10

15

20

25

30

1 DESCRI PTI ON HEAT- RESI STANT PHOTOSENSI Tl VE RESI N
COVPCSI TI ON, PROCESS FOR PRODUCI NG PATTERN FROM THE
COWPCSI TI ON, AND ELECTRONIC 5 PART TECHNI CAL FI ELD
The present invention relates to a heat-resistant
phot osensitive resin conposition, and, nore
particularly, 10 to a materid used as a

heat - resi st ant phot osensi_tjv Eﬁl rjal in surface
protecting filmor interID%?g%I i%ﬂectric for

sem conduct or devi ce. BACKGROUND ART 15 In the

BEAT CRBSHSTRGT! NEHETOELRs 160N EeNRESPR! | ¥oMPOEPTIBR! C PROCESS
mat eri al s have been used in interlayer dielectric

R ePREPYCINOWRPSITERMN FRA@ENTHRe £OMPOSIFAMNG rdiler FECTRONIC
ag%*ng excel | ent heat resistance, such as polyimde

ns, are being used taking advantage of their
properties in the 20 interlayer dielectric materials.

THCmet GANOrEEr. Ui t patterns on sem conduct or
integrated circuits or printed circuit boards, the

pat t €FlRe BPBEERERFoRNVENBEANeYRYaERPOLGhaahABRDERSAStANt

p i nc i Ng. t 0 resi.st.
RS EA0E: ShelPral LU0 LRI LE, Phepe’ Bokt utarty,
b predesei sl nedefoast aonsat Fespyvatanof phoneeesasatyve

ortions by etching or the like,_.and cl eani of the
@%??%h%l0$Xa5§65§?gaPE9t?ﬁEiegoﬁé?mtHE 1HE€€Eg§ﬁ€nt of

bealetest st A9E pbRt esgAsHELYeqpBi gLl al s that
constitute resists at necessary portions which can

serve as 30 an insulating material after formng

#@%I{(%gé%ﬁ)éﬁﬁgposure and devel opment is desired. For

emands, recently, photosensitive
pol yi mh deh@ndepotyhenzosazoheuateiebel BgnirenBliynaieg,
as a resin constituting the resist wherein_the resins ,
PRASAN YR sRBOELphOt BRBRASPERDi Bjedndn interlayer dielectric

materials. However, in recent years, organic materials
having excellent heat resistance, such as polyimide resins,
are being used taking advantage of their propertieg in the
interlayer dielectric materials.

In forming circuit patterns on semiconductor
integrated circuits or printed circuit boards, the pattern
formation is achieved through a number of cumbersome steps
including formation of a resist layer on the surface of a
base material, exposure of predetermined positions, removal
of unnecessary portions by etching or the like, and
cleaning of the gurface of a substrate. Therefore, the
development of heat-resistant photosensitive materials that
constitute resists at necessary portions which can serve as
an insulating material after forming patterns by exposure
and development is desired. For meeting such demands,
recently, photosensitive polyimide and polybenzoxazcle are
being mainly used as a resin constituting the resist

wherein the resins themselves have photosensitivity and
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2 hence can easily forma pattern nerely by
application, exposure, and devel opnent, thus
shortening the sem conductor fabrication process.

Most of the conventional photosensitive polyimde is
of a negative type 5 such that "an organic solvent is
used as a devel oper and the exposed portions becone

i nsoluble. Wth respect to the negative
phERESeANt PAE1pyl Fomde whitdlerer agred yebm el ipatien,

PaBBSELAs LAY LT BRGLLAN: (0L, QARG TRiod has
been propdsedin ound
pbetasensititve f@bgﬁ.@amlb& @ddﬁféstso omm@f witih an

acid functional group a pol%anlde precursor (see .
Jaaaﬁsgélpaﬁénphﬂﬁﬁﬁﬁeéﬂﬁéﬁe PRLyi8pER N odsa peggsdve type

Akucnthhe ahherghand. sdeyands 1@ alkalisng @@#@%ﬁ%er and the

sol uti on devel opnent are increasing recently fo

| ewkeEAd poBtihasnbeeprinal iossiubie . pr@nebunqypam; to the
environnen As an_.exanpl e.of canvent.i ona

CB¥HR P obrpRRsRBe 5T 0T RN CROAT HONGH aFeqtes comtrast by
canpRuBd-asoassengihyZeeaakdon, PolykeaZPIaZ0la method has
precursor having an acid functi onal group as_a base

rBSFR R&SPREeR hPoBBééa ?S@@mPﬁﬁaﬁe§évpﬁgeﬁtp@@tosenSltlve
Aﬁ?bhﬁa&boﬁdﬁaﬁ'tsabkoﬁlggd #1146862hc 1D et onal 1 group of

ot osensitive resins i mprovenent of eve
paopelyuesdesprapursantJsaadJapaneﬁer@atbat A@glnqatlon

c ised of a Ly ving a | ow nol ecul ar wei ght
ggygngpgas&ﬂg 538“2@?62? y. However, the polynmer 25
havi ngoa tﬁ@/aeh@euhahdweaghhnaéhbalbakamhne aqueous
unsati sfactory mechani cal properties even after being

cepedtiandderaioprentcanteARroRars ipaoresensilyi o dowering
ﬁérﬁégérEQYecésErQHheﬂ}oEEcEEﬁb they 8@$E8&m@%§'b'hs an
propert

e| r vant ageous resi res. resent
|exemplenoﬁasobeentaohaévedchnlquew othbhaseabdva
PLEoh e 3090804280 85L QhmbDentMYuENL! 90nkT ¢h 060" 2T
polybenzoxazole precursor having an acid functional group
as a base resin has been proposed (see Japanese Patent
Application Publication No. H1-46862) .

In the photosensitive resins, the improvement of
development properties is important, and therefore the
resin’'is comprised of a polymer having a low molecular
weight for increasing the solubility. However, the polymer
having a low molecular weight exhibits only unsatisfactory
mechanical properties even after being cured, and thus the
conventional photosensitive resin materials have a problem
in that they cannot exhibit their advantageous resin
properties.

The present invention has been achieved in view of the
above problem, and an object of the invention is to provide
a resin composition comprising a photosensitive polyimide

precursor, polybenzoxazole precursor, polyimide, or
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a resin conposition conprising a photosensitive
pol yi m de precursor, polybenzoxazol e precursor,
polyi m de, or 3 polybenzoxazol e capable of form ng a
cured resin having excellent operties, a copolyner
thereof, or a mxture thereof; a nmethod for formng a
pattern using the resin conposition; and an

el ectronic part having an electronic 5 device having

t RelpRereriazplscrepsRe eor | HerminaN aNa gdhizgsin having

Sb&g@ﬁﬁ%gt'%tgkggtlgge %F %g&;&@&e %F%tha%has mixture

conduct e sive st'u been
l@hkaend ;t hatme thydugiong farhdaky ke platttanrtn peiyrErther rdesin
precursor .t her eof havi an acid functional group or ‘a

S GBEPPRG&HP dePRolodn ROPEEESRHLEN® 4 ' SRJOMT Hia A1 i onic

suBgticbugRt, 1der ithed phie@an am ne functional group in
combi nation, the resin conponent being cured is

presuned to 15 increase in nolecular weight, so that a

aﬁﬁﬁgﬁ?géhﬁ B V&NQEN?E&Nred properties can be formed

sacril |C|n devel opnent properties. In
t he prwsehtthmmee&maatlbheﬁa anedyr ehedet e em@SiiMventors
cogEOS|t|on conpri sing . a photosensitive polyimnde

SrSBPducﬁédpéP?S@ﬁ%B?af&PQlﬁﬁecuﬁ§o@ I§SMYiti dd, has been
OEOHHBVEEQ%OXB§°h§1ﬁap§bhgaQLrE9 09 +a podrdr © %

havi ng excell ent properties, a copo yner ereo

appestypert hbegebf havimghed hondfdumcmgoaapagmem@ or a

u the resi,n_composition: and.an electro a
Pl R F SRR b rBerRay ARG 2o EorRE RR: Paviny a
hbﬁnbylthbﬁtpaeseﬂbdlmyemthanamﬁnQthﬁbEQW&al[@koﬁp in

phot osensitive resin conposition conprising: (A a '
pePYRERaEAONngtER HEFANT GABPPBRAL Br4lF SHAESr 1§ presumed to

SHHéLé&ES”indﬁBEMSglabeaéﬁgﬂgl %g)gﬁFQOEPQBE@dPQ%%&% having
[ east one substituen erive roman am ne
fdastredaproperties can be formed without sacrificing the
development properties.

In the present invention, there are provided a resin
composition comprising a photosensitive polyimide precursor,
polybenzoxazole precursor, pclyimide, or polybenzoxazole
capable of forming a cured resin having excellent
properties, a copolymer thereof, or a mixture thereof; a
method for forming a pattern using the resin composition;
and an electronic part having an electronic device having
the pattern.

Namely, the present invention is as follows:

(1] A photosensitive resin composition comprising: (A) a
polymer having an acid functioﬁal group and/or a
substituent derived therefrom; (B) a compound having at
least one substituent derived from an amine functional
group; (C) a photoreactive compcund; and (D) a solvent.

{2] The photosensitive resin composition accerding to [1],

wherein the compcund of the component (B) further has at
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group; (C) a photoreactive conpound; and (D) a
solvent. [2] The photosensitive resin conposition
according to [1], wherein the conmpound of the
conmponent (B) further has at 4, | east one acid
functional group and/or substituent derived
therefrom [3] The photosensitive resin conposition
according to [1], wherein the conpound of the
céﬁﬁéﬁeﬁﬂe( Bridadupfé i9nadp Srctipe Andgon wWybstituent derived
?éEE%ES ts derived froman anmne functional group.
e photosensitive resin conposition according to
[ BB]) Eherphntbbensdmﬁwaem@e@ﬁ)cbm@o&n¢1@m tvwgoaeiichg to [1],

HEFEPPBnte0opEPoSE PhofdSererPrREm ot CamBRT i on

a@ﬁﬁéﬂhﬁﬁehﬁ bi] twonBakeirn t1LRe tGorRNSRE EAb Wit Refine
has at | east one substituent derived from an amn ne

f GaRELdABAlgE®APPIin itself or in another component

f@gltaaﬂemg gbgehg 198”E%g§ﬂtcgﬁbongE%%ra%%%f@iﬁ% to [3],

one unc onal /0r "substitue
dehéreﬂnthheeﬁbmpbnbﬁk TBe phetoaenemtwwe medidn functional
05|t|02 accordin wher ei n t he conponent

t 9],
( % HBs3BHECE uS&PFF&gH?g&Ea Fl]%ééf Sfr GRET&A M ne

fVBFt'@ﬂé'?HBQHBen§E@1WQe&%%@nIG%m%%@ﬁ%ﬂ%ﬂtaE%brdH%% to [1]
one substituent or two substituents derived from an

awhﬂeeiuntheonampgn@up and Kustbee aesdaﬂ:uﬂetalsan@me
g n ubstlt ent derived t er [7 e .
DEOC1 B, A aThN' YR GR TRl MEREiBRa ! BrplB® in

\MJes ein bhelﬁohnﬁehetA):omeoaeheat( Al es a&ﬁawh eﬁrelmnrehe
8] The photosensitive resin conposition according to
[ﬁ?mPOQSnRhéPélﬁufﬁéeéchasfaﬁcﬂﬁéﬁélOQFoéﬁlﬂanﬁé ional

DOLME, )t =stpgpesHany bt sacnttlst aplenol |
cbbposTheophatoeedengive fEpinoron@psinhencrpcording to [5],
h&ﬁéiéfﬁiéﬁgnéo nggg %i)ahgglghg]g%bstltuent derived from
an amine functional group, and wherein the component (B}
has one substituent or two substituents derived from an
amine functional group and has one acid functional group
and/or substituent derived therefrom.

[7] The photosensitive resin composition according to {11,
wherein the polymer (A) is a heat-resistant polymer.

[8] The photosensitive resin composition according to [1],
wherein the acid functional group in the polymer (A) is a
carboxyl group and/or a phenolic hydroxyl group.

[9] The photosensitive resin composition according to [7]
or [8], wherein the heat-resistant polymer is a polyimide
precursor represented by the general formula (1) below or
polyimide derived from the precursor, a polybenzoxazole
precursor represented by the general formula (2) below or

polybenzoxazole derived from the precursor, a copolymer

'thereof, or a mixture thereof:
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precursor represented by the general fornula (1) bel ow
or 30 polyimde derived fromthe precursor, a

pol ybenzoxazol e precursor represented by the genera
fornmula (2) below or pol ybenzgxazole derived fromthe
precursor, a copolynmer thereof, or a mxture thereof:
5 O~NHY,-NHOX1(1) RIO( ~F OR O On, wherein
X1 represents a tetraval ent organic group, Y1 5
represents a dival ent organic group, Rl represents
hydr ogen —or a nonoval ent organi c group, and nl
representis an ht8ger of 2 to 500 corresponding to
the nunbgr_of theljre eqﬁﬁggv__ |ts of the polynmer, OO
NH Y2- NH[X2 R20 () 0 n2] wherein X2
represent{s a di val ent organic group, |Y2 represents g
tetraval g, m.c_ggroup, of which {wo valences are
used in honding tQ hydroxyl groups, R2 15 represents
hydrogen |or a fbn@val ent organic groyg, and n2
represents an integer of 2 to 500 cd‘résponding to the
nunber of the repeating units of the polyner. [10] A
met hod for forming a pattern, conprising: a step of
appPEyrHE Kherppottrehsid i Vetrasrerbrpedtrriondroup, i
a [ 0 n b e and ] Lt
FeBr O atE st RS a5gfr iy angthr; By -eb¥LaGntlinfazogen
pbot aseosbtvalentesrgahibngroupi, ghhd expospreseatstap integer

of _subjecti t he exposed photosensitjve resin film
UBE BV EP ophEnEOBE P AR APk API RBSadUBBES G the replating
units of the polymer,

0 0
{ [ Y,~NH—}———
X5 R,0 OR; = (2)

N2

wherelin X; represents a divalent organic group, Y
represents a tetravalent organic group; of which two
valences are used in bonding to hydroxyl groups, Ra
represents hydrogen or a monovalent organic group, and ng
represents an integer of 2 to 500 corresponding to the
number of the repeating units of the polymer.

[10] A method for forming a pattern, comprising: a step of
applying the photosensitive resin composition according to
[1] onto a substrate and drying it; a step of subjecting
the applied and dried photosensitive resin film to light
exposure; a step of subjecting the exposed photosensitive

resin film to development using an alkaline aqueous
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solution; and a step of subjecting the pattern
obtained in the devel opnent to heat treatnment. [11]
An el ectronic part having an el ectronic device having
the pattern obtained by the nenyod according to [10],
5 wherein the pattern is an interlayer dielectric

| ayer and/or a surface protecting filmlayer. The

i nvention according to any one of the items [1] to

[ 8plugignr eandd at 6teppledt Gadisiativg rtds paddgposiatitined in
i.ch Li : (A _a_pal r _having an acid

?Eh%t?gﬁgﬁggﬁgﬁé f& éﬁgfogrgggues%rtuent derived

t henef pameleBx randenmpawid hakdvigh@nate lle@astordre device having

substituent derived froman am ne functiaonal g%eup;

(EPeaPph&CERe RbERESEoRYo (I, MEid DR Lo rsdiNgerto, [diid -

WiheReAr e WhitheZhng s33,2GHE fYAGLORAle 1 FHOUR: O

subst?tuentedgrived thgrePronlgfqa%%%nveﬁﬁional 15613}%r

heatl/ peshssamnfapel pmeteotiagpifedur dayerther eof, a cured

resin ving desi,red properties fromthe
noat v SBFL MRERE 6P, ABFORR ke a0y BHE: &F i HdERs (11 to
saeli ikchingethed deval pRERBEcRLARERE @%sihh@ompedttidm which

according to the item[7] has an effect 20 of the

i RYBRELBRSacED dPngoLymERe PRVARG] 8P &fddf dums td ongdr eFoup
rggl ayi - e at, A i .aneg,the

AT on S0eBraFnEhEC R T el W FIm N8y 2 copmapnd
phatvdsgnatt iwesteshe cobptditueon weerhieed tfhremaand amine

.functiona roup i olynmer (A) is.,a carboxyl group

G 10881 . 85RuRs 67 nguPBRyb thrbEs e RETRIYERE I8 (D) @
ag6ovehag bAdt RaitherblRk i stdiieshedahoactibe functional
photosensitive resin conposition wherein polynmer (A) _

| grogpperypnEuespituansoderégeds shesg fnpm kd gegonyentional

Lﬂé L?esﬁékapﬁ gS?gB@QZ8§a§°b§e8p§88Es%Be&%&%%sﬁn%%@ed
y the general "3 rul a” (2), polyrm de or
poeybenzaxhngl dedéredegropemctibe fpoactheohgad-resistant

co$gl¥ner thereof, or a nixtgre,t er eof , an%, IS
dPYLYPEH P5 PRECHESPR EBRBESE: FORDRUY Agcahteriog: the
development properties.

The invention according to the item [7] has an effect
of the invention according to the item [1] and forms a
cured resin having more excellent properties, and the

invention according to the item [8] is directed to the

photosensitive resin composition wherein the acid

. functional group in polymer (A) is a carboxyl group and/or

a phenolic hydroxyl group.

The invention according to the item [9] is directed to
the photosensitive resin composition wherein polymer (A) is
a polyimide precursor represented by the general formula
(1), a polybenzoxazole precursor represented by the general
formula (2), polyimide or polybenzoxazole derived from the
precursor, a copolymer thereof, or a mixture thereof, and
is directed to the resin composition having an effect of

the invention according to the item [1], wherein polymer
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the invention according to the item[1], wherein
polymer 7 (A) is a photosensitive polyimde
precursor, a polybenzoxazol e precursor, polyimn de,

pol ybenzoxazol e, a copolyner thereof, or a mxture

t hereof, which forms a cured resin having nore

excell ent properties. 5 The invention according to the
ite$1510% is directed, to a_nethod for formng a

pdfi et BsPRGTPRENRALLVReBPLYARAL I RECEI&ERSi Fe resin

CBH@?%EB&BQaQ@!bn9r@@u@%ﬁ§0tﬁ%ﬁyﬁﬁgde'nb%ﬁ&b%%zoxazole a

according to the item e inventi'on according t
theppﬂymﬁrllpeIQOdbrectedmnatameekheWEoﬁlCWDacpaﬁbrms a
having an el e tronlc devi rn obt ai ned

Eh é att
yUthe rethBd QE&BQdPﬁﬁe SXFﬁé e nPE% & ©% 'surface

prOteCTh@Q1Bbbﬂthaﬁeéc@BQﬁthaﬂolﬁhérhﬁﬁﬁr[dbq|ﬁ%tﬂﬂ%ected
| ayer. BRI EF DESCRI PTI ON OF DRAW NG 15 Flg Is a
nﬁﬂuﬁa@?ﬁhpﬁgferoé@§§lagagraﬁﬁﬁﬁra uséppc Gu@?§¢ resistant

devi Lt oL .
FoR B RRRh P RE LT R R ERIEhy Baltiy, aRCPEANE ot tne
piasentlbnventbndimgltob&hexmtamned].20Tbelmwwentlon

detail wth referen e,ac anyi.ng draw n

BT EOFREDSL e HRventrBn (4] nde MRRPPEHY, o B electronic
ephodi ARGLAg hA éhécﬁk@ﬁ@ﬂtdbﬁieatwgﬂh the psseBknabbtained
conmponents "include (A nmer havi ng an acid

fbﬁcth@n@etgeduﬁccandﬁag 5059 stiitaent L8ér pged surface
tﬁgé?éggfh ( llﬁ f nggdﬁgthX'@gF8E1 ?g§tpggﬁectrlc layer.

uen erlve ron1a am ne anctr ona
(C) a photoreactlve compound, and (D) a solvent It
consi ngon ent (B) is reacted wth the

a%BBEFuRE§?BEEFIBP095 R&F&FGsubsti t uent deri ved

thereffomin conpongAlrhAMudiRgt BrheakkNdihgreAUSe a
polymer ~30 (A) to have a highér nol ecul ar weight.

Vienhieergector odevhpeneht a(mplihlaferpréséng structure.
i nvention, exanples of the polyners having an acid
functional group

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will be explained
below in detail with reference to the accompanying drawing.
Note that the invention is not limited to the embodiments.

In the present invention, the essential components
include (A) a polymer having an acid functional group
and/or a substituent derived therefrom, (B) a compound
having at least one substituent derived from an amine
functional group, (C) a photoreactive compound, and (D) a
solvent. It is considered that component (B} is reacted
with the acid functional group and/or substituent derived
therefrom in component (A) due to heating to cause polymer
(A) to have a higher molecular weight.

With respect to component (A) in the present invention,
examples of the polymers having an acid functional group

and/or a substituent derived therefrom may include
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and/ or a substituent derived therefrom may include 8
pol yi m de precursors obtained froma tetracarboxylic
di anhydride and a di am ne, pol ybenzoxazol e precursors
obtained froma dicarboxylic agid and a

bi sam nophenol, copolyners thereof, and m xtures
thereof. The polyner has 5 in its nolecule an acid
functional group, such as a carboxylic acid group or

ﬁoéwéﬁéﬁﬁcPﬁ?@#éﬁ?ﬁsgP@@Gln@ﬁHﬁﬁpﬂl@ fiisEiqardaxylic

la}ﬁﬁgd%l?ﬁ%efaw&m %G_% 9.?1% f ].Iy%rent}%\ﬁ% 31 g;l}setdur%%rys
derived from an am ne runcei 1%
cob&adeeddfkbmtatﬂ&cﬁmbe&quam W@uﬁﬂanﬁ dlm1samnﬂnyheﬁol
10 conponent (A) can be increased utilizing the

f GREPILSREES § 86ﬁ° Fotanélxg‘ﬁfﬂté’retshé?h@&ﬁﬁéundi@fe polymer has
CORPORENtof Bhulavihngadtia lre@st 10mG 1S Washid U%tchd%@ \ed

froman am ne functional group is réacted wth
pgayhexyéﬁccenpdnempupAprt@nlarpmameaséyﬁh®xwdl@mmumu and/or
consi_ dered t for

o8, 0baRu chlfePAXTRR Lher2 e BR0° 08 San Wirstiel nave a

denbgedtﬁéaﬂ1aaranbaef&um@hhoamhn@r@u@dﬂréndxﬂgﬁ@up. It is
bonded to the pol is further reacted with the
pSPpﬁé#esfﬂdatBéFy P BPLeRYLAET vedapEnedt the) poliger of

| di.f.o I |

e R eE o A oo e~ ar S ey eaT Sated Lo T ey L

i gcperse the nol ecul ar wei ght of the pol yner of

conponent (A espect t e _manner for

increagf’ﬁgg %@P¥%Ve8BFaFgWBP§H3 %fCPW3088P§WéP)OPaVlng at
coepsneshe( Ahbsthetenksdeeipatt ifgdhabn dhihkNfualictadnal

Exanpl es of tetracarboxylic dianhydrides may include
p?F%ﬁEIFFtF@aGFﬁﬁhythdghe polymer of component (A) to

lﬁcréaée Eh@hﬁBX%ESEEQCQEE Kyl be ﬂéaﬁﬁgghgge It is

I phenyl'tetracar xyllc |an
2¢th3dereb|phenylferraxampmnylmhedcampydnddhav1ng at least
Jode: dudar 20uB502gRNGNNCL et Lacar boxyl i ¢ digohydride, ) o
being bonded to the polymer is further reacted with the
polymer or a polymer of ancther component (A), that is, the
compound forms crosslinking in the polymer molecules or
between the polymer molecules to further increase the
molecular weight of the polymer of component (A). With
respect to the manner for increasing the molecular weight
of the polymer of component (A), there is no particular
limitation.

Examples of tetracarboxylic dianhydrides may include
pyromellitic dianhydride, 3,3’,4,4'-biphenyltetracarboxylic
dianhydride, 2,3,3',4’-biphenyltetracarboxylic dianhydride,
2,2',3,3"-biphenyltetracarboxylic dianhydride, 3,3’,4,4'-
benzophenonetetracarboxylic dianhydride, 2,2’,3,3'-
benzophenonetetracarboxylic dianhydride, 2,2-bis (3,4~
dicarboxyphenyl)propane dianhydride, 2,2-bis{(Z2,3-
dicarboxyphenyl)propane dianhydride, 1,1-bis(3,4-



benzophenonet et racar boxyl i ¢ di anhydride, 2,2-bis(3, 4-
di car boxyphenyl ) propane di anhydri de, 2, 2-bis(2, 3-

di car boxyphenyl ) propane dianhydride, 1,1-bis(3,4 9
di car boxyphenyl ) et hane dlanhydg 1, 1-bis(2, 3-

di car boxyphenyl ) et hane di anhy rlde bi s(3, 4-

di car boxyphenyl ) net hane di anhydri de, bis(2, 3-
dlcarboxyphenyl)nethane di anhydri de, bis(3,4

dPLEPEERFIRERPIL) sifhpaive ddiamvivpaiidss, 1b|1§(b3-S4L2 3-
da&%%&gﬁ&%& &%tt ehedi %%%rfi%& 1 éﬁ 3(2—94 4-

cycl opent car boxyl1c dranhy
2dbc&k¢°®4phamwﬂomham@mw®<iﬂmHMMdkl@E0p&nsmzl32 5, 6-

napht hal ene etr arb lic d| dri de 6,7 10
e ARPEnEhery 1 Bribabe Sigriimrireie pis (5.
pM’ikaB@k? h@ﬁ@rlbméyﬂuf@n@ @&%ﬁ%ﬁ%aé 4i% (130-4-

peryl enet étracar boxyl i c di anhydri de, _3,3
téﬁﬁéﬁh@ﬁypbﬁhﬁﬂét@ﬁh@@aﬂb@ﬂ@&ﬂ@ldﬁanﬁy@nﬁdé-

20 é Ebégﬁgéngkgﬁrg%?¥%g lL %Sé % ,OQQQQbiS[4f(4_

daamhyﬂhedekyipﬁenbﬁsb&o@ﬁhﬁq 4 2,5,6—
hexaf | uor opr.opane, (trlnellltlc

hydr oxypheny
d%ﬁﬂﬁ§égF&@?t?tfaCBF?P§YéﬁFnSl@nﬁyﬂFéﬁfph@n?lﬁpﬁopane

“habhEhHEEhb%b%rQbQQB%Q§u§%)d&aﬁhyﬁ&&@bn°23335'6—
di hydr oxybi phenyl trimel

dbanhddneterracarbbikyldc2diamhydrddeydBoXyShédy )

sul f one trimellitic . . , ,

PRk Ry rebiF e TEbpr 1 e, fiABBY AR P o doRcn ! 6t her

hkettapnehynshmadbaahxdbhébbxglab-ahah&ya&ﬁﬂ@-42 2-bis(3,4-
droxyphenyl ) propane, N-(trinellitic

d?yiéﬁﬁyé%u@ eny4) ngrafilHepREFEPANR. (LAPkY ide, N-

i BRIMELL e 2a3a Ry B 3RLAORNONL: A0 BGLLITE! | L1

di'anhydr m no- 2, 5-di roxybenzene, and
thgéeonﬁyhbaym$hdxaﬁauordpabpynen N tecameilAdttiion. The

L SATARR 8 ) S A b5 0k aSSEBARR Y propare, -
(trimellitic dianhydride)-4,4’'-diamino-3,3'-
dihydroxybiphenyl, N-{trimellitic dianhydride)-2,2’-bis(3-
amino—-4-hydroxyphenyl) sulfone, N-(trimellitic
dianhydride)-2,2’-bis (3-amino-4-hydroxyphenyl) ether, N-
(trimellitic dianhydride)-2,2‘-bis(3-amino—4-
hydroxyphenyl)prbpane; N-(trimellitic dianhydride)-2,4-
diaminophenol, N-(trimellitic dianhydride)-2,5-
diaminophencl, and N-(trimellitic dianhydride)-1,4-diamino-
2,5-dihydroxybenzene, and these may be used individually or
in combination. The tétracarboxylic dianhydride is not
necessarily limited to those listed above. The
tetracarboxylic dianhydride and the diamine may be used in
combination.

Examples of diamines may include 4,4'-diaminodiphenyl
ether, 4,4'-diaminodiphenylmethane, 4,4’-diaminodiphenyl

sulfone, 4,4'-diaminodiphenyl sulfide, m-phenylenediamine,
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tetracarboxylic dianhydride and the diam ne may be
used in 30 conbination. Exanples of diam nes may
i ncl ude 4, 4' -di am nodi phenyl ether,
4, 4" -di am nodi phenyl et hane, 4,4' -di am nodi phenyl
sul fone, 4,4'-di am nodi phenyl sulfide,
m phenyl enedi am ne, 10 p-phenyl enedi am ne,
1, 5- papht hal enedi am ne, 2, 6- napht hal enedi am ne,
stPﬁeéﬁﬂﬁﬁﬁﬁéﬁ@%yﬁheﬁyﬁrnéﬁﬁﬁéﬁéenedlamlne 2,6~
b, henyly), ;sulf: |

éé en%gg?g Eé%ylwL “é[%ﬁ %ggﬁﬁﬁo%& %g% fﬁhéﬁh?ﬁne'
ebheﬂ3 smindphesbpdypiengphesodyfpnenz e, (4-
2,2 -dipethyl -4,4'- dia eny
2?@198P55ﬂ9¥mmpbapgﬂqr"baﬁﬁﬁgdﬁrame@phemxwphenyll sther,
dimethyk+4-4midbpRbAeRypBeRYkened. 3’ 2dietibetndida, 4 -
dlan1nob|phenyl
2d28m3n9b1pbﬁnxﬁetﬂy2 addetfyanitndbi-pieminobiphenyl, 3,3~
2 -Lepra am ngbi,phenyl '
2§§m?gP§et%0§y %&Q%Fﬂépgphghﬁgkl%hgnyﬁg%thyl 4.4
SdBamﬂhﬁBEbhéuyé 49- dPaBlBOBkﬁheﬁmbthyl 4,4'-diaminobiphenyl,
222 - di hydr oxy- 4, 4' dlanlnoblphen -
3232/ ¢ h dr b rﬂeﬁhyldlaﬁ1n§6PBHEHPPphe“Yl 2,2’ ~dimethoxy-
2424 A4t hhi hbHOHRERY Y| 3 é 431 mdit A0 BRCRY aminobiphenyl,
2, 4- di am nobenzoi ¢ aci d, "3, 5- di am nobenzoi ¢ aci d,
3232! dilahidobkphéng! - sxsmldpbapb@nyuhc315 aditiydroxy—4,4' -

4.4 -di am nodi phenyl et di car Gi d,

4?%5Wg?§ﬁ}R§%Pgﬂengr tﬁ ﬁgrg§éu ?ggéylﬁcaa0|d

4dBamidoBbpRey phepyh- ambﬁ@ﬁeb5n501dlaaﬁngylBe aci d,

4, 4' - di am nodi phenyl sulfide-5,5 dlcarbox%llc aci d,

adamigehensaeis, acidi hyedd oxgbrPARAPLPheny1-5, 5  -dicarboxylic
bi x vE) grro

25hp 8 o o Bl RS Refar PaSrspespds, ote-

o&ybrs@BamnmﬂdlphehyﬂmexypheﬁﬁIﬁ'—dlcarboxyllc acid, 4,4'-

b 3. hydr h L f > 4. ,
AR A VY SR KBRRNE. b 2 bReratidenasid, 44 -
k?ﬁfmiéo%gﬁh@ﬂpheﬁﬁlﬁﬂﬁbgﬁyb) =didarBbhydiexybipheayl, -
a@+%@@%@n§t%ar%bhyd;oayblpaﬁﬁyapo%yguphéﬁyﬁ afino-@z-

Y SOBREOYE G POPYLARe 2 2058 81 3750004

hydroxyphenyl) hexafluoropropane, oxybis(3-amino-4-
hydroxyphenyl), bis(3-amino-4-hydroxyphenyl) sulfone, 2,4-
diaminophenol, 1,4-diamino-2,5-dihydroxybenzene, N,N‘-(4-
aminophenylcarbonyl) -3, 3’ ~dihydroxybiphenyl, N,N’-(3-
aminophenylcarbonyl)—3,3’—dihydroxybiphenyl, N,N"-(4-
aminophenylcarbonyl) 2,2’ -bis(3-amino-4-
hydroxyphenyl)hexafluoroprepane, N,N - (3-
aminophenylcarbonyl)2,2’-bis (3—amino—-4-

hydroxyphenyl) hexafluoropropane, N,N'-(4-
aminophenylcarbonyl) 2,2'-bis (3-amino-4-
hydroxyphenyl)propane, N,N’-(3-aminophenylcarbonyl)2,2‘-
bis (3-amino-4-hydroxyphenyl)propane, N,N’-(4-
aminophenylcarbonyl) —oxybis (3—amino—-4-hydroxyphenyl), N,N’'-
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hydr oxyphenyl ) hexaf | uor opropane, N, N -(3-
am nophenyl car bonyl ) 2, 2' - bi s( 3-am no- 4-
hydr oxyphenyl ) hexaf | uor opropane, N, N -(4 30
am nophenyl car bonyl ) 2, 2" - bi s(3; an no- 4-
hydr oxyphenyl ) pr opane,

N, N - (3-am nophenyl car bonyl ) 2, 2" -

bi s(3-am no-4- hydr oxyphenyl ) pr opane,

a&ﬁnéﬁﬁéﬁph@awﬁ@ﬁybpna%ybp§g lédﬁn@m4nﬁyérgﬂﬁﬁﬁéﬁwhﬁnyl),

(N§ ani nopﬁer%{z‘PE’QreBX%ﬁ"‘)rbO“ B’ 03 AR Ao A hydr dxyphdmyls YT
) sulfone, N,N’-(3-aminophenylcarbonyl)-bis (3-amino~4-
Nhydr gygnhggehe %H%%%%on&l& —%i(gmﬁgbg%e%yq%ar%x% l?q2,4—

NgNamé 3o Hbﬂ@@heﬂyNGaﬂ@°@%ﬁho§h§h§1@%&%@h§l) -2,4-
hydr oxyphenyl ) sul f one,

hﬁmﬁm@noahﬁnoéheNchaﬂﬂonwuﬁozh¢nﬁl@aahpn@§heﬂoH ~diamino-
NS ATHER LR DA 6 T AOBIR asbony 1) -1, 4-

5ddhh¥db®2yEeﬁlﬁydroaﬂﬁenzene, and these may be used

N, N - (3- am nophenyl car bonyl ) -1, 4-

dﬂﬁﬁiﬁédEaélﬁlﬁ?dﬂ&x?ﬁ@ﬁ%@ﬁéloﬁnd Thes&ipmyne 1§89t

Iﬂgbgsgaehy i BoBOPB! RALLAN1 1 TREadkARL @S |5 not 10

necessar | limted to those |isted above.

ment i oAedmabbvened abbwacaabmnykacadbanhydpideamgydride is
reacted wt di,ani ne to obtain_a_pol yam as a

DEPSF R PP ECa: SaPmiGRy TP eb RO AL B LI ATSRS, A 1d 85"
fpam?ﬁﬁmab p@keupsBE,i antihengenatabdhetivhaoflthe functional
enabl es _control of the 15 solublllty during the

deverBphentn afeR ekt br FPHEL LI AY aenﬁkb%%r@a%trgh of the

ti
V@SEubEE?E% BﬂrﬂﬁgaihéedgpggB?ﬁ%?Et Mb(unc?a%t% #lilg using a

conpositio prefe I'onal group
cohvhonsaatiencti ve functional group, such as a Vi nyl

group, .20 an all rou an_ac r.ou a .
met hacigPBy R sLind: PERAERE=u BB OFRRIOR LSHER: fPng &RoLP
exempbentipatt eenibopreraki-ell thatdenel epaeRtionAs group
exanpl es of the reactive functional groups, there can

bec ﬁipénédrﬁﬁﬁé#V@nﬁPngFéeﬂéthVpH@ a5§§hbéﬁ @aVBdy Ll group,
an allyl group, an acryloyl group, or a methacryloyl group

from the viewpoint of obtaining an excellent pattern form
after the develcopment.

As examples of the reactive functional groups, there
can be mentioned functional groups having a carbon-carbon
unsaturated double bond. Examples of functiconal groups
having a carbon-carbon unsaturated double bond may include
allyl alcohol, 2-methyl-2-propen-1l-ol, crotyl alcochol, 3-
buten-1-0l, 3-buten-2-0l, 3-methyl-2-bute-l-ol, 2-methyl-3-
buten-1-ol, 3-methyl-3-buten-1-¢l, 2-methyl-3-buten-2-ol,
2-penten-1-o0l, 4-penten-1-¢l, 3-penten-2-o0l, 4-penten-2-ol,
l-penten-3-0l1, 4-methyl-3-penten-l-ol, 3-methyl-l-penten-3-
ol, 2-hexen-1-o0l, 3-hexen-1-o0l, 4-hexen-1-o0l, 5-hexen-1-o0l,

l-hexen-3-0l, l-heptan-3-o0l, 6-methyl-5-heptan-2-ol, 1-
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25 unsat ur at ed doubl e bond. Exanpl es of functiona
groups havi ng a carbon-carbon unsaturated doubl e bond
may i nclude allyl alcohol, 2-nmethyl-2-propen-I-ol,
crotyl al cohol, 3- buten- I-oI -buten-2-o0
3-nethy|-2-bute-|-o|, 2-nethy|- - buten-l-ol,

3-net hyl -3-buten-1-o0l, 2-nethyl-3-buten-2-o0l, 30
2-penten-1-ol, 4- penten | -ol, 3-penten-2-o0

4°6EAP AT 21®ICltfoﬁéﬁﬂéée336P°n$nﬁérﬁ9h-§ ﬁ@ﬁ@@ﬁﬂ o4,
3a§§5ﬂ¥h Blpeetaﬁcgn ] Qe?e eht Qg e%lﬁeéﬁﬂ b,%Lhexadlenm

xen-| - ol exen- I-oI exen-
11hejpt ah; 8- hbxaﬁ&&a&ﬁybl5 heﬁkhﬁpiadlen}4}bl 2,4-dimethyl-
ogtgn-s-gl, citronel |l ol g nonen- |, - ﬁt I-oI
eRERT2ISPNI-BecaRSFOSI, IEIRANGE a&ﬁ@ﬁ §° i, 27
chCDSKéQéﬁni -410l 3- éyéiBﬁéﬁ@he@ -Re@hanol, isopulegol, 5-
1 hept adi en-4-0l , 2;4-di nethyl- 2, 6- hept'adi en- 1- 0l ,

n@@éborgenaﬂr@ﬂ, 5rnamb@rne2 8~ @y@h@h@ﬂenemhaﬂene glycol
o] t pul
nor%gi Q%ﬁ%g 1n§ gggghedlﬁg %lgg%aﬁgﬁeréthyﬁ hexanedlol

rnen ornén-2-ie

g#ynpl evhay|, dﬁhehyléné bmyab&dbdhyﬂlﬁiheethePhydroxyethyl
hexanedlol vin et he di et hyl ene_gl ycol vin

e?ﬁEY aEehy%rBX?EPﬁgprOQEFyPSF@laﬁehyar8 FEPEyFIth

aﬁéihé&? 2rbydsoxyathylpi8pyet
3- hydroxyérgp¥ %ﬁacr at8g§4m%§§§§3§%355| 4-hydroxybutyl

agtyyhate, 44hyﬂdumybbuyylnmehaepyyéaée,pennaeeywhhwﬁabl

CAFToY Bt ERcRatShERRaR Fyr OFPTTPEYAPE LBepcr - 28EY Y Tute,

d&@ﬁp@Dhaﬁbﬁee221maehhaeyybgybﬂyYEehbyleeibe dicaprolactone
dr oxy- henoxypropyl 15 acrylate, and
2 h ?5&§¢8¥§ﬂﬁk6§ygﬁégyﬂ R8tRAcr yrBYEroFys 3-phenoxypropyl

g%ﬂ%%%&@%ongﬁﬁu§ H?&kBQ aacaaQﬁeﬁggggsgluméahabéyqqte. The

T's nof hecdssari | ose
Ifsmeuianabegrdhp h&umnglanahrgpnupamhynbenpamuratbﬁ double
intr duced

ey e REEOF phtr LHALERH 50 hebac( dngtrgnabove:  The
gf@M@tﬂénaISgﬁﬁﬂp 8¢ henphirenah1gr eHprediceBeto impart

I nt roduced. Wen inEartlng positive photosensitivity
tdplkpakbspplubility to the polymer. hen the polymer has an
acid functional group at its end, the functional group can
be introduced.

When imparting positive photosensitivity to a resin
composition, a substituent may be introduced to control the
solubility or utilize an elimination reaction. Examples of
such substituents may include methyl, ethyl, propyl,
isopropyl, n-butyl, s-butyl, t-butyl, cyclopropenyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexylmethyl,
cyclohexenyl, norbornyl, norbornenyl, adamantyl, benzyl, p-
nitrobenzyl, trifluoromethyl, methoxyethyl, ethoxyethyl,
methoxymethyl, ethoxymethyl, methoxyethoxymethyl,
benzoxymethyl, ethoxytetrahydropyranyl, tetrahydrofuranyl,
2—-trimethylsilylethoxymethyl, trimethylsilyl, t-
butyldimethylsilyl, 3-oxccyclohexyl, 9-fluorenylmethyl, and
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conposition, a substituent nmay be introduced to
control the solubility or utilize an elimnation
reacti on. Exanpl es of 25 such substituents may i ncl ude

met hyl, ethyl, propyl, isoprog , h-butyl, s-butyl,
t-butyl, cyclopropenyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl ohexyl net hyl , cyclohexenyl,

nor bor nyl , nor bor nenyl adanantyl benzyl, p-

TEEBEREHPISERVAL Lolbie SRPS L LiBERSxyt ApIt, necessarily
ﬁ%?ﬂ xyehhyb, tﬁgsgeﬁqg%gﬁpggﬁbe et@?éy%%5%¥honal group may be

oxyet hoxymnet h benzoxynmet h
ephnkyhé&yahmdroﬂmcadytp behmabydmhbuaampui solubility.

yls | et hoxynethyl , trinmethylsilyl, t-
oULGRAFRE: ROIEPHI 18! GRosyeHofRrional gFoup at its end,
9tﬁéueﬁﬁexhaﬁamyl§roaﬁdcéﬁ beet hyh-bhveeet hyl . The
substituent is not necessarily |imted to those

| i st edExbopéesThé fligerbonalligr egpdsajrale ingdudealSy
' h Ikal I . t
SRR enasaty gk abite 2t fobotaEHl e 30, (0

t Beubyophthaalicgaetig, carfhaoirophetuced. abianpkes, @fa—
di car boxylic ,acids may include_3- fluoroisophthali

AEP X 5L PPEGL SPRBBRRAARI BCAR a3 4. 5r PuSFERERMOTEPRt L C

agldq 24fhUQHQRQEEQBES1§8b90p§14dén@dlphenyl 1,1'-
tetrafl uoroi sophthalic acrd

SdACSrBOKeﬁnafag@doppehéﬂuermeuaerdc a01d 2,27-

xaf | uor oi p enedi
el bEAet i RRRRRRPLERY s OrBERhERE T haEasbomy Lic acia,
btsféphtha@nanabmal)1éoﬂhtbammenybeaedaﬁarhonyLb&ydlphenyl—
aci d, tereghthallc acid, isophthalic acid, and
41 41 5898 p @ﬁyﬂlclaﬁlddléﬁﬁb&????cmé¥|86 358 peddvidually

mBy be Usedihdiyhduakhy &§cQEbb§¥§?€bFB§B'QE nblte

di carboxylic acid is not necessa Imted to those

| ngtedsabole. liEkhapl s bhobesémsneghehoVs may i ncl ude

@ hydr BRPTRLE°. OF o) RBBLBRERSTOLS, BoY i AGAPERy 2424
ddﬂﬂyﬂﬁbkghﬁnyprdﬂaﬂlndb@ﬁhéﬁy3»33 . dir b RoWybikphenyl: -

S Bembngbaatm, 41 4 - Olamene LS e 3Y LABh RS bipheny1, 2,27~
bis (3—amino-4-hydroxyphenyl)propane, 2,2‘-bis(3-amino-4-
hydroxyphenyl) hexafluoropropane, oxybis(3—amino—44
hydroxyphenyl), bis(3-amino-4-hydroxyphenyl) sulfone, 2,4-
diaminophencl, 1,4-diamino-2,5-dihydroxybenzene, N,N’/—-(4-
aminophenylcarbonyl)-3,3’-dihydroxybiphenyl, N,N’'-(3-
aminophenylcarbonyl}-3,3’~dihydroxybiphenyl, N,N’'-(4-
aminophenylcarbonyl)2,2’-bis{3-amino-4-

hydroxyphenyl) hexafluoropropane, N,N’'-(3-
aminophenylcarbonyl)2,2’-bis(3—-amino—-4-

hydroxyphenyl) hexafluoropropane, N,N’-(4-
aminophenylcarbonyl)2,2’-bis(3-amino-4-
hydroxyphenyl)propane, N,N’-(3-aminophenylcarbonyl)2,2’-
bis (3-amino-4-hydroxyphenyl)propane, N,N’-(4-
aminophenylcarbonyl) —-oxybis (3—amino-4-hydroxyphenyl), N,N’'-
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hydr oxyphenyl ) hexaf| uor opr opane, oxybi s(3-am no- 4-

hydr oxyphenyl ), bi s(3-am no-4-hydroxyphenyl) sulfone,

2, 4- di am nophenol, 1, 4-di am no-2, 5-di hydroxybenzene,

N, N - (4- anlnophenylcarbonyl) B4 3' - di hydroxybi phenyl,
N,N-(3 25

am nophenyl car bonyl ) - 3, 3'-d|hydroxyb|phenyl, N, N - (4-
am_nophenyl car bonyl ) 2, 2 bls;ﬁéanlno 4-

hyar 8%y pPRERSRYAERZPPOVILO pPEY (3NaRinEzA-hydroxyphenyl) ,
a ephen 3 o-4- .,

e oy e P Rk} e feRy ) T (ARatipoz g -nydroxyphenyl)
anumﬁphenchﬁrboBybmznaphbnsa&aambngﬂ4;bis(3—amino—4—

R%drgééghenﬁgé ﬁ§ﬁ%§bﬁon§l?ﬁ‘é4 —aminophenylcarbonyl) -2, 4-

bhsbR1iaBbRenA1NY {r AxyRRenwl hBEARAYE caMWny(4=~2 , 4-
an1nophenylcarbonyl)-oxybls(s am no- 4- hydroxyphenyl)
Ndijeminophenol, N,Nf-(4- amlnophenylcarbonyl)— , 4 diamino-

(§ am,opphenyl garneny! ) L eyl §63-3mned g ’&%p%e%l)-l,4_
hﬁm&miﬂoan1Beahﬁgukaaybenybheblaha afiieBe- falyy tieo Xiselden

&ﬂ sul f one,
hF lYédHﬁﬂﬁBpﬁén&PcSPB@ﬁ?P?lﬁps(STQEIHéséml“OPhEHOl is not

hMgEQ§¥QP§ﬂ¥|i aYLEQNe those llsted above. The
N - (4-amno ﬁenylcarbonyl) 2,475 di am nophenol,
hbmbam3nanhﬁopheaydcahboapbyezddamdnawmayphenubed in
m_nophenyl car bonyl ) -1, 4-di am no- 2,

hE%%%éﬁ?%i?Benzene and

N, N - (31E€1mﬁpBBQYbﬁﬂgBﬂﬂMb)a&ié'as the polyimide precursor,
di am no- 2 di hydr oxybenzene, and these may be used
.hﬂ.@hauaplyb@PZPﬁaé@hﬁuﬁaﬁpéﬁsoxhetbﬁsaﬁﬁﬁeéﬁéﬁépnu@f a

fﬁn&918§ﬁ ?6h%ysk Hh& defo thﬂ§etﬂés §€e9§PV§orJDfa (1)

bi sam nophe ove |an1ne may be used
conbo nBg iiom. th@ I@anerahefcpmmybem t2) aenabhssthentrol of the

| ' th
e aPLEr P! RS b Rrkh TaPRgt REdRTY B bR resning using a
Eﬂbtéfeé@tfﬂnln the genetabnhor fubap(hhy bBt paRZiblly
e general formula (2) enables control of the

sbﬁﬁb@@ﬂ@@ddueuﬁ@ntﬁ@ldébélébhﬁh@ EAYPBLLpaYt er HRRY the
”%#??m?T RROt 91,861 §0BundPeLHTCLEB0B! 28r Q¥R BBY,PEhe
parttally

functional group can be introduced.
More generally, the tetracarboxylic dianhydride is

represented by the following general formula (3).

o _ -
R R __R
o e Z ﬁ\ /% Z (3)
s\ ks \J
72N /AN
R R R R
0 i In

More generally, the diamine is represented by the

following general formula (4).



introduced to control the alkali solubility. Wen the
20 polynmer has an acid functional group at its end,
the functional group can be introduced. More

general ly, the tetracarboxylic,glianhydride is
represented by the follow ng general formula (3). OO0
RRRROZ.\ /~Z~/1 O(3) R-\RRWVWRR~\R25n
Mor e generally, the diamne is represent ed by the

foIIovving gﬂ(;:'nerai;fornula(4)%> RRRR R~"/R Z 1 NH2
ﬁ%\z eﬂer'ﬁl ly, the
dgﬁar b6 yI/]c ac) ep?i es the 1 ow pg . 4)
dlmul &= (5) .l Z 1 (5) é
-40~4&%fv R4/~'NM /ﬁ’b’r\ﬁgenerally, t he
bi sam Iﬂoph I'$ represent ed hy Rihe™f ol I owi ng
general for rrul a ). 10

More generally, the dicarboxylic acid is represented

by the following general formula (5).

5
R R R R R R
OH 2N 2~ ™
als ala! AL
Y - oy
© R R 7R ) R R M
More generally, the bisaminophenol is represented by
the following general formula (6).
10
R R R R R R _OH
o A Q%
g2 L/\HZ |\\\| s e (6)
NH» R/%/\R R%/R R/*‘x‘/R NH,
N 1n

In the general formulae (3) to (6), n is 0 or a
natural number, and characters R and Z are a monovalent
15 organic group and a divalent organic group, respectively,

and represented by the following formulae.



HRX/RRRRROH Z 4f-. . . (6) NHNR RRRRRR
2 n In the general fornmulae (3) to (6), nis 0 or a
natural nunber, and characters R and Z are a

nonoval ent 15 organic group angl a dival ent organic
group, respectively, and represented by the follow ng
fornmulae. 16 -R = -H-(CH2 n-CH3 n=0- 20 -CF3

(C%%) “om -CH-E]F(()CHg;)n -CHS nﬁlé%)nc%s(w)n Crn=0- 20

(CH2) n- CI=I3-@10=_38 20 0 40-(CH2)n- CH3c;|-|2,)n

-(CH2) n- O ( )n-CH3 n=0- 20 —AEN OO(CHZ)nCHB - Bk0- 20
n=0- 20 B-0KCH2)n-CH3 --,\(CH2) n-\@EBZ)-nSkeﬂg:l—B)S n=0-

20 --o 0 :O -(CH2)n--O-()—I()—In=O- 20 17 -zZ- _
-(CH2) n- n=p- 20

(CH2)h—CH3—CH3;

OH .
{CH2)h—CHa n=0- 20
—O—(CHy),—CHjs (CH2)h—CHg
n=0- 20
0]
\ ""—"(CHz)n""'o '—'(CHg)n—CHa n=0' 20
O—(CH3),—CHgj
n=0-20 O —(CHz)n—CHs
—CH\ n=0- 20
0 (CH3)n—CHa

CH2)h—CHj —8i—(CH3)3

n=0- 20
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-S02 0 (OCH2)n-0- n=0- 20 -0-(CH2)n-0- n=1-20 OO
10-(CH2)n- O ~- n=1- 20 (CH2) n=0- 20 (CH2)n-CH3
(CF2)n-CF3 n=0- 20 (L;12)n-CF3 0 11 NC HO 11
-CNH5 It is preferred that ppjyner (A has at its
end at |east one substituent derived froman am ne
functional group and/or at |east one acid functiona
gro and/ or substjtuent derived therefromfromthe
vFE%%BTnt of form Tured resin havingngbféﬁer nor e
excel | ent prope[1l§5. 10 When the am ne functiona
group is a primary afine, the stability of the

phot osensitive regln conposition is |owered due to a
side reaction, erefore it is 18 preferred that
at | east one of the two hydrogen atons on the am ne
functional group—+s—+@BHged-dy—anot her ahefr 20

anot her functional group fromthe viewpoint of

obtai ning the pheDes@@is)i+v@—esin compobriid@ having
sati sfactory

0 0
6 eHp—o—-l— n=1- 20

(CH2)h—CHj
I n=0- 20
(CH2)h—CH3
(CF2)y—CF3
| n=0- 20
(CFZ)n—CF3
O
N—C
H
0
C NH

It is preferred that polymer (A) has at its end at
least one substituent derived from an amine functional
group and/or at least cne acid functional group and/or
substituent derived therefrom from the viewpoint of forming
a cured resin having further more excellent properties.
When the amine functional group is a primary amine, the
stability of the photosensitive resin composition is

lowered due to a side reaction, and therefore it is
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5 stability. Exanples of the substituents on nitrogen
derived from an am ne functional group may include
carbonyl, carbamate, am de, sulfonyl, sulfenyl,
phosphinyl, and alkylsilyl. C;gthese, preferred are
car bonyl, carbamate, and sul fonyl from 10 the

vi ewpoi nt of obtaining a cured resin having nor e
excel | ent properties. The substituent |sﬁ@y ro en or

aﬁ§95ﬁrfﬁéséhaFeﬁFe§§ﬁ§§dOH? Offe t6 | |atoms on
f@ﬁﬁ“bﬁ@n@7kuh@taghal %r%%pR%s rﬁgldaéh another atom or
15 O'wherein R3

r @ppébem £ uaCﬂmnoaél emou@r gammc tgueourpewpmielfteroa?oloptalnmg

haying, 1,.t9 20.carbon _atons; eRresel nts_an n

SpuPnosbeaRe s guR Resnn aravtoidnrEednary el dbeory

XBthslamtgxygen atomor a sulfur atom or n represents

2 when X3 is a nitrogen atom Exanples of R3's may

i ncl udBXABPASE, o&t ke, sybé§9¢uen¢§oﬁpo§y¢r0ﬂ£@u@ﬁrlved from
u p , |0

38} aiine) FRHEYipoRtCLPBLRDRAY, dnclliel oi¥bpy1, carbamate,

cymhdhexenyﬁpngmubeumﬁbnyhorbhoﬁphyhyladamdnaﬁmylsilyl Of

oFe¥5ec RyrBetsldrdbkoranbonyl. SoRbAAsEry RAd SoLEenyL £rom
et RS g y

”Eh@0¥¥8hb@lMﬁEbEybbta@ﬁﬂﬁ@xﬁﬁﬁbﬁbh resin having more
ethoxxéetrahydrop yranyl, tetrahydrofuranyl,

DCKERIEERY| BFPPREEABRY et hyl | trlnethyIS|IyI t-

but yl di-pet yl,
Iuorengﬁﬁegﬁbﬁkkéhﬁgﬁhgét %&EB?%?l % %fo Fboﬁf
xyepkesOntbed by the following general formulae (7) to (9):

——j——R e (D)

_”—Xa(Ra)n = (8

L q S

wherein R; represents a monovalent organic group,
preferably having 1 te 20 carbon atoms; X3 represents an
oxygen, sulfur, or nitrogen atom; and n represents 1 when
X3 is an oxygen atom or a sulfur atom, or n represents 2
when X; is a nitrogen atom.

Examples of R3’'s may include methyl, ethyl, propyl,
isopropyl, n-butyl, s-butyl, t-butyl, cyclopropenyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexylmethyl,
cyclohexenyl, norbornyl, norbornenyl, adamantyl, benzyl, p-

nitrobenzyl, trifluoromethyl, methoxyethyl, ethoxyethyl,
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di hydr oant hranyl , trimethyl phenyl, pentanethyl phenyl,
bi phenyl , terphenyl, quaterphenyl, dinethyl bi phenyl,
napht hal enyl , net hyl napht hal enyl, fl uorenyl,

fl uor ophenyl, fl uorobi phenyl, i%opropylidenebiphenyl,
10 tetrafl uoroi sopropylidenebi phenyl, benzyl phenyl

et her, phenyl ether, phenoxytol uoyl, nethoxybi phenyl,
di met hoxybi phenyl, et hoxynapht hal enyl ,
(PREPRSY PRABN L APSHFRYOERAVAI | FEBRERYE T REVIS thard

nﬁ%ﬁ§§§9h5¥h§hpiE%gokgt%Qgéﬁth%b Tral QQYete%Eaﬁigﬂa%uranyl,

acid functional group”and/or “substituént derive
t Bekefimetthydné lyéptbsenimedhlyy ,RtrameRRyils ifllyd , dgener a

for (1 .be_used. In the present, inventio
pReTEARipokpITE s 9ar e Praaotehie Bouda (Lt Heevmethy 1,
caspayndnhavkrayat, beaast10neo20ysybstiituent deri ved
froman am ne functiona g;oug. Wen the am ne

f dhByflspantyrangli s taipeithadphanvie, Pepdanetiyilphepyds,

t sensi esi L.t hon L

EP e R P bRy 6, BB 15 TR T LR RREG,

t mephydabgenlat agthghntba thaileayy ,afilne rewydt,i dlalor2phenyl,
gggug iﬁ'tﬁ be reglaced bﬁ,anot er . .atom or anot her

f BHEPTBRAPDGP8Ep. LRBPECGERS QPFE}PPﬁEY onpound is
reptesentisdod¥ophs ﬁ@ﬁbﬁ&b&EhQEQQKabeﬁ@&ﬁ“bﬁeﬁ%@)ét%@r,
X4- (NRARS)n . . . ?%O) 20 erein X4 represents an
nPhanght ebhgani phgnodptoduelilof mREFhoxzHBiRBen¥dresent s

ASh GO A RS CeEho S RABLE BB, 707 X sy

I athatdrorl hapathelghglpsanduahtasphbngd .al Ryl icehaot, a
rin cycl ooct yl

cgélggent¥l rin § adc clggexyl , ga a o (
rPRGES3AEL LY bit e FEYr FRgENARE LRESEINEPO¥ENtain " a
heteropat e §HER 28neXYEIBA10Gr8Ubl Hhd/or substituent
derived therefrom, one represented by R; or R; in the
general formula (1) may be used.

In the present invention, basically it is preferred
that compound (B} is a compound having at least one
substituent derived from an amine functional group. When
the amine functional group is a primary amine, the
stability of the photosensitive resin composition may be
lowered due to a side reaction. Therefore at least one of
the two hydrogen atoms on the primary amine functional
group ls to be replaced by ancther atom or another
functional group.

More generally, the compound is represented by the

following general formula (10):

X4—(NR4Rs)n - - - (10)
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Furt her, exanples of X4's may include aromatic groups,
such as a benzene ring and a naphthalene ring. O
these, 10 preferred are aromatic groups fromthe

vi ewpoi nt of achi eving excel | es)y heat resistance.
Exanpl es of aromatic groups may include benzene,

t ol uene, cunene, di phenyl met hane, xyl ene,

9, 10-di hydr oant hracene, nesity] ene,
hEQSﬁ@PHyKbeﬂ%@ﬁ%se%ﬁ%h%%y? V%%?%ﬁeﬂyganlc group, each of Ry

thAhRDYI HeRe 1§y&ﬂ@§§ﬁpgfn¥|m%ﬁ69§18ﬂ£b598§ﬂib group,

azulene napht hal ene net hyl napht hal ene, ant hracene,
fBudreneeptbaenbbeanemetegﬁtuofollpheﬁyl ani sol e,

e BRRRY et by e 151 e PSR IhhYSOBs . such oo

nahh@xxyapahaahena cgbmsbbﬁt ma@mhaalaneycaghexyl ring, a
nitrobenzene, acetophenone enzop enone, benzanilide
pREAYPOSTVL oRéNGt uRRA, aahdCcyRlepRang, ®Bdi $hgge may contain

nECAIPAEL! YcbhiT LEML! 95 DASGEL! Btedyabaue. Each of R4

enef a or mul general'ly hydrogen
or anyanthhoseekampmasnbﬁdxbysth&ygﬁmelmﬁef@romhtiCZSroups,

bel ow. . Ex f R4 d
CGrbongh s bEFBRRa: B G rhe. = SURPBAIR kel FaAGH . OF these,

PPesphLB¥h, a@Bdaﬁbh¥E§b|gk g& tksﬁeth@re&@mbaqn@r@f
car bonyl , carbanate fonyl fromthe vi ewpoi nt

o¢CbbeaLﬂgngxaeémﬁe§ h@étnreﬁaﬁtﬁgcﬁnreEéﬁwﬁﬂﬁénPf aromatic

péggsée 24 bl cﬁhSeSHQﬁE ﬁgeniolﬁgng ﬁggHQOV one

pr e eneral —for (9) may be
udﬁﬁheﬁﬁlméﬁﬁ@hé XAyiHRéR5$n10 dlhyﬁi&hnthEEEﬁhnlmesitylene,
wherein X4 represents anﬁén%n+l -val ent organ

QREEPCEAKKDBECRA, RDURRYLandCRRIFBYTes SRLEIRYHFEEEF NS

gﬁgégggﬁ9¥ﬁb§ntd§m8£ﬁ?£b9pﬂéﬁg@,18zh§@h§§eﬂbﬁh%h59e§e,
presents to 4, wherein each

ohetBy hindpRYhatepne, anthracene, fluorene, fluorobenzene,

fluorobiphenyl, anisole, benzyl phenyl ether, phenyl ether,

phenoxytoluene, tolyl ether, methoxybiphenyl,

dimethoxybiphenyl, methoxynaphthalene, dimethoxynaphthalene,

nitrobenzene, acetophenone, benzophenone, benzanilide,

phenyl sulfone, furan, and thiophene. X; is not

necessarily limited to those listed above.

Each of R, and Rs in general formula (10) is generally
hydrogen or any of those represented by the general formula
(11) below. Examples of Rs’s or Rs’s may include carbonyl,
carbamate, amide, sulfonyl, sulfenyl, phosphinyl, and
alkylsilyl. Of these, preferred are carbonyl, carbamate,
and sulfonyl from the viewpoint of obtaining a cured resin
having more excellent properties. As the substituent,

hydrogen or one represented by the general formulae (7) to

(9) may be used.



nonoval ent organi c group and a functional group
simlar to Rl or R2 above may be introduced.
Structures of nore preferred conpounds of the general
10 formula (10) are shown bel o 22 R NRAR6 R NR R
R NMMRE R RRRR /-\' R R/-\ R R /-\ NR R RAN
\ NRRS NRMM RSR R NRARS R R R R R R R R R
R R RR NMARS R R R R RRN/_\ O/_\ NR4R
RRN)(OBB)b/\RRReN/_\S/_\ NRR R R R R
RR Rx {%{ R R R R. R.Iﬂ?ﬁﬁS R R R R

NRAR, R | NF4 "FRV R RRSN/-\' R RAN NR4R8 R
/\/\QOOR%)mR'R'RR'R'R'R'R'R'R'R'R' R

RR R R R RRRIRRR R, RAN- CHsNR4AR5 R, RSNNH

L-Q 02 NR RS R, RNO NRRSR RR R R R R R R R
RinBreRn xR r&pr&ehts F%m RimFn+R -Ha1EnR BrBaRﬂB5b‘|rbub, each
O/ \ O\ N~ RAN / OO/ \ N\RRSR RR

R Ry, Rs,RRsR aRdRR7 Rrem:eﬁenns wdrpgw ®r R‘mORORalent

5 Ebrg%nEéNﬂygéB§RgRﬁgpggéen%g % to 63 aﬁd gﬁcﬁ o% lRand m

10

represents 1 to 4, wherein each of Rs and R; is a
monovalent organic group and a functional group similar to
R; or R; above may be introduced.

Structures of more preferred compounds of the general

formula (10) are shown below.
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R RR R R RRIRRRRRRRRR [\ O/ \
NR RA RANN /-\ OO /-\ NRR4 RRN/ \ 0/ \RR R R
RR R RRR RRRIRIRRRRIINthe
aforenmentioned fornul ae, R repyesents hydrogen or a
nonoval ent organi c group, and exanples of Rs may 5
include R3 in the general fornmulae (7) to (9) , an
ether group, an ester group, and a hal ogen, such as .
fluoring. n~dRe conpaun R$£present Rt he gener &

fornuI? w MY be ound hay WAlR, | © BN OH NR,Rs
substi u derlved on1an am ne nct ! onal or QP '
and furtheé®r having & st 10 ofe &cid functional

group and/of, s¥bst|tuent dq{|¥pd thg{gfron1 The gacikd r
functi onal—gr oyp (s more pr rab car box

gr ouB.Raind @ = phetdsi CRAld y‘P ‘%} %‘
Speci ficg §hey conpound nsfwepre@ented by # hee r
fol |l owi ng general formula (11): (OR6)1 X4-(NR4Rs)n

(11) (COOR7)m 5 wherein X4 represents an (n%n+|)
-val ent q{gqplg gnqyp each q{ @4 R0, R6, ang
ols rm 0 ' |

represents a organi c grg
repr eforan Rand &8 NRIR; I epr eR €
to 4, whegel of R6 ang 10 nonovaken

organi c group and.a functlonaligfouh simlar to R1 or
R2 above may be introduced. Exanples of X4's may
incIudeRaIkph@tu@ groups,qu@h as @n aIkyI chagnrar r

cyclop rl-o cIo yl ori cyclooc Q
NR,R
ri ngsha c'l'RoRs ”'f conf&l'n I s
R R R R R
"
R R R R R R R R
R' R R' R’
RyR,N O—QOQNR‘R,
RRR,N o o} NR,R;
R R R R R R R
R R R R

In the aforementioned formulae, R’ represents hydrogen
or a monovalent organic group, and examples of R’s may
include R; in the general formulae (7) to (9), an ether
group, an ester group, and a halogen, such as fluorine.

The compound represented by the general formula (10)
may be a compound having at least one substituent derived
from an amine functional group and further having at least
one acid functional group and/or substituent derived
therefrom. The acid functional group is more preferably a

carboxylic acid group and/or a phenclic hydroxyl group.
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15 a hetero atom such as oxygen or sul fur. Further,
exanples of X4's may al so include aromatic groups,
such as a benzene ring and a naphthal ene ring. O
these, preferred are aromatic ggoups fromthe

vi ewpoi nt of achi eving excellent heat resistance. 20
Exanpl es of aronmatic groups may include benzene,

t ol uene, cunene, diphenyl net hane, xyl ene, 9, 10-
dPREARbARRALEcekBE REEPPYNENES KERARSERfIESeRYeide following

bbgggggh foﬁﬁﬁggeqxhg .triphenyl benzene, quaterphenyl,
di met hyl bi phenyl azul ene, napht hal ene,

nmet hyl napht hal ene, ant hracene, 25 fl uorene,
fluoro ﬁéﬁne’ fl uor obi phenyl, anisole, benzyl phenyl
et her, et her, phenoxytol uene, tolyl ether,

nmet hox —ﬂh$qﬁg di met hoxybispheny{11)

nethox&ﬂs& halene di met hoxynapht hal ene,

nitrob nlacetophenone benzophenone, benzanili de,

phenyl sul fone, furan, and 30 thi ophene. X4 is not
necessarily limted to those listed above. 24 Each

ovh&de indXRorepr¢dengenat almfor tealdd) osggeberarbyp; each

h or _any hose represe by the enera

(F R adr Fer watd) R SR BaTbF IREogen rer o ghovalent
l@ﬁc?élﬂﬁccéfbﬁﬁw n ¢apbasBhes amcdes; Sﬁhﬁoﬁ)ﬂ:h of 1 and m
sul f enyl osphi nyl, and al§é|8|l . O these,

p?%Pé??@@tﬁré t@aﬂboﬁ?ﬁreéarﬁa tef Bnda%®IRDnv1é¥ron1

t b h

gy ELRRL o1 8 L0L R SEBACEEBL"AELNR S ar o
ORe dreRzeabotvedmay bhe ingamehaled.ormul ae (7) to (9)

may be_used, 10 Structures of nore preferred conpounds
of t heP¥RMeraf Of ofnt a‘“e(iiﬁ“%lr‘éd%rrg]v\?r%%ﬁ‘—bﬁv IBGURP O UCh as

NB4R§1Q§@F§h£5ﬁBSa cyclopentyl ring, a cyclohexyl ring, a

cyclooctyl ring, and a bicyclo ring, and these may contain
a hetero atom, such as oxygen or sulfur.

Further, examples of X4's may alsc include aromatic
groups, such as a benzene ring and a naphthalene ring. Of
these, preferred are aromatic groups from the viewpoint of
achieving excellent heat resistance.

Exarmples of aromatic groups may include benzene,
toluene, cumene, diphenylmethane, xylene, 9,10-
dihydrecanthracene, mesitylene, hexamethylbenzene, biphenyl,
terphenyl, triphenylbenzene, quaterphenyl, dimethylbiphenyl,
azulene, naphthalene, methylnaphthalene, anthracene,
fluorene, flucrobenzene, fluorobiphenyl, anisole, benzyl
phenyl ether, phenyl ether, phenoxytoluene, tolyl ether,
methoxybiphenyl, dimethoxybiphenyl, methoxynaphthalene,
dimethoxynaphthalene, nitrobenzene, acetophencne,
benzophenone, benzanilide, phenyl sulfone, furan, and
thiophene. X3 is not necessarily limited to those listed

above.
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HOOC \ COON COOH HOOC 9 NRARS R R N NR R R5R,, N NR, RS
aCOOH COOH COON Me Me CF CF3 N NRARS RSR4AN 30«
NRoORe R6 e , <Rs OH OH CH

RA
. OH OH 1 OH RSRAN NR RS
24

RxRFJ S NH NH i | NH SOx NH | NR4RS 0 OH 0 0 OH
OHR RANP NRRS RSRNi | Me Mer, N R4R5 NH NH NH NH
I O CH O O OH OH RSR4N - ~NRR ' Ol NH CF3

CF NHI NRSRS

I/ \ Faalldjé &-I'Eu‘i1 &+ 31 %@WWE\P}‘?“@)&%)RSW

g%gﬁékékh§ f HrNﬁeNRoB anzcﬁf VholMe HepPaQedit@d by ‘the
SRAN \ NH NH NRAR5 RSReN ﬁH V NH NR~¥ ~

| geEreoaH fRemdiae (7NHED 1(9) .\ RMamplemReE Ri's or Rs's may
include carbonyl, carbamate, amide, sulfonyl, sulfenyl,
phosphinyl, and alkylsilyl. Of these, preferred are
carbonyl, carbamate, and sulfonyl from the viewpoint of
obtaining a cured resin having more excellent properties.
As the substituent, hydrogen or one represented by the
general formulae (7) to (9) may be used.

Structures of more preferred compounds of the general

formula (11} are shown below.



0 Hydrogen on the aromatic ring may be replaced by a
nmonoval ent organic group, such as R3 in the general 5
formulae (7) to (9), or a halogen, such as fluorine.

It is considered that conpound,£B) serves as a chain
ext ender capabl e of increasing the nol ecul ar wei ght of
26 polymer (A) during the heat curing. Therefore, the
compound is preferably incorporated in an ampunt in
the range of ngROM 0. 05 to 50 ,parts by \/\Elgoc,NRgDre

pr ef er abl 2 to 20 part@ By wei ght, rel ve'to 100
parts by we ght 5 of podgyier conponent (A

Phot or eact i%€&H conpound (C) used in the pres&®
invention is a sensitizer, and, when the conpound is a
negati veo twrzer, i ;! pn,pgopol YIEIR| RLUNRR, and
reduces t%ﬁi‘;}l ubi lity ‘0 g‘e posed porti 10
Exanpl es of Ctog sensitizer pyoHi Nncl ude benz menones
such as benzophenone, Mchler's ketone, 4,4,

bi s(di et fjyl am no) benzophenone, and 3, 3, 4, 4 tetra(t-

but%m-nyl ) bﬁlﬂﬁr&e@iﬂ Foenzyld ﬂeha.m
3, 5- Bits(di et hy P4mi nobeMzyl i dene)o-“l\l- net hyl °4-pi pert dhe

and 1 NR,R,
3, 5- b?‘éR(N | ami W’fzyl i dene) N- Yl 4- pgoperiNgo
counari ns; -di et hyl ami no- 3- hnq@éo\@rl ,

4, 6- di net hy? o3%€t Hyl ani nocourmarin,  °ow o

3, 3, car bonyl bi s(7- di eJRQyI am nogoumarin),

NR,R,
7-di effr no- 3- (14 (@
met hyl rre ﬁ@;ﬂ yl ) counari n, cr @m e

benzot hi azolo)c,lr| - 8i et hyl ami nocounar i n OH
ant hraqui nones, such as 2-t-by Ianthraqw none,
2- et hyl ant

et her, and et her; Otdni
such as 2, 4-di net hyl t hi oxant hone, 2 4 25
di et hyl t hi oxant hone, 2,4-diisopropylthioxanthone, and

2-
OH OH
RsRAN@NHNHQNR4R5 R5R‘N’©:N u\@\ dNHQNR4R,

Me Me

AL aQ one, and 1, 2 nthraq none{@
benzoi ns RCh @ 7ol n net hyI @5{:@ yl
’benzcsabm |sop?opyl

0 OH
o SISO
0
@[ ©\ ReRN NH NH NR,Rg
RsRN NH NR,Rs

NH

OH
R R..N@NHL@ @im@ NR,R,

Hydrogen on the aromatic ring may be replaced by a
monovalent organic group, such as Rz in the general
formulae (7) to (9), or a halogen, such as fluorine.

It is considered that compound (B) serves as a chain

extender capable of increasing the molecular weight of
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I sopropyl t hi oxant hone; nercapto conpounds, such as
et hyl ene gl ycol di (3-nercaptopropionate),

2- mer capt obenzot hi azol e, 2-mercapt obenzoxazol e, and
2- mer capt obenzi m dazol e; gl ycgges, such as

N- phenyl gl yci ne, N-nethyl - N-phenyl gl yci ne, 30

N-et hyl - N- (p- chlorophenyl)glycine and N-(4-

HeLRBAFoke) SOFELRG: hBR, BaRboRYF )08 o TNEERRERT) ENS.

PEeRBhaALONE- gréﬁeﬁEBEQXXﬁéngﬁkbk@&IEﬂ,ak Bt 1n2 the
27 propanedi one- 2-( 0- et hoxycar bonyl ) oxi ne, and

1rpheayPf| fzompPepanédi bAepaLES- b&nﬂ@ygﬁ§X|W@rea@@eferably

2 LS ,
cHrorgBhégyP?rES by5w§lgpgfr %e%ﬁyﬁlFﬁl azo &, t?hbg weight
nmay pbeymeedcbmgbukdual(hy .or in combination. The
sensitizer is 5 not necessarily limted to those
| i st edPBBEVESATRAYE §@W§PPP?eHé’nﬁ§eﬁelﬁs@Be present

'ﬂgb¥th§h|¥soé anSEQEQEQathB wﬂgnaﬁﬁénbo%ﬁohﬂﬁ is a

sensitizer used IS genera |nt e range of from
oneqat@ve5@@by1m@zght 10rhashphpapablamsmmzabﬁlnhw el

' d 0 h
oF RPGHP0C Tt BOA0BEBY KePEHE nBFEo BRoPEFEREY 1 1 o 90

parts Exampngbtofrehatbéﬁsheliaespaayslnayuwelgbhz@bhenones,
pol yner conponent (A). A positive sensitizer generates
aghahapd PABFeRBesonRe M&BhLBEI Bt febrrehetefposed

g?iék&ﬂetﬂ Qmﬁhé?héﬂﬁoBHHQBHé 1égaOBUB'@n Exampkq Q% -

osi t v sensitizers na nél ude o- qU|noned|am
cbuppbpdSQxackaDagbhbanzephbspned|heyhy@ddanaansahpg as
a d triar nlun1 alts s t| sensi,ti zer
LBl BEhY D TeBah kS i aGe) P hg tig T aR  beE Shgpe and
C@”BOHBg(&héﬁhﬁ@ﬁﬁiﬂbﬁénﬂ?&ﬂdéﬁeﬁ Negpagses2@iperhitghk ;
exposure may be used. The o-qui nonedi azi de conpound

nayuBer &hs ai feahbgs duBjiechyhgniner3skhappglcoumarin, 4,6-
OaEMéERgfdgﬁétagi&%iﬁBXBuﬁQkQL'd§ 3 acQ¥BE8§Xbls(7-

conpound, am no conmpound of "th
diethylaminocoumarin), 7-diethylamino-3-(1-

methylmethylbenzimidazolyl)coumarin, and 3-(2-
benzothiazolyl)-7-diethylaminccoumarin; anthraquinones,
such as 2-t-butylanthraquinone, 2-ethylanthraquinone, and
1,2-benzanthraquinone; benzoins, such as benzoin methyl
ether, benzoin ethyl ether, and benzecin isopropyl ether;
thioxanthones, such as 2,4-dimethylthioxanthone, 2,4-
diethylthioxanthone, 2,4-diisopropylthioxanthone, and 2-
‘isopropylthioxanthone; mercapto compounds, such as ethylene
glycol di(3-mercaptopropionate), 2-mercaptobenzothiazole,
2-mercaptobenzoxazole, and 2-mercaptobenzimidazole;
glycines, such as N-phenylglycine, N-methyl-N-phenylglycine,
N-ethyl-N- (p-chlorophenyl)glycine, and N-(4-
cyanophenyl)glycine; cximes, such as l-phenyl-1,2-
butanedione-2- (o-methoxycarbonyl)oxime, l-phenyl-1,2-

propanedione-2- (o-methoxycarbonyl)oxime, 1l-phenyl-1,2-
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condensation reaction in the presence of a 25
dehydrochl ori nati on agent. Exanples of the o-

qui nonedi azi dosul fonyl chlorides may incl ude

benzoqui none- 1, 2-di azi do-4-supfonyl chloride,

napht hoqui none-1, 2- di azi do-5-sul fonyl chloride, and

napht hoqui none- 1, 2- di azi do-4-sul fonyl chloride. The

0- qui nonedi azi dosul f ony hl or.i de ,i s not

B BbERR AP B L OrH o8 DI P o Andad -BgnY1-1, 2-
hﬁQbBéﬁe@QGﬁ@qu(otﬁén%égﬁpbﬁamﬁyd%ﬂﬂuQnQnebls(

resorcinol, pyrogall ol i sphenol A, bis(4-
hyaﬂgxyph@nyﬂ)nébﬁéné 52 gei§p§@¢nggbllmldazole These may

h%QrBX%BhE &'Lhﬁxgﬁ'ﬁor%pr%p%%%bl%s%i%n The sensitizer is

roxy enzop eno
2n8t4nécebehtamyd&QmﬁheﬂzQbh&h@@e llsted above
2,2',4, 4" -tetrahydroxybenzophenone,_ 2,

3
pent ahJBRERy BERFSHFRERERETAY, §e4u§ed4ln§lvedually or in

h@éﬁBXQEQKBHenZQﬁgeﬁﬁﬁﬁnt of the sensitizer used is
bi s(2, 3, 4-tri hydroxyphenyl ) net hane,

bgsneral&ytnnhydeoxypbenyﬁ)ﬁm@maﬁeOI to 15% by weight, or

tetra
1 Pa2 TR PRRURY R B R0 e PPFRISRBES g dsRg 1o
tbtéférﬁhdyolﬁphﬁéyEhﬁgbhaﬁefr@m Orilst4 40% by weight, more
hydr oxyphenyl ) et hane may be used. The h{droxy compaund
|§r§§eﬁéblﬁeée§§a?plFaF¢ﬁ1P§dW?égpﬁosée p&iag &Sodd0 parts

Sa??g%gghefokh ? gggﬁF Qauh§ di aryl i odoni um

rtria y oni u ts may include
benzenﬁdpasmnﬁua1peheh&&nesubbuﬂaaaesdaphdnpmﬂodmmnﬁmses the
t hoxyant hr acene-2-sul f,onat,e, tri
DY RBRAAEY) O EORI GAPORRT BOrGHEbndRegl AONATdnENadueous
néﬁmhﬁﬂbh”1dExbhbﬁbB°bQ”§bB&ﬁQ&@|E@ﬂ%b&az@r@lhh@bﬁﬂﬁwude o-
9, 10-di net hoxyant hr acene- 2- sul f onat e,
4qﬁépﬁggglazegp(qompounds, aryldiazonium salts,

nBL by RYgALhAH! LT oxnhl ¥-2ak0e8peRRATSKOREN S O The

(Bosituiybetbeayk)z4ar6ibi aptr ildhlicedmebhyhy- bo&p@umﬂﬁaiisted

20 Th | t t ly | ted to th
| PEPE aBBies Y TrETROCEHs FiPSerEnRay B8 gcad 2 & Tesponse

i pdi YigHRl b¥p8EulkB may be used.

The o-quinonediazide compound may be obtained by
subjecting, for example, o—quinonediazidosulfonyl chloride,
a hydroxy compound, and an amino compound or the like to
condensation reaction in the presence of a
dehydrochlorination agent. Examples of the o-
quinonediazidosulfonyl chlorides may include benzoquinone-
1,2-diazido-4-sulfonyl chloride, naphthoquinone-1,2-
diazido-5-sulfonyl chloride, and naphthoquinone-1,2-
diazido~4-sulfonyl chloride. The o-guinonediazidosulfonyl
chloride is not necessarily limited to those listed above.

As the hydroxy compound, for example, hydroquinone,
resorcinol, pyrogallol, bisphenol A, bis(4-

hydroxyphenyl)methane, 2,2'-bis(4-
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conmbi nati on. The ampunt of the sensitizer used is
generally in the range of fromO0.1 to 40% by wei ght,
or the total amount of the two or nore sensitizers
used is 25 preferably in the rgnge of from0.1 to 40%
by weight, nore preferably 1 to 20 parts by wei ght,
relative to 100 parts by wei ght of pol ynmer conponent
(A).. As solvent (D) .in the present |nvent|on
pPEﬂéPFﬁEhP§Y1éhﬁéﬁgiugéPPéﬁPan§ucﬁvés

ytéyhyagbé B@HQOPH%HBBEY'2233Q ayLeekkgﬁgarogybenzoPhenone

N-ace pyrro one, N, N di fret hyl'acet am d
hBhEdLﬂeﬂhytesuhhydrdeybhezaphehyhphogpﬁoﬂh@ tBi"am de,

|i.m dazol i di | act
CRRRF TP REACEREPRBRPocoPuan: Thefond. Cestor,

|ﬁék@ﬂ?dr@k?génzoﬁﬁéﬁ@ﬁ@atEQSWYdBOQaEQQHKdexyphenyl)methane,
n% rocar bon, for exarrpl e, acet one, diet ket one
i

aye, étﬁytrkbv@n@xynhenyﬂ)prggbaﬁyl4heﬁ@ﬁ@ 10-tetrahydro-
cyc exa cera ate
aLe ar el “REFRpPRE Ky S T S Eme SV T p L e,
ethfsx4ehﬁ§ken§pgéy9mbmdthahbyloethe&s(dkethylene
gl ycol dinpethyl ether, tetrah fura .
d?%ﬂFBF%HE?H&%éethin? B?Eh#%réé? aneTple hydroxy compound 1s
1métdh88é9§9991§n§1m§£é8h£8rQﬁbgén§1stéh|Qb@b@nzene
o- di chl orobenzene, hexane, heptane, octane, 10

benzenExampleenef thexgkphdinagnalsoshétasediaTyddedonium

CERB et Pont ELorrRekaERatBRl s The DILE BE1BRE' Soi vent

tbhenheehsdbazopanmi putalukhastidfonates Hmpgeayltbdonlum 9,10-
sol vent dissolves the_ photosensitive resin
coHpBEhPrBANBRreRENBT ds8RL EPRGER i GRISI8-FR addition

tRuthepRSREN] %éhfSQﬂHﬁn€9§§luBE@meﬁﬂ@h@§ﬁ@§bhb¥% resin
conpositi oh of the present invention may also contain

ansphahelcmupelhglﬁgeﬂromsthﬂnagethhete,|ppn@ﬁrﬁ@enﬁyl

adhesion to a silicon substrate. R2 in the fornu
() 18rdimethasrapbhyacenaag- Bl ABBAEPed ‘WERROBY o2 ({1 (a-

dhéﬁﬁgfﬁhéﬁ%fpgulfén?f?b&??mm?ﬂo?gghEbﬁ@a@@k%ﬁ@%k%@@Leand 2-
(2’—furylethenyl)-4,6-bis(trichloromethyl)-1,3,5~triazine.
The salt is not necessarily limited to those listed above.

These sensitizers may be used individually or in
combination. The amount of the sensitizer used is
generally in the range of from 0.1 to 40% by weight, or the
total amount of the two or more sensitizers used is
preferably in the range of from 0.1 to 40% by weight, more
preferably 1 to 20 parts by weight, relative to 100 parts

by weight of polymer component (A).

As solvent (D) in the present invention, preferred is

a polar solvent, such as y-butyrolactone, N-methyl-2-
pyrrolidone, N-acetyl-2-pyrrolidone, N,N-dimethylacetamide,
N,N-dimethyl sulfoxide, hexamethylphosphoric triamide,

dimethylimidazolidinone, or N-acetyl-g-caprolactam. Other
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conmpound, a dissolution inhibitor, a dissolution
pronoter, and a stabilizer may be incorporated. A
negati ve addition-pol yneri zabl e conpound contains a
reactive unsaturated functionalggroup. Exanples of the
25 functional groups may include functional groups
havi ng an unsaturated doubl e bond, such as a vinyl
group, an allyl group, an acryloyl group, and a
nﬁhﬁactyﬁopplgroaelvaﬁe kekehPonget§roupd chabeng eaher.
t syuch Yyl gr
RRELHERLER Y, biHkBedeBEn  HE nyASgRaRBREQY £l SHanst,
caopUgaEeddlyphylshehoae ameithyll gtbyp, kemonacr yedhlyl
and. a et hacr roup, fro [

O OaBhr el kocaRee: retit ShesdnobRy , met L B sk tah elhy !

fHBéEh@Ba|bQEQMDaeétQEBUD§16QH§§'B%le%epr@E%Eﬁ?&ym$lonate,
30 4 fromthe viewpoint of obtaining excellent

s@abthYlyethﬁd. ehbyianetgémablgd@mg§hwénﬁéhﬁéd edgthy lene
iheéltg%msggel Bdlff 5%8?8&3@ p&l%ﬁgoromethane,
a%d}"t: Fe CO OUI’]HS I NCl ude

ion- po g5
dleEhaLCHEogbéﬁandlamryLaﬁehlebﬁhhﬁhenetghwh&broethane
di acryl ate, tetraethylene glycol diacrylate

dFBipTPRARZEREy cBradFREPRAPEDPFEPE, hEFEPRYI BRETGRFcoPCtanE,
dbéﬁ&@ﬁ&rykaisenetegkagymgh@nﬁaglxggb Qb”ﬁ%ﬁapfyhﬁb%e

trimethyl ol propané diacrylate, “trinmethyl ol propane .
t@rg@nytaselve@tSrmﬂgthylobpdopadeVddneﬂhacpylanecomblnatlon-

tri pet hyl ol propan trinmethacryl ate ren
R Lo reRsPEnBS ths. tyPR, AFokishERAVERS . there is no
lp3rditsopropenythensgangs 3onfehbykabyseleent dissolves the

4-met hyl styrene, 2-vinyl napht hal ene, butyl acryl ate,
bRRGTORBRAHELYE A BSINSBOUPYP1APPI Qfe thReRFESEZE invention.

acryl atg, ?a§QQE%M't§C£M€a&§sehE999rE$E pBRENLS! Cthe

cycl ohexy acryl ate, 1,3-butanedi 6l diacrylate, _
lpBebosaneit ove deaenhaompbate;oneoﬁemhylpgbyeom invention

JECRIE NI CH (I TS WA A A

improving the adhesion to a silicon substrate. Rz in the
formula (1) of the base polymer may be modified with
diaminosiloxane. If desired, an addition-polymerizable
compound, a dissolution inhibitor, a disseolution promoter,
and a stabilizer may be incorporated.

A negative addition-polymerizable compound contains a
reactive unsaturated functional group. Examples of the
functional groups may include functional groups having an
unsaturated double bond, such as a vinyl group, an allyl
group, an acryloyl group, and a methacryloyl group, and
functional groups having an unsaturated triple bond, such
as propargyl group. Of these, preferred are functional
groups of a conjugated type, such as a vinyl group, an
acryloyl group, and a methacryloyl group, from the
viewpoint of achieving excellent reactivity. The number of

the functional group or groups contained is preferably 1 to



di acryl ate, 1, 6-hexanedi ol nethacryl ate,

1, 9-nonanedi ol 20 di net hacryl ate, 1, 10-decanedi ol

di met hacryl ate, dinmethyloltricycl odecane diacryl ate,
pentaerythritol triacrylate, pgentaerythritol
tetraacrylate, pentaerythritol trinethacrylate,
pentaerythritol tetranethacrylate, 2- hydroxyethyl

acryl ate, 2-hydroxyethyl nethacryl ate,

a&rfrav|t§9 21ﬁyapéﬁypPépaﬁéalmlggnéﬁﬁééﬁﬁpﬁyF&ﬁ?léltyr and
h 0 e I d )

GraLruipeenspsy, IRLMLSERatEe pRiee Miller tne, sane ox
mdyfherensed |nd|vidually or in conbination. The

amount _of the ad lLymeri zabl e co nd used 30

o CBarEBl Ssa0t, Lha0sRs CaBN RO Vs E SRR S, ROTRErgRE MaY
5 OincQﬁﬂﬁoaﬁethﬁééneaaﬂyb§1”§&ﬁcEEQEQEabE&1@th?lé@%)@ﬂycol

wei ght fromthe vi ewpoi nt of i eving excel [ ent

c@h@ﬁFYbﬁF?tytetVﬁ@ﬁhVﬁ@nanﬁéﬁFOéfdﬂﬁérylater diethylene

a n C d 1S4

SO EBRPHRELGIOLE CETPAUATIURE. afbool® difietnaliTiace,

duetﬂgethgldﬂuebmpnemtd&mdthher&ﬂhﬂetemdSmemhbeolpropane
vel o nent When_t he anount is

ﬁ@shed ﬁ after tag dﬁ

+RCCY hahe 1065 B TRELGHPT OPREST | FEAPEERNYE %o be washed

10 aﬂ@Ym@%E?lo§p58§aﬁgvﬁhﬂgﬁﬁﬁhry§8@eth%r&h@%h?@bﬂ@ropane
formed may be suffer whitening. For inproving the

stﬁthEhstﬁpnhtéy sayradécab-mpahyietiyzanieon 1i,2ki bi t or
or  radi cal g yneri zation retarder ngé be added to
tﬂéhﬁgﬁﬁﬁéP FBﬁleEﬁanﬁPésdéﬁsPﬁéoPﬁﬁV pnggne, >-

PRLYRBILZaLERD, '@hhgth9i§t?keﬁ@d'Qablﬁ9hﬁﬁﬁhkﬁéﬁbﬂﬁ butyl
retarders” may i nclude p-nethoxyphenol phe

benzm@atﬂonbutbénmequancméathydneqbuﬁw&eacgyﬂégalIbﬁxyl
€no azi ne rcing orth

] b
15 CAPRRHAFET obenaBREY bt urnPr, oReRbshyl SREidre, cyclonexyl

ph@ﬂnathyaguenomes phtAnpheny! diaBaphklygl, am,Beputanediol
phenyl - 2- napht hyl am ne, = cupferraon, phenothi azi ne,
ZdSm?BzﬁﬁﬁYﬁ% 8, pgﬁﬁpgtgélalycol dlacrylate, 1,4-butanediol

diacrylate, 1,4-butanediol dimethacrylate, 1,6-hexanediol
diacrylate, 1,6-hexanediol methacrylate, 1,9-nonanediol

20 dimethacrylate, 1,10-decanediol dimethacrylate,
dimethylcocltricyclodecane diacrylate, pentaerythritol
triacrylate, pentaerythritol tetraacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetramethacrylate, 2-
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 1,3-

25 acryloyloxy-2-hydroxypropane, 1l,3-methacryloyloxy-2-
hydroxypropane, methylenebisacrylamide, N,N-
dimethylacrylamide, and N-methylolacrylamide. These may be
used individually or in combination.

The amount of the addition-polymerizable compound used

30 is preferably 5 to 100% by weight, based on the weight of
component (A), and is more preferably 5 to 40% by weight
from the viewpoint of achieving excellent compatibility.

When the amount of the addition-polymerizable compound used
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par abenzyl am nophenol, and nitrosoam ne. These may be
used individually or in conbination. The anount of
the radical polynerization inhibitor or radica

pol ymeri zation retarder 20 useghis generally 0.01 to
30% by wei ght, based on the weight of conponent (A).
The phot osensitive resin conposition of the present

i pventi on lied to a substrate, such as. a
L leRS panY, B8 BRvER Rt . Bpe: RRpescy; pRttdpantends to

S4PSEH 8 €. afl¥iAg2endi BBYBIoBMRAESEndatBR @Y 1RJtends to be
process, a screen printing process, or a spin coating

pW@@bS@,aEﬁE dfred ble éppeéppﬁan@¥y Wé&niﬁgsf@mount 1s more
fERR TRok By Rt Rk o bBe0 b aterye Pl roelnengy atter

athe ndéveddpmbhon shdouph @imAskehav g racd0mdgsbee@duffer
pattern, As the active rays of light or actinic
&t BENSRYf or exposure, a contact/proximty aligner,

M rrorgsprej, EB%QHaaEhQnﬁEOEE'EiQ%aﬁ&@@ﬂ?ﬂ’ao&aaihhﬂe
st epper usin an dOltra hig -8ressure mercury | anp,
ubtlevenizbétioghinhab32orvosi bhdikaghpodgmecézasnon retarder

X-ra or .an_.electron beamr be ed. . Sub nt | .
e ordfia *H e haoGPTaRE TP LPRy | < ERETBIES: B EBepsbpical
gﬁ@ Hé £1Rakeoh PER) i bi €8k BeRt, rhalkbavegollberization

evel opment. \When the photosensitive resin conposition

srekapdgnsi vay hArebtpdehe-BRpbsHyEhepRd  uAERPEREH P~

' be di NG i N
PBEA L S8 IR pEbEIBYindNe! APAEaNInbhel Npfrosatiol
thieepdioh bseiset | vesoesinolcoapbbotiontirsbpogsehieve,

after .t he exposure, the exposed ortion be .
RAEIHP by T OPSRBPIE ngPF EARR A L ARRERGREF /« BRYBBLPAPRUATORS
despr&sy PosLhAMEtRALARERe , AR-bhendevelapphrngnafigani c
solvent or an al kaline aqueous solution may be used.
Exapeesoni phenothbarinesolventoduquiBpee  mhpRAE agad.

FF%%%#%%%%I%%iﬁﬁéﬁgggf; thkﬁgkgggg¥h§ﬁgtanﬁggse may be used
h yI'tor mam de; " di net hy

individually or in combination. The amount of the radical
polymerization inhibitor or radical poljmerization retarder
used is generally 0.01 to 30% by weight, based on the
weight of component (A).

The photosensitive resin composition of the present
invention may be applied to a substrate, such as a silicon
wafer, a metallic substrate, or a ceramic substrate, by a
dipping process, a spraying process, a screen printing
process, or a spin coating process, and dried by
appropriately heating for removing the seolvent, to thereby
form a tack-free film. This film is exposed to active rays
of light or actinic radiation through a mask having a
desired pattern. As the active rays of light or actinic
radiation for exposure, a contact/proximity aligner, mirror
projection aligner, i-line stepper, or g-line stepper using

an ultra high-pressure mercury lamp, ultraviolet light, a
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15 sul foxi de, tetranethylurea, hexanethyl phosphoric
triam de, y-butyrolactone, water, alcohol, ketone,
ester, lactone, ether, hal ogenated hydrocarbon, and
hydr ocar bon. Further exanpl es3pf the organic sol vent
may i nclude nethanol, ethanol, isopropyl alcohol,
acetone, diethyl ketone, nethyl 20 ethyl ketone,

net h i sopbutyl ketone, cycl ohexanone, th

TRLeLbLe DRHbE sSECRe afy R RagsaPs 8h Aigigon beam may be
oxakat e, Sugbéhﬁ¥htﬂ2|Oﬂﬁtﬁecgb§bB¥| ehRehoseiRWhneN&iln is
gl ycol di net hyl t di et hyl ene gl ycol di net hyl

e@h@ﬁeCt@drahyﬂpgtueaposuueCha&eoﬁﬁﬂﬁanéreatment followed
h ane i.ch n
Ycﬁ?gr %gPﬁg}lg cmlor 0 eﬁz hg%gg%é?&% or 0 gﬁlélngompOSltlon

hezaﬂegatheptaBEteectaaeexbeBﬁeae thel uee&poded portion may
C%Iene These may be used i ndivi dual

FbF ARPY B bxsdiﬁéoéVkﬁglﬁé éauéoegvsﬁpa@Foﬁo Phépdn a
naxsbfegssggu v8aPEPHa a0l Uihan eheaﬁhekhgehﬁgtq%%a&e51n

hydr oxi as” 30 caustic potash caustic soda,
quempoaatyoanmsnpqanthyduoafder $heheaposure. the exposed

tetranmet hyl ammoni um hydr etraethyl.amo

o ERphote g BRnEEhBdLRY LS as0a 8 iE0°es i By BBy oper o
agbbPginSHCAe3sretihppel am,aepaptepul.am ne, or 33

et hyl enedi am ne. After the devel opnent, if necessar

r|nS|n@SmFPﬁ qﬁveiogera ABOPTIBRIENFOLYePpér PEr ABdalkgline
%ueéﬁgségg ﬁ ﬂa%eﬁéeﬁéégpleExgﬁbE@gobf %hQaBQbanlc

propyl ne, tol uene, Xyl ene,
ceblmentvéeveloﬁemamay nacmsdd N¥methym3209yamnéddone, N,N-
patter sensi ti,zer

RSt hiv] Bonrahtdet Du et thE s h S coE R pefe; gime nyL

p@uyfakﬂ&epatésfameﬁhg}beahlngekaﬁaehguphaspaorlc triamide,
preferably 150 to 500 nore preferably 200 to 400C.

Wrénittyhe leesttoms), tventper atateohdD, isetomer ¢dber 150@-tone,
nt filmis Ilkel to hav ani ca

th
p?ﬁ%%fffégfaﬂanﬁaﬁﬁ R¥eraget PBpersegygﬁﬁ&ar RRen ?Hgther
heaihpYet efPEEREUSBghRi BT §BEVehBaRaf0kc1tiBe methancl,

ethanol, isopropyl alcohol, acetone, diethyl ketone, methyl
ethyl ketone, methyl isobutyl ketone, cyclohexanone, methyl
acetate, ethyl acetate, butyl acetate, diethyl oxalate,
diethyl malonate, diethyl ether, ethylene glycol dimethyl
ether, diethylene glycol dimethyl ether, tetrahydrofuran,
dichloromethane, 1,2-dichloroethane, 1,4-dichlorobutane,
trichloroethane, chlorobenzene, o-dichlorcbenzene, hexane,
heptane, octane, benzene, toluene, and xylene. These may
be used individually or in combination.

As the alkaline aqueous sclution, there may be used an
aqueous solution of an alkaline metal hydroxide, such as
caustic potash or caustic soda, quaternary ammonium
hydroxide, such as tetramethylammonium hydroxide,
tetraethylammonium hydroxide, or choline, or an aqueous

solution of an amine, such as ethanolamine, propylamine, or
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resultant filmis likely to have poor nechanica
properties and poor thermal properties. 15 The
heating time is preferably 0.05 to 10 hours. Wen the
heating time is shorter than 0395 hour, the resultant
filmis likely to have poor mechanical properties and
poor thermal properties, and, when the heating tine
is longer _.than 10 hours, the resultant filmis like

t 8*R¥VEPBHSRM2D e c RAfPEalt RS SF¥FPLCPERtd pdo S&SRdlY -
PLOREE heR i thhGaRBet 93eaSbbbYe sh8Seh +CATPRRItHhell. as the

the preSent invention nmay be used in an électronic
painsfioy ligmidondoct exadetiece merthamiotli,| @pdangily,i dgopropyl

boar d Specifically, .the present photoqsensitive resin
CORGEEPEY ORDESREy ERLUERE | AYAGPR nGea T Fadgosolve, ox
prhateet iBgukklm | ayer taius obkaihayepatitelractilsl Gieadyel to
for sem conductor device, or an interlayer dielectric,

| a9BPVEoLhRUBENEAFAESH ANAYSPAYEAL TtPhEi¥entcGitdldeor P1gh
deyice. dLt e . pre Lavention is not

pggéﬁcﬁ gﬁsggﬁ?nbgégggéa%oﬁg%ggrﬁf has a surface 30

pr ot ecthBgnkhkihbayempekaitit-ar iay predeelh®atr iiGol ayesoocc,
formed of the conposition of the present invention,
amdret prayebeblegf 20ar itoud 0§fC uctWhes. tB4 héatiranpemperature

of the process for fabricating a sem conductor device
atsohevexatiphe &P0fhe Ehecreval taphrfil®fishbikpb¥echp have

LéggntﬁgghgﬁiggicrEgggaggggwénﬁi%bo% E%e%maldggpgﬁrties, and,

nutfacturing protess diagram of “a 5 sem con

dgMbSetRE HeHHEhE'%&ﬁ e¥hihRg SkrUehHuee. than Bogecl, tRe
sem conductor substrate 1, such as an Si substrate, .
haesnytanti £¢lint iel éibriyi $ocbaweetonirt heghapicedcirgperties

tPaUPPoRl Behieg: BEoBRRRSREr m ned portion. On-the 10
exposethé&i hedtingl emrst ist pee€erabliler vedS5athi 18t hours. When
conductive layer 3. An interlayer dielectric |ayer 4
iEhFoFﬁéHiBﬁ tpwe is shorter than 0.05 hour, the resultant
film is likely to have poor mechanical properties and poor
thermal properties, and, when the heating time is longer
than 10 hours, the resultant film is likely to have poor
mechanical properties and poor thermal properties.

The photosensitive resin composition of the present
invention may be used in an electronic part for
semiconductor device or multilayer wiring board.
Specifically, the present photosensitive resin composition
may be used in forming a surface protecting film layer or
interlayer dielectric layer for semiconductor device, or an
interlayer dielectric layer for multilayer wiring board.
The semiconductor device directed to the present invention
is not particularly limited as long as it has a surface
protecting film layer or interlayer dielectric layer formed

of the composition of the present invention, and it may be

of various structures.
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sem conduct or substrate by, e.g., a spin coating

process (step (a)). A photosensitive resin |layer 5

made of, e.g., 15 chlorinated rubber or phenolic

novol ak is then forned on theyinterlayer dielectric

| ayer 4 by a spin coating process, and wi ndows 6A are
formed by a known photolithography technique so that

predet erm ned portions of the inter dielectric

Poyer ShaPBSBRhBseh LBPoBTPRSPS S6-TRADFAFEELAgoR
dieheebhiiictayeredigxpasednthequapither Whedawac§éoh§c part
sel ectively etched by a dry etchlngbnethod usi ng gas,

soEhthe bxggentgasventéianbos tescafbedr bgéoyas, to

then oohar etely PelBURaoherag ubhoskos: BiraEohoRS: on

tQémla5ndﬁbyoth§eﬁh6b066nalhuwel&8§bﬁ Wayehgbsitsucture. 1In
etched without etching the first conductive |ayer 3

ekpBsel tﬁr69@h°9ﬁ@ucﬁPﬁd§HESGBaF§tép puph ag §€c§ﬁd
ﬁogyekags 'ﬁxean éScEQEHEG Bméhaﬁe E§'89v§re&nQW@h a

ol Tt hography fTechnique to conplete electrical 30
cpnaéettongtﬁltMerlssthcaadacsRWerayexlae(§ném ( @xrluding

en a,nultilayer ri stru avi.ng three | ayer
oPfie B EEuLt: BY Rhatt, 2 B0p  bEHG R R R Boun P neqon the
Sé2PSskd clE@@@teélémeﬁ@fnthé!@fﬁs 86 rmbaxs, farsurhaﬁauctlve
protecting filmlayer 8 is forned. In the exanple of
Fraven, 3t hePBuinbeslprere@irhgcrrim Fayer 8 ipsfpsrgdgon the

b¥eﬁ98&ﬂ&&8t&?esHBQEQéﬁgsgg'VS &ES'H CATRO8LLEQAG %go%ess

spin coating process an yi ng and exposi ng-t
resuépana)}ayer to |ight through a mask havi ng a

patter for form wi ndows 6C at pred ter i ned

Do ¢ ohsPn s BB LaEV P S h T ngsY £ uSi RGhnPAr kB Bne
AgHEOH SN §0LYL LOPLES Berﬁhanomabtﬁbaolandlse@hengfbhmed on
| ayer to obtain a resin film This resin film

pEle etRterheyesndiel pobrigypyeFom B @ spin coating process,
and windows 6A are formed by a known photolithogfaphy

technique so that predetermined portions of the interlayer
dielectric layer 4 are exposed (step (b)).

The interlayer dielectric layer 4 exposed through the
windows 6A is selectively etched by a dry etching method
using gas, such as oxygen gas or carbon tetrafluoride gas,
to form windows 6B. The photosensitive resin layer 5 is
then completely removed using such an etching solution that
only the photosensitive resin layer 5 is etched without
etching the first conductive layer 3 exposed through the
windows 6B (step (c)).

A second conductive layer 7 is formed further using a
known photolithography technique to complete electrical
connection to the first conductive layer 3 (step (d}).
When a multilayer wiring structure having three layers or
more is formed, a series of the aforementioned steps is

repeated to form layers.
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10 external stress or a-line, and therefore the

sem conduct or devi ce obtai ned has excell ent
reliability. In the aforenentioned exanple, the
interlayer dielectric |ayer 4 3smy al so be fornmed of
the photosensitive resin conposition of the present

i nvention. 15 Exanpl es The present invention wll be

expl ai ped, her ei nbel ow MA eren £Q t he ge%a

50" SynlRSLr S ERAREREC 1PHREPESnE, Fiag 19v5E ¢ (8 Bpgted. In
mehe ekamph¥dsexyeghyl , Eﬁbheﬁkfb@eepwaee@@da@ tfalé layer 8
sol ution consisting of 100 mM of dried

NifefAYPEGr PBl PEBABIBACtRE. PBOGOFENgTEiNeEl Fesin composition
37 adsBinPLAROYL! BLRREALNANN HeydhBNINIT L WlpBsing the

réactio esse havi ng irrer
t hesnbheher lagad ao hightgehrgaghf eedapkpbavamng eheattern
resul tant n1xtur i rred 70C far one .hour
s BEe%BEﬁ%P? yindg Hﬁ16FeﬁﬁeP5?G?%QGWéPﬁ%gRPI%+8theand then
rgeybiapingeaet L9Mn§OhHt hORa1VAE agdedudr apWMuEecdVeb form a
one hour a“solution of 6.49 g (0.06 30 nol) of

neetipheny| enddhaptheganbie0lagey to. obtagsl n 6ﬁS}n3fllm
hRts" BELRAPEORY) DLELLARE! BHLOLShLRXANGE! 400 B0

dri'e one I n a C OSE reacti on vesse

hayt8gna1 §Eké§§roraatm§ﬁgnnﬁhafthé&@f@r@lEb@g%%ng@%nductor
feed pipe, 36 followed by stirring at room

téﬁpecatgbea@nednhghtexvﬁiﬂentsreﬂnahgllta t hdn the

REreoRERAERSY SRrNBMEY BReDdRgh T RyBR FhelEpiRt" Saver 4

hh&bdaE¥6|BbeKMkﬁéﬂbﬁﬂltHbdphbﬂo%@ﬁsﬁtlﬂé des&d Nomposition
g pyrrolidone. To the reaction solution was added

SfS hg PB?%S“ﬁnFyvﬁﬁtQQHydroxyethyI net hacryl ate, and

the resultant m xture was stirred at 50C for 5 hours,

and subsequently at room tenperature overni ght. The

resahplhas

The present invention will be explained hereinbelow

with reference to the examples.

Synthesis Example 1

While stirring, 2.34 g (0.018 mol) of 2-hydroxyethyl
methacrylate was added to a solution consisting of 100 ml
of dried N-methylpyrrolidone and 21.18 g (0.072 meol) of
3,37,4,4'-biphenyltetracarboxylic dianhydride in a closed
reaction vessel having a stirrer, a thermometer, and a
nitrogen gas feed pipe, and the resultant mixture was
stirred at 70°C for one hour, subsequently at room
temperature overnight. To the resultant reaction solution
was added dropwise over one hour a solution of 6.49 g (0.C6
mol) of metaphenylenediamine and 0.25 g (0.001 mol) of 1,3~
bis(3-aminopropyl)tetramethyldisiloxane in 80 ml of dried
N-methylpyrrolidone in a closed reaction vessel having a

stirrer, a thermometer, and a nitrogen gas feed pipe,



10

15

20

25

30

reaction mxture was diluted wth 50 mMl of acetone and
10 unnecessary substances were renoved fromthe

m xture by suction filtration, and the resultant
filtrate was treated by vigorpgisly stirring in 2.0 L
of ion-exchanged water. The solid precipitate was
further washed with ion-exchanged water, subsequently

t a and.subjected to suction
nEbTLPRPACRS srARTani BE: saom: Rty Ry riupReon, Mhile
n@tstuiﬁggoebeﬁhetb@é@@&ahecaaack@aa bbdﬁtloﬂ%wﬁﬁ then added
ight at roomtenperature to obtain polyner P-

sgﬁ@ﬁ@sﬁg exgippee2hopr| g godngien péacdhi-§8 @e§§eﬂ45 mol) of
hﬁvg”818g8£b£%§p1chbEB%&H?HBt95 1%Pd xd Bktﬁgggﬁ.%as

utron "consrstin ri ed
hmaEhpyppytbmhddnae T4. 4he reacﬁiannsbﬂumﬁon was added 45.5

4, 4" -oxydi ani | ine 0 r| ne
e Rosbemolh o 2rBVirexearfriononte caua o5 aid thd

. n 0
(EPPULEGnY el 2, HE8 B Rl AETE0NT BOEDS Bpee, a
nkﬁhké@uehﬁlpbhalBoomeaéhbématﬁkétb@ﬂrﬁl@hthOThh mbsultant
dried N-nethyl pyrrolidone and W&O Q72 nol
3reachign. mb#EHéﬁyW?étﬁé&HFSQxVFFB éPa y&Fu&&eﬁépg and

t@ﬁﬂeéggggryosﬁgsﬁﬁﬁEagrwﬁkgsggmB%QGtEQBmV%E%ehla%ﬁk%gby
aStIrrer a t erm)l’reter and anltrogen gas

pspetlandflmMraelostlﬂndnghethesab@aetoﬁnéﬁﬁéae Was treated

reaction_sol A-1 _was dde [LOPW_S

Fhor e8-3Rty 8 Fidptiin, 270 5 SEg RO BxPhERaRl wpger-
fOheSsbouaspreubpegueat kisafuieasr wvegpedawirt® ion-exchanged
overni ght. The resultant reaction _solution was cool ed ,
t¥aber s afb 3094yt Ly. vithoPpthpneh opBReFHPD EtRE) to suction

egp ingngnlé %égtggd&ﬂdnghénogubgb@Egﬁl%B‘QﬁcW%heg§ylng

suc ively a ropwi se to the solution over
numtiksthefmbhsﬂedebyostentlngeaaofobﬁﬂamnpéeaﬁut@amoﬂ 0% by

300100t ep The LeRpLiant Log8! bRRaTh i gmts e od

Synthesis Example 2

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 80 ml of dried N-methylpyrrolidone, 14.4 g
(0.072 mol) of 4,4'-oxydianiline, and 0.63 g (0.008 mol) of
pyridine was cooled to 0°C. To the solution was added
dropwise 1.12 g (0.008 mol) of benzoyl chloride, followed
by stirring at room temperature for 30 minutes, to obtain
reaction solution A-1. 100 ml of dried N-methylpyrrolidone
and 21.18 g (0.072 mol) of 3,37,4,4'- '
biphenyltetracarboxylic dianhydride were then added to
another closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, and, while
stirring, the above-obtained reaction solution A-1 was

added dropwise over 30 minutes. The resultant mixture was
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stirring in 2.0 L of ion-exchanged water. The solid
precipitate was further washed wi th ion-exchanged

wat er, 10 and subjected to suction drying on a filter

and then subjected to vacuumslyying until the

noi sture content thereof becane |ess than 1.0% by

wei ght at roon1tenperature to obtain polyner P-2. 15

Synt hesi s Exanpl e 31.0 g (0.1 nol) of
bﬁgesraddaéaﬁsd%y%%@n@|90%¥ﬁerSuaﬁ%%%9aFlneaﬁa§°a@ded

(8 éSQrg}uQ% Qggﬁﬂlﬁht”Et@¥£p¥%g8h§gﬁ%er%2%t£%n s%lutlon was

ut a ina closed reaction vessel

haybngdatst o?¢ eran@ 1hes n@neg e11 @ad) 20f achLbFredebhPasethyl
feed pipe, and the resultant m xture was stirred at
7@the@ra2d hbuisgtéoo&ﬁamnlanOéstéﬂEthNéamﬁ@§uMﬁmq

soI ? HFOYi eg hg gwa %nQOZ%h% %o&%t%o%pbker 30 minutes,

€ Was a ropw se thé "Ssol ut

fﬁleMﬁédbMySBtﬁtkmggfat Beomlmempexatarebﬁamn3o minutes.
reaction 25 solution A-2. 100 m of dried
N8t PPy ERBE gBAELLSS. Bigturs. nesmbrpased by vigorously

s%lgf§£ §H1Q°O4Lh¥grQBMDEQEMEhSéd1w$t§I3 3The solid
hexaf | uor opr opane, and . of pyridine

wereciphtatadded forah@rhaaSbbdsGdtheaonr@m0hé§geﬂ water,

aEA FrBecChRd 50' eRECSBn HEVERg: Bin werd tare SOy SR,

skubfieB8edTHE vheSUht apiyiggl Uhiken was meabadrEOCGGtent
and the _above- obtained reaction solution A-2 was
atlaeseaf opRraget 4eFRethan dolPdt PEnvEHER 36 InFRGMedeMPerature

foll gued; yggig an gt room tenperature for 30

m nut es. tant reaction mxture was treated
by vigorously stirring in 2.0 L of ion- exchanged
mgtet. The éoljd grgcipitate was further washed 5 with
i DA ERE AL gBHATAL and subjected to suction drying

on a faitergand.thgplsubrepiedst a- Mdﬁaﬁﬁbﬁyph@@yumtbhher

the noisture content thereof becane |ess than 1.0% by
weighhydride was added to 100 ml of dried N-
methylpyrrolidone and 14.8 g (0.2 mol) of n-butanol in a
closed reaction vessel having a stirrer, a thermcmeter, and
a nitrogen gas feed pipe, and the resultant mixture was
stirred at 70°C for 24 hours to obtain an ester. The

resultant solution was cooled to 0°C, and 23.8 g (0.2 mol)
of thionyl chloride was added dropwise to the solution,
followed by stirring for 30 minutes, to obtain reaction
solution A-2. 100 ml of dried N-methylpyrrolidone, 33.0 g
(0.09 mol) of 2,2-bis(3-amino-4-hydroxyphenyl)-1,1,1,3,3,3-
hexafluoropropane, and 15.82 g (0.2 mol) of pyridine were
then added to another closed reaction vessel having a
stirrer, a thermometer, and a nitrogen gas feed pipe, and

the solids therein were dissclved by stirring. The

resultant solution was cooled to 0°C, and the above-

obtained reaction solution A-2 was added dropwise to the
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roomtenperature to obtain polyner P-3. 10 Synthesis
Exanple 4 In a closed reaction vessel having a

stirrer, a thernoneter, and a nitrogen gas feed pipe,

a solution consisting of 100 44 of dried

N- et hyl pyrrolidone and 25.8 g (0.1 nol) of

4, 4" - oxybi s(car boxyphenyl) was cooled to 0C, 15 and
23.8H§,é0.2 nol ) of 'thionyl chloride was added
dFepUFsen P¥erhalsBLatitss, f£orlowed by StifriRg fdr THe™
M oMbEsathPe €BLaRD FEAQLESN Sehul r@BuAtdnt! RARRLRS mixture
cl osed reaction vessel having a stirrer, a

t wasnbneated bpdvagnicbnedgnsgasrihgednpi2pd, Laodoligmi-on

consj sting of,100 of driied N 20 thyl pyrralidone,
SR aP g8t MAEPY of "o8oohlafaphREapLgate whas FudHLE wasned
hydepxyphesythahgddlwdtdr3- Bavakhugeepeapane suatd o & ying

g (0.01 nol) of g%ridine.mas cooled to OC, and 1.51§g
(o102 fidLyropnghehen &HPIPELEHNRCe VRES VA d&Y 18P0 HHi the

t 0 i d I hLILAg rqo ;
8oL 285 oL LORs, EGLLRUBCLLaRh, 1A <onr 08 by weian. ot
pyoomi hempasatddedtboobheinr pellytmant Pri3xt ure and

cooled to OC, and then the above- obtained reaction

solution A-3 was added dropwi se to the m xture over

39yAtRELes, ekembouwed by stirring at room tenperature
for 30 minutes. The resultant reaction m xture 30 was

treat efnby ¢igsrdusegcsippr VA§SEA havindop sédrrer, a

e te The ] r eci.pi e fur ;
EERBPRCCER, e R on L b o BE P E LA pER 5o eion
stchs batinyi ag 390 mb aff drted HAslethghpgulpédtedet and 25.8
vacuum drying until the noisture content thereof

bacafel| med) t han 41 A09PBY DS (garberyDheam i enFer sapied to 0°C,
t$n8b£§[§ OquErmgig'og §XEBH§§'?hE§§QHEewgslQdﬁed dropwise
cl'osed reaéti on vessel avi ng stlirrer, a
t ber opeeseiutaof, afolloegdnbgastieedng fer 3d0solinuites, to
consisting of 100 ml of dried N—nethxlgxrrolidone and .
gohgain reaction solution A-3. In ahother closed reaction
vessel having a stirrer, a thermometer, and a nitrogen gas
feed pipe, a solution consisting of 100 ml of dried N-
methylpyrrolidone, 36.6 g (0.1 mol) of 2,2-bis(3-amino-4-
hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane, and 0.79 g
(0.01 mol}) of pyridine was cooled to 0°C, and 1.57 g (0.01
mol) of phenyl chloroformate was added dropwise to the
solution, followed by stirring at room temperature for 30

minutes. 15.82 g (0.2 mecl) of pyridine was added to the
resultant mixture and cooled to 0°C, and then the above-
obtained reaction solution A-3 was added dropwise to the
mixture over 30 minutes, followed by stirring at room
temperature for 30 minutes. The resultant reaction mixture
was treated by vigorously stirring in 2.0 L of ion-
exchanged water. The solid precipitate was further washed

with ion-exchanged water, and subjected to suction drying
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g (0.05 nol) of 1-nmethyl 2-am noterephthal ate was
cooled to 10 0C, and 8.85 g (0.05 nol) of

benzenesul fonyl chloride was added dropwi se to the
solution, followed by stirringsgor 30 mnutes. 15.82
g (0.2 nol) of pyridine was then added to the
resultant m xture and stirred at roomtenperature for
30 minutes. The resultant reaction m xture was treated

b9n18 (igbesuang &hepr srgipstedote FRCUGA. Sr¥RRGgemtil the
WAL €5 tutrBecoffbhd RhetkBirt BbeatRS 16wt ReGAAShed Y tRight at

i on-exchanged water, and subjected to suction drying

onoamf tktperabdreh&n obubjiecpedyerv&cdum dryi ng unti |
the noisture content thereof becane | ess than 1.0% by
wei ght at roomtenperature 20 to obtain chain extender

Bs}nthesikhexsakeeob sinplicity, conponent (B) is

referred to hereinafter as "chain _extender").

Synt he§PsaERARPRE BegSLARNAVESE§Sed hpFAED 9n Skdsder. a

hay] rr Lt roge

r ShaPofetLEl CBha, B nt PESRRNChER, BPY, BoP 7SR on

hbunshytpygroflmonemandflaraedgN&&e&hy&p&kr@ﬂldone and 9.76
no-4-h

Tu7 . 5 5n8 T} R E L IOPbBY S anedieteagpBibadage, vaRgcooled to
lod. G0 d Qud Gold. f Bl oY nGhl orLde Y8 20080z g vas

dropwise to t 1 ution, stirr
naddéésdrdﬁwaﬁegto(ﬁhé HbuhtmbnpyfbdﬂoeeWabytbaﬁraddgdfor 30
to,the resul m xt irred.at room

t
tBPRFEFur el o? 38 APn t@Q?)48% PREIPARE Paft tPERCAFORY to

MXLUFEsWBEahteRt 8ub¥ ¥hHOLRUSkYd 8%l kbbRJ tefpr@thre for
of ion-exchanged water. The solid precipitate was

f&BtMenumashedThﬁthesuhtenthaﬁg@alwat@nxtugﬁdwas treated by
Sugéec§§g1t°s§99££8 dry,ng eng ? §ﬁht%&cﬁ %ﬁe%a%er The

o~ vacuunrdryi ng unti e nol S Pe “cORt ent
t bel af pbecbpethesswhbafutti¥rbyasheghtviah toamexchanged
tenperature to, obtain chain extender B-2.
water, and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content
therecf became less than 1.0% by weight at room temperature
to obtain chain extender B-1 (for the sake of simplicity,
component (B) is referred to hereinafter as “chain

extender”) .

Synthesis Example 6

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 100 ml of dried N-methylpyrrolidone and 18.3
g (0.05 mol) of 2,2-bis(3-aminc-4-hydroxyphenyl)-
1,1,1,3,3,3-hexafluoropropane was cooled to 0°C, and 12.1 g
(0.1 mol) of pivaloyl chloride was added dropwise to the
sclution, followed by stirring for 30 minutes. 15.82 g
(0.2 mol) of pyridine was then added to the resultant

mixture and stirred at room temperature for 30 minutes.
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Synthesis Exanple 7 10 In a closed reaction vesse
having a stirrer, a thernoneter, and a nitrogen gas
feed pipe, a solution consisting of 100 m of dried
N- et hyl pyrrol i done and 7.6 g 44 0.05 nol) of

3, 5-di am nobenzoic acid was cooled to 0OC, and 15.7 ¢
(0.1 nol) of phenyl chloroformte was added 15
drOEMAse to the solution, foll owed b¥€5t'r”

ot BESuLE2RS §eRETECROMFXERIBy PRSI eﬂégdtﬁgnvé8868“SlY

torithengesHl bapt L Mbxt UpR-aREnghEHCHaREL 00Fhe solid
tenperature for 30 mnutes. The resultant reaction

nPReqlplmasetweatQUrbperngghgdswytgtppprﬁgchﬁngeg pater,
i,on- xch e mate Th 2 |t
B e S e s s R

SQ@b?é&eddtﬁoSU§bhﬁm deying Qﬁtalfthbemoaﬁdukbenontent
subj ected to vacuum dr unti| the noisture content

tﬁ%?é%@fbéeﬁﬁ@elé§§5tﬁéﬂnllo@ébpymgﬁgﬁbtaﬁtr5sﬁm temperature
t€8Dﬁ%@55ﬁechLQPgQgééHdEPa npextender B-3. 25

Synt hesi s Exa Inac osed reacti on vessel having
a stirrer, a thernnneter and a nitrogen gas feed

pLpe,, a sol ytion nS|st|ng of 100 m of dried
REERS? B HbrRibRe and 256 30 g (0. 05 mol) of 4 4
" ' -(hexah| HobekgOpEARY i bHenelsBl Sh4vipgenoxyarirkirnen
was cooled to OC, and 16.4 g (0.1 nol) of

dEheBpeBpYEEar BAfyR BALSPUEE WAS ABEEdPAPBpuAsEClyting
§$H%%Qgiﬁé ékorﬁg HX §E|&EEQ8 oﬁe%%gﬂhQ?ESiﬁdaﬁeS%na 7.6 g

pyridine was then a

resubbanbdl) nbxt 81 e-andmshbbeRdodt kO WaBPebaleHetbon c,
30 mnutes. The resultant reaction m xture was

taedt 28- BygvilQetomely o&tphenkg rhlorgfprppte was added
RO B D080k ByECpLPL L 6 ror s
swbhetésed t 05582t gonddRyimod) onfapfiritiéneandst hben added to
the resultant mixture and stirred at room temperature for
30 minutes. The resultant reaction mixture was treated by
vigorously stirring in 2.0 L of ion-exchanged water. The
solid precipitate was further washed with ion-exchanged
water, and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content

thereof became less than 1.0% by weight at room temperature

to obtain chaln extender B-3.

Synthesis Example 8

In a closed reaction vessel having a stirrer, a
thermometer, and a nitrogen gas feed pipe, a solution
consisting of 100 ml of dried N-methylpyrrolidone and 25.9
g (0.05 mol) of 4'’,4’’’—(hexafluoroisopropylidene)-bis (4-

phenoxyaniline) was cooled to 0°C, and 16.4 g (0.1 mol) of
diisopropylcarbamyl chloride was added dropwise to the

solution, followed by stirring for 30 minutes. 15.82 g
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subj ected to vacuumdrying until the noisture content
t hereof becane | ess than 1.0% by wei ght at room
tenperature to obtain chain extender B-4. 10
Synthesis Exanple 9 In a cl osegh reacti on vessel having
a stirrer, a thernonmeter, and a nitrogen gas feed

pi pe, a solution consisting of 100 m of dried

s e noBEh, B cPHELY: RS “BBoFBE™ AAUEY Zaqohy dgegitant

(RiQBupBl knaf sacetyh ghl erbfletvRperddadedropisdemifutes.
the solution, followed by stirring for 30 m nutes.

15h82rgSU@DaBtnnB?CDiODydetnﬁemaéStﬁéﬁaééée@YtUlgﬁ§0USlY
ult rn o X &0 |rr m er r 2
St ki T 3o 7 T ERPn A bR HRREREY, ThY| S0

tpﬁéb@ﬁlb¥télg@ﬁoﬂﬁkyhe$IWEBh§g wmta Qoh- e&changed water,
i on-exchanged water. The saolid precipitate was
fapﬂhéwbmﬁgﬁea ﬁptﬁuF6h9@xéﬁzﬁa@dOmaﬁeﬁlltsﬁdand then

o Bbf@&fgdteosnghﬁﬂ QE?&H@ 9Ht§lftheEOQQQuE@erntent

jected to vacuum d until the noisture content
Zﬁheheoéobebemantebesshahah %0y byewahghatatropgomemperature

t t to obt haj,n,extender B-5. Synth
R AnaP e 46 Ghe P B6BPIHEE B4 mol of tricihyl amine was

added 30 dropwise to a solution of 0.1 nol of tris(4-
hédroxyphen I)nethane and 0.29 nol of
pRERBELP nBRenPle- 9di azi do- 4-sul fonyl chloride in 150

g of dkﬂXéneﬁera EEQ§€§onr9@§E59nh¥@§ﬁg aha¥iRged

stirrer ernoneter, and a 42 nit en gas f eed
ptperhometéectaadreanttnngeandashéeEdepmbeana seduttiion
m xture, was s Itraﬁlon filtrat

wEenErEstea By bh0on ﬁ%%%ﬁ EhI3PyEo g ot 38 6.6
ST R B e s e, o
SBcgBog (0.05 mol) of acetyl chloride was added dropwise to -
the solution, followed by stirring for 30 minutes. 15.82 g
(0.2 mol) of pyridine was then added to the resultant
mixture and stirred at room temperature for 30 minutes.

The resultant reaction mixture was treated by vigorcusly
stirring in 2.0 L of ion-exchanged water. The solid
precipitate was further washed with ion-exchanged water,
and subjected to suction drying on a filter and then
subjected to vacuum drying until the moisture content

thereof became less than 1.0% by weight at room temperature

to obtain chain extender B-5.

Synthesis Example 10

While cooling, 0.3 mol of triethylamine was added
dropwise to a solution of 0.1 mol of tris(4-
hydroxyphenyl)methane and 0.29 mol of naphthoguinone-1,2-
diazido-4-sulfonyl chloride in 150 g of dioxane in a closed

reaction vessel having a stirrer, a thermometer, and a
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drying on a filter and then subjected to vacuum dryi ng
until the noisture content thereof becane |ess than
1.0% by weight at roomtenperature to obtain

ort hoqui nonedi azi de conpound £ 1. 10 Exanple 1 100 ¢
of P-1 obtained in the Synthesis Exanple 1, 140 g of
N-net hyl pyrrolidone, and 0.3 g of p-methoxyphenol were

pl aced in a three-necked fIaJEEPaV|n% zylrrer ¥F
tHéFﬁBﬂ@PePasaﬁ&eg R0 §€n 8§ e &d 5535 ORnd the
SQE’sﬁitahtEeE:%'a%t\i’%herrﬁ'x?t%QJeV%sb)éu%tjlerdtle@g tol&iikgation, and
resultant solution were added 6.0 g of

2the. §g§¢ga@ﬁ|@p§pmg@?¢pd by v1gorously stirring in 2.0 L of

4.4' ra h | bi d zq

n%P%a%%‘%BS xaglgl e){T g%g % t%hgi)l%e%l %hll er%s WG gurther
a&aaheansQnsubhzekchb&g&dgw@&e&etb@@[hﬁb@@@uy@und suction
di acrylate as an addition-polynerizabl e conpound,_ and

5d5Y4NEf OBhAi 1 1EREeAdsr tBeD SHPIRREET o NE CH FEyiDg
Eﬁﬁ%ﬁhethanﬁlo&tg%ur%%b%emert%le@ew%r Sediaga0 e Rhan 1.0% by

stirring at room tenperature for about 24 hours,
fwbhghﬁdabyrbpmtmamp@mazar@smng0@thth@Etmnqummgmadu§21de
photosen % e resin conposition solution. The

s6PUPPY fai'ned was applied onto a 5-inch silicon

waf er by spin coating and then dried to forma 5.01.0
mthick film The filmwas then subjected to exposure
wWEERAMB1Batt ern mask using an I-line 30 stepper at a

i ght gyRoguLe 9f1299t%Qn%999n f%g%?nEQQSlfe%%a 1, 140

waf er owed to stand in a ed box
fgroﬁn§ meuhylaydrbhedosabjevﬂe@ BogpaddpeH@¢MQmwp@em@l were

F g % but rgkactone gl an an € cel%gnt

Pept 3 B fpaRn Rask ot §eks o m
(ﬂh@lrﬁaﬂé'tbﬂe awtdihhidtogehl gats Qé@@sprigeqf aéh@iothe solids
mJ/cnR2. The aforenentioned sol uti on was a%plled ont o
atBerpaién werecdassolved by stirring. To the resultant
solution were added 6.0 g of 2,2'-bis(o-chlorophenyl) -
4,47,5,5'-tetraphenylbiimidazole, 3.0 g of 2-
mercaptobenzoxazole, 0.6 g of ethyl Michler’s ketone as a
sensitizer, 18.0 g of tetraethylene glycol diacrylate as an
addition-polymerizable compound, and 5.0 g of chain
extender B-1 obtained in the Synthesis Example, and the
solids therein were dissoclved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin

composition solution. The solution obtained was applied
onto a 5-inch silicon wafer by spin coating and then dried
to form a 5.041.0 pm thick film. The film was then
subjected to exposure with a pattern mask using an I-line
stepper at a light exposure of 200 to 1000 mJ/cm®. The
resultant wafer was allowed to stand in a light shielded

box for one hour, and then subjected to paddle development

using y-butyrolactone, thus obtaining an excellent relief



10

15

20

25

30

waf er by spin coating and then dried to form an

18.01.0 m5 thick film and then, the filmwas

subjected to exposure wth a pattern nask using a

contact aligner at a |light exppsure of 1000 mJ/cn®.

The resultant wafer was allowed to stand in a |ight
shi el ded box for one hour, and then subjected to

paddl e devel opment using y-butyrolactone to 10 obtain
aPQDtﬁﬁﬂlQ@VﬁﬁGSﬂrFESEépFépﬁ ashiighf @s wds WFaK@dnifgm line
cur [ h n|tr e 2at C for

ofne ﬁhﬂrgﬁo g%gL£ gBP%%e OF h@Jg?%ip tﬁﬁ% fi
wasorpgnehedontl EBEu&hthQﬁswabﬁﬂléﬂlb@t@naa@&dnu& Sllicon
solution of hydrofluoric acid and dried, and then an
eW@ﬁgatbmnsginthea1$ngtang then firiiedwke Feasupad18.041.0 pn

SEATETR: B, OB EPBnahl, VBB, LA 08 800 e

Exatnl @ ﬁaﬂ@érﬁeﬁgakedSlﬂ@ Qxéeﬂtabhahligﬁeq aft aham@ht
extender B-2 obtained in the Synthesis Exang
uSBHOBYIY 98 AROBxmEYFBnt rBRe eFesphteREnvah Fnﬁa% "el10wed

resoLubhan;gs, h%?Bﬂgssﬁgfgh A Bbguibll BRe Wb@&h)aﬁh &hen

| 1'ght exposure A'strip thin I'm was

ObhﬂgééﬁeﬁntacpﬁﬁdﬂéCQeWblbphBﬂtSaﬁﬂngfQGBdUYanSCQ5ne to
in the Exanple 1, and an el ongation of the strip thin
f bbheinas mﬁammxbﬂoummngtampapaogeaph Ehemusfeguwds baked
that the elongation was 70% ampl e 3 30 The sa o
pf@ée@ur@ 48 PR PHEnEkakpee Ylﬁﬁsn#§ﬁééﬁédga§x@§p@20 ¢ for

Qg%hgogr E§fogpgig SXESQQSrfﬁlﬁ Ob&ﬁ'n§Qr1gl%ﬁ%n film was

esrs was used i vé an excel l en
rpéeeéd4éffpahéesmlhaunngaaeteaehuglan aquhpgb aelifZipn of
imumline th%dat a li osure

t
nhreﬁeflﬁogm ﬁcm. ffirﬁ?ﬂasaaste )ﬁsr?edaﬁne&eegﬁ&&ﬁ’&e of the

“@Ehlbh%h§ﬁ”§1@ﬁoﬁ§gUﬁ@a@ﬁreﬂnu%ﬁﬁgEéﬂ”BbQobra®ﬂd ant was
el ongation of the strip thin film
found that the elongatlon was 50%.

Example 2
The same procedure as in the Example 1 was repeated
except that 5.0 g of chain extender B-2 obtained in the

Synthesis Example 6 was used to give an excellent relief

pattern having a resolution as high as 15 pm (minimum line
width) at a light exposure of 450 mJ/cm®. A strip thin
film was obtained in accordance with the same procedure as
in the Example 1, and an elongation of the strip thin film
was measured using an autograph. It was found that the

elongation was 70%.

Example 3
The same procedure as in the Example 1 was repeated
except that 5.0 g of chain extender B-3 obtained in the

Synthesis Example 7 was used to give an excellent relief
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5 was neasured using an autograph. It was found that

the elongation was 55% Exanple 4 The sane procedure

as in the Exanple 1 was repeated 10 except that 5.0 ¢

of chain extender B-4 obtainedg4n the Synthesis

Exanple S was used to give an excellent relief

pattern having a resolution as high as 15 m (m ni num

line wdth) at a light exposure of 500 mJ/cnR. A
spatperhuhaV#ngnamagsgﬁuanﬁedasnhagboﬁéaﬁéeumlﬂmlnn@um line

SFERGRLCERCH TR0 LBrBeble, SE Ll R B g eapgpr

aﬂlﬁMtQSBaQBtahhemﬂﬁnfQUﬂdrﬂhabeth&thehn@gahmean@&edure as
55% Exanple 5 20 100 g of P-2 obtained in the
Synt hesi BXERBAPI &/ ZaEHdanl&éoﬁgéFlﬂ-nnﬁtfhW‘ﬁylsfté'llpd&l?én film

m@é QEQQSGeHnuglgBrgﬁ Qﬁ%gggagﬁlasF e Bngoﬁnﬁtkhﬁ%rthe

er nonet er a nitrogén pi pe, and t
selodgathenewasmﬂﬁ% di ssol ved by stirring. To the
resultant solution were added 5.0 g of p- 25
ni trobenzyl -9, 10- di net hoxyant hr acene- 2- sul f onate and
5EQaﬁ l@f4chaln extender B-1 obtained in the Synthesis

? and the solids therein were dissolved by
stlrr|ﬂ@eaﬁaﬁgoﬁfoﬁ@ﬁpé?aﬁﬁrénf@hea569WP2¢ RoUiRs, repeated

pﬁldf égﬁsﬁ tfb'.brgtb@SShH%”Qx"EeBbE'i:eE-—tﬂ Bb‘EQEﬂ'eB 3n the

rvere osition sol ution.
saymtheﬂlmaEthpaEed was asedrdangQVW|ah bheeﬂé&at relief
procedure as in the Exanple 1 except that, after the
eRpbarR, hariéngad eFegasuhéanedsahig a$268 ﬂ@r(@enlmum line

I t hen b e to e
SEERPHD R, 8 LRsPL8bBaRNcl RETSRIDAGTLRS, oy Befth cenin
tetlmneaﬁybhﬁaﬁneﬁnlhydbomrdencb0wgthetaa eamelbentedure as
relief nEattern having a resol ution as hlgh as

(FnFRENFERFRLE by dRRT P &1PREATIBRpBEUL Softsgd Thin film
MW4EReabustAl RsiBhNan autograph. It was found that the

elongaticn was 55%.

Example 5

100 g of P-2 obtained in the Synthesis Example 2 and
140 g of N-methylpyrrolidone were placed in a three-necked
flask having a stirrer, a thermometer, and a nitrogen gas
feed pipe, and the solids therein were dissolved by
stirring. To the resultant solution were added 5.0 g of p-
nitrobenzyl-9,10-dimethoxyanthracene-2-sulfonate and 5.0 g
of chain extender B-1 obtained in the Synthesis Example 5,
and the solids therein were dissolved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin
composition solution. The solution was treated in
accordance with the same procedure as in the Example 1

except that, after the exposure, the wafer was heated at
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filmwas obtained in accordance with the sanme
procedure as in the Exanple 1 except that, after the
exposure, the wafer was heated at 120C for 60 seconds
by a hot plate and then subjegied to paddle

devel opnent using a 2.38% aqueous 10 sol ution of

t et ranet hyl anmoni um hydr oxi de, and an el ongati on of

t he strlp thin filmwas nmeasured using an autograph.
| 2026 fourkl t3egonde by ongeet oplaks anﬂﬁthﬁﬁaﬁbbéeeted to

e

thetr§M€th§$aﬁmEnaﬁmlﬁyﬁrmaidusedotglgevenaexendebh¢nmelief
relief pattern having a resolution as high as 20 m
(pehteum haméngwedrhpodntaoni ght hagposgr é Sotmgdminimum line

AEtaPabntk o LRIPheCURNE BPoREATPE B8/ SFn- 1t EX5HR) Ehin

5fiandwas @b@ﬁgﬁbdoﬂnOEchQdahbbpwhhhnthb|@amwaﬁrocedure as
nmeasured using an autograph. It was found that the
elBnbaei BrHoRA 34@%?X25PEx§HﬁFe ?f?ﬁé §§ﬁeeﬁp86@&@wet§§ wafer

e niest enaer 82 ockel il TReERaS "yt nee P Eafprad then

swB$eHeed t8 ph¥glandexeebpmBhtl akhiag apatne%naa@@b@g
a resolution as high as 20 pm (m nimum | ine 30 w dth)

§0hutieﬁt05x§@§ﬁﬁ@e§hY®9@mﬁﬂﬁéW2hYﬂr§ﬁ#ﬁ§ t BPR 3 | m
d t
¥§§?ﬁgégigﬁ gﬁ& 3§§§C%P%h Elﬁﬂewégwﬁﬁegﬁe%ﬁu&%lﬁa an

ongation o e strip thin
fhhﬁbéﬁaphas MEasaBedouadnghan ahtogilaphatibnwas sf d¢lid
that the elongation was 45% Exanple 8 5 100 g of P-3
obtained in the Synthesis Exanple 3 and 140 g of
NegBhpYEPyrrolidone were placed in a three-necked

flask having a stirrer, a thernoneter, and a nitrogen
gas The same procedure as in the Example 5 was repeated

except that 5.0 g of chain extender B-2 obtained in the
Synthesis Example 6 was used to give an excellent relief
pattern having a resolution as high as 20 pum (minimum line
width) at a light exposure of 900 mJ/cm?’. A strip thin
film was obtained in accordance with the same procedure as
in the Example 5, and an elongation of the strip thin film
was measured using an autqgraph. It was found that the

elongation was 40%.

Example 7

The same procedure as in the Example 5 was repeated
except that 5.0 g of chain extender B-3 obtained in the
Synthesis Example 7 was used to give an excellent relief
pattern having a resolution as high as 20 pm (minimum line
width) at a light exposure of 900 mJ/cm®. A strip thin
film was obtained in accordance with the same procedure as

in the Example 5, and an elongation of the strip thin film
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feed pipe, and the solids therein were dissolved by
stirring. To the resultant solution were added 6.0 g
of 10 sensitizer C-1 obtained in the Synthesis Exanple
10 and 5.0 g of chain extendefg B-i obtained in the
Synthesis Exanple 5, and the solids therein were
di ssol ved by stirring at room tenperature for about
24 hours, followe filtratio using a filt
ot281 oA  BROR oRELePt FDe HEEBRAE  cotfodnei GUEH) Fhpgn the
Toeos@hHibANwN@sabgeated in accordance with the same
procedure as I1n the Exanple 1 except that a 2.38%
agueous solutlon of tetranethyl ammoni um hydroxi de was
uieg | e paddl e devel opnent to give an excellent
FEr %a tern having a resolution as high as 10 20 pm

(m ni nupn | gnecwed hphakineli ght tR¥pegHEheslis4BRlample 3 and
ml/cnZ. A strip thin filmwas obtai ned in accordance
wH@ gh@fs%ﬁ@etgybEEaaPélﬁgnﬁnW?ﬁ@ Bkarpreir axtbppenecked

thalsR %a@gﬂ/agug fre§0|Ht£ﬁ@aﬁ8m&€55anghﬁyEaﬂqﬂgbﬁgh gas

hydr oxi use I'n the ddl e devel opnent, and
efeadapipa, oéndhEhetsobldhlnheseinlwemasdmeagmved by

usj ng an_aut s oun hat the el at.i an
Rt Rt B el 8R8 wrbulBRnt oBlubioh wbE SHiREE.8 g of
Exan®l €1 Sewag-1 e@B@&eﬂedSQnemepsyhaabsﬁsOEgamblehabnand 5.0
extender B-3 obtained in the Synthesis Exanple 7 was

U3 eoff aghalehekherdernBel pbtgipedaAn hecFraghepdsi Example S,
Pahd eLfle hﬁ;ﬂg?s 2chepait!y20e25;Lgh a8 1Y | sTLERY LMD room

[The w dt ght exposure o cnk. 47
stempet&tmréiformaboobtaﬂnhdura,afomldaadebyﬁfhltheﬁlon

procedure as in the Exanple 8, ang.an eggggatlon
SFo TR s S F bt For PPt faca rBRSEP SAnALF g an
abbAEs aPP1oht s¥BstibRUNdThBak L heighoRgat LeBavaa 2A%
?agzgggéﬁcéow1th the same procedure as in the Example 1
except that a 2.38% aqueous solution of tetramethylammonium
hydroxide was used in the paddle development to give an
excellent relief pattern having a resolution as high as 10
um (minimum line width) at a light exposure of 400 mJ/cm?.
A strip thin film was obtained in accordance with the same
procedure as in the Example 1 except that a 2.38% agqueous
solution of tetramethylammonium hydroxide was used in the
paddle development, and an elongation of the strip thin

film was measured using an autograph. It was found that

the elongation was 40%.

Example 9

The same procedure as in the Example 8 was repeated
except that 5.0 g of chain extender B-3 obtained in the
Synthesis Example 7 was used as a chain extender to give an

excellent relief pattern having a resolution as high as 10

um (minimum line width) at a light exposure of 400 mJ/ cm?
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The sane procedure as in the Exanple 8 was repeated
except that 5.0 g of chain extender B-4 obtained in
the Synthesis Exanple 8 was used as a chai n extender
to give an 10 excellent reliefgpattern having a
resolution as high as 10 m(mninmumline width) at a
l'i ght exposure of 400 m)/cn2. A strip thin filmwas
obtai ned in,accordance with the sane procedure a

tﬁeSE%éHpFElB EOND HASe PBGADREN 107 SERB IS, Hifi, the same

EEHE@@ﬁrgE§§u&ﬁdtH§'ﬁgaﬁgl%UQOQEQEhanl%lW%%a%@d%Q%&dthe
that the el ongati on was Exanmpl e 11 100 g of P-

obtaipetihin fhémSyashmsasuEﬁdanenm and autoQgrgpyf. It was
N—wet Isgﬁr%gid e were p aced [ a t hree- necked 20
nggﬂ hatPhg t4%sfi PP@P 185 H8PnBY&ter, and a nitrogen
gas feed pipe, and the solids thereln wer e di ssol ved

bg stirring. To the resultant solution were added 6.0
s8mpdendPti zer G- 1 obtained in the Synthesis Exanple

10 andrp xt.en 4 e i
Synthes?g Egﬂe FrS%@hggS gg ?ﬁetgglF%%h?ﬁgrglﬁ%ﬁeggpeated
dessepvetthby StOrgi ng ahaﬂnoextbadperRkarebtann@Uoum the

2 rs, follo filtration ng a filt r, to .,
CAVAPHES Lo BraleTE: B ves: UeRH SBommibrino s REshGRtone give an
TEﬁcéQhHhtOBemﬁéftﬁﬁ@t@gn|ﬂav&ﬁgoédQE%%thEBntﬁ% %2 as 10
procedure as in the Exanple 1 30 except that a 2.38%

aqme©m$n$mhmtimneoﬁldEhuaaEtbyﬂagﬁmneuppshyeroi'd@0wm§/cm

used in the, paddl e devel ppnent to give a exce
81 PEF BatbaRnChAPi HGSaoPLEGREES o RECRAGRTGE. NG thprie same

( BbHHHHal 88 Whdthr akaAphikobt exAOSHr @10hg3%Qon of the
/cnR2. 48 A strip thin P | mwas obtained in

agtoidahbénwfihmt Kassaresupedcuding as antopraplanplé was
teﬁéﬁﬁp%HEFaEhé élgﬁﬁ%gﬂgﬁo S< Sgyution of

ramne anmoni um r oxXi e was used in the paddle
developnent and an elongatlon of the strip thin 5

f|In1mas measured using an autograph. It was found
thygmple 11

100 g of P-4 cobtained in the Synthesis Example 4 and
140 g of N-methylpyrrolidone were placed in a three-necked
flask having a stirrer, a thermometer, and a nitrogen gas
feed pipe, and the solids therein were dissolved by
stirring. To the resultant solution were added 6.0 g of
sensitizer C-1 obtained in the Synthesis Example 10 and 5.0
g of chain extender B-4 obtained in the Synthesis Example 8,
and the solids therein were dissolved by stirring at room
temperature for about 24 hours, followed by filtration
using a filter, to obtain a photosensitive resin
composition solution. The solution was treated in
accordance with the same procedure as in the Example 1
except that a 2.38% aqueous solution of tetramethylammonium
hydroxide was used in the paddle development to give an

excellent relief pattern having a resolution as high as 10

pm (minimum line width) at a light exposure of 350 mJ/cm®.
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the el ongation was 70% Exanple 12 The sane procedure

as in the Exanple 11 was repeated 10 except that 5.0

g of chain extender B-5 obtained in the Synthesis

Exanpl e 9 was used to give an gxcellent relief

pattern having a resolution as high as 10 m (m ni mum

line wdth) at a |ight exposure of 400 mi/cnR2. A

strip thin .fil.mwas obtained in,accordance with th
SAnBEHiBoERiRe EALM §aPn OPKB LBRE e APFO TARGCln Wi th The same
ehopgatihee 96 LRhetBbr ERakpiR fii b-ep@s cRBAS YN d 388 Bgueous
an autograph. It was found that the el ongation was

5504 uthapar it tesrExeplyéammpo ifhe hydwexprec wagr 8sgd im the

G S R T i e

t 0i hveagnmexegkkantisial ah patbgtaphhaviikgwas found that
resolution as high as 15 pm (mnimumline width) at a

| PRt cdRpBatiienoF28080/3/ cn2. A strip thin fil mwas 25
obtai ned in accordance with the sane procedure as in

the Exanple 1, and an elongation of the strip thin
fEkampde l1Beasured using an autograph. It was found

that t el ti 30% ti Exanpl
D he Mirestracaanretut® Al i Ea ErBrRIs LT, FiEReGeatea
exgepptt BRAtCchapngestendatinBeZtebtiaknedsi Botth€ned in the

nthesis Exanple 6 was not used to give an excellent
reypeRephet Bramrde AavpAguaceresel givenals oHrghlestogeliet

pm(mninmumlLine w dth at _a_light exposure_of 900 .
R Y PR R REP L RBS 2 o ledrnaa 1 HECOPaRtEET Line
Wiilthheasagel pgrECEUpEsasel Brt BO0 RYABRFEe 4a SBEi@Nthin

el ongation of the strip thin filmwas 5 neasured using

ahi bt vep aphtainedasnf agaardpacet néthetbrgaamgnprasedure as

0 [
1§ﬁ6the Example 11, and an elongation of the strip thin £ilm
was measured using an autograph. It was found that the

elongation was 55%.

Comparative Example 1

The same procedure as in the Example 1 was repeated
except that chain extender B-1 obtained in the Synthesis
Example 5 was not used to give an excellent relief pattern
having a resolution as high as 15 pm (minimum line width)
at a light exposure of 400 mJ/cm?’. A strip thin film was
obtained in accordance with the same procedure as in the
Example 1, and an elongation of the strip thin film was

measured using an autograph. It was found that the

. elongation was 30%.

Comparative Example 2
The same procedure as in the Example 4 was repeated
except that chain extender B-2 obtained in the Synthesis

Example 6 was not used to give an excellent relief pattern
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Conpar ative Exanple 3 The sanme procedure as in the
Exanple 6 was repeated 10 except that chain extender
B-1 obtained in the Synthesis Exanple 5 was not used

to give an excellent relief pajdern having a

resolution as high as 10 pm(mnimum|line width) at a

i ght exposure of 400 md/cn2. A strip thin filmwas

obtai ned in accordance with the sane procedure as in

t haviBgERanmpbeletiandaanhépbngsat ROnuof (Mhsigum pinki width)

fi.lmwas asured_usi ng ayt.ogeaph, 1t _was_found,

thbc 2y paonl BREEEPER Raso Ao s i G-I arTe §ibp vas
Toptaanedpincadybedascenwifhs ExanBhfe8pwasectigReatedin the
except that chain extender B-4 obtained in the

Shrefedrsd. ERBAPRE 8leRgakéPnUSEdthE §itvédPrakhdrcéLlentas
repi tLet Vi ol utio S <[l 0
CRrasiend) bELg, I yR0eB-aBiy relads sy, Thag B®
ndlongBatPost wap LBEN filmwas 25 obtained in

accordance with the sanme procedure as in the Exanple

8, and an elongation of the strip thin filmwas

n@@ﬁyaggty§gngxaﬁ§§gtggraph. It was found that the
el ongati on was 30% The conbi nati ons of the

phot os&hsi same popyrBuseand iBothRaFrawrienferss rRpeated

p nsytiv p ' apd-t : | & t :
PERLEDEnTh b oI PEL bR Rec 0 BB aLRBL 1 She' Bincpienic
SPxaripbées lwdb. nfol ysed ChaghvSeasni ekeelieResekltednpattern

El ongation extender (mJ/cnR) (pm (~) Example 1 P-1
Bhavang aorgsolekiapl es2hipgh 8s2l@5pmigmypimpRadppe gidth)

Pat B fléﬁg %}EgpggurgxggphgoA'mE?%mB:A' Z?Oé)tg':?p SPhin film was
obtained in accordance with the same procedure as in the
Example 6, and an elongation of the strip thin film was
measured using an autograph. It was found that the

elongation was 10%.

Comparative Example 4

The same procedure as in the Example 8 was repeated
except that chain extender B-4 obtained in the Synthesis
Example 8 was not used to give an excellent relief pattern
having a resolution as high as 10 pm (minimum line width)
at a light exposure of 400 mJ/cm®. A strip thin film was
obtained in accordance with the same procedure as in the
Example 8, and an elongation of the strip thin film was
measured using an autograph. It was found that the
elongation was 30%.

The combinations of the photosensitive polymers and
chain extenders, the photosensitive properties, and the
results of the measurement of elongation are shown in Table

1l belcw.
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Exanple 5 P-2 B-1 800 15 40 Exanple 6 2-2 B-2 900 20
40 Exanple 7 P-2 B-3 900 20 45 Exanple 8 P-3 B-1 400
10 40 Exanple 9 P-3 B-3 400 10 50 Exanple 10 P-3 B-4

400 10 50 Exanple 11 P-4 B-4 0 10 70 Exanple 12
P-4 B-5 400 10 55 Conparative P-1 None 400 15 30
Exanpl e 1 Conparative P-2 None 900 20 15 Exanple 2
Conparative P-3 None 400 10 10 Exanple 3 Conparative
P-4 None 400 10 30 Exanple 4 | NDUSTRI AL APPLI CABI LI TY
SriBgcpiesent invention provides a resin conmposition

conpri sing a photosensitive polvimde precursor.,

bRt ybenzox dzilempr ec{icsain pol yBerisdeivioly | Resolution | Elongation
Dol _ybenzoxazol e cap Qk@ergferformmmq curled pgsi n (%)
aving excdllent prpperties B rnnnlvnnr thprpnf L
nErelerle tlEslenf - al 20l met hodl £ A9% orni ad%pat t erlp 50
[Etangte e rlefsiln conp@8ition: qnﬁﬁﬁn eledtrdfic par /0
hEA™adge ah_ di®Bctronicl@edjce hali f$0 t he tflérn 51 S5
CFmrpie 14 A Biot osensPrive res n 5@(9rm05| tli 0ds 55
chpleing: | 52(A) a p8ryner ha 0 ild flAnctional 40
pEtarplefd/ P8  subsyBtoient deri V8@ therdfré@fm (B) 40
coreuand havi-Ag at | €8s? one subsA%Ot uent ldePved flrorfd
P a8 f Ui onal _@Bolp: 400 10 40
Example 9 P-3 B~3 400 10 50
Example 10 P-3 B-4 400 10 50¢
Example 11 P-4 B-4 350 10 70
Example 12 P-4 B-5 400 10 55
Comparative | P-1 None 400 15 30
Example 1 -
Comparative | P-2 None 900 20 15
Example 2

Comparative | P-3 None 400 10 10
Example 3

Comparative | P-4 None 400 i0 30
Example 4

INDUSTRIAL APPLICABILITY

The present invention provides a resin composition

comprising a photosensitive polyimide precursor,

polybenzoxazole precursor,

po

lyimide,

capable of forming a cured resin having excellent

properties,

a copolymer thereof,

or a mixture thereof;

or polybenzoxazole

a

method for forming a pattern using the resin composition;

and an electronic part having an electronic device having

the pattern.
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(C) a photoreactive conpound; and 10 (D) a sol vent.
2. The photosensitive resin conposition according to
claim1, wherein the conpound of the conponent (B)
further has at |east one acidgfunctional group and/or
substituent 15 derived therefrom 3. The
phot osensitive resin conposition according to claim
1, wherein the conmpound of the conponent (B) has one
substituent or two substituents derived froman am ne
20 functional group. 4. The phofgsensitive resin
conposition according to claim 3, wherein the
conmponent (B) has one or two acid functional group
d/or su %ltuent derived.t here
otoséng Pi 986P8%Fﬁvéoﬁ68§PtF8W98€&$ﬁ8nh§°F€r%§%QQn
1 whergh nat pe 1GRBROAGRYE ngAhnf Wit BeruRas idhaleastou@n@nd/or a
substituent derived froman am ne functional group in
i f9bpLibpent drsined EBRPEAERMI(A), and wherein the 30
conpon B r t Le n Ci I
ar oup. 5% o CnBekNA nAal psC 3Rl ErRC et ATl derived
phisbmsensamine fasbmionaﬂogmbmpn according to claim

5, wherein_ th nt (A) has ane substituent
deriveds#anPgR% gg FﬁﬁcFP&ﬁQFnér % and wherein
t he cqﬁpogegblgghthas one substituent or two

substituents 5 derived froman anmi ne functional group
and has one acid functional group and/or substituent

deri h h t it
cormost PRonnGebafeatiys teb R PEABY B BRBraing, o
(&laim a,hehtreesi shantohfopalypEr £he. cBh@onent (B) further

hotoseniltlve resi n conposition_accordin
th

cl ai m,
R BnaFeLAREheoRE: BCHOnCRRGHAPRGRogEoR PHE/ B! e L1 tuent

derived therefrom.

3. The photosensitive resin composition according to
claim 1, wherein the compound of the component (B) has one
substituent or two substituents derived from an amine

functional group.

4, The photosensitive resin composition acceording to
claim 3, wherein the component (B) has one or two acid

functional group and/or substituent derived therefrom.

5. The photosensitive resin composition according to
claim 1, wherein the component (A) further has at least one
substituent derived from an amine functional group in
itself or in another component (4), and wherein the
component (B) further has at least one acid functional

group and/or substituent derived therefrom.



(A) is a carboxyl group and/or a phenolic hydroxyl
group. 15 9. The photosensitive resin conposition
according to claim?7 or 8, wherein the heat-resistant
polymer is a polyimde precurgpr represented by the
general formula (1) below or polyimde derived from
the precursor, a 20 pol ybenzoxazol e precursor
presegted b¥ the general formnula % % bel o di &
pBt ybehPBxB2BFRSBRFTv&YSt FERTPhECTEPES FQBraC§°r ing to

CQPQthgr %HSE@QB tﬁé éoﬂ%ﬁhéh% tagr gak: on@ QuiNEtYtult
X1 ( 25 wherein X1

r@presedt§ramtenramanenfuncgann@lggégpp vandr wpeasdpt $he

2ARNERERL SHPARLE Hn8URuLEECERRES SN 8,0y 48080 A2

rep Fesent § an I nteg
53eroted teoﬁoancamiﬁap@ﬁdbmgohaltbeonpnbeﬁ héstbﬁe ac1d
repeating _units of tp ?:/) O O ~-NH Y2-NH X2 R20
OFYRCEdphah2grguphapey AT XEY éﬁﬁ@é‘@ﬁf:sd&r&"\?gl &herefrom.
organi c group, Y2 represents a tetraval ent organic
group, of which two valences are used in bonding to
hydr oxYhegpbapsseR8itiwpr esenns chypgregsnonr agcording to

ngfgy%lf?twﬁg ggkctgrouglymgg Q%) is a heat-resistant

polymer.

8. The photosensitive resin composition according to
claim 1, wherein the acid functional group in the polymer

(A) is a carboxyl group and/or a phenolic hydroxyl group.

9, The photosensitive resin composition according to
claim 7 or 8, wherein the heat-resistant polymer is a
pelyimide precursor represented by the general formula (1)
below or polyimide derived from the precursor, a
polybenzoxazole precursor represented by the general
formula (2) below or polybenzoxazole derived from the

precursor, a copolymer thereof, or a mixture thereof:

o) |
———————m’ﬂ————NH—ﬁq—NH ‘
cee (1)

0 0 n,

wherein X, represents a tetravalent organic group, Yi
represents a divalent organic group, Ri represents hydrogen

or a monovalent organic group, and n; represents an integer



10 represents an integer of 2 to 500 corresponding to
the nunber of the repeating units of the polyner. 10.
A nethod for formng a pattern, conprising: a step of
applyi ng the photosensitive regin 15 conposition
according to claim1 onto a substrate and drying it;
a step of subjecting the applied and dried
phot osensitive resin filmto |ight exposure; a step of
s8bj éctPn§lPhecexpependpnet doeidiet F‘\‘fl@%eésioﬁ the meppating
t el.op t ' an al kal i ne aqueous sol ution; and
aﬁg?g% é? gﬁ%jggﬁkﬁ%rfhe pattern obtained in the
devel opnent to heat treatnent. 11. An electronic part
havi ng an_el ectroni c device having 25 the pattern
obt ai ned |by th%bngthod according to ¢laim10, wherein
nyi nterlayer dielectfic |ayer and/or

the pattgrn is
a surfacf_anLﬂgt AHLm | ayes NH——
/N
Xa RO OR; = (2)

Ny

wherein X; represents a divalent organic group, Y:
represents a tetravalent organic group, of which two
valences are used in bonding to hydroxyl groups, Rq
represents hydrogen or a monovalent organic group, and n;
represents an integer of 2 to 500 corresponding to the

number of the repeating units of the polymer.

10. A method for forming a pattern, comprising:

a step of applying the photosensitive resin
composition according to claim 1 onto a substréte and
drying it;

a step of subjecting the applied and dried
photosensitive resin film to light exposure;

a step of subjecting the exposed photosensitive resin
film to development using an alkaline aqueocus solution; and

a step of subjecting the pattern obtained in the

development to heat treatment.

11. An electronic part having an electronic device having
the pattern obtained by the method according to claim 10,
wherein the pattern is an interlayer dielectric layer

and/or a surface protecting film layer.



