 to 900 parts by mass of an organic
15 solvent (D). 4. A resin conposition conprising 100
parts by mass of the hydrox¥gol yam de described in
item1 or 2 above (A), 1 to 50 parts by nmass of a
crosslinking agent (B), and 70 to 900 parts by mass
of an organi c 20 soI vent (D) 5 A resin conpositi on

con'p --,
descr in e ( t p by
rrass an op caIIy 13 act ve Co ound Wi h a

napht og._lg nonegll azi de- roup( ang thet 0 O par S by
mass an org,anl c s ‘vent , ﬁg’ havh(p_gﬂposmlve
phot os§n3| tivity. 6. A resin conposition ¢onpri si ng
100 parts 5 by mass of the hydroxypol yani de descri bed
initem1 or 2 above (A), 1 to 50 parts by mass of a
crebskenki Rg, Bgerfta, (B), antoR10Qrpageshbyndessndénany a
opti cal | active conpound w th a naphtoqui nonedi azi de
gr Bapor e entargIrn ifo I90GPafts 16y anddg asrnan cagganic
solvent (D),, 10 and havi ng positive photosensitivity.
7 ITREPT eg?nl%oﬁ%o%?‘%?BnOH%s@FPHEdSP ertem 4rogr the group
bove V\herel n the cros |1k| ng agent (B) is an

ac???ﬁf'% tBHpBLNE™ 8- I]§é( ﬁlpcor%‘osﬁ YIS et P up,

ggekﬁf?gylP osHﬁlny?b8¥%u%heg%bnatQ%lp%o%§lHﬂk'Qgh silyl

group; and the hydrogen atcoms on each aromatic ring may

(3)

be substituted with at least one group selected from
the group ceonsisting of a methyl group, an ethyl group,
a propyl group, an isoprcpyl 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 200 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 resin 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



epoxy conpound. 9. A process for producing a cured
relief pattern, conprising the steps of: applying the
resin conposition described in item5 or 6 above onto
a 20 substrate; exposing the resultant coating filmto
an active light through a npgk or directly
irradiating the coating filmwth actinic rays;

el yti:ngeandmpeiBvi R4 tht Be @t RxpesHb M at1dadiabed (c),
with the actinic rays using a devel oper; and heating

t hentdeso0l tanbopophtricve b35maeld &ff pat terdhraic 1&01+ent (D},
400C. 10. A sem conductor device having a |ayer nade

of aadchredngepbbef tpatt eho tokicaisiad byt he production
process described in item9 above. 14 ADVANTAGES OF

THE | NVENTI OAl. [ 0B10FsThe chygooxypalry amnger icfiddel 00 parts
present invention can be used as a precursor of a
Spobybsazexazother byincByerdgbiméate idedvesdtbaksistiaree, 1 or
chem cal resistance, and flux resistance. The resin
CORPBRPYEONADF LhECPPESBALLS| RYeftEisen am b &pplimding
and heated to_forma pol¥benzoxazole resin coatin
fiPRFRkcEPl ent FR hBAt PROTPedYsafde OfcighicRfiically

resigtance and _f | ux Resistagce. A n additionp, when c
us&d-f St hE"PORR of 1 h pdsPer é@%ﬁ@@&?@ﬁa% FEid (C)s
coppgsibion bysadding g gpticaldy., agtive comound p,
having a nap oGt hong i aZi"de “gr oup, GHe T &SI y
10 COMReShLY 8 Obol hE; PLERBL oLAYURRLLQN dhas 15 advantages

that it I's capable of attaining Iithodraphy

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

8. The resin compositicn described in item 4

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

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 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

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.



using an aligner and exhibits excellent solubility in
an organi c solvent, and the pol ybenzoxazole resin
after heat curing is excellent in heat resistance,
chem cal resistance, and flux resistance. 20 The
process for producing a curegyrelief pattern
according to the present invention enables the easy
production of a cured relief pattern nmade of a

pol ybenzoxazol e resin excellent in heat resistance,

chep/salracesi sramee, 1avdnfiTown resi stance. 25 The
sem conduct or device of the present invention nay

provbdéla sem conductor device having a cured relief
pattern excellent in heat resistance, 15 chem ca
resi stance, dhd hlidxoxepidtyandela mft ehd grmaodnt amvention
interlayer insulating filmor a surface protective
fitan BESTsKMIDESFORPCARRYENG OUT aTkHE UIWENT:GNGle resin
[0011] The present invention is nore specifically

5 deSEFEbénbel bwieathschyditexypol Fasndeadnd assitince, and
conposi tion> Each conponent conprising the resin 10
cogg6§iF?6hSBPnFﬁe present invention is specifically

docer e Lok (A s ctono e The
(SPMEATONLS eprosentan by the Lol Lol
3é§%§$%%§?8£aéo?ésﬁgkTRPQSQQEngo%Rﬁ%U%QE%ﬂ¥%nt in heat

10 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 compesition of the present invention has

15 advantages that it is capable of attaining lithography
using an aligner and exhibits excellent solubility in
an organic solvent, and the pclybenzoxazole resin after
heat curing is excellent in heat resistance, chemical
resistance, and flux resistance.

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

25 The semiconductor device ¢f the present
invention may provide a semiconductor device having a

cured relief pattern excellent in heat resistance,



%

(OH)2(NH2) 2, and a dicarboxylic acid to be descri bed,
Y(COOH) 2, or a m xture of the bisam nophenol conpound
(OH) 2(NH2) 2r the dicarboxylic acid Y(COOH)2, and a 20

di carboxylic acid to be described, Z(COOH) 2, using an
acid chloride nmethod, an actiyated ester nethod, or a
wel | - known am dation reaction such as a condensati on
reagbhoRailNrkhe speseNCce f @ delwdyaldno-condepsat F9Pnm or
agent (e.g. pol yphosphoric acid or 25

di eyci ahexykgatbadisumadehg ¥ 1 d¥ X N dade ) Prode ive
NCZ-1CG)n- HO OH HO OH wherein mand n are integers
safigfying m> 0, n ? 0, 2 < mn <_ 1,000, and 0.05

< m(mtn) < 1, and the recurring wunits nmay be
arranged bl ockwi se or randomy; X represents at | east
one tetravalent organic group 5 selected from groups
repEeSeitel BORt RARRIINGWONG ThHar MNVENTACN Y

represents 5-am noi sophthalic acid having at |east

Soné0Rydt ogen atom of the amino group substituted,

10

15

20

25

fromwhich a carboxylic acid group is excluded;, and Z
represents atPeBSESERE dRVENERCYrSupoLE siatiierally

frgmgrou epresented by the following formula (4).
(O%iﬁgrﬁﬂgéeéﬁgii'represents a dival ent organic group

I d f ed b he f.ol |l ow .
Formil & (5). 182aRCERE TRy ar GO caCtlis ‘G Sadipioooiton>

aromati c ring g?ycgﬁpé%enﬁu%%E%&%%%%@MQH%z¥e§ﬁ@5t one
group sel ecte rom e
composition of the present invention is specifically
described below.
(A) The hydroxypolyamide
The hydroxypclyamide 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 tec be described,
Y{COOH)2, or a mixture of the bisaminophenol cecmpound
(CH}2(NH;),, the dicarboxylic acid Y(CQOH)Z, and a
dicarboxylic acid to be described, Z(CCOH);, using an
acid chloride methed, 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) .



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 5 trifluoronethyl group. [0013] HO CO NH OH NH CO
(4) wherein R8 represents a gpnoval ent organic group
X1 represents a divalent organic group selected from
groups represented by the following forrmula (5); and
10 the hydrogen atonms on each aromatic ring nmay be
substi tHt ed Bu £h at?least e gib P sel cted fromthe
gr n5|§|§J_ )Egel)ﬁ\% bt K I_group a
prop ? an |soprop o, butyl group, an
i sobuty group, a t-butyl group, a fluorine atom ard
a 15 trifluoronethyl group. 18 [0014] (5) wherein
t he hydrogen atons on each aromatic ring nay be
subseireanet wintlhnakrikeadsit cgre sgrsaupl setiect ed fromohe 0, 2
group consisting of a methyl group, an ethyl group, a
5 propyl <gtedp?., aAnfdsBplop§ mgrivap,) & But @indgrtdgp, reamrring
i sobutyl group, a t-butyl group, a fluorine atom and
UPFFﬁI@éﬁoﬁétﬁyﬁa§€§@pblpmkﬂﬂse or randomly; X

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

formula (2); Y represents S5-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

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

(0012}

Xy

g
&

X

1X

B
00
o0 &

(2)

wherelin 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



5

10

15

In the above formula (1), Y is preferably at 10 | east
one di val ent organic group selected from groups

represented by the following formula (3). NN NH O U=0
NNH so, It) \NH C0 Roti NHNH OC'C-OR HO CH

(3) wherein Rl, R2, R3, R4 7and R6 are each

i ndependent|y a nonoval ent organic group; R5 is a
0\ et (OfQRNLA O P15 f (ISP S WALO0E0y BPom the
al kyl group, or an 15 aromatic group,; and the

hY%rr%glﬁ QTS (O LGN Al € Lbud | N, By be group, a

substi

ted with at |east one group selected fro

gr @@@nggn@ir%hwg 0f adptdl IR, Abethy!g85eup. ad

propy

roup, an isopropyl group, a butyl group, an

| sabubylt yar gupupd ta- Budc ar epbu®, & fALeSE e ai OBk, and a
and a trifluoronmethyl group. [0016]

trifluorcmethyl group.

[0013]

< A
e leslise
O

HO OH
T3 X £xr
_ NH~CO
ReCOCT X~ COTNH COORg

wherein Rz 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
iscbutyl group, a t-butyl group, a fluorine atom, and a

triflucromethyl group.



Exanpl es of bi sam nophenol conpounds having the

tetraval ent organic group, X(OH)2(NH2)2, represented

by the above-described formula (2) include 2,4 10

di am noresorci nol, 4, 6-diam noresorcinol, 2,2-bis(3-

anino-4-hydroxypheny|)hexaflﬁ ropr opane, 2, 2-bis(4-

am no- 3- hydr oxyphenyl ) hexaf | tior opr opane, 2, 2- bi s( 3-
ﬂ hydr oxyphenyl ) pr opane, 2, 2-bi s(4-am no- 3-

hy roxyphenyl)propane 3,3 -diamno-4,4" 15

di hydr oxydi phenyl sul f one, 4, 4’ ~di ani no- 3,3 -

di hydr oxydi p nylﬁygfone 3,3 -diampno-4,4'-
dlhydﬁggypr enyl, i'!i [i :[: j ; ]: :]
I'am no 3 ?__hydroxyblp
9, 9-bf¥st 4- (( % 3- hydr oxy) phé noxy phenyl) uorene,
Qrehe,

9, 9-bis((4- (3 an1no 4- hydr oxy) phen BEYN
20 9, 9- bi s((4-am no- 3- hydroxy)phen (
9, 9- bi s(3- ami no- 4- hydroxy)phenyl))
3,3 -di 4' i hye

4, 4" - di
2,2-bis Yo- 4
triflu & %
hdeexjizﬁfrtgiﬂgi
am no- 4- hydr oxy-5-trifl uoronet hyl phenyl ) propane, 2, 2-
bi s(4- ani no- 3- hydroxy-5-trifl uoronet hyl phenyl) propane,

b - hyd -6 20 . .
P e %ywﬁaﬂ%srﬂg%aaﬁeonzeécsli SENGHifo PN may be
hydr % guEéClifl uo}rion’]?t Dxl lgenxl )8 ane lEC%Ed %(IOIH the
am 0
tgég %J?&Pé‘&”é’@?%é%k}?r8%88""”% 220 i a
5tr¢f$§@10@§$@ﬂ|p@§n¥£%ﬁ§5§§hUQEBQEQPQn%ut%QZng%%@ an

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

triflucromethyl 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).

YT Y YY

H I
g C— SO:

!;m N R W no-cu

R

R .o (3D

H*-D—D-Z

wherein R;, Rz, R3, R4, and Rg are each independently a
monovalent organic group; Rs is a divalent organic
group;fxz represents hydrogen, an alkyl group, or an

15 aromatic grouﬁp and the hydrogen atoms on each aromatic



am no- 4- hydr oxy-5
trifluoronethyl phenyl) hexafl uoropropane, 2, 2-bi s(4-
am no- 3- hydroxy-5 10

trifluoromethyl phenyl)hexaf | uoropropane, 2, 2-bis(3-
am no- 4- hydr oxy- 6 19

trifluoromethyl phenyl)hexaf | uoropropane, 2, 2-bis(4-

amrA@r3mAydLeX ¥ stituted with at least one group,
tr|fIuoronethylphenyl)hexafluoropropane 3, 3" -di am no-

15 sé14'creichyaoax ¥ h, Jrdus ([ddrdildanmmeshyd )b phenydroup,
4,4"' - di am no- 3, 3' -di hydroxy-2, 2

bi st eithiuogemebhy k) birphenylgrah3' -ah addrdoe @l -group, a
di hydroxy-5, 5'-bis(trifluoronethyl)biphenyl, 4,4-
di antyd- §ro8p, dehydsokyty,15'gr2p, a t-butyl group, a
bi s(trifluoronethyl)biphenyl, 3,3"-diamnno-4,4"-
2di hydpoxpe6atem, bastt A finidriowetdmd dihilphemydp and 4, 4' -
di am no- 3, 3' - di hydr oxy-6, 6" -
bi $0P-Pf1 uor omet hyl ) bi phenyl . I'n producing the
hydr oxypol yam de of the 25 present invention, the .
blsanlnophenEFaEB%ﬁéuﬁésblﬂ@@ﬂ?@@ﬂﬁﬂﬁi|ﬁ%ﬁﬂﬁ¥QEﬁnPaVlng
gge g in a_conbinatigon of two_or nore, 017 21
Th i 8FBB¥§FFEta8F8§nﬁ§vgﬁ§u§ QTR At N8R bani R o ted
2 are _specific y nci ophtﬂg%i cjd
r va |veéov?h§e 8?%@5 fggmﬁﬁé gg% of
1oma99m998§e§{%§c9ﬁo§ api %oaﬁgaﬁhg s%r%l%%ld W05 (3
rou [eadt one rogen
SuQﬁih&”QQQyM&BQy@hQﬁ§ﬁ ﬁEQ%%hb%%b@go%%%%Q'2%2—bls
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'-diamino-4,4'-
dihydroxykbiphenyl, 4,4'-diamino-3,3'-dihydreoxybiphenyl,
9,8%-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))fluorene, 93,9-bhis(3-
amino-4-hydroxy)phenyl) ) fluorene, 3,3'-diamino-4,4'-
dihydroxydiphenyl ether, 4,4'-diamino-3,3'-
dihydroxyphenyl ether, 2,Z-bis(3-amino-4-hydroxy-2-
trifiuoromethylphenyl)propane, 2,2-bis(4-amino-3-

25 Thydroxy-2-trifluoromethylphenyl)propane, 2,2-bis(3-
amino-4-hydroxy-5-triflucromethylphenyl)propane, 2,2-
bis (4-aminc-3-hydroxy-5-trifluoromethylphenyl)propane,

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



protecting group, or a dicarboxylic acid anhydride
group having no pol yneri zabl e unsaturated bondi ng, and
can be divided into the following three series 10
according to the behavi or thereof when heated. The
first series of derivatives e conmpounds each of
whi ch consi sts of 5-am noi sophthalic acid mhose am no

gf@H@fﬁé%rém@%ﬂ&l@%%%%h'E@dﬂ%n&fo%PzJB
reacting the amno group théreof e.’g. mnt an aC|d 15

anhyélr:b%rGa%hsfif@ﬂb@bm@%w@%@fﬁﬁl&}tpemgyneep%m bis (3-

compound having a heat crosslinking group. The

abemendeschigedxheat- crosslinking group is preferably
that causing a self-crosslinking reaction or a

crossFlokirbgeEagtbheny) hi xa fhenep egpeynd & -4 (4-

150' C to 400' C, and preferred exanpl es thereof include
5a ambnboeBnepdrgkeup,- a gl yci dyl group, a cycl ohexene

group, an ethynyl group, an allyl group, a vinyl

gr oupf luancmtdbhydbegrolpexa fRenzopycireing, ere Zgroup(3-a

furyl group, a furfuryl group, a

di aethoxydhFeraglarino 25 group, a

di hydr oxydi met hyl am no_gr oup, an al kynyl group, an

al Rrehﬂu@F%‘[E}%th%PBﬁét’é%Eeﬁﬁééﬁor@Prﬁ@@ﬁlﬁcr 2l a?f s (4-

group, a ryl ate_group, a cyano group, a thiophene
gr@ﬂgno'ﬂa d%ﬁﬁ@lﬁ]de group. 22 The acid anhydride
haV|nglthe he roup is prefera

Oactly AR AR AN iRl g I
%g%$|deaﬁg ggg; preferably a 4C to 12C acid

ving*a cycllc 5 or non-cyclic al kenyl

gr@Hprﬁoﬁoﬁé%E91%§£h9§ He@ﬁ?i@b&@%rﬁﬁéhgg 3, OV ¢);isCr AQr

non-cyclic al kynyl group.
amino-3-hydroxy-6-
trifluoromethylphenyl)hexafluoropropane, 3,3'-diaminoc-

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

20 bis(trifluoromethyl)biphenyl, 3,3'-diaminc-4,4"'-
dihydroxy-6,6'-bis{trifluoromethyl}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)z (NHz)>, may be used alone or in a combination of

two or more.

[0017]



Speci fic exanpl es thereof include 5-norbornene-2, 3-
di car boxylic acid anhydri de, exo-3,6-epcxy-1, 2, 3, 6-
t et rahydropht hal i ¢ acid anhydride, 3-ethynyl-1,2 10
pht hal i ¢ acid anhydri de, 4-ethynyl-1,2-phthalic acid
anhydri de, cis-4-cycl ohexenes1, 2-di carboxylic acid
anhydri de, 1-cycl ohexene-1, 2-di carboxylic acid

anhydri de, malgi ¢iacldhanhydr 'éj@zd§'ﬁ£@£95” & a¢idient

anhydride i taconi ¢ acid “anhydride,

endarRiiy enelst naltsbophthal iy ea;q'ch%ﬂ rd.de,
net hyl endonet hyl enet et rahydr cpht hal i c aC|d anhydri de,

e taht nfc@ tsioaityrtiz0 plt adiicc ot id,anhygl | derth@nflerivatives are
al 'yl succinic acid anhydride. These acid anhydri des

maychgoteaist ed o o e cmauh groip of S-Zincisophthalic
am noi sophthalic acid to synthesize conpounds each of
Swhiach dhadioar amgawi ¢ regugupaia\ding sa dieatne riogst odkh ngtom
group introduced into R5 of formula (3) . The acid
chbagbisdeé thaeidny iahheatheertossldawdiingking cupours, a
preferably an acid chloride having unsaturated 2S
doBiBPéesit NG pirevbendirng, dawd misrse iprefatiab| 3nhy 3G 4o
11C acid chlorlde having a cyclic or non-cyclic

al RERYP Ngrote 8P Qoé@m(eéliz lﬁc.%%ﬁwt&% YR heg a and
I [ kynyl f I
Cheraopehgi Ve 5. el Chitarl cftrgiteaa g
hl d f I
100 R R RSP E k> BT R 4 TGS B Tl H ATy T
aCId Chlor'd%h ??E¥k'gegﬁE% .?@f%%ﬁ#%qgg(gfé:égﬁﬁkunds
0 | o e

chloride, 5 tetr i C aci

t hbgpheRr2qacehylofbliQkkde s SIE%¥%dT§d$H¥Hé¥'@Qﬁxﬂ?%ﬁmse

be reacted with the am no
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
norpbornene group, a glycidyl grcup, a cyclchexene
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 cyano group, a

thiophene group, and a maleimide group.



group of 5-am noi sophthalic acid to synthesize
conpounds each of which has an organic group having a
heat crosslinking group introduced into R4 O fornul a
10 (3). Wien the acid chloride having the heat
crosslinking group is a sulfgnyl chloride, the

sul fonyl chloride preferably has unsaturated doubl e

or triple bandi ng; andH,s ML Hyefef ably B 9C to 11C
15 aryl sul fonyl chloride substituted with an al kenyl

Or euRs sINeGiHeC @eplies dheraofh i hdMde- P4 anhydride

styrenesul fony chl oride. These sulfonyl chlorides nay

be haedeate dnaiatth tahe darc® 1gr U tofi Bramdrod sephthadii Gore
acid to synthesize conpounds each of which has an 20

or gaerifergbayp ahavi ng d’lteat:icr essiyjdikide gHOlpy a cyclic
introduced into R3 of fornmula (3). The isocyanate
Shavirngoa-hegatl icr edsdeingli mgougr aup a slQPref erzbl ycah

i socyanate having unsaturated double or triple
boRdrgridad hayiagpretarcdbly ca HOnt-¢ 25 ik5G I sortyhnat eup -
having a cyclic or non-cyclic al kenyl group or a 5C

t 0SP5EiiEd6c pERAPS charhRg ca foyeldladsy Somrhsmlge-2, 3-
al kynyl group. Specific exanples thereof include

3- Piaémgéwﬂ-@c ECER. arhEERy e n£yiC s Soyphtatie e 246

_ B 8o
be%$g§%¥%§¥§§ﬁﬁg%ﬂékah§ggy%Eg&grhTegféééﬁﬁgﬁﬁﬁﬁiihTcy

_ A 8f 8- |
Lo b1 Y Cb T Rag H R ZREAr oFbOPTRING OV DUy > 2cid

i nsﬁegmﬁel nEQS%*QPC&BE@%Eﬁe(—@, 2- 112 8RN, 1GUTRAUN
havi ng a heat crosslinking
anhydride, 1l-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 chleride 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 11C acid anhydride having a cyclic or

non-cyclic alkynyl group. Specific examples thereof



group is preferably an epoxy conpound havi ng

unsat urated double or triple bonding, and nore
preferably a 5C to 15C epoxy conpound having a cyclic
10 or non-cyclic al kenyl group or a 5C to 15C epoxy
conpound having a cyclic or $n cyclic al kynyl group.
Speci fic exanpl es thereof include glycidyl

rrema%wea@ecyemehakteyﬂe -glyGi-dyy Atherac iHNeSe SPOXY, 2-
conmpounds may be reacted with the am no group of

5- ant8REsephLkhak ECaaed chl orQ gy NIRSIER CHMUNGSl oride,
each of which has an organic group having a heat

cr osshafktngcgaouplbht Heduaed hartre 1 16 sefi d g @ d&3)
[0018] The second series of derivatives are 20
coapouhds eath ofhlwhkiidbk,cemsipdid iof abiamandicedphd,hal i c
acid whose amno group is protected with a generally

Sknosnrel Lol aaidbtelprotect ave ghdephkor2amcaniyio chloride.

10

15

20

25

group, for exanple, a urethane-type
(alkoxgcarbonghleoypdys pryt ect reachedup,itin tiaeylantiype
protective group, an 25 aral kyl-type protective group,
a STPVRoPE- gy@‘élnﬁié'@@@?hﬁél@r eapd Acupeathpsd ze
protective group sul fonyl -type protective group
su‘F?f&m%H%p%aC%r%? etpiGa Blaéuﬁn BFgénﬁﬁogﬁﬁluﬁylhatW
protective 2 As the rotgctlve roups _are

sdtet e‘dr‘f%%gjen%e%%h%?“%% LPEUEPPni-faPed+i REt hgrmla

stgglof cyclizing the polybenzoxazol e precursor by
Ing to reproduce the am no group. The reproduced

am no group gauses,a c‘ﬁ&%ﬁhb?'ﬁh@ghé%‘ﬁg %ﬁe"‘%‘e‘%tpa”

or term nal portion o main charn o

hygk Oy Pl YA d8roup is a sulfonyl chloride, the sulfonyl
chloride preferably has unsaturated doukle or triple
bending, and 1s more preferably a 9C to 11C
arylsulfonyl chloride substituted with an alkenyl
group. Specific examples thereof include p-
styrenesulfonyl chloride. These sulfonyl chlcrides may
be reacted with the aminoc group of 5-aminoisophthalic
acid to synthesize compounds each of which has an
organic group having a heat cresslinking group
introduced intec Rz of formula {3).

The isocyanate having a heat crosslinking
group 1s preferably an isocyanate having unsaturated
decuble 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 cyclic or non-

cyclic alkynyl group. Specific examples thereof

include 3-iscpropenyl-a,a-dimethylbenzyl isocyanate and




Exanpl es of the urethane-type protective group
include C2 to C7 al koxycarbonyl groups such as

nmet hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, 10
I sobut oxycar bonyl , t-butoxycarbonyl, nethoxyacetyl,
and trichloroethyloxycarboqxﬁ, and C8 to C25
aralkyloxycarbonyl groups such as benzyl oxycar bonyl

m@thgebgméyheasygehpqnxlsoce/a&ﬁ%ttféoxybﬁ{gsyé qw&arme&s may

i sobor nyl benzyl oxycar bonyl, "and p 1

bi peepykksepr AR¥hbenaykpxneagkemy o rSPRGnfifo XM ISl ic
of a conpound used for protecting the am no group of

5- aginotsophhbakkezackdmpvuhist ke dw etthang-dyptas an
protective group include chloroformtes such as
methybnehl grotipr haténgethjitka20 cehlsendfrorimat esr xpr opyl
chl orof ormate, isopropyl chloroformte, isobutyl

SchiotpbdupatieinReoeRhoxfy efdmyrhul ghk 8 of or mat e, sec- but yl

15

20

25

chl orof ormate, benzyl chloroformate, 2-ethyl hexyl

chl or of or mat Bheatpgky chippohdr mavéndplemgat crosslinking
chloroformate, 2,2,2 25 trichloroethyl chloroformate,
2-BEPBRYES hpret @hﬁmﬁf R MAPEXYpCRIMPOsch AEvVing

chl orof ormat e, p-. net hoxybenzyl chl or of or mat e,
|S%%%?BV¥%E%§y@OH%ﬁ?o?6f Fhate, bgrging, and more

R RS S 3
T

B’ s ot b i,

syshdiest ze £commoungds: gachoof ; MR 6ReNgs el @hkWet®=RUR 12t e
and allyl glycidyl ether. These epoxy compounds may be
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
R of formula (3).
[0018]

The second series of derivatives are
compounds each of which consists of 5~aminoisophthalic
acid whose amino group 1s protected with a generally
known eliminatable protective group for an amino group,
for example, a2 urethane-type (alkoxycarbonyl-type)
protective group, an acyl-t{ype protective grcup, 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



or an aral kyl group introduced into R, of formula (3)
[0019] Exanples of the acyl-type protective group 10

i nclude 1C to 5C al koxycarbonyl groups such as a
formyl group, a phthal oyl group, and groups to form 2C
to 12C cyclic imde conpoung$ such as a

di t hi asucci noyl group. Specific exanples of a

cogpaupd uged thlsprotaetdig d | 10; G 04y Of h
S-EE?ng?sophthale acid 15 mﬁ?ﬁxﬁﬁé acyl -type ted those

pr ekest bye wBHeup iisne1uda it et hoxyear bonyd pht hal km deq g
et hyl di t hi ocarbonyl chloride, formc acid chloride,

benzeybothbenizdeazane acelyirsed ¢y disathhes e € orpeLbdsce
may be reacted with the am no group of
5- ahenaintaphghalibc adhe tre2®Ssyrichesiizes cpmpaundsuses a
each of which has an al kyl group or an aral kyl group
Si ntrodadedkiingo rR4 cEfi ohommitlha pE3), orortexycirial ipwdeion of
conpounds having RS of formula (3). Exanples of the
ar ahRyhatippenpiot edt itve Gy xvicedInade. e -
triphenyl methyl group. 25 Specific exanples of a
conpound use8xpBPlegr efetticng refdaasi1o/ oy duptefctive
5-am noi sophthalic acid_ wi.th the aral kyl -type
pr 8F 8P| VBCgHBEpCEnEPUlE BLrOpNERy BREtHy I9 5T igieeh as
(trityl chlo idei. These 27 _conpounds nay be reacted
W EREVRETERPRBGT ouBtar <8 oo 5heRa s opERAT i S X b
sy LZ nds each,of which has_an.aral k
10 ; =
o7 OB RO aGRBa TRC 0 B 5 HGPRTERY L af Sy ce vl an
SI £k?@@?é&38%3&8&?%%%%9&0“Bn'dsc% Sl o5 group
tri-substituted w an organic group,” an
aralkyloxycarbeonyl 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 5-aminoisophthalic acid
with the urethane-type protective group include
chloroformates such as methyl chloroformate, ethyl

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

25 trichlorcethyl chloroformate, 2-butoxyethyl
chloroformate, p-nitrobenzyl chloroformate, p-

methoxybenzyl chloroformate, isobornylbenzyl

chloroformate, and p-biphenylisopropylbenzyl



exanpl es thereof include a silyl group tri-substituted
wth a 1C to 4C al kyl or phenyl group such as a
trimethylsilyl group, a triethylsilyl group, at 10
butyl di net hyl silyl group, or a t-butyldi phenylsilyl

group. Specific exanples of $6conpound used for
protecting the am no group of 5-am noi sophthalic acid

Wi ER16R r8irhia@NeahniP& I ALBGT M8 U § S8 480 1S such as
silylation agents such as trinethyl chlorosil ane,
hexamebhybeheh-82adl -oxyimino-2-phenylacetonitrile, S-t-
N, O bis(trinmethylsilyl)acetam de,

bi B(tbkgrehbpbaiilyh) tridfimeereacetrammeifiNMNe, and di-t-
di met hyl ami no) trinethyl sil ane,

(dbeyhybanmembphniceet hyhsislkanemp2inds may be reacted with
trinmethylsilyldi phenylurea, and
S5bi sher amenhybsbhypl pdr daarinedes cpbmpainds awmyd beo

reacted with the ami no group of 5-am noi sophthalic
ackunthessygat hespzendenpeghds feath cof hes ain skl tgfoup
substituted_ silyl group introduced into R7 of formula
2507 3% f£671pK bt 8EPHRAg LIRE caices gmndup Fof o5- formula (3).
aniﬁ igophthalic acid wth the urea-type protective

gré ﬁ} t-aninoisophthalic acid may be reacted with any

28

t he nmonoi socyafate“go

of varioys_nonoi socyapate compounds. Exanpl es of
i bhiia SFRAT A& =38 405 <206 8 IE°1P
10'S?ﬁ%g@&&e?cSHShsésa?gggﬁégéehigﬁigggéigfggch as a formyl

n-octadecyl “i socyana
: ( .
ooy £ RHAL B e, | Ay BaR e e T e 126

cyclic imide compounds such as a dithiasuccinoyl group.
Specific examples of a compound used for
protecting the amino group of 5-aminoisophthalic 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-aminociscophthalic 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 of formula (3).
Examples of the aralkyl-type protective group
include a triphenylmethyl group.
25 Specific examples of a compound used for
protecting the aminc group of S-amincisophthalic acid
with the aralkyi-type protective group include

triphenylmethyl chloride (trityl chloride). These



am no group of 5-am noi sophthalic acid to synthesize
conpounds each of which has an al kyl group or an aryl
group introduced into R2 of fornmula (3). 10 Exanpl es
of the sulfonyl-type protective group include 6Cto
8C aryl sul fonyl groups such a tol uenesul fonyl
(tosyl) group and 1C to 5C al kyl sul fonyl groups such

as campRiharesilf ey |- RS i qups §£&§$e§fﬁgﬁ of 5-

exanples of a conpound used for protectingt am no

gr a4l nefi sepdfhagii sopkRtRRlHL ALitthe M Ad dd®ounds each of
sul fonyl -type protective group include 5Cto 8C

ar yhsuhf eayl aehkbesldes syelum@s h-teluenesitiOkL oG Gtnula
chl oride and 1C to 4C al kyl sul fonyl chlorides such 20

as (@t hanesul fonic acid chloride. These conpounds may

be reacted with the am no group of 5-am noi sophthalic
Sacid to synt hesi zéldompeduigpeeaatviafcthichyhag ans a silyl
al kyl group or an aryl group introduced into R3 of

f ogaka tE3ysupstEkapbeyidh protemEnias groups, cime@r

than those described above include 5Cto 7C _

ar §F3UPLEAyLegeafipsnsdencas &4 lonianophenyl suidshytuted
group, and_an. o nitro& ridi nesul fenyl group, C10 to C20
29ngbaﬁyﬂ5h59pﬁi3n9# éﬁoeﬁspél@@wlagr&up such as a

0L phenuLRIOSPILIVL B0V LS008 2 hin i s

1090 ELLAALLYES ) 915, SOMUBNICEp oach, oL M L Bt
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 5-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, 5S-aminoisophthalic acid may be reacted with any



am no group has been subjected to imdation by
reacting the am no group thereof with a dicarboxylic
acid anhydride having no polynerizabl e unsaturated
bondi ng. The behavi or of the derivative during
heating is 10 uncertain, but,the cross-linking with a
phenol part in another hydroxypol yam de nolecule is

dee@c%Qrtlgugcsa%oﬂsl&w%%t%stﬁma dupge while the
imde ring is opened. "Exanpl es of the dicarboxylic

acid anhydri ggam Q\élsng)fn%@owlls?&b}a%maéw e
bondi ng i nclude 4C 15 to 12C di carboxylic aci
anbydrides3sueb ascoaphthaliisefeint ahydididess n-putyl
ci s-1,2-cycl ohexanedi carboxylic acid anhydride, an

gl itariyenacedaatdhydbidadethdse sceompoitesanmysdec 12C
reacted with the am no group of 5- am noi sophthalic

Sacédyloisgnihesize eychi esi phéey20 icanpaurds: henvd ng-tRolyv1

of forrmula (3). According to the present invention, Y

i sisocaanAbEsophbhaki comppdnbiayinay &te |reastteshevith the

hydrogen atom of the am no group substituted, from

WhitBha eapBBxgEi e~ a@épelgp@gﬁhﬁél@x@lm@edo ahihesize
referablé a divalent 25 organic group represented by

t e BBoVRYdeseFiined "RoFhulRas( 8y, dddd neiteys @rreraab|ayryl

ar B S ohSr <P hEoT %ﬁa%gﬁgécf%r B8P Rod) di val ent

E8E ) di val ent
organi ¢ group substitut mnth rethane t
Opbrotective g?oup %%.%g l%gesv y@@%é?fﬁéy Ve
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diyabent: 9£9agL cs rf?HpBéRgi‘%%H&%gnylt% ‘éres% W% a

protective group aV|ng
di vl e e 98 9BHL 1 OF YRy SUbSLELYL g gwhih t% %c

sul fonyl -type protective gifoup having R3, the above-
alkylsulfonyl groups such as a methanesulfonyl (mesyl)
group.

Specific examples of a compound used for
protecting the amino group of 5-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
as methanesulfonic acid chloride. These compounds may
be reacted with the amino group of 5-amincisophthalic
acid to synthesize compounds each of which has an alkyl
group or an aryl group introcduced into R; of formula
(3).

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, Cl10 to C20



descri bed dival ent organic group substituted with a
heat crosslinking group having R4 contai ni ng
unsaturated double or triple bonding, the
above-descri bed divalent organic group substituted
with a heat crosslinking 10 ggoup having R5 containing
unsat urated double or triple "“bonding, and the

abayergephbis ﬁqngdlv@ gsorm Ca GrOUP; pisdibetpit 4 inyl
with a dicarboxylic "acid anhydride group having

cogtalipi, NEnAO apoty Behizz2a0 - wrsaturatef  beneh ng. 15
I n produci ng a hydroxypol yam de which is a conponent
of [obeonesin conposition of the present invention,
the di carboxylic acids Y(COOH)2 may be used al one or
i n a conbi naChentafi riwseari emoroe J0U2AH ¢ 120 Exangp| @smpdunds
the dicarboxylic acid Z(COOH)2 having a dival ent
Sor ganhcogr supchepresénted oy Sttaenirfadranpgra {a)id et dlewhose
i sophthalic acid, 3,4'- biphenyldicarboxylic acid,
3, @mlbppﬁéﬂypdh@arb@%w pubjgeitgd to imidation by reacting
1, 4- napht hal enedi carboxylic acid, 2,3 25
nabﬁ?héméﬁ@dgéaﬁﬁoﬁﬁﬁﬁéoécWdthlaSﬁlcarboxyllC acid

ghth | enedj car boxylic acid,

2,
REKGF efigdi e % BaxiPi EO&é’F“&rlEaE’lesd%f‘fS@rﬂH%tsec%rﬁ%?%lng
| f d, 3,
su#?% P ERERRh O hE: g A ey BeBsR: S 1
O3 gn%eQ%%Pthg €0£8 aglgfpr1§nkqx%bhag nzmﬁ%z%%fjpart in

tar b oxyp eny opanée
> pitet s cxsponmemonateL. o dsaun o oss
through ester linkage while the imide ring is opened.

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

15 to 12C dicarboxylic acid anhydrides such as o-phthalic
aclid 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 aminc group substituted, from which a carboxylic
acld group is excluded, and is preferably a divalent

25 organlc 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



5 car boxyphenyl ) hexaf | uor opr opane, 2,2'-di nethyl-4,4"-
bi phenyl di carboxylic acid, 3,3 -dinethyl-4,4"-

bi phenyl di carboxylic acid, 2,2'-dinmethyl-3,3"-

bi phenyl di car boxylic acid, 2,2-bis(trifluoronethyl)

4, 4" - bi phenyl di carboxylic acid, 3,3 10
bis(trifluoronethyl) 4, 4' bi% enyl di carboxylic acid,

gld Qs%ggglf%§ rZ car¥%%ygkgﬁ%x§§ghen qyqubOQHé above-
9
%esg %éd( ?é%%g%&ﬁ%gﬁ?%w E%Ef%ﬁl )gdﬂg{ _etg\lﬁls?% vi15th a

Caﬁ?@é%?ﬁ@%ﬂ%‘%‘e@%@% r% RQ, the above-
car boxyphenoxy) bi phenyl , b|s

caae@&y@B@aozgx)rlau@h@nblrga%,l% gbjosjggﬁ ‘substituted with a
car boxyphenoxy) bi phenyl , 3, 3' - bi -

scashoyphereyyrbippbeayk i vé, 4 rducs (drcard ey pheroxod -

20 terphenyl, 4,4'-bis(4-carboxyphenoxy)-mterphenyl,

3, desbirsbédcdibaxyphepaxynip- igetopireylhst3, 3itdd s{#dch a

car boxyphenoxy) - p-terphenyl, 3,4'-bis(4
cahbakyphbenexyhkingegphepyhavdngd' Rai spdtaining unsaturated
car boxyphenoxy) - mter phenyl, 4,4'-bis(3- 25
caﬂ@é?iﬁh@ﬁok?}?éet eppRényl, tiue4abl§W§(-siescrlbed divalent
car boxyphenoxy) -mterphenyl, 3,4'-bis(3-

caPbeRypRedERYY- EUPéFﬁﬁéﬁ§ﬁ Wgt@ ﬁb@@@?-crOSSllﬂklnq

carbox enox terphenyl, 3,4'-bis 2
10 aF BORY pHARORY) Rhn {SF PGRYTS $13358FS(ae douple or triple

% By RDen ) L SEBIEN T ELAE TRl o el Al o
2’§u§s§l£8£é8fLHQB°558EE5?BEk91§8'QCL% %ﬁ%fﬁrlde group

having Rs containing no polymerizable unsaturated
bonding.

15 In producing a hydroxypolvamide 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'-



5 tetrafl uoroterephthalic acid, 5-
trifluoronethylisophthalic acid, 4-ethynylisophthalic
acid and 5-ethynylisophthalic acid. E 0 0221 In
addition, a tetracarboxylic acid 10 dianhydride nay
be al so ring-opened e.g. mﬁtg a nonoal cohol or a
nonoam ne to nake the above- %scribed di car boxylic

AR SR I gy 0100

WEbEl%@sbe%tzB%O'am@f 0@3@0' y%il%%%{&a Puano, > ands (4
15 t-butanol, and Co6 to C19 aralkyl al cohol s such as

berzyboakeabalk ) ardpexanples ofi 4 he MpRRan; ) pelSoane,
d to Csbglky an?neg such as bdty am ne, aéﬁﬁa t§§C1 ne

ar gl arbnes 4suehbas yahichiyne heldd AN B diaiiee PrDOEES(3-
a tetracarboxylic acid dianhydride may be al so reacted
520cuirbhxgphesgi) hephénab rep rap@ingyi 28,2 -l dnoawed, by4, 4 -
subj ecting the generated carboxylic acid residue to
esbéphéngatiionrbpxghiidaticanl, usi,id ~tcheneetiople-dek'cr i bed
nonoal cohol or nonoam ne. Further, one nole of

bi samhapphdhckrhayybéc 25idl s@,Rdactiew bl 3 wo' nol es
of trinellitic acid_chloride anh¥gr|de to produce a

t e?tat%aﬁbéséypaébaévélwdagﬁﬁydﬂp& igHiteH fls1qvegethyl) -
ring-opened in_the sanme as that for the

ab%v@ a@%EP?B@Hth?FaeéV%éﬁyPFédac|d3§3 dlanhydr|de

1oL lBipt g Sbgyei s bed hearbondio coeid
%t%}ﬂg?%&EriEYSQEBSethyE? gl%ar%oé%%nylafé§%boxyllc
acid, 9,9-bis(4-{4-carboxyphenoxy)phenyl)fluorene, 9, 9-
bis (4~ (3-carboxyphencxy)phenyl) fluorene, 4,4'-bis(4-
carboxyphenoxy)biphenyl, 4,4'-bis{3-

15 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-
20 terphenyl, 4,4'-bis(4-carboxyphenoxy)-m-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-

25 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-



5 be used alone or in a conbination of two or nore.
However, as descri bed above, pol ybenzoxazole resin
precursors having rigid skel etons such as terephthalic
acid and 4,4 ''-biphenyl di carboxylic acid are

di sadvant ageously used alone3$s Z(COOH) 2 because they
10 per se have reduced solubiTities in an al kal

aqugeus x yeakhbiko -and aprgani ¢ splvend (and the
transm sSion of ~ the i-beam” an outgoing light froma
weea@wag/?ﬂ@n_olx% -8e¢ea$echy 1, 00231 dor JWdhetnal Ncthei g,
hydr oxypol yam de of the present invention, it is also
prefenablkeikbahthhe i ct eiidnal? -gneuy dheraodcnsl cappedd,
with a particular organic group. Exanples of the
cappiung, graaprifichvde i sopbhamiaC igr apsi as? degseré-bed in
JP- A-05-197153. The 20 capping with the group is

Sexpetredltormakesbavbradblce actie mechani cal property

and shape of a cured relief pattern after heat
cukkh§lupxanpkbylobophéhedied asuch 4dcadpiny groupstlazbic
as follows. 34 cur EQOZ4L_Furpher,_in produci ng the
hydfesypbflyantaeysylicrehsheddst acdventi on, a di anine

ot her than the above- described bi sam nopheno

cohpBands may be subjected to 5 condensation. By way

f l e, it 1Si St f il
at om cont ai nf g dP 4t 18- afid °& CAPEATGEIVITE &50 are

10 COREENRGSr: 10" Ra B TREQVE 1 BANERIVRNLSS SO A th &

15

20

25

monoalcohol or a moncamine to make the above-described
dicarboxylic acid Z{COOH), for use. Here, examples of
the monocalcoheol include Cl1 to C5 alkyl alcchols such as
methanol, ethanol, propanol, isopropanol, butanol, and
t-butanol, and C6 tc Cl19 aralkyl alcohols such as
benzyl alcchol, and exampies of the monocamine include
Cl to C5 alkylamines such as butylamine, and C5 to Cl2
arylamines such as aniline. In an alternative process,
a tetracarboxylic acid dianhydride may be alsc reacted
with a bisaminophenol or a diamine, followed by
subjecting the generated carboxylic acid residue to
esterification or amidaticon using the above-described
monoalcohol or monoamine.

Further, one mole of bisaminophenol may be
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




silicon wafer providing a substrate. Exanples of
preferred such di am nes include bis(4 35 am nophenyl)
di met hyl si | ane, bi s(4- am nophenyl)

t et ramet hyl si | oxane, bis(p-
aninophenyl)tetranethyldisiIg ane, bis(y-

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

ami L i h iyl >, 4 A = - :
A aBaeyT) Tet Rmeray 4TS Fapane B braydicarborylic

anLBoRr eRYbbut gt FaphgRyl di sil oxane. Wien units
containing a diamne other than the above-descri bed

bi sam nophengl, geEROWAdy are My Lendansethmide @AoURE

of the bisam nophenol conmpoundis preferably 70 to
10greeke inweatpoef erakl WidQ i<k - i £% basesben, may
the total diam ne. [0025] A process for producing the
Shydeoxypal yashdeorlinok thebpresdenin idiverdd asr widte be
descri bed using an acid chloride process as an

exHopkeer} nathdeacirdbehl abiode ,prodessnideacie resin
chloride used is first obtained by reacting a

di paeboxybike hevdnui rhgan exedssaofs tshidnyds digraphfehalic
in 20 the presence of a catalyst such as N, \-

di #etAyRREr Aafi debéphphvildine rherord disstid 1348y of f
excess thionyl chloride under heating and reduced
pr@%%ﬁ?E?DF69P8ﬁééYbVSPQCP%§P§I@?z@n Qe 2r BEFaYS SwithIRY

a sol vent, such_as hexane.or .tol uene., The aci.d chloride
10 5B huS BT AF nEd i IpECRgRA atter S0l FUr> ot ARFoDs
bESOQ%E58+!gngnghox%Sa%EEhg%EvE%%l%Hdm%héng%ansmission of
di car boxyli c
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 therecf is capped with a particular
organic group. Examples of the capping group include
organic groups as described in JP-A-05-1927153. 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.




acid chloride thus produced may be di ssol ved toget her
W th a bi sam nophenol conpound usually in a polar 36
sol vent such as N-nethyl -2-pyrrolidone or N, N

di net hyl acet am de, followed by reaction at room
tenperature to -30C in the pi gsence of an acid
acceptor such as triethylanine or pyridine to provide
a 5 hydroxypol yanm de. Recurring units in the

hydr oxypol yam de obtai ned using at |east one kind of
the above-describe@ bi sam nophenol cﬁnpound

X(OH) 2(NH2) 2 and alC~Mlxst one Kind qft~Nte

above- descri bed ditarboxylic d@k@HyY( 2 10 may be
arranged bl ockw & or random 7 rring unit
derived fromthe dicgegboxylic acid YC666kR) 2 and a

recurring unit derived fromthe Z(COOH)2 may be
arranged bl ockwi se or randomy. In such case, when
two or nore of 15 W ds,or two or
nore of dicarboxy] e&Bst added
to a reaction so/
arranged at rande
nore of bi sam nophenol
di carboxylic acids are 20 added with a tine difference
to a reaction solution, or a hydroxypol yam de

obtai ned by the reactionfpf one ki ndy7of

bi sam nophenol colfCHRG—drcdNtore IKGHaT -tic¥iboxyl i ¢
acid and a hydroxypol yam de obt ai ned¢fgy the reaction
usi ng anot her ki nd f

at | east one of ghe 25
bi sam nophenol ¢cgpoR -agisl-fgpe- di L&g, Lic acid are
condensed, the recuk&kfig units are-arrarig bl ockw se.

. CO—NH—
‘ :cae&
CH;~ SO0~ NH—

ﬁ O
o m%\‘g"m*
' C00H COOH

[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-




[ 0026] The hydroxypol 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 into oxazole. Thus, a

pol ybenzoxazol e resin which | partially crosslinked
in the part of 5-am noisophthalic 5 acid nay be

ob r ph ed by the fornmul a
(1gﬁ%E§§28h2} gm%Eﬁﬁg%ﬁﬁgggirgﬁﬁg aling from2 to

1, QQQnoghsB§n§iwrfafn%% 10 1100 Hengi,s @t otal of m

mofe than 1,000 is unfavorable because it 10

be@ﬁﬂﬁéf}h@ﬁ?ﬁQb@@bﬁmek'ﬁg@[ﬁu@ﬁwa@qémbﬁﬂg -and
extremely difficult to ndl e. Less than is al so

untavababbeybecausamsthfyilciient] ophysd,cal, propent-i es can
not be achieved. In addition, mand n are integers
Ssatmshypngpryl8ifle@bhyIsi(Wl(emzene, higprdeferably 0.1
<m(mn) <1. A value of (m(mn)) of less than
0. 85ihebohed) tessapbtbgilidie iilwxamer,0\amy Hieafty-
resi stance and chem cal resistance because of reduced
cra8snPpkodBAs ey rapheoI P 120 LeBErer-ossl i nki ng agents
In the conposition of the present invention,
cr ossl i nki ng"agBntnihy B@nﬁéé@lnﬁh@ &&ﬁ&ﬂWQﬂﬂqﬁ?r than
agent refers to a.co yund cau5|n crosshﬂ%grw
r et i INCBG Hearr lﬁﬁgpgiﬁﬁﬁl%@thﬁ T 25
te poxy.conpound,. a neth
O CHPOa e SandoAR AMCHBCT S&1 AN HEF L o G 2T
preferably 70 to 100 mole%, mcre preferably 80 to 100
mole% based on the total diamine.
[0025]
A process for producing the hydrexypolyamide
15 ©f the present invention will be described using an
acid chloride 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 cf 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
& solvent such as hexane or toluene. The acid chlcride
25 thus obtained may be used after isolation, or may be
directly employed without isolation. The dicarboxylic

acid chloride thus produced may be dissolved together

with a bisaminophenol compound usually in a polar



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,

met hacryl am de, and the I|k$ 5 Preferred specific
exanpl es thereof include ﬁacrylaldehyde

negaq%exlta%@% a@ewhﬁl%rahlylaza%%@nci&?@t QACELYL oxy)
ethyl methacrylate, allyl nmethacrylate, benzyl

methaekykatees thut vk, methasdang, dohexydt room
nmet hacryl ate, 2-diethyl am noethyl nethacrylate, 10

di rempyrafireethy-3met hagr yhat Ere@@ﬂ%@ylomtrhaww al®eptor
2- et hoxyet hyl nethacryl at e, net hacryl ate, 2-
etbybheayltm&bhagnymahe,o&up@u&ﬁ;dﬁﬂﬂﬁupg6fﬁ&e a
hexaf | uor opropyl nethacrylate', hexyl nethacrylate, 2-

Shydvoxypeyhyl yamtibdacryl ate, propyl nethacryl ate, nethyl
15 nethacryl ate, octyl nethacryl ate, stearyl
nethacrylateReCUeriahydnét@rﬁwr%hanhﬂﬂﬂnayﬁnkyam¢de
(trimethoxysilyl)propyl nethacrylate, vinyl
mefChheiprdt 6siger éFeEﬁasﬁcpleGarﬁl@éi of até?eylashﬁ%czescrlbed
nethga@ropanesulfonlc aci d acr lic ac id, buty

ac'F’§7 &710F EPBEeWE‘P%PQI §|t OF) a1 Kt oac,:rrgﬂ e lerﬁeafymne
2- t
Sokyrd gt E%a&%%%a%s%%é% 3 B A 1A brofFAOH) 2

ac pet hoxydi Iene chol thacr ate
1Ophé%%x%etﬁyfaggex B? Wﬂse % acryla¥% rring

teﬁﬁfﬁtg¥k§9ﬁdgk¥§ﬂ'tﬂé”&&EQ%E&% EQC a%%‘acr®¥%te2 and a

gl yco I met hacryl at e, neopentylglyco
recurring unit derived from the Z {(COCH), may be arranged

blockwise or randomly.
In such case, when two or more of

15 bisaminophenol compounds or two or more cof 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 bisaminophencl
compounds or two or more of dicarboxylic acids are

20 added with a time difference to a reaction solution, c¢r
a hydroxypolyamide obtained by the reaction of one kind
of bisamincphencl compound and one kind of dicarboxylic
acid and a hydroxypolyamide obtained by the reaction
using another kind for at least one cof the

25 bisaminophenol compound and the dicarboxylic acid are
condensed, the recurring units are arranged blockwise.
[0026]

The hydroxypolyamide cof the present invention



neopent yl gl ycol diacrylate, 2-hydroxy-1, 3-

di met hacryl oxypr opane,

2- hydroxy-1, 3-di acryl oxypropane, 39

trimethyl ol propane trinethacrylate, trinethylol propane
triacrylate, tetranethyl ol fhane trimethacrylate
tetranet hyl ol met hane triacryl ate, tetranethyl ol nethane

tet caprhpackxk-ateq tet ranet hylohnethane ttrféfé?@rp/&@é@czes a
5 di met hyl ol propane tetraacrylate, isocyanuric acid

ECErHEQ&ﬁhEanrké%bﬁh@heasa%@lq|B@e%oke%d%}dﬂnhg'éﬁhvert
diacrylate. [ O 2 8 1 Further such exanpl es thereof

ar entNK- esbes1e10 $QUB$SaNb3Q§beM24b@<§,zoMe9Q@51M 230Gh is
CB-1, SA, S, AWP 10G AMP-20G AMP-60G AM 90G A- SA,
LAattiaPGy 360ssd6nk86, 1h4Ghe236rtBof HDaNPG i HXhthalic
701, BPE-100, BPE- 200, BPE-500, BPE-1300, A-200,
SA-400¢ Mag0be AbHBinAd.NPG APG 200, APG 400, APG 700,
A- BPE-4, 701A, TMPT, A 15 TMPT, A-TMW3, A-TMMV 3L, and
A-TMMT (all &f Bhichtaretureadepmasesyelh dm the formula
Shi n- Nakanmura Chem cal Co., Ltd. Further such
exéhm@]@omerzéo@nar@ ErghinEsgerssépited 1Ny EXraB,2 |tB
L, L-5, L-7, TD, L-8, S, MC, 130MA, 041NA,

cH1 @r@i% Brefpepbin KroB> Hopllfoa, Hezg HeptRT ot ™
A VB, . HO- HH, E

n0BHRTY. EWN%/BO iofﬁfaéoﬁgg?ée%ﬁofﬁﬂe g,

o} S Lo 160 IS 16 e 7
L aELgAET)o L 0e| AR e G ol 35 a1
sain@svd AMb1d-Kecnfe BOrAICELA oMGiAa1130Aperties can
not be achieved.
In addition, m and n are integers satisfying
15 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]
20 (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
25 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 i1s more preferable.



DPM A, PO A, P-200A, NP-4EA, NP-8EA, THF-A, |B- XA
HOA, HOP-A, M 600A, HOA-MS, 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, PE-3A, PE-4A

DPE- 6A, BA-104, BA- 134, and 201P (all of which are
trade nanes) from Kyoeisha emcal Co., Ltd. 5

Furt her suchrexapplhes dtheresfoAla) BRopyr £548ra SGHb&Snd
M 600A, 40EM 7OPA, ZOOPA 8ONFA, 3002M_ and ~ 3002A

(ahkvehgwhi eh take niclade 1RaMes g Ad@im Jeaatisdha £ e cal
Co. Ltd. Further such exanples thereof are Aronix 10

seaceglME201meihio2y 1IMtEL0,a MR idd, 11t M AWl amide, and
M 120, M 208, M 210, M 211, M 215, M 220, M 225,

M 2B8, 1Mk240, M 245, M 260, M 270, M 305, M 309,

M 310, M 315, M 320, M350, M 360, M 400, M 408,

5M 450, M 5300reMe5460, siecB3600; earhpMes7Ohgdd f ofnclude
whi ch are trade nanmes) from 15 Toagosei Cheni cal

| nBashagreda ldphyderurerée civdiidsenpnes awaneofc acid, 2-
|ncI ude DVAEA, DVAPAA, DVAA, ACND, NI PAM and DEAA
(al FCBECRRREKHL aﬁwe{:hé(&emﬁe}ﬁ@é«)rwha&rﬁ KeHjlivt @ethaguylate,

ar egfg?i{tﬂ?ﬁgt rl }:zfcg%ﬁg ggjsr%d%g%hgé Oc :CSY?B%
raner Bt b KBS ma g o haT PRy o e TR A2 F or oup
1ose&$@é€ﬂ QHE%S Qﬁy§eme%ﬁa§Q&%%¥%lO%%é%ﬁ%’Oﬁé%%acrylate,

Preferred Speci |c exanpl e er eof
Z-ethoxyethyl methacrylate, ethyl methacrylate, 2-

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

15 methacrylate, octyl methacrylate, stearyl methacrylate,
tetrahydrofurfuryl methacrylate, 3-
(Crimethoxysilyl)propyl methacrylate, vinyl
methacrylate, acrolein, acrylamide, 2-acrylamide-2-
methylpropanesulfeonic acid, acrylic acid, butyl

20 acrylate, cyclchexyl 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, Z-hydroxy-1,3-

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




et hyl ene glycol diglycidyl ether, diethylene glyco

di gl ycidyl ether, glycerin diglycidyl ether, neopentyl
41 glycol diglycidyl ether, trinethylol propane
triglycidyl ether, and triglycidyl isocyanurate.

Furt her such exanpl es thereog i nclude Epolight series
40E, 100E, 200E, 400E, 70P, %OP, 4002, 5 1500NP

16@9im§@%§10&9@¥58n%OQQiM@¥Eég¥¥ﬁ%f%i)ﬁg%ﬁgﬁﬁgh%ﬁ%fopane

trade nanes) Trom Kyoei sha Chem'ca

t hese.eRPP1Y teONMRaYRdse tHQIRAURAS: NAY i 1 md WD OF , TDE £,
epoxi de groups are particularly preferable. [6630] 10

Theeebhykal 160rROHAG e efr@he ria & Phena rarderi yBd i€t hane
having, in the nolecule, a nethylol group or an

al kexyarthyhkcgroupe, Preteared hspedind thaaxamd©Saacrylate,
t hereof include DM_.-PC, DM.- OC, DML- OCHP, and TM.- BP
5f r dimelohgholfhepkecal tendastry 1Gae, Litshce e HGDMICE d DM -
15 BICC-F, 26DVMPC, DM BI PC-F, 26DVPCHP, TM BI P-A, and
TMrodi i Edof rivaicchilate, t rade biainesio If FordCasatt i Grerni ¢
Chem cals Industry Co., Ltd. The amno resin refers to
meflagirElp&sin, benzoguananine resin, urea resin,
gl ycolurea resin, 20 hydroxyethyl eneurea resin, and
de%?@%?ﬂves thereof. Preferred specific exanples

t hereof include N kal ak, series MM 30HV 100LM
MX- 270, MX- 2§BthlﬁH RXEBof*afP ﬁmssé'rg\ﬁa‘eéhj\e/:%vr@alh‘?aﬁ%tef
oL e GUTRb, SBIARE, Zopp 08 2, 9 IHO, (2 e
Ltdog ThenEL 988! | RiibNE0AYCRS ofBSCRLRRD JhovadTaY,; 55,

4G, 9G, 14G, 23G, BG, HD, NPG, 9SPpG, 701, BPE-100, RPE-

200, BPE-500, BPE-1300, A-200, A-400, A-600, A-HD, A-

NPG, APG-200, 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, IR, EH, ID, L, L-5, L-7, TD, L-8, S,
MC, 130MaA, 041MA, CH, THF, BZ, PO, IB-X, HO, HOP, HOA,
20 HOP-A, HOB, A, HO-MS, HO-HH, HC-MPP, G, pP-1M, P-2M, EG,
2EG, 1.4BG, 1.6HX, 1.9ND, TMP, G-101P, G-201P, BP-2EM,
T8, IS, MTG, BO, CL, 3EG, 4EG, SEG, 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 thereof 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,



be used alone or in a conbination of two or nore
kinds. In the conposition of the present invention,
42 when the crosslinking agent is added, the bl ending
anmount thereof is preferably 1 to 50 parts by nass,
more preferably 3 to 20 partgyby mass based on 100
parts by mass of hydroxypol yam de. A bl endi ng anount 5

of 1hessat hap-4,par. teulxy-aness dnas-A, i tidre-raddid4iamm, BP-4pA,
effect. Conversely, nore than 50 parts by mass makes
povKPthe TEIPaBED-BR, OPE-3RhogEaRRy Jrar-axt,erasti s, ofA-
the conposition. [0031] 10 (C) Optically active
corpoyundadThe2ne®i nadanpds whiah efra hegatcesenties) from
i nvention can be directly subjected to heat curing for
usByobuthhsCpeafierdbCyp.enpltoyed in the formof a resin
conposi tion having positive photosensitivity by addi ng
515 an opti caFhytaeti secborpepd slsetagsecd rrgld éipoxy-Ester
pattern can be forned. Preferred optically active

cofpbbRdst—ERBRei AGENer 78FP30 FEDERred OMFPas IQUA:,) and
i ncl ude photosensitive di azoqui none conpounds.
SpebPfRcARLY, 220WRREY aF8 EERPSUAGESRAViiR§Ta Kyoeisha
1,$-benzoguinon di,azi de or 1, 2- napht hoqui nonedi azi de
striefural GRd ekdnples thereof include wel | - known
subst ances as dgﬁcrigggheég.m insu.gérP%%en%éﬁy%onix
2,772,972, 2718713137 5Rd®*3"B65 5658 T Braf & fed
1oj§§£'Pl§§ ALa54chycoppouids; 85 nghyde,tRe 5f ol aWiNg.y_150,
M-208, M-210, M-211, M-215, M-220, M-225, M-233, M-240,
M-245, M-260, M-270, M-305, M-30%, 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
15 Toagosel Chemical Industry Co., Ltd.
Further such examples thereof include DMAEA,
CMAPAA, DMAA, ACMQO, NIPAM, and DEAA (all of which are
trade names) from Kchijin Co., Ltd.
Among these acrylate compounds, those each
20 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
25 and cyclohexene oxide.
Preferred specific examples thereof include

ethylene glycol diglycidyl ether, diethylene glycol

diglycidyl ether, glycerin diglycidyl ether, neopentyl



[0032] QO QL Q00 QO QO HCGCGCH3 HC -{'" ~-OQ
. 0Q OQ QO OQ OQ CH3 CH3 CH3 CH3 CH3 CH3 44 OQ QO
i in Qis a hydrogen atomor a

I CH3
oQ CH
41
glycol diglycidyl ether, trimethylolpropane triglycidyl
ether, and triglycidyl isocyanurate.

Further such examples thereocf include
Epclight series 40E, 100E, 200E, 400E, 70P, 200P, 400P,

5 1500NP, 1600, 80MF, 100MF, 4000, and 3002 (all of which
are trade names) from Kyoeisha Chemical Co., Ltd.

Among these epoxy compounds, compounds having
two or more epoxide groups are particularly preferable.
[0030]

10 The methylol compound refers to a phenocl
derivative having, in the molecule, a methylol group or
an alkoxymethyl group. Preferred specific examples
thereof include DML-PC, DML-0OC, DML-OCHP, and TML-BP
from Honshu Chemical Industry Co., Ltd. and 46DMOC, DM-

15 BIOC-¥, 26DMPC, DM-BIPC-F, 26DMPCHP, TM-RIP-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-290
from Sanwa Chemical Co., Ltd. and Cymel series 235,
303, 1123, and 1170 {(all of which are trade names) from

25 Mitsuil Cytech Co., Ltd.

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

In the compesition of the present invention,




napht hoqui nonedi azi desul fonate group, and all s are
not simultaneously a hydrogen atom) The bl endi ng
anmount of PAC in the resin 5 conposition of the
present invention is preferably 1 to 100 parts by
mass, nore preferably 5 to %&Eparts by mass, based on
100 parts by mass of hydroxypol yam de. A bl endi ng
ampuph, 0hePAC-Qk 1L 833 nighalcone iRATdqdun MSs BBkESi ng
light-patterning properties |iable to becone 10 poor;
andmblgteasescegatkng rbirkmataduat iton NG 4%y mass,
devel opnent. Conversely, nore than 100 parts by nass
gemekat peedcrebidus dur pogpdevel sRMh oL AN0L00
provi de a satisfactory pattern. [0033] 5 (D) Oganic
sob¥entshpcrasdi 8@ hodrbeypesiyamd@rosia ikierefi ddéamount
present invention, the hydroxypolyamde is preferably

Susefl bysdi skehvilngart by amnser gami d isallweniddic irake=ffect.

10

15

20

25

into varnish form because the application thereof to a
10Csnbstreal g, canrbethasi Pt abeds Byamplses mefkesugtpor the
sol vents include N-nethyl-2- pyrrolidone,

cyerapihi brions, leyePerarboraaryctipgtypidlcactogndhe

N, N- di net hyl acet am de, di nmethyl sul foxide, diethylene
gl yEBPC# FEPRyl ether, diethylene 15 glycol diethyl

etggé 1ﬁIi)etherne gl ycol dibutyl ether, propylene
gl $ nonet hyl ether, dipropylene glyco

noret vl S A ogbt S 1E S VECLARAIELY! Sther

methyl -1, 3- buf y1 £08; 9l ¥50bo 866t Bhe ol RebPiLl20g
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
an optically active compound because a relief pattern
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-naphthoguinonediazide structure, and examples
thereof include well-known substances as described e.g.
in U.5. Patent Nos. 2,772,872, 2,797,213, and

3,669,658. Preferred examples of such compounds

include the following.



20 gl ycol - 3-nononet hyl ether, nethyl pyruvate, ethyl

pyruvat e, nethyl-3-nethoxypropi onate, and

phenoxyet hanol, which nay be used alone or in a

m xture. The bl endi ng anount of the organic solvent in

25 the resin conposition of Bge present invention is

preferably 70 to 900 parts by nass, nore preferably

10 00 g 400 parts by mass, based on 100 parts by nass
hydr oxypol yam de. 46 [0034] (E) O her additives In

the resin conposition of the present invention

add|t|ves such as a dye, a surfactant a

st abi | % nd i d| ng aux?? @ nci ng
adhesi Qp, UO‘ Ate may bg,ap onal

add|t|on di 8sol Tti on- pronDtlng ageft can added
to the resin conposition having p03|t|ve
the prese wmﬁt 10 Wen

photosens VI@% 0
t he ngpecif @ sed, the
dye nmay .- tg.exanpl e, nethy Igﬂ rystal

violet, or nala@hlte gr een. Exanples of the surfactant
i ncl ude a non-. ionic surfactant conS| %lng of a

740

pol y uc .. olypropy
pol yg%?nye@‘ "/T t her @ e

eQQEreof

a fluorine s ant such as F Or are€ trade nane,
fromSumto Ltd.), Megafack e name, from
Dai ni ppon In d Chemcals, Inc.), Sulfron (trade

name, Asahi GAgss Co., Ltd.), and an 60

(|3H3
OEO= ¢ ¢y

H;C—C—CH; CH, CH; CH;
0Q
oQ 0Q 0Q o0 0Q 00
OO0 O QU
CH CH CH. CH, -CH; CH;

0oQ

3 CH,
Cr Xy L
CH,3 CH;

CH; CH;




10

20 organi c sil oxane surfactant such as KP341 (trade
name, from Shin-Etsu Chem cal Co., Ltd.), DBE (trade
nane, from Chisso Corporation), or danol (trade

name, from Kyoeisha Chem cal Co., Ltd.). Exanples of
the bonding auxiliary includg, 25 alkylinm dazolines,
butyric acid, polyhydroxystyrene, polyvinyl nethyl
ether, t-butyl novol ac, epoxysilane, epoxy polynmner,

and v (;ous silane coupling agents. Preferred specific
exanpl of silane 47 pling ageﬁp) i nclude a 0Q
reacti op 7

nmet hacr oxysi | ane,
met hacr yroxypropw di g'koxyal kyl si | ane,

gl yci doxyp oxysilane, 3 5

gl yci do d | kyl si | ane, 3-

am nop [ re, or 3- O

am nopr ¢f ky( si | ane and an aef d anhydri

or adid di anhydride, am® a Qo 0Q

3-am nopropyl trial koxysi |l ane or
3- am @@pr opyl di al koxyal kyl sbhane whose am no group isgq
10 converfed to a urethapefor urea group. The al kyl

gr oup rred to herej Yy be, for exanpl e,

nmet hyl ' or a but

aci d anhya for exanp

anhydri de 1d anhydrid

di anh exanpl e,

di anhyd , zophenonet et racar boxyl |
acid anhydride, or 4,4'- ‘gyydiphthalic acid

Q

di anhydri de; the urethane group may be, for exanple,0
a t-butoxycarbonyl am no group; and the urea group nay
be, for exanple, a

QO 0Q

N N
G
0 1)
CsH
00 0Q sk1

wherein Q is a hydrogen atom or a

naphthoguinonediazidesulfonate 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 hydroxypclyamide.

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

poor, and increases ceoating film reduction during



20 phenyl am nocar bonyl am no group. [0035] The

di ssol ution-pronoting agent is preferably a conpound
havi ng a phenolic hydroxyl group; exanples thereof
can i nclude bisphenol, |inear phenol conmpounds 25 such
as MrisPC and MetraPC (trqﬁ; names, from Honshu

Chem cal Industry Co., Ltd.), non-linear pheno

COgRQHN Heh a L$B=iAP, .S R+EHBA, 1 B P
trade %gﬁés? frgﬁ?ﬁ%ﬁgﬁyeéhg%fgaﬁhﬁﬁaﬁg¥fgg%%g%§g§ fass

(

Lt ﬁeherégesdhpbsgyaﬁet hares g Beealbplenthibhy thee 2 Ao
5 hydrogen atons of the phenyl group are substituted
Wi phohydeoxykat95088pSord, dadicphenyl propanes in each of
which the 1 to 5 hydrogen atons of the phenyl group
areosphstituted 5 with hydroxyl groups, the 1:2
reacti on product of 2, 2-

5bi s- (3-am no{d) hgdgexryphenykhéxaf | uor opr opane and 5-

10

15

20

25

nor bor nene- 2, 3-di carboxylic acid anhydri de, and the

1:2 reacti oAcpeoding bdb bhs- (8sam memposition of the
hydr oxyphenyl ) sul fone and 1, 2-cycl ohexyl di carboxylic
10PERFEnanhyde i eeonf 0b38] hyArprgeesdyamédepied myiaie aatel v
cured relief pattern and the sem conductor device> A
prioe@dsy of i pFodutifigt Ehéncafe@rBaRitef SO1ySHgt ttéy Madfe

t he resent,invgntion uses the abov describ?F res

v

CoMpbSi T Eh: Favi N pOSFRI T8 “pRORBELHSPERVRt J Aok | e =
D SOhetLan. NELogl, sceR(Tlpdy out usino,thefol Tou ng
Examples of such solvents include N-methyl-2-
pyrrolidone, cyclopentanone, cyclohexanone, y-
butyreolactone, N,N-dimethylacetamide, dimethyl
sulfoxride, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether, diethylene glycol dibutyl ether,
propylene glycel monomethyl ether, dipropylene glycol
monomethyl ether, propylene glycol monomethyl ether
acetate, methyl lactate, ethyl lactate, butyl acetate,
methyl-1,3-butvlene glycol acetate, 1,3-butylene
glycol-3-monomethyl ether, methyl pyruvate, ethyl
pyvruvate, methyl-3-methoxypropionate, and
phenoxyethanol, which may be used alone or in a
mixture.
The blending amount cf the organic solvent in
the resin composition of the present inventiocn is
preferably 70 to 200 parts by mass, more preferably 10C

to 400 parts by mass, based on 100 parts by mass of

hydroxypolyamide.




20 sem conductor wafer providing a substrate. A
bonding auxiliary such as a silane coupling agent nay
then be prelimnarily applied to the substrate for

t he purpose of increasing adhesiveness between the
conposition and the substra%g. Exanpl es of a net hod
for the 25 application inclu spi n-coating using a
SpH@@%ﬁq spray coating using a spray coater, dipping,
printing, and roll coating. Anong these nethods, the

spi n-coating (g§ gpeferahlia hrcause the nunber of
revolutions of the 49 spinner can be changed to

easi |y contrah frihlemMrddiirc kegs s (ifvecaat i g fh FdRent
thi ckness of the conposition is preferably set so as

toiprevicdend aibiickress sofcr0.ak to AR pra afiefadhent, a
final curing. 5 Then, the coating filmis dried by

S5pr ebakiiig ze rf, ohhawed blay: dimcadiiadi Nige an Bt isrchdnghigi n
the formof a desired pattern through a mask. The

dr gidthgsitenper at snesits apreefrenalley G tanadl35C. usde. In
active light nay be, for exanple, X rays, electron
rapsditibpravieodassed utdps -raondtsing egeys,cdutbd tadded to
preferably has a wavelength of 200 to 500 nm an
i-EBQnFFﬁaVeF@WQPﬁ%tSQQ hﬁﬁ%ﬁ%sﬂﬂﬁ#ﬁkﬂﬂzﬁh%ﬁosenSlthlty
preferable. A contact aligner or a stepper is

t yBFcalPyPrE88 s 18 A i GRer . Pattern draw ng may be
directly carrjed out on the coati.ng film 15 by,

107 v adi ating WER 57 FaSEP Bediiior der A Ay oY
ThSeé&Efﬁ‘géét eghga[j&e”% b%&t h%rdlesxtsa?nl]}j &d %”edcfhﬁe”x%"o et,
usi ng a devél opér to provi'dé a positive relie
PaLL@tPat viclet, or malachite green.

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 KP341 (trade name,

from Shin-Etsu Chemical Co., Ltd.), DBE (trade name,
from Chissc Corporation), or Glancl (trade name, from
Kyoelsha Chemical Co., Ltd.).

Examples of 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



20 The devel oper which may be suitably used here is
an aqueous solution of an alkali such as an inorganic
al kali (e.g. sodium hydroxi de, potassium hydroxide,
sodi um car bonate, sodiumsilicate, sodium
metasilicate, or aqueous ammphia), a primary anmine 25
(e.g. ethylam ne or n-propylam ne), a secondary am ne

(ecBupdiayhybantge ; gr 1 diten apr&%ﬂ@mm@rocﬁlé@réf g y3-
amne (e.g. friethylam ne or nethyldiethylamne), an

al gehakamynex(eropydirehhyostRanclam e or 50
triethanolamne), or a quaternary ammoniumsalt (e.g.

t elheamethyl arRppBLP YL AY dl @Xixge 104y 1tsatiragd hyd-anmoni um
hydr oxi de), or an aqueous sol ution consisting of the
abgVgcadquegpsopgluriaenkbaysiilemegp@-opri ate anounts of

5 an al cohol such as nethanol or ethanol and a
SsuglactdnkyparpyadiedkoExafplyds idfane ,dérel opi ng net hod
can include spra paddl e, di pping, and ultrasonic
ne@meagpropaitre@{bﬁxysihanﬁe product i on process of a

sem conduct or device, a_ 2.38% aqueous solution of 10
te@méﬁ@PH9PéﬁﬁbﬁiEﬁ¥H9éFﬁ%ﬁééaP§ iceruged,d @ el de or
devel IS preferaSIy within 5 mnutes. The

pog?f$5é933b¥ Fl%%tt%Pﬂ fo @l&QHﬂﬂ?Y%ﬁﬁhﬁ%ﬁﬂﬁMﬁl%%Pe or

thgn ri nsed; d%ﬁ g% mg% E ? %r erably .used as a.

ri RsTAY 86T UPY oRt 2 15°84RS &Y 8?1 FYS KRt g™t eat retit?
10nagogf g&rtgd O&%e@ﬁagéo 4ggcg%% du%%e alkyl group

Ccross reaction in a

CVEéPQ?Pé!Qr@&'Qé‘réfﬁ%ég”béo fe&owx% qecure% it elgroup,
pattern nmade of a po Yy enzoxazol re excel
heat £€S{5t@P6€p, or a butyl group; the aCld anhydride
may ke, for example, maleic acid anhydride or phthalic
acid anhydride; the acid dianhydride may be, for
15 example, pyromellitic acid dianhydride, 3,3',4,4'-
benzophenonetetracarboxylic acid dianhydride, or 4,4'-
cxydiphthalic acid dianhydride; the urethane group may
be, for example, a t-butoxycarbonylamino group; and the
urea group may ke, for example, a
20 phenylaminocarbonylaminc group.
[0G35]
The dissclution-promoting agent is preferably
a compound having a phenclic hydroxyl group; examples
thereof can include bisphencl, linear phencl compounds
25 such as MtrisPC and MtetraPC (trade names, from Honshu
Chemical Industry Co., Ltd.), non-linear phenol

compounds such as TrisP-HAP, TrisP-PHBA, and TrisP-PA

(trade names, from Henshu Chemical Industry Co., Ltd.),




20 chem cal resistance, and flux resistance. By using
as a sem conductor-protecting film or an insulating
filmin the production process of a sen conductor
device, the cured relief pattern thus obtained may be
suitably enpl oyed for produc&@g the 25 sem conduct or

device. [0038] The present invention will be described
bagednad Exampess 34 <3 ReSiLdi¥h &he 2 t% 5 hydrigen
hydr oxypol yam de> Exanple | 1n a one-liter three-hec

fl aﬁbm\gaéfplt%e?)_he%%-l_l o Bl afituted with hydroxyl
5- am noi sophthalic acid which was 5 then dissolved iIn

a grxedssoByentighe2@Q pgophnMsnBthacr2-dy el didofies 1 to
and 15.8 g (0.20 nol) of pyridine, followed by

dr epwyseogdedi Ag om0 oifhe heestlethgnt F@luf ias subdsi Quted
(0.11 nol) of ethyl chloroformate dissolved in 36 ¢
S5of wytbuhytdebagilogeohetkor ehst ilrLi ngaatt iroomdHuct of 2, 2-
tenperature for 2 hours. This was cooled to OOC, to
whbth-38-amgn6 430 yaob)x yohenhilopix adHhamcge aiazsol aedl S-
in 105 g of y-butyrolactone was then added dropw se
ovePrearpentod  érd3gappravaed csecas monvay ideeand ol 1:2
The resultant solution was stirred for one hour while
15F8dBF LAY RFPRUFEeCEnPodBdde ~2818¢0i%d exceedi ng 10' C

bef ore returni roomte rature, follaowed b ,
i RERTPIHENEBEE) Lhit-EaEPed it oay Y EHObETd Shi rooxy1ic

sul furous. agid.gas as a byproduct using a vacuum
lopuﬁ%}dTﬁ?gyég 8 fon is called reaction solution 1.
[0036]

<A process for producing the cured relief
pattern and the semiconductor device>
A process for producing the cured relief
15 pattern of the present invention uses the above-
described resin composition having positive
photosensitivity, and the production thereof is carried
out using the following steps.
The composition is first applied to a
20 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
25 application include spin-ccating 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



20 To a 0.5-liter Erlenneyer flask was added 29.5 g

(0.10 nol) 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

separabl e fl ask was pl aced 80,6 25 g (0.22 nol) of

2, 2- bi s(3-am no- 4- hydroxyphe%yl)hexafluoropropane

whi.ck di dyi i ed .
\ SETntee, bAENoebasaluel oo SR Mol Siin ) of
pythdiRgewas syhsegugntihy 92 12498k fld Qwed hy

cooling to OC. On the other hand, reaction solutions

1 @Bﬂ?aswﬂﬁnt Langhereedplly seRaArAt &s HORRIAG de a
funnel s, and sinultaneously added dropwi se to the

aboNecresssi bedocooted2solt @ erAftther file lend:afndp.
the dropwi se addition, it was returned to room
5t enperat ure andnst theedokarng Hdums.i sThe ety grebaking,

solution was transferred to a 10-liter beaker, to
whfechlo®edli ber srofddastnkl ed wattervewds dohten.radded ffiom of
preci pitate the generated pol yner. The supernatant 10
sot ui¢dhredspaeheyvedthandgh. 8 masé.s dhe drying
tetrahydrofuran was added for redissolution. Further,
5 TeRRPEAbRre di st Preéarabler SascaddédCt o Precrplidee light
t he generated ol ynmer. The supernatant sol ution was .
r s ahdr 1‘?§am¥%?er§ 5 YPet FARFICONUFEYN Swad lddded o let

10for redissolutiog. 15 ThiE gperatiog wag carried out
onc® froret Ghatthe Te¥Fut PBH wis PERER phddedhifough a
cal d.wi Lop._exchange resi i,on
Bt T e i ort

added dr opwSE-40:- 10 LiLers phodi shi LLad Wt efgner or a

foll owed by collecting a
stepper is typically used as an aligner. Pattern
drawing may be directly carried out on the ccating film

15 by irradiating with a laser beam of actinic rays.

[0037]

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

20 The developer which may be suitably used here
is an aqueous solution of an alkali such as an
inorganic alkali (e.g. sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, sodium
metasilicate, or agueous ammcnia), 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



N

10

15

20

25

20 precipitate by filtration before vacuumdrying at
40C for 48 hours to provide a hydroxypol yamde (A-1).
The wei ght average nol ecul ar wei ght of A-1 expressed
in ternms of polystyrene was 12,000 (My) as determ ned
by gel perneation chromatogrgphy (GPC). The 25

anal ysis conditions of GPC are descri bed bel ow.

Cotcuiet hhedexinkn ade rnamg)a88%h804/ 8@@onA urS8kI18S.(e.g.
from Showa Denko KK El uent: tetrahydrofuran, 40C 53

Fl awtratmethil@mnbhiunuhgdbekedatobr Shedexthinadecnans)

RI SE-61 from Showa Denko KK [ 0 0 3 91 5 Exanple 2 A
hydydxyppotgan de GA- 2jjueassobbaunedn) ushsiBtihheoSambe
way as that in Exanple 1 except for the use of 18.1 g
(0apevapRpuebUE- AOLbbinenee2wBidhcapboxrplrietacadounts of
anhydride in place of 11.9 g (0.11 nol) of ethyl 10

chPBr 8f6Phatesurbwevencthpaot eact pbhapplsand a surfactant
am noi sopht hal i ¢ acid and , .

5- AbFbBFREfe- 2E320P¢8FbB%yRI devatrEiaahyaEhad capkinsdude
hours at ro tenBerature after_ the end of the

dr 3phf€e aaagﬁﬁon.lﬁﬂénaei@ﬁ? dbbrageniforeeirds -

i.ght . of - A- di t f 15 I t
1ar 000  ENAFE TAnRt e BFOHEHELPOne CERREnGL: On vas
CoQé#iE@ﬁdQ%tBPedQ§§g 9fat§??59“g agggg'gg LEhat has
conpl etely disappeared’ in ge perneation

chﬁQaagﬁgﬁ@pbam&SEE%nggaﬁax gnggeéf%@56u§é§9 SRLT LR

out in the sane way. anal ysi
developing time is preferably within 5 minutes.

The positive relief pattern formed by the
development is then rinsed; distilled water is
preferably used as a rinsing solution.

Subseguently, 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,
chemical resistance, and flux resistance.

By using as a semiconductor—érotecting 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
semiconductor device.

[0038]
The present invention will be described based

on Examples.



20 conditions of GPC are described bel ow. Col um:
Shodex (trade nane) KF801/801/802, from Showa Denko
KK El uent: tetrahydrofuran, 40°'C Flowrate: 1.0

m /mnute 25 Detector: UWV-975 (trade nane) from N ppon
Bunko Co. [ 0 0 4 01 Exanplﬁ 3 54 A hydroxypol yam de
(A-3) was obtained just int t sane way as that in

Exanple 1 except .for .the use of, 21.0 (0. nol ) of
p-toluenesulf%&P@E§€ﬁ cfrgﬂq¥§EQ¥yﬁﬁl(ﬁ?%#éﬁl.g g
(OBi%mgQE)%Of ethyl chloroformate. 5 However, the

n o

reacti 5-am noi sophthalic acid and

t ol uenesul foabfga%@,-an%&i @%He%gg;e%m%ré]@yg?gﬁlaced

tenperature after the end of the dropw se addit

Thesvei ght;gayer %@)fTB'fe%Ll'a%fin\é%is%g}th{aﬂ-@ £594 68588 was
in terns of polystyrene was 15,000 (Mv). 10 [ 0041]

5 Exapphed4sAchydroxypal yamide soAvdh tWas ehi@ifead: jistethyl -
in the same way as that in Exanple 1 except for the

use-pirrd8i8oge( Andtl1sok) gof(042et hinyl df Pphtdiald c
acid 15 anhydride in place of 11.9 g (0.11 nol) of
et hyl lowhlobef dropwéseHadeer, the theactadsarl tefnts-solution,
am noi sophthalic acid and 4-ethynyl -1, 2-phthalic acid
anhydPi de (Podk m5lhoafseshyloomlrewfeoratice difterltdR in
end of the dropw se addition. The wei ght average
36 g of y-butyrolactone before stirring at room

10 temperature for 2 hours. This was cocled to 0°C, to
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
15 cooling with ice in order to avoid exceeding 10°C before
returning to rocm temperature, follcowed by distilling
off unreacted thionyl chloride and sulfurous acid gas
as a byproduct using a vacuum pump. This solution is
called reaction solution 1.
20 To a 0.5-liter Erlenmeyer flask was added
29.5 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 sclution 2.

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

which 31.6 g (0.40 mol) of pyridine was subseguently



20 nol ecul ar wei ght of A-4 expressed in terns of

pol ystyrene was 9,000 (Mny). [0042] Exanple 5 A
hydr oxypol yam de (A-5) was obtained just in 25 the
same way as that in Exanple 1 except for the use of
16.3 g (0.11 nol) of o-phtha%?c acid anhydride in
place of 11.9 g (0.11 nol) et hyl chl or of ormat e.

Howeyery, f%flqorw%%cgﬂgg%gdlriﬁa nﬂ'&gic%ophtd?@'éﬁfe afiph ANy,

o-phthalic 55 aci eto 15 hours at room
t erpaativhe saflielioddhe enth of Jdhe dropydseraddi £ 08:parate

The wei ght average nolecul ar weight of A-5 expressed

| Ndrebs nef FuRelY St Y rene Ivas k0000, M) ad®ed 0948bwise to
Exanpl e 6 A hydroxypol yanmi de (A-6) was obtai ned just

I nthehebsare dédyrabechalod el tei dn exceptef othé hend of
use of 11.5 g (0.11 nol) of crotonic acid chloride in

5pl abe afrop@ike. AdgiifQchl nol waof retthytnehltos of @smat e.
However, the reaction of 5-am noiscphthalic acid and

cr sevpecadoire achl etildecaodlo2 Shdunsrsat rdonreaction
tenperature after the end of the dropw se addition. .
ThEOWEL RN Heéer Agenmpleacyidarco ieilghtl igfe A B @t essedvhich
in_ternms of polystyrene was 15 12, 000 (2%2. [ 0044]
Exanpi&e73S AChy 8F-6%yperFaricde [ A7) teh gitdahee | ust
in_the sanme way as that in Exanple 1 except for the
usBrgfipitate the generated polymer. The supernatant

10 sclution was removed, and 1.5 liters of tetrahydrofuran
was added for redissclution. Further, 5 liters cf
distiiled 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 coperation was carried out once meore, and the
solution was then passed through a column packed with
an anion exchange resin and cation exchange resin
substituted with tetrahydrofuran and added dropwise to
10 liters of distilled water, followed by cocllecting a
20 precipitate by filtration befcre 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



20 18.3 g (0.11 nol) of cinnamc acid chloride in
place of 11.9 g (0.11 nol) of ethyl chl oroformte.
However, the reaction of 5-am noisophthalic acid and
cinnam c acid chloride took 2 hours at room
tenperature after the end of,the dropw se addition.
The wei ght average nol ecul ar %5 wei ght of A-7

d | 9, 000
[0045)  Bxamsl €6 867 ATy ar ey hal yam de (A-8)  wh

obtai ned juspekBctRE: S@H@dﬂ@Y(%%d&Eﬂhéﬂ% EﬁﬁngéLéi from

except for the use of g (0.11 nol

meghaghyheykexyet hyl |socyanate in place of 11.9 ¢
(0.11 not) of ethyl chloroformate. 5 However, the

reaction of 5-am noi sophthalic acid and
nmet hacryl oyl oxyet hyl isocyanate took 2 hours at room

5t ehpenalare after the end of the dropw se addition.
The wei ght average nol ecul ar wei ght of A-8 expressed
in terns of Apbkystyyenéyamsd:?,(60Q)( Me)s. ocbxJi0GAB]just in
Conparative Exanple 1 A hydroxypol yam de (B-1) was
obtagnednguseyi s thetsaneEwayrds tthaxdeptBimpltdiel use of
except for chang |n? t he additi on anount of . .
4, 48 . xgbi %béhz@% aef d>1BogPernsniede /idm dieagtuiy L ic acid

solutlon 2 to g §O 20 nol) w_thout pr%garln
re%%@Y%ﬁlg%lh?lBhaﬁ helherght (Oavér & 'mé)

%B;mall SXPIESSE9eL] LRLMRLOL: B Y3 Hene vas
amanlSOphthallC acid and 5-norbornene-2, 3-dicarboxylic
acid anhydride took 150 hours at room temperature after
the end of the dropwise addition. The weight average
molecular weight of A-2 expressed in terms of

15 polystyrens 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
alsc carried out in the same way. The analysis

20 conditions of GPC are described belcow.

Column: Shodex (trade name) XKF8(01/801/802,
from Showa Denkc KK

Eluent: tetrahydrofuran, 40°C

Flow rate: 1.0 ml/minute

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

[0040]

Example 3




20 Conparative Exanple 2 A hydroxypol yam de (B-2) was
obtained just in the sane way as that in Exanple 1
except for changing 4,4'-oxybisbenzoic acid
dichloride in reaction solution 2 to 37.15 g (0.20
not) of terephthalic acid diﬁbloride 25 wi t hout
preparing reaction solution 1. The wei ght average

mol ecul ar weinght, 406 B2 195R1ie8S et I3 LIS ained just
pol ystyrene was 10, O ( . [0048] 57 <Synthesis of

PAERe Reher Q@ge abxappke i} Hxagpl<l 1sepatghl erdd ashe use
were placed 109.9 g (0.30 nol) of
2, 21bds 31 aninomédihy droxypiemyne s illvexafd uotioprapeneide
330 g of tetrahydrofuran (THF), and 47.5 g (0.60 nol)
of ppyeedepelit o whi(0h193mb1lg ©OF BEhyIdlghlafroformate.
5- nor bor nene- 2, 3-di carboxylic acid anhydride was then

Saddedevat, r obm teapeiatupd, SHantihe ifsaphtofal ipovederd asnd
it is. Astirring reaction was then 10 conducted at
robpltenperafaneci actthecaBovedst abe i & ®urdays: bafor e
confirmng the reaction by high performance 1|iquid
chroRRE6aFapRya EHPECHher e8dl eitnghien dderedtsisngagition.
product with a purity of 94% w t hout detecting any raw
mat &7 i YP19%hi 8VREALE] 8ﬁ1§8P&t3iroHe\?o@§1tdiorfeé"t'l3y e s

dropwi se into.1 L of ion excha d water under
PR ot I ety Phrer Pag 3y 0Bha BRact ol fare. to
Omth ?PO mL. of THF was then added for stirring and
[ o?v ng, followed by passing the resultant

h ug solution through a glass columm packed
mf?%gqgggg§of a cation

A hydroxypclyamide (A-4) was obtained just
the same way as that in Example 1 except for the use
18.9 g (0.11 mol) of 4-ethynyl-1,2-phthalic acid
15 anhydride in place of 11.9 g (0.11 mol) of ethyl

chloroformate. However, the reaction of 5-

in
of

in

in

in

of

20

20

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-aminoiscphthalic acid and o-phthalic



20 exchange resin, Anmberlyst 15 (manufactured by
Organo Co., Ltd.) to renove the remaining pyridine.
Subsequently, this solution was added dropwi se into 3
L of ion exchanged water under stirring at high speed
to precipitate a product whigh was then filtered off
25 before vacuumdrying. The im dation of the product

wasg -G antinhed.i dby ddie 1appearance: of ;Gharapteristle arter
absorptions of the imde group at 1,394 cm1 and

1, th4 emul cgnéricheirabsanee Lfitofocharned afésdhe average
absorptions of the am de group near 1,540 cm1l and

1, eb0cem bri Retib@tl BfSpect raup gk ddiein absens eo of

peaks of protons of am de and carboxylic acid in the
NMBRosdpecttreme wako 196Q@ 09 ofvMwacet one were then added

65.9 g (0.10 nol) of the above-described product and
553.[20¢3]1(0. 20 nol ) of

1, 2- napht hoqui nonedi azi de- 4- sul fonyl chlori de,

f oEkemedeby stirring and dissolving at 20'C. To this
solution was dropw se added 21.2 g (0.21 nol) 10 of .
triethyl anm né 8YPEOEIPRILYRMOE Ay ©Of waetPHeHed Just in
constant speed over _ a period of 30 mnutes. In this

casB® PRBSr ¥adt RSn LEELut oA *REP e psietaitte TNt YT 183 ©of
in.the range.fro 0 to 30'C using.an i.ce-water. bat
o b 1 BT ar° e rand o nn Airgts 1P ace of
addi t Lon, ,th r | tant . sol,uti qgn further stirre
10500007 P50 BERNPES AR el G BMITEES ene

;h£8$E990ntF%rSLHﬁgno§s@pﬁtﬂglﬁch%QEH”HﬁHiéi&%éé% acid
queous solution having a concentration of 36 w % at
a thMBride 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
15 12,000 {(Mw).
[0044]
Example 7
A hydroxypolyamide (A-7) was cbtained just in
the same way as that in Example 1 except for the use of
20 18.3 g (0.11 mol) of cinnamic acid chloride in place of
11.9 g (C.11 mol) of ethyl chlcoroformate. However, the
reacticon of S5-aminoisophthalic acid and cinnamic acid
chloride took 2 hours at room temperature after the end
of the dropwise addition. The weight average mclecular
25 weight of A-7 expressed in terms of polystyrene was
9,000 (Mw).
[0045]

Example 8



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 concentrag%on of 0.5 wt % under

stirring over a 25 period of“one hour to precipitate

t he desired rial [ \was th recov . . :
Suction 111t Farsanerre Lyt (A U Rl ey i
ma [ gai.n lL.sper N D 1L | QN- hang

et or, ST Baa By B0 T e G s g s of
reeover pngoby 1f bt §r bR r@ftha c iy, BRI AS N - vanate in
operati on was repeated thrice. "Thé fi'nally obtained
cakgakikgrmateni gl (vas 1vasuymedr isethat crAd & fomade
hours to provide a photosensitive 5 di azoqui none
5conpeendr( QcBE. reh00494% sPr gpamdticas@fhrhdleisd lcid and
conposition> In 170 parts by nass of GBL were

di ssohuedyl1200cpartavyhy igBsyaohteaclhcdf 2 heurs at room
hydr oxypol yam des (A-1 10 to A-8 and B-1 and B-2)
obtanpedatnrExafpkesthet en8 afd tCGenparcatwiivve Bl asi .1

and 2 described above, 20 parts by nass of the
phbhesensthtvevearagequrasse lesnpeintt( Qf A-flstxainrsped in
in Reference Exanple 1 described above or a

phbtB8en3ft POLYaTr #2866 Hefe leofBSundwepr esent ed by

lOth &%ﬁfollomﬁng chem cal fornmula (nmanufactured by
Tog% Lej Co., Ltd.) (@Q1), and 10 parts by nass of
each of t c ossli%k'ng agents havi ng structures of

fo ?%%fﬁ@pr%r S to C-6, which was then
filtered thrgughso. 0o21 LM BL! (8L 140.8LRR:S 152 st in

the resin conpo
the same way as that in Example 1 except for changing

the addition amcount cf 4,4'-oxybisbenzoic acid

15 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
polystyrens was 13,000 (Mw).
[0047]

20 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 dichleride in reaction solution
2 to 37.15 g (0.20 meol) of terephthalic acid dichloride

25 without preparing reaction solution 1. The weight
average molecular weight of B-2 expressed in terms of
polystyrene was 10,000 (Mw).

[(0048]



10

15

20

25

20 having positive photosensitivities, of Exanples 9
to 35 and Conparative Exanples 3 to 8 as shown in
Table 1. However, in Conparative Exanple 8, the
conposition was gelled and failed to provide a
varni sh. 60 [Table 1] Table 1_Hydroxypol y-
Crosslinki ng Phot osensitive ani desagent sdi azoqui none

conmpounds Exanpl e ,9A-.1No Exanpl e 10A- 2NoneQ 1
Exanpl e 11A- :ﬁ@ﬁlgt&efl@a?ﬁl%égcfﬂ- 4NoneQ 1 Exanpl e

134 1_Examle -14A- 1C- 10 2 Exanpl e 15A- 1C- 2Q 2
a?ﬁ%r"é'%%%gﬁ FERE B ammi 6 17A 1040 2 Exanpl o

Lon 10502 SEPSAYG D DA S RERIS s,

23R03602@4 ) Bxal & 244 3C3R 0 BXATR fo:dpdhafy AR 2
hexafluorcpropane, 330 g of tetrahydrofuran (THF), and
47.5 g (0.60 mel) of pyridine, to which 93.6 g (0.57
mol) of 5-norbornene-2,3-dicarboxylic acid anhydride
was then added, at room temperature, in the form of
powder as it is. A stirring reaction was then
conducted at room temperature in the above state for 3
days before confirming the reaction by high perfcrmance
liquid chromatograchy (HPLC), resulting in detecting a
product with a purity of 94% without detecting any raw
material. This reacticn sclution was directly added
dropwise into 1 L of ion exchanged water under stirring
before filtering off the precipitate, to which 500 nL
of THF was then added for stirring and dissolving,
followed by passing the resultant homogeneous solution
through a glass column packed with 100 g of a cation
exchange resin, Amberlyst 15 {(manufactured by Organo
Co., Ltd.) to remove the remaining pyridine.
Subsequently, this solution was added dropwilise intec 3 L
of ion exchanged water under stirring at high speed to
precipitate a product which was then filtered off
before wvacuum 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



10

15

20

25

Exanpl e 26A-4C-1Q 2 Exanple 27A-4C- 2Q 2 Exanpl e
28A-5C- 1Q 2 Exanpl e 29A- 1C- 1None Exanpl e 30A- 1C- 2None
Exanpl e 31A-1C-4None Exanpl e 32A-2C- 1None Exanpl e

33A- 3C- 2None Exanpl e 34A-4C- 2None Exanpl e 35A-5C- 1None
Conparative B-1C1Q 2 Exanpl g,3 Conparative B-1C 2Q 2
Exanpl e 4 Conparative B-1C 3Qx2 Exanple 5 Conparative

2 15 S04 P & PIRAIALIS RGNS, FioGBL g Tncss
1,540 cm™ and 1,650 cm™ in the IR spectrum and the
absence of peaks of protons of amide and carboxylic
acid in the NMR spectrum.

To 560 g of acetone were then added 65.9 g
{0.10 mol)  -of the above-described product and 53.7 g
(0.20 mol) of 1,2-naphthoquinonediazide-4-sulfonyl
chloride, followed by stirring and dissclving at 20°C.
To this solution was dropwise added 21.2 g (0.21 mol)
of triethylamine diluted with 106.2 g of acetone at a
constant speed over a period of 30 minutes. In this
case, the reaction solution was tempsrature controlled
in the range from 20 to 30°C using an ice-water bath or
the like.

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 aqueous
solution having a concentration of 360 wt% at a time,
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 concentraticn of 0.5 wt% under stirring over a
period cf 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 icon-exchanged water, fcllowed by



(Q1) PAC from Toyo Cosei Co., Ltd. 61 H3C-CCH3 OQ
wherein Qis Hor 02 5 and the proportion of 4-
napht hoqui nonedi azi desul fonate groups in the total
nunber of Q is 58% (C- 1) Trinethyl ol propane
triacrylate H2C=CH C -O-Q 0 H2C=CH C- O CH2
jGCH2CH3 11 O HZC=CH C- O 11 0 (G 2)

Pent-aenyt ﬂi%%%hﬁhbac%ﬂdﬁ%%d@%éi%%éi%i}f%f%g%iﬂb off;
H2C=CH G- O'CH2 -G CH2-OH 1T O 2 GO
this water-washing ocoperation was repeated thrice. The
finally obtained cake-like material was vacuum dried at
40°C for 24 hours to provide a photosensitive
diazogquinone compound (Q-2).
[0049]
<Preparation cf a resin composition>
In 170 parts by mass of GBL were dissolved
100 parts by mass of each of the hydroxypolyamides (A-1
to A-8 and B-1 and B-Z) obtained in Examples 1 tc 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
following chemical formula (manufactured by Toyo Gosel
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
having positive photosensitivities, of Examples 2 to 35
and Comparative Examples 3 to 8 as shown in Table 1.
However, in Comparative Example 8, the compositicn was

gelled and failed to provide a varnish.



11 0 (C3) Aronix M 315 (isocyanuric acid EOC
nodi fied triacrylate) from Toagosei Chem cal Industry

Co.

Ltd. H2C=CHCOOCH2CH2. x , CH2CH20COCH=CH2 O ~' N

"k 0 1 CH2CH2OCOCH=CH2 (C-4) Triglycidyl

i socyanurate 0 O CH2-CH-CH26 N CH2- CH CH2 O-N~O
CH2-CHCH2 0 5 (C5) Dpentaerythritol pentaacrylate
H2CRGG& G+CH2 CHZ-O G CH=CH2 | | H2CGCH GO C
H2-C- CH2- O CH2-C H2-OHO 0 H2C=CH C- O CH2

CHZhG GH=CH2 11 0 0 (C-6) Trinethyl ol propane

t

rmethacrytate63—+H3IC—F—HC=CG-CO-CH2 Photosensitive
Hydroxypoly- | Crosslinking diazoquinone
amides agents compounds

Example 9 A-1 None o-1
Example 10 A-2 None Q-1
Example 11 A-3 None o-1
Example 12 A-4 None o-1
Example 13 A-5 None o-1
Example 14 A-1 c-1 Q-2
Example 15 A-1 C-2 -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 -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 C-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 Q-2
Example 28 A-5 CcC-1 Q-2
Example 29 A-1 c-1 None
Example 30 A-1 c-2 Nene
Example 31 A-1 Cc-4 None
Example 32 A-2 C-1 None
Example 33 A-3 Cc-2 None
Example 34 A-4 C-2 None
Example 35 A-5 Cc-1 None
Comparative

Example 3 B-1 c-1 -2
Comparative _ ~ _
Exanple 4 B-1 C-2 ] Q-2
Comparative _ _ . _
Example 5 B-1 c-3 Q-2
Comparative _ _ _
Example 6 B-1 C-4 Q-2
Comparative

Exgmple 7 B-1 c-1 Ncne
Comparative _ _
Example 8 B-2 C-1 Q-2
[0050]

{Q-1} PAC from Toyo Gosei Co., Ltd.




I\ HCOHC-C- G O0-CH2- G CH2CH3 11 H3C O
H2C=C-C-OCH2 O [0051] Each of the resin conpositions
prepared in Exanples 9 to 35 and Conparative Exanpl es
3to 7 was spin coated on a 5-inch silicone wafer
providing a 5 substrate using.a spin coater
(deanTrack Mark? (trade name) from Tokyo El ectron
Ltd., which was then prebaked on a hot plate at 135C
for 120 seconds. A coating film 6.5 min thickness
was prepared for g -quﬂhng he physical properties

and testing tde f@. @ agce 10 and fl ux
resi stance and a ‘ceating Mm4.5 min thickness for
eval uating the Ii thogy characteristics. The film

t hi ckness was determ using a filmthickness
nmeasuri ng apparatus (Lambda Ace) from Dai ni ppon
Screen Mg. Co., Ltglc—I5dy this respect, the resin
conpositions of Exanplles 29 to 35 and Conparative
Exanple 7, which co RS no phot osensitive

di azoqui none conpound jere evaluated or tested for
physi cal properties, chem cal resistance, and fl ux
resi stance, but not evakuated for 20 |ithography
characteristics. For physical property evaluation and
chem cal, resistance and flux resistance tests, a

wal'8PIRa% Rgig H or

N2

, and the proportion of 4-
naphthoguinonediazidesulfonate groups in the total
number of Qs is 58%.

(C-1) Trimethylolpropane triacrylate

H,C=CH—C—0~CH,
0

C—0—CHy—C—CH;CH;

HzC: CH“—ICE"“ O_Cﬂz
O

(C-2) Pentaerythritol triacrylate



64 coating film which consists of a pol ybenzoxazol e
resin, was prepared by heating at 350C for one hour
under an atnosphere of nitrogen using a heating oven,
VF200B (manufactured by Koyo Therno Systens Co.,

Ltd.). 5 The coating filmon this wafer was used to
determne the glass transition tenperature and
pyrolysis tenperature thereof for physical property
eval uati on. kq%__agﬂi_té'_oa,_ﬁqyem cal resistance and fl ux
resi stance tests werjg evalfated. The measurement

eval uati on 10 net hod @f each\characteristic was as

foll ows, and > r.esults e 0 i.n each table.

[ 00521 1. Pyr%% EFg“t?é‘n%a‘g{zu_r —'Ier[:@'bg[ati ng films
obtai ned by curing ti§e 15 resf n conpositions of

Exanpl es and Conpar.ative Exanples were treated under
the conditi onHﬁngr—éf(‘éoﬁTCHzterrper ature increase of
10C/ mnute at a nitragen gas flow of 50 m/m nute
using a thermal analysis instrunment (Mdel DTG 60A
from Shi madzu, Cor poration); 20 the tenperature at

whi ch the decfementroinihdlwel yhtiseesemesicosgad EO-

cal |l ed 5% wei ght | oss t erature.  The
deFSEHaTaE of TS %W%W%%@%l%l[ Fagpstry
2] ];abl t%l 50 Wight |oss 3 ass transition

ter(%pé(a ures (Ctenperatures (C

0
H,C=CHCOOCH,CH,._ J\N,CHZCHzococnzcrlz

s

CH,CH;OCOCH=CH,

{C-4) Triglycidyl isocyanurate

o) 0
A S
CH{—CH-CH,._ - CHom CH—CHy

A

|
CH,—CH-CH
RN

0

(C-5) Dipentaerythritol pentaacrylate

H2C= CH—ﬁ—O"‘CHz CHZ—"O—lclj“ CH= CHZ
(8]

HC=CH—C—0—CH—C—CH,—0—CH,—C—CH,—OH

HZCICH—S—O—CHZ CH,— 0-—|(|3—CH=CHZ
(o]

(C-6) Trimethylcolpropane trimethacrylate



Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e

9485320 Exanpl e 10480325 Exanpl e 11480320

12480320
15460320
18465325
21465330
24460305
27455300
304603%p

Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
c Exanpl e

13475315
16460315
19465320
22465305
25465320
28460315
31460330

Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e

14465320
17460330
20460320
23465310
26455300
29465315
32460320

Exanpl e 3346%6%; Exan'pl S 34465310 Exanpl e 35460315

Conparati ve On
IﬁC o

HZC—C C—0—CH—C—CH,CH,

HyC o
H2C= C—E—O—CHz

[C051]

Each of the resin compositions prepared in

Examples 9 to 35 and Comparative Examples 3 to 7 was
spin coated on a 5-inch silicone wafer providing a

5 substrate using a spin coater

(CleanTrack Mark7 (trade

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
10 and flux resistance and a coating film 4.5 pm in
thickness for evaluating the lithography
characteristics. The film thickness was determined

using a f£ilm thickness measuring apparatus (Lambda Ace)

from Dainippon Screen Mfg. Co., Ltd.
15

In this respect, the resin compositions of

Examples 29 to 35 and Comparative Example 7, which
contains no photosensitive diazoguinone compcunds, were
evaluated or tested for physical properties, chemical

resistance,

and flux resistance, but not evaluated for

20

lithography characteristics.
For physical property evaluation and chemical

resistance and flux resistance tests, a wafer having a




Exanpl e 3 Conparative 460310 Exanple 4 Conparative
455305 Exanple 5 Conparative 450310 Exanple 6

Conpar ative 460310 Exanple 7 [0053] 5 2. d ass
transition tenperature The glass transition
tenperatures (Tg) of the co%hing filnms obtained by
curing the resin conpositions of Exanples 9 to 35 and

Corm%@ﬂqef%m}?fcﬁ L9n s 66 p@fgngﬁf\}g‘kgh %gggngé‘f‘eg

an appar a

us for thernonechani ca

TMA-GD; of qmmf@@ﬁ{e&%f%@&wﬂ : %%hgsod@t eLp 8,;'1‘%;%8“

condi tions were: sanple

ength 1 const ant

20Qurglgmisn NeasE @R deper BbYES haNHS 8 28GthiAg oven,
450C, rate of tenperature increase 10C/ m nute, and

ni tYRIHIB atrapfefttirddieo Wetepai Tas-as £osUbhs are, r.td.).

shown in Table 2. 3. Chem cal resistance test The
Scodthengdatingy dbflai ned tyi € wa figr ti€s used to determine

10

15

20

the glass transition temperature and pyrolysis
temperature thereof for physical property evaluation.
In additicn, chemical resistance and flux resistance
tests were evaluated. The measurement evaluation
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

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 (Model DTG-60A from Shimadzu Corporation) ;
the temperature at which the decrement of the welght
reaches 5% was called a 5% weight loss temperature.

The determination results are shown in Table 2.



10 resin conpositions of Exanples and Conparative

Exanpl es
above-descri bed nethod,
t her eof were

pi eces about 10

chem cal

determ ned. The wafer was split

resi stance 15 testin

were prepared on 5-inch wafers by the
and the filmthicknesses (Ti)
into

cm square t g[)matke a sanple for

In a 200-mlliliter

tal frbepkes;was placed 96 g of dinmethylsulfoxide
m% 4 g of tetranethyl ammoni um hydr oxi de

(DVBO) to

i ch

pentahydrate (TVMAH) was then added to prepare

a

DNBSO-TvAHsotutron=sThe20-selut+on—+sheated1+o0-65C
: . 9%, Weignt> 1os 5 iy
in which the saml g for.  chem Ea%lrr(ﬂe L asnctgrat S]tlfjra )
WwWgas E.l><f$ﬁ'd l“é pPed | Tor—ouU jgdures—ime 3
Shgga LY e watet A d—dried: fGHGWed3 Af
detsr o iy e thi cknesgT2)—of Tthe coatsgé—#F%ﬁk%e
cat %ﬂﬂﬁé hPZ restduat fdﬁﬁll rate—25—(F2+H QZQCO) i
C'”Eydﬁﬁﬂévﬂih T—tn—ggntiom—the Shape3f5 the
coatg g I7d T af ter—testipgwas—observed foa he
PIETEIINE T i atkrng—undgr,anopticat ﬁing%gfﬁﬁ%——6¥—
| T RLEE I TdTe] above=d —bed—BVBOTFMAH s*igtion, a
peeid g, S Uy o[t (UresotyeSG—metthoxyethahiof —86%
NY TR TRy TTT0t [ dome 15‘%}65uut assiom—hydt UAE\E% 5%
fn O@)ngr@ﬂeO)ig e ) wWas f4L€I§ her—used,—+1—5 V\glz(b,h the
SAMELE WA GIPPEU at 80G dpr 20 nmimutes;—fy5ioned by
s M@l LBSET VI Mg The gestduatfitmrate s3gd—the
PIeseRed 1&f or acking.  Thgevaluatign restut t?@\f" e—shown
i TaRkR1E 2 A Oof the jggnples of Exanptes;5,t0-35
h@0Example 24 460 305
Example 25 4165 320
Example 26 455 300
Example 27 455 300
Example 28 460 315
Example 295 465 315
Example 30 460 315
Example 31 460 330
Example 32 450 320
Example 33 460 310
Example 34 165 310
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
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



10 satisfactory chem cal resistance. In contrast, the
sanpl es of Conparative Exanples 3 to 7 produced

di ssol uti on when Uresolve SG was used. 68 QO
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4) ~4~i CDCDCD~~CDCDCD~4CDC) I CDLnc--r-r-Ln

~4. HC>CDCDODC>CDODCDC) C-CDC> DX D
) G (00 (L 2) G LBt 6800660068605857™onechanical

U2 a2 B2 ZT5 AZ QFILL -BERZ50 from Shimadzu Corporation). The
determination conditions were: sample length 10 mm,
constant load 200 g/mm?, measurement temperature range

5 25°C to 450°C, rate of temperature increase 10°C/minute,
and nitrogen atmosphere. The determination results are
shown in Table 2.

3. Chemical resistance test
The coating films obtained by curing the
10 resin compositions of Examples and Comparative Examples
were prepared on 5-inch wafers by the above-described
method, and the film thicknesses {T1l) thereof were
determined. The wafer was split into pleces 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 DMSC/TMAH solution. The
20 solution is heated toc 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 Tl. In addition, the
shape of the coating film after testing was observed

for the presence of cracking under an optical

microscope.
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In place of the above-described DMSQO/TMAH
solution, a peeling solution (Uresolve SG:
methoxyethanol 80%, N-methyl pyrrolidone 15%, potassium
hydroxide 5%, from Dynaloy Inc.) was further used, in
which the sample was dipped at 80°C for 20 minutes,
followed by similarly observing the residual film rate
and the presence of cracking.

The evaluation results are shown in Table 3.

All of the samples of Examples 9 to 35 had
satisfactory chemical resistance. 1In contrast, the
samples of Comparative Examples 3 to 7 produced

dissolution when Uresclve SG was used.



1-0 ~4 ~

~4,( DCDCDC) 0CDCDCDC) CDC) CDC) C) CDCDC) ( DCD

r_
TN

&

~ 1 NOM~i G A~-| ML-i M|

41 mp Q
O~lr-~r-Ar-~r-i~H=ir-~r-l~i 7-~rHr-~~i =4~A V3 44

1141 L1 11104" 1Q-a04Q410110: 14Q-Q-04a04aQ4 F-= m xxxx1

r-ir-4r-4r-ir-4r-Ar--lr-4-~ir--4r-1-4

(D--lclimrLOL10r - mm( Dr - ~NmL
Mi~i~4-ir-4~i-f-A-1(NCNN

Q OVWADQ) OWATOWAD Oa VWAV

4]

- psnurjuon -

~ QUON SOT QUON 86 SUON V0T L2 °Tduexd
L SUON LOT SUON 66 SUON 70T 9z oT1dwexy
A SUON LOT BUON SOT DUON 201 Gz arduexy
= SUON LOT SUON €01 BUON Z0T bz oTdwexy
c SUON S0T SUON Z0T SUON 10T £Z o1dwexy
W __ BUuoN 00T SUON 2071 DUON : 10T vz o1dwexy
E SUON 10T SUON SOT SUON £0T 17 =Tdwexy
s SUON 00T SUON 20T SUON 10T 0g er1dwexy
s SUON 00T SUON Z0T SUON 10T 61 oTdwexy
% SUON 00T SUON 001 SuON 10T g1 o1duexy
¥ SUON 0T 2uaN 50T SUON £0T LT etTduexy
= QUON 00T 3UON €01 SUCHN 0T 01 atduexy
1 SUON 00T SUON Z0T SUON Z01 ST sT1duexy
3 2UON
It 00T SUON Z07T SUON 10T F1 o1duexy
N auoN
) FOT SUON 21T SUON £01 €1 oT1duwexy
= SUON 00T SUON 80T SUON Z0T 21 oTdwexd
0 SUON 001 SUON 0TT QUON 701 11 oT7dwexq
= SUON 00T SUON 011 SUON 00T 01T ordwexy
W SUON 10T 2UON 80T SUON 70T 6 oTdwexy
3 23T WTTI 93prI 231 WIT

yoran 1r3
M Tenprsay A9ELD WTTI Tenpisay HDBIO TenpIsay
| 1se3 soueystsar xnra PouUeRlSTSal S0UR]STSaT
x [EOTURYD 95 SATOS2I() TEDTWaYD HYWL/OSKWA
x £ o1del
X
X [€ @T9RL]




rirlr-I
SRYRYRY)

L J4) 43 NNr

ri

H %) 4)

i Lnrl NOrl ~3 000000000 r-{OOTrlOrlOTl
rirlrlrirlrlr-irl 00000 rna)9) U (n

rlrlrlrlrlrir-lrlrlr

w0Q) 4J414J41 CCCCCCCC 00000000 2z2zz22z u

69 NOOOOOOONa) a) 0a) GcCEEE 0000000000000
00000 -4-HHri -

z2zzzz22cnC)cnd ) d ) OOONr r OLONOCOLOOO

00000000r!Ir-lc-Irlrl

mJ) mJ) U)

swog 01T uotantosstp | (UOTINTOSSTRI L oy 00T L_orduexy
0 saTIRIRdWO)
swog 01T UOTIN[OSSTP (UOTAINTOSSTP) suoN 20T 9 aTdwexd
0 aaTieaedwo)
duos GTT UCTINTOSSIpP (UOT3INTOSSTP) SUON 20T §_srduexy
0 saTIeIRdWO)
WOg 0TT UoT3INTOSSTpP (ueTantossTp) SUON 56 p_olduexy
0l OATIRIRAUIOD
s[WOg 01T UOTANTOSS TP (uorantossip) SUON 66 €_stduexy
0 aaTaededuo)
SUON 20T SUON 10T SUON 107 g ordwexy
SUON 901 SUON 001 DUON pOT pe aTdwexy
SUON 00T SUON 20T SUON Z0T £ ordwexy
SUON 10T SUON 10T SUON T01 ze otdurexy
SUON Z0T QuoN GOT SQUON Z0T 1¢ ordwexy
SUON 00T SUON 10T SUON Z0t 0f orduexy
SuON 00T BUON Z0T SUON 00T 67 erduexy
OUON 00T SUON Z0T SUON 20T gz ordwexg




10

15

20

25

U) I nU) CQU) a) 0aJaJa) a) NO( Da) NOa) CCCCCCCCCcccC
0000000000000 22222222z2zzz NONNr I NV' r HO LnNNO
00000000(DOO r-1Irlrlrirlrlr+r-ir -Irlr-i wOO-+NMeln N
Na) a) a) "> MJ v''>1n5 105 r NNVMWIT

ri-Hri-Hri 7 Ca)a)0a)a)alaydd ()4 a)-J ar+d a)-P
a) r-ir-irlrlr-irlrorlrtl r-trrorlrorlrar-1 CQJOro

COQolis4 14 EEEEEEEro EnzcoOl COQ (0~14 CO4¥ M~ (O
XXXXXXXXE xr XE XE XE x WWAC~i WAWAAD WO WO WO WO W

UUUUU 70 4. Flux resistance test

As was the case with the evaluation of the
chemical resistance tests, the coating films ocbtained
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
(T1) therecf were determined. A flux (Sclbond (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 sclder reflow conditions using a mesh belt
type continuous baking furnace (Model 6841-20AMC-36
from Koyo Thermo Systems Co., Ltd.).

The ccating film after the simulative reflow
treatment was dipped and allcowed 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 cut 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 evaluaticn showed the presence of cracking in



[ 005 41 4. Flux resistance test As was the case

with the evaluation of the chem cal resistance tests,
the coating filnms obtained 5 by curing the resin
conposi tions of Exanples and Conparative Exanpl es were
prepared on 5-inch wafers by,.the above-descri bed

nmet hod, and the filmthicknesses (Tl) thereof were
deteeymed. i A fg U404 bond, (¥rade nanme), product no.
R5003 from Al pha Metals Japan Ltd.) 10 was spin coated
(at(gsB@;rpm for 20 seconds) on the coating film This
was heated at a peak tenperature of 260'C in an

at nospher e ofs ni tgsegam{ n ahe 1 PNEErHPHEr characteristics
simul ative solder reflow conditions using a nmesh belt

t ype ieont igxpeis: fakiing f Wmnaces¢dMset n§84im@0AMC- 36 15
from Koyo Therno Systens Co., Ltd.). The coating film
Safter the simulwatfiare lreefiray a t4 edt prentosmbdngi pped aod
allowed to stand in xylene for 10 mnutes and then in

2- pivepardii oo f10. iMma ety charmvest het f¢sxwhef orepared
drying, followed by determ ning 20 the thickness (T2)

of 3fRe S&patiagy Hhinaualo caleilate hdeing esideat pathern by
rate (T2/T1 x 100) in conparison with T1. In
adPeNGA R JoBSSNFatRP Shes cdf riterp DUt UsiH@raani -beam
optical mcraos taq eval uate the damages of the ,
pa?tt@?ﬁ?fne{il\’mp\?%t%%é B e S "oF Tt dckiRigF BntCe r &8RP Ry

1022108 Gy vabion Lol by e St R Ia el Al e
TP R M M, S A
provide a film thickness of 3.8 um after development
under the condition of 23°C using an alkali developer
frem 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-um-square
pattern is resolved was defined as a light exposure

limit, and the developing time and light exposure limit

are shown in Table 4.



Conparative Exanples 3 to 7. [0055] 5. Evaluation of
l'ithography characteristics (light exposure |imt and
devel oping tinme) 5 A wafer having a 4.5-mcoating film
for evaluation of |ithography characteristics was
prepared and exposed throughoa reticle having a test
pattern by changing |ight exposure in stages using an
i - bEBay st epjper ( NSR2005i 8A) from Ni kon Cor porati on
exposing 10 with the i-beam (365 nm froma nercury

| anfabIEhis was devel oped by adj usti ng the devel opi ng

tijme so as to orojyils?ae Lm roickn f duer
devel oprrent under}g £rC H% inf))n of R@%_&
altk ‘E j"c' pe From r~| erl ant ;an K (en % TMAH
ac_u_%é%agp oR—15Pr Z',fsct No.. ,A 300M IZ\ 86 prepare
amp GEILI :le .:1'0 -ef pattz;??'%. The i ght nYnn°7'5p at
Wi ?{am :lrf i’l‘r Seare paf‘?ﬁﬁr nis re“nl ved " was Qef i ned
ad Xam»if inoau,C EEBHB’ and th dnuplnpﬁ%g tine
o % Looskire +imit! are showp in Tabl88a 72
[T aéxgnél {4. er-4—ti-ght 2'§>Opos'u're velopingi®ine |im
(. X (l§e~:5..us) Exarpla 027584 Ex
54
Example 18 275 56
Example 19 250 50
Example 20 250 32
Example 21 300 52
Example 22 450 112
Example 23 450 92
Example 24 400 80
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
Exgmple 5 225 26
Comparative
Exgmple 6 225 o2

All of the samples of FExamples 9 tc 28 and

performances in the method using an i-beam stepper.

INDUSTRIAL APPLICABILITY
[005¢6]

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

protective films and interlayer insulating films for

Comparative Examples 3 to 6 had satisfactory patterning



Exanple 13 - 37568 - Exanple 1 25046 4 Exanple

- 1525038 Exanpl e 1625036 Exanpl e 1730054 Exanpl e
1827556 Exanpl e 19250so0 Exanpl e 2025032 Exanpl e
2130052 Exanpl e 22450112 Exanpl e 2345092 Exanpl e
2440090 Exanpl e 25450120 Exanpl e 2627566 Exanple
2727558 Exanpl e 2827558 Conparative 22576 Exanple 3

Corpafiidnitti AZD6Hevices, cover coats for flexible copper-
clad boards, solder resist films, liguid crystal

alignment layers, and the like.




Exanpl e 4 Conparative 22556 Exanple 5 Conparative
22552 Exanple 6 Al 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. | NDUSTRIAL APRLICABILITY [ O 05 61 The
resin conposition of the present i nvention can be
suitably used in the fields;gfyi0 protective filnms and
interlayer insulating filnms for 73 sem conduct or

devi.ces, cover ngealsk il fJdexddlies coppes -seladehpar ds,
solder resist filnms, lTiquid crystal alignnent |ayers,

angephesknked B4 BaAIgdza A hyehexy ppl yani de havi ng
a structure represented by the general formula (1): 1
111 1? 1?7 1 1 11 1?7 -(-N, NCGY-CG)nf--N X N,

C zZ- C—)n (1) mhereln mand n are |ntegers satisfying m
> 0, nt . <_ 1,00, tang 0 <m(mn) 5

ﬂ%rpe-e@r—ry.ngzq)m(pwnﬁy,pbecaxz.acge_)},_bl ockwi se

or r ahdg (1)

wherein m and n are integers satisfying m > 0, n 2 0, 2
< 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 crganic group
selected from grcups represented by the following
formula (2): Y represents 5-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),

X1

8
=

Xy

X

g8
g

SoRs
Seyas

(2}

wherein X; represents a divalent organic group selected



represents at |east one tetraval ent organi c group

sel ected from groups represented by the foll ow ng
formula (2); Y represents 5-am noi sophthalic acid
having at | east one hydrogen atom of the am no group
substituted, from which a carkoxylic acid group is
excl uded; and Z represents at |east one dival ent group

sel gcied; 508 OrQupss&epEsent ede byot e hal! eWrRd1a (5);
formula (4), wherein Xl represents a dival ént organic

gr iy sel e gtk Jfen f4IMIr OMPSakRPE ERAECE BYnbhRay be
followng fornmula (5); and the hydrogen atons on each
ar GG ity Ry beat suhsdt tehedgwbhp ak1keast eem the
group selected fromthe group consisting of a nethyl

or aumuarcEtddt group; @ neriopy|ggoopp, aanetBopr gpylip, a
group, a butyl group, an isobutyl group, a t-butyl

gr aupryal fdnorg,nearaticmpaomy a gtowp) uaroueyhybrgnpupan
ta HO CO-NH OH NH CO wherein Re represents a

mondraedntl @rrya.c griodpit Wl grepe esenf suardngakean, and
organi c group selected from groups represented by the

f ol NtV NP dBiahilEl (Bouand the hydrogen atoms on each
aromatic ring may be substituted with at | east one
group selected fromthe group consisting of a nethyl

oust oty TP TR
e slos]se

HO OH
¢! S g1
CO—NH NH-CO

wherein Rg represents a monovalent organic group; X;

jal

(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, and



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

a trifluoronmethyl group, and 78 7. The resin

conmposition according to claim4 or 6 wherein the
crosslinking agent (B) is an acrylate conpound. 8.

The resin conposition accordigg to claim4 or 6

wherein the crosslinking agent (B) is an epoxy

compound. 9. TAPrAGESS dfiipdd POLSH ngc@ogaliﬁg £8l E8kim 4 or
pattern, conprising the steps of: applying the resin
COMpagidicdn ateordidik tinhieldl Mo GBPNM S an acrylate
substrate; exposing the resultant coating filmto an
actdowgdurght through a mask or directly irradiating

the coating film wth actinic rays; eluting and

removi ng t he Tpar tresexpasebayitidgradi@atetiwmd htdbhelaim 4 or
actinic rays using a developer; and heating the

r esulth@ne ipoginte ve oselliiefkingataernt atB)150s tan 400€xy 10.

A sem conduct or device having a | ayer made of a cured

r elcic@Popact-er n obt ai ned by the production process

according to _claim?9. ,
9. A process for producing a cured relief

pattern, comprising the steps cf: 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.



