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DESCRI PTI ON PHOTOSENSI Tl VE RESI N COVPCOSI Tl ON,

ELECTRONI C COMPONENT USI NG THE SAME, AND DI SPLAY UNI' T

USI NG THE SAME Techni cal Field The present invention

relates to a heat resistant resin conposition that is

suitable for a surface protective filmof a

sem conduct or device, an interlayer insulation film of

a semni conductor devi cRES&RIPASUNati on fil mof an

organi c el ectrol um nescent elenent, and an insulation

filmfor protecting wirings of a circuit board Nbre
resent inventiaon relates

articul arl t he
|
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regardln which a ortlon t hat 0 to
Ui o1 atisoRe ThEGHMES AN Pl Bt s G B BaE
al kal i ne solution and a portlon t hat has been exposed
to such ultraviolet |Ilight is insoluble in such
ol ut i an el ectroni c conponent using the sane, and
IEChqgmﬁyfﬂﬁay unit using the same. Background Art In the
Seﬁl 4 %ggxﬁtlgﬁeﬂ fb%l{% ftds to ;ﬂ%ag ?@él&a fn (?drriﬁ)#"i’t‘i/(ﬁq {ﬁ%ﬂ% suitable

her'e ore USG Interlayer 1 nsu |on

for a Sutfel priedive filr %'f'a sE&WuHOQ%v%V hi gntgﬂﬁfér 1ﬁ§ﬁla@§@ﬁlm of a

resi stance, such as polyimde or pofybenzoxazole, have
semicORBRIMSEL1ES dnTnSilhANEFiImi MSiH 8fdMic Eleti¥BlPEa8seRt Bfement, and
their properties. However, the formation of patterns
an indulatidie fil§e fo:C pRAtEIngS Mﬂ’hﬁ@gbﬁt£duemtcbbatr6 OMdr8&articularly, the
printed circuit board involves conplicated and
presemgximraiive plaeesiwes, negrhveawoflongaphansailsitavef irksin ofomposition,
resist material on the surface of the substrate,
regardéngpodistea pbrizomgihathasheteheeneampoadd Bf uigraved elsigirtyis shsibs soluble
via etching or the like, and washing of the surface
in an aguaons aélgﬁjglersa)glglomérgb@dqqﬁ@p@ thaf h@d:teepégqug%‘go such ultraviolet
hot nsitive material was devel oped, vij
tight if SRl s eoTRom B GIACOHLG T PPReT et sSes g @ display
mntuﬁg %ﬁrn formati on via exposure and devel opi ng can be
PAitaffB®Y and used as an insulation material. Heat
resi stant photosensitive materials, such as
phot osensitive polyimde and 1 photosensitive
BackgP@InPgRzoxazol e, have been devel oped and put to
practical use. Negative-working photosensitive
Pah)th8isemidmdation isd s e indfgindy nekgdls Gas® b¥@nhé&retdfore used as
devel opi ng have excel |l ent heat resistance, and
interlayapiisulatim €hns.belreasiehy yeagpwaith colgoeifiioamhaving excellent heat
Accordi ngly, such negative-working photosensitive
resistapot.y isntideasmgpodyimads @r @olybwpkoyeedlhyhavd drege nsatbers difterlayer
devi ce manufacturers. Such negati ve-worKking
insulapon fidwe hscrisgeofpbeiy ipnontstiemt erlpwpyer, i fommatien pf @@U@mﬁ on the
by a nmethod (JP_Patent _ Publication (Unexam ned)
§9ar diRERER cgmphcated and

via crosslipki the like. to form ter.ns, .Thes
substrate, exposure of'a' gx n 3193 relioval OF unfecessary sites vin etching or F the hke

and washing of the surface of the substrate.  Accordingly, a heat resistant

‘photosensitive material was developed, via which a resist material at a portion that is

necessary after pattern formation via exposure and developing can be maintained and

used as an insulation material.

 Heat resistant photosensitive materials, such as. photosensitive polyimide and
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negati ve- wor ki ng phot osensitive polyimde materials

are basically designed to be suitable for devel oping

t hat enploys organic sol vents. However, these

materials are not intended to cope with devel opi ng

that enpl oys an aqueous al kaline solution (i.e., an

aqueous sol ution of tetranethyl amoni um hydr oxi de),
photoskisitivd spadpinsizderzetk,t habe bess dgvebljednmahd cpiun tberpractical use.

of waste liquid processing in view of the
Negaaverwookimg nilaltosepghnse ipizmeads whterate fitat eagisy apahichsyvents in

have poor solubility. Thus, it was difficult for them
develomngogmqo@m@lim%.h@@rtds'e&tanqq:eg@‘td vBpHotiks ngan be easily removed

hot osensitive polyirnide materials that can enploy

therefgpma| Kedcprfdngly) tchdiwepiveravakls pleptatrositysiplyisadganaterials are

al kali-soluble group as base material. In_contrast, .
emplgyed by @i f9ee by Off AeVisAt MANNEMTHEIce PAFkE eppgative-working

follow ng. efficient .devel pping with the yse of
PhotoRGISHFYS, PORBINT S g ARH Sal KB erIeeAfFbIbe 2 method (TP Patent
.phot osensi ti.ve [ yi @ cyr , ' I ed .
Pt R RS S B8 C0] gt b 18985 S heren «
j d.i - of kali -sol ubl e. of ..
comphif 45503 HhSGRITEAE! oy 3 BliEiz) YB SRS, o poyimiae
preculép) a&aetm)gbowaaxam REANINOmg 209021d 8237 8) . foRRCPUREMST These
det'eriorated polymer solubility in an al kaline ™
negatiVeMeHRRES photiseRatibY pd1irhider sHi6L419NaRf basically designed to be
phot oreactive group. Even if patterns were effectively
suitabl€for ddueledidotthhiomhpigy €l 0v@Indpidigentsi | Movevei, ghdsei B atibls are not
cured and shrunk upon the ring closure reaction that
intended cter sopeheithadgyelopimg deatpereploysoan agudaunadlkylimorelativad(i.e., an
into a polyimde. Wen a thick filmof 20 p.mor nore
aqueopasolidiod, of tetrafmethyilroowmeuror lacdkedidghawhichus emsidered to be less

: difficult to use. Although a polyimde that was )
problegeptifp|ig {55080 Obr WaFE c L¥Id ehfocessiie i1 y1wal o1 \the environmental

conscxg)gl\é%gsggﬁgrggeiqté y\égxgogx% &ie&r l%rgt,}gqoggoilllaaii ntelnytgxru%f) {to\ggsCSifﬁcult for
hot or e ive gr was_J. nt roduced ;i nto sone of, th .
them B0 R0 0K  Phlh, SRR P LR REr a0 BB i materias

that cgﬁ i fﬁinsgﬁlgg &AL ALRE BrRH gra Z%ivtglé)p?xﬁé; Sk Cbron?ﬂ}gseaﬁh ik fi-sotuble

Cros k|ng.agent are a conposition
group| 356 280n&krial. NtIHOBHEIARE iR WPROEZTIEAE tth VFHiBTAHP feBrddiRe patterns
pol ymer to prepare a positive-working or

followiggatdfierenor iedgopmiger math (i 1188604f and dErdBleeWbrking and
Publication (No.) 10-316751 (1998)). D sclosure of

alkaliridhéeedopabld plivtdivaspivegeiyimide enéduesorpmwbydhdprapared by a method
negati ve-wor ki ng photosensitive resin conposition,

whereireg phationgctibe groug ipartrddueetihato fvase abthebdlenii-exdpblegkoups of the

_ultraviolet light is easily soluble in an aqueous

polyimgidp a|premursy] utiton04did 92, pdPt i mtenthabutlatipper(Unepgasered) No.
to such ultraviolet light is insoluble in such

2002-583080-ohccayss iy defcrprded -RdymsT esokiulib gante alkaline developer

| vent - sol ubl e pol yi m de having a ecific structur .
causedr Uy BEERRCTIRR eﬁ@i%wt%egﬁwep%%%eﬁgnds RPSog i vTe effectively
t hat .renders.the aforenentione i mde easil )
reprodyf 7 EWIRR “dayeloatien b SRR SDIYABHEY andhepibedls upgn dhe ring
.closurch g%%gg%lc ﬁﬁ’é} ho?clrcﬁrlé;n\ﬁrgf?% ga{ H@(ﬁgﬁgé epreéur}%repsy ﬁngfljf( e&&ﬂv‘éﬁlﬂ into a
polyimide. When a thick film of 20 pm or more was used, the film became cracked and

thus was difficult to use. Although a polyimide that was soluble in an organic solvent

and in alkali was developed, it was difficult to efficiently reproduce good patterns
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More specifically, the present invention relates to a

phot osensitive resin conposition conprising: (a) a

polyi m de having at | east one group selected fromthe

group consisting of a carboxyl group, a phenolic

hydr oxyl group, a sulfonic acid group, and a thio

group at the termnus of the polynmer main chain; (b) a
follovengpievaldphay wbgnaa otynrectivalgkeurf wect indraluced ooty some of the

conpri sing unsaturated double and/or triple bonds; and
alkali-seluble ghoipepd] theepdlyataron Thos.t & gthoto aThie gprasgemtor a photo acid

i nvention can provide a polyimde having an S
generagpik apd - ayolagis erefsbokingt agents aorgdesd to cthgi pempesition instead of
. bei ng soluble in an alkaljne solution as well as. in an .
introdpgigg g Ehotoseardive ioRPale dh@tRoIYBE Tt FIEPatsT 2 pfISytis-working or

negatigy M WaECTHE BT 1700 H B8 FaIet oRe ot ooy gy 0-316751

0998§ja hi gh-tenperature-treatnent after devel oping with

n aqueous al kaline solution. Also, a negative-worKking
phot osensitive resin conposition can be obtai ned,
which is excellent in pattern formation, heat

ITsckﬁHfhﬁﬁﬁ@kﬂJéﬁfo crack resistance, stress resistance,
! ang practléaglllty in heat treatnment. The resulting

CORROSItdeAN {nveRAbA! pHAREY R BESRARBLYOMSRH pRStofensitive resin
surface protective filmof a sem conductor™ device, an

compdsitiodl, képaedinknehilcBtd portion! thut Bhs RotSRIBnCapdUEd & ulemislet light is
an insulation filmof a display unit, and an

easily isnRiblatid an dgukond alkalipe cobdiomgndvar porgjenathathed been kxposed to

' board. This description includes part or all of the

such uftpamielet dighs iglinsolwdedn isnch selutes esingt dronlkahdyoduble and organic
draw ngs of Japanese Patent Application_No. ] )

solvenpgolables pebamidthihaning ag spesifier fiuEtH6c urkdift Psgsephdnvention also -

..present application, Preferred Enbodi nent of th i
providps g ommragition thaf pendsrs Hgfeflfﬂrwgggf}oq%eg@amdﬁi il sglble in an

alkalirig" éltgﬁﬁgﬁ’érg Sile! VSO gar{df’] it e itin QALY dlodlke, thereby
eﬁ%Cﬁggﬁﬁﬁﬁ%dh&pQ??“ﬂ&ﬂﬁ$ﬁ9'"So'“b'e group at the

1 'Nus 0 s ‘pol’yner nain chain. Because of the
PRl e iSLAINE He€ prédent | BvBMoNGERSSAHY LOpREBRA sRive resin

an Iimde ringvia aring closure reaction via heating

compoSition dnpridifga(d PhofinAde gdaing saleabtysheo ghdly k@letldl from the
case of a polyimde precursor. Accordingly, high

group t&RIngt off £cirbeayngmiip] 8 phoneliehgdioxyl gtouesa subfuld adig group,
fromcuring and shrinkage via imde ring closure is

and a thidl grouprad thértmmisug bf die pollymec amaibechfior; ribdl anmmepound having a
easily than with the use of a polyimde precursor- In

polymerizalyleofunstignal gralup | domypresne ensatigptethdentalandéor triple bonds; and

devel oper used_in the sem conductor industry, an
(c) a photrpplymesizatee IgHalYS used in the pol yimi de of the

present invention is preferably a_ hydroxyl oup

( pAPTPIEERRIVEEON SRR REPYILe ﬁm%wfie éﬁ‘&ag)a,n akgliisgfuble group at
. roup, or a carhoxyl —group. A _phenoli.c .hydrox roup .
its pol gt Erimme it Begeaeb it s EATSE pEneN abiveel! pndh pE oreanic

resent invention, a.resin conposition i t ai,ned

sorvenbyi Rl o fRn AL oPhgT RORG Rl SshE PUNSERGRa ™ = base
polymeqr OUR, CAMRIHaE " NRBLAT §LE d_irgf?ilébl ceon%gs/i&{ L pal epolymer via
high-temperature-treatment after developing with an aqueous alkaline solution. Also, a

negative-working photosensitive resin composition can be obtained, which is excellent

in pattern formation, heat shrinkability, crack resistance, stress resistance, and
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bonds and a phot opol ynerization initiator to a
pol yi m de synthesized with the use of an endcap agent
havi ng an al kal i -sol ubl e group. This conposition is
easily soluble in an al kaline devel oper before
exposure but becones hardly soluble therein after
exposure. Thus, a reduction in filmthickness caused

practibabidgv el Bpiingeitsnedil The aadhliing d@ngRBRURINSIsopartiehiladly preferably
pol ymer via high-heat treatnent follow ng devel opi ng

used for h Budaceappoentisedllioad i needicondudtondevise, natintelagssasylation film
Thus, the conposition of the present invention is

of a semicehdemior devipgtandnsuliormiinaf,z dieplaysinit, akdbn basygtion film for
crack resistance, practicability in heat treatnent

protectingwiriagp of atcincaitthogzd- nent ) 0 11 0 XRA m N CI RSC~-N R2
Il Cn 00 tRs ) (R3)Cc 0 X~-(R4, OO0 Il 11 N(RNR 2
n C Co3)" 0 (RS () Rstress resistance, and (1)

O0 11 11 NRN R4 X 11 11 O (R3 a00
ROLINR deSCI‘INUO](l R’gacludesopz(rt T all of the contents as disclosed in the

description and/or drawings of Japanese Patent Application No. 2003-156269, which is a

priority document of the present application.

Preferred Embodiment of the Invention

In terms of usefulness, the polyimide used in the present invention is soluble not
only in an organic solvent but also in an alkaline solution because it has an alkali-soluble
group at the terminus of its polymer main chain. Because of the polyimide structure, it
is not necessary to prepare an imide ring via a ring closure reaction via heating or with
the aid of an adequate catalyst, unlike the case of a polyimide precursor. Accordingly,
high temperature treatment is unnecessary, stress resulting from curing and shrinkage via
imide ring closure is small, and thus, a thick film can be formed more easily than with
the use of a polyimide precursor. In view of practicability concerning an alkaline
developer used in the semiconductor industry, an alkali-soluble group used in the
polyimide of the presentl invention is preferably a hydroxyl group (particularly a
phenolic hydroxyl group), a thiol group, or a carboxyl group. A phenolic hydroxyl
group and a thiol group are particularly preferable.

In the present invention, a resin composition is obtained by adding a compound
having a polymerizable functional group comprising unsaturated double and/or triple
bonds and a photopolymerization initiator to a polyimide synthesized with the use of an
endcap agent having an alkali-soluble group. This composition is easily soluble in an
alkaline developer before exposure but becomes hardly soluble therein after exposure.
“Thus, a reduction in film thickness caused by developing is small, and imide conversion

of a polymer via high-heat treatment following developing with an aqueous alkaline.
_ 4 ,



"R3 "a Y-4R4C0-N H Y4AR 47"nCO- NH (3) 0 0 R2-N(C'' ,R(C

JNRR-NNOCCAR4)-Y I C ClI H R5) RO 11 (R3) On (Re a

m(2) (4) In these fornulae, R represents a 4- to

14-val ent organic group; R2 represents a 2- to

12-val ent organic group; R3 and R3 each represent a

hydr ogen atom or an organic group having at | east one
solutio® et iebsatyed Thusheha ngpatigorc of\ iegiresxgt divemtion is excellent in

phenolic hydroxyl group, a sulfonic acid group, a
patterhhiformgtiayp, heand sbrigleatilotygr eugpsk heesistapct, t 6ir@@ Sresistance, and

carbon atons, which may be the sane or different; R
practieaplitssiorhest freatnvent Slow-tamearhigire treatmentX and Y each

represent a 2-valent to 8-valent organic group having

at | east one nenber selected fromthe group

consi sting of a carboxyl group, a phenolic hydroxyl.

group, a sulfonic acid group, and a thiol group; nis"

a nunber between 3 and 200;,and in, a, and (3 are

each an integer beﬁﬁeen 0 gnpd 10. In formulae (1) to

(4), RL repre ents truct el enments of acid
dlanhydkﬁﬁé IS%%WRZEHGQ\‘

or gani ¢ groups

conpri si ng Ih nat ic rjngs, Organic groups
having 5 to 40 carhpn a onq are payticularly
preferable. Specifi® ex nkas of di anhydri des

i nclude: aromatic tetr@éﬁ)boxyllc acifd di anhydri des,
such as pyronellitic a @di anhydride, 3,31)

4, 4" - bi phenyl tetracarboxylic acid dianhydride,
2,3,3‘,§S-biph yl tetracarboxyf ¢ aci ¢g4di anhydri de,
2,2',3, % -bi phglyl tetracar boxyg C aci d| anhydrl de,

3] 4.4 benzéphenonstjet |
x—Rj ﬁf}ﬁ\g s A S g

aci dléﬁ rldB 2,120t s( 3, 4Cd|c rbd%yphenyl) pPopane
dlanhyd()de 2 blS&%@S dlcaobox phehyl ) pr opane
dlanhydrldQR?ﬁ 1 -by sg3,4- dicarﬁ ¥yphenyl) ethane

di anhydride, ", 1 -bis(2,3 -dica yphenyl) ethanecn
di anhydri de, bIS(3 4- di car boxyphenyl ) net hane

di anhydride, bis(2,3-di carbgxyphenylgnmethane
dianhydride bi s( 3, 4- dlcarboxyphenyl)sulfone

di anhydri bis ( ) Jet her
di anhy\r CQENB (Eéfzneié{\fcar ic acid
di anhydri de,

: R

; , a 3)
: 9 9

C c
‘ Y—{R4-CO-NH—R* N R N RF-—E—OC——{R“)—Y
| C C m
| il i
1 (R%), o l3 o =R
| bR, @)

In these formulae, R' represents a 4- to 14-valent organic group; R* represents a
2- to 12-valent organic group; R and R’ each represent a hydrogen atom or an organic
group having at least one member selected from the group consisting of a phenolic

hydroxyl group, a sulfonic acid group, a thiol group, and organic groups having 1 to 20
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9, 9- bi s(3, 4-di car boxyphenyl )fl uorene acid di anhydri de,
9, 9- bi s{4- (3, 4-di car boxyphenoxy) phenyl }fl uorene acid
di anhydride, 2,3,6,7-naphthal enetetracarboxylic acid
di anhydride, 2,3,5,6-pyridinetetracarboxylic acid
di anhydride, 3,4,9,10-perylenetetracarboxylic acid
di anhydri de, and

carboR, ek s phidr diayabbdaky gheryb) diffathydk oppopants a 2-valent organic
di anhydride; aliphatic tetracarboxylic acid

groupdBaany df eabdsrepsselt @3- valtgnet velaoarimorid groupdiading at least one
di anhydride and 1, 2, 3, 4- cyclfpentanetetracarboxyllc

membec isdlediednfryy thd:egroup con31stmg of a carboxyl group, a phenolic hydroxyl
3,3",4, 4" -di phenyl sul f onet et racar boxylic acid

groupgp snyuiciagid Srene, and adiiel gicanhyds RasmbeRbeiwgenBeand 200; and m,
structure shown below. 6 In the fornula, R7 represents

o, andyf W?W%tnéﬁﬁebbetdve&ﬂ&@‘%b@ ected fromthe group
nai}siéﬁliuﬂ% Qe G- B praeats Sialiealc waﬁﬁgg%éﬁﬁﬁaﬁ?ydﬂdes

s ) Sl AR SO Pl 5. o

Ofganéiéﬁﬁﬁ%aﬁilﬁﬁ%%@% sPedfbotafor P B 1AM S BRACABIY P,

acg gl a@%!;lﬁﬂglegeof 2id dué’hl%rd’rf?i'e@riﬁ&}ihé AR DRUYE A oxylic acid

aci I an ride, 3, 4' - benzophen

dlanhﬂ}?d&t rsﬁ’&ﬁ%@%)‘éﬁl@h@i@ ziiuﬂ' BRDAAEIdRe 33", 4 4'-biphenyltetracarboxylic

. 3, 3" - benzophenonet et racarboxyf i c acid

acid d| aﬂﬁyiﬂf/drdcﬁa 2, 22 BB aS8bdhHhdhchetbaaypgiyl ) pr agdne  dianhydride,
di anhydride, 2, 2-bis(2, 3-dicarboxyphenyl) propane

2,2' 3 di-biphydylitaencadhoky bt a€id, diadlchideo X PhAgivpedaiphanenetetracarboxylic
di anhydride, 1, 1 -bis(2,3 dlcarboxyphenyl) et hane

acid d| diahjpidte, b2.8[334benzemhbosngitfernprhoral 1hanea<:1d dianhydride,

anhydr.i de, bi s(2, 3-di car boxyphen I)net
2,2- blé@a‘hﬁwrbca@p erﬁflhv(rspmedii@ahb@%}?ﬁp 15( e %ﬁ@oxyphenyl)mopane

dlanh)gé &H:ydr I de, bi lsi %154(3% 8ica1%0)§(¥'gﬁe n}%e)ﬂ%nlger dianhydride,

ydri de,
: ph f
L1-vift SRR R i PR E BBty Dipethane
di anhydri d : :
dlanh}ﬁﬁg&bl s( 3, Z di cgjr%oky%lﬁg%bf xﬂ? Pengrl )el?]eéh%%ﬁ d di anhydr idlcimhydndc
bis(3 &d?ca%&{ﬁhééywsuqiﬂoﬁar boxyghgmexideoheny Igidh woal%ﬁﬂ)oa%ﬁenyl)ether

di anhydride,” and an acid dianhydride having th

dianhysdridéct Ur e shRWH-hedionalah e Rheiboalllce. Thea@dCOHDOUﬁfiﬁlhydnde
may be used al one or. in combinations of two or nore.

9,9-bis(3|frdichsbdxgpheryd)fludienieepr esent sacdd oxygen at om or dianhydride,
group selected fromthe group consisting of C(CF3)2,
9.9- -bi{(4oE33 Alj caabaiypbenoxan phd2d] pidorRde nay barid he sane or dianhydride,
different and each represent a group selected from
2,3,6,7- meplgh@k@pef@tmgarb@wlgc ofcid Hyarloydadeat 2 5.epynigliresstygcarboxylic
roup, and a thiol group. In fornulae (1) t

0]
acid réb@ld@'érﬂdg st Pet. 4P Bereresteiieerbexdicam aed vwfsléhhséﬂfr@e, and
2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane dianhydride; aliphatic tetracarboxylic

acid  dianhydrides, such as butanetetracarboxylic acid dianhydride and
1,2,3 ,4-cyclopelltanetetracafboxylic acid dianhydride;
3,3"',4,4'-diphenylsulfonetetracarboxylic acid dianhydride; and an acid dianhydride

having the structure shown below.



2-valent to 12-val ent organic groups conprising
aromatic or aliphatic rings. Organic groups having 5
to 40 carbon atons are particularly preferable.

Speci fic exanpl es of diam ne include

3, 4' -di am nodi phenyl ether, 4,4'-diam nodi phenyl

et her, 3,4'-di am nodi phenyl net hane, _

4, 4" -di am nodi phenyl met hane, 3, 4' -di am nodi phenyl

sul fone, 4,4'-di am nodi phenyl sulfone,

3,4 -di gxm nod| phegyl sulfide, 4,4'-di amé;odl phen I

sul fi 1, 4- bi Sf\M- am nophenoxy) k@nzeneR enzi neR 0
O mpfkn edi e, OP- pheyyl en H_
v 6-n A ey NH
0 (4yani nophenox¥_rh | f e, 0
o) -am nophenoxyphenyl ) sul f ahe,
bi s(4- am nophenoxy) bi phenyl, bis

{4- (4- am nophenoxy) phenyl ) ether,"

1, 4- bi s(4- am nophenoxy) benzene,

2,2' -di met hyl -4, 4' - di am nobi phenyl ,

2 §1 ﬂ’&l fg{rﬁg.lp, ﬁ gfcprﬁe&lﬁg %B?‘me or a group selected from the group

c0nsz§1r§ ogpg(? hy'q@?gﬁﬁ'ﬁ@%%ﬂ% and R® may be the same or different
and e%él%.répiés&m tagérlg)gﬁs%epeyc%ed“ frz"_).m g? aE{Oﬁﬁkﬁb b’ﬁ;gﬁxﬁé of a hydrogen atom, a
( r hyl ) - 4, 4' - di am nobi phenyl

hydméyggrggg’( dagm}ﬁ(glp nyl)fl uorene, conpounds obt ai ned by
Suhﬁidn‘g“ﬁie@@ &ﬂ?p(ﬁfndgor?;e} QY@%‘?}%@%‘%?M@I&&%&Q@?}H& deidABanhydride,
of theSe substances W fh gfoups or hal ogen

2,3,3' ait-Bifhenlltd tplRatt ok yliy Glcth ai@mgid_i@m @2'?mtlﬁlﬁh@ﬁ\ﬁtetracarboxyhc acid
bi scycl ohexyl am ne, and di am ne having the structure

dianhgdvdde) bel 0%y3',8 4HRBhAdPNe 2 t &l aMNdXyHZN NH2 adiid? . dianhydride,
wherein R7 represents an oxygen atom or a group

2,2'.3 Stbeazopliefonsitacarpxylip consi sting afid C(CF3) 2, dianhydride,

CH3)2, and SO2; and R3.to R’ be the sane or
2,2- bla Mimowﬁaer@dimow@pd@@éﬁ@n@ g'g s (@ S-diceepxypbemyl)propane

dianhy rifergr “and at HhAER %slcaﬂ?egs&gﬂ%?éﬁbﬁ’%%nﬁoﬂﬁﬂé°Xy'dmnhydnde
1,1- blg%:‘} Idlcagaoinypg?xgzﬁfe%%eph ecﬁ)gp}i;]yec{r}ggn e (?2 odlg%rﬁp]gﬁgphenyl)methane
d1anh}ddr§(i]3e nyl met hane 'bis rg%/ Kt dlC? b%%ﬁﬂ%lyw%?{%nms g lofj Io B ﬁ enyl dianhydride,

di am nodi phe
bis(3, @R‘lﬁédrﬂ%@ fhef é{l)&qﬂlﬁ%n‘)d' pﬁ%ﬂ?ﬁl’dr | 11 de,pis(3,4-dicarboxyphenyl)ether

phenyl i am ne, P-phenylenedi ar ni ne,
dxanhﬂdﬁdek" s(4- Q@—BQ@thﬁl(é/rbbﬁﬂilﬁzﬁl?l)hexaﬂuoropropane dianhydride,
9, 9- bi s(4- am nophenyl ) fl uorene,” and di ani ne havi ng t he
3,3.4,4'- d1phenylsu1fonetet1 acarboxylic acid dianhydride,
9,9-bis(3,4-dicarboxyphenyl)fluorene acid - dianhydride,

9,9-bis{4-(3,4-dicarboxyphenoxy)phenyl}fluorene acid dianhydride, and an acid
dianhydride having the structure shown below are preferable. These compounds may

be used alone or.in combinations of two or more.

O O
Q I: :l |: :I O
H H -



O structure shown NH2 H2N NH2 9 bel ow are wherein R7
represents an oxygen atomor a group selected fromthe
group consisting of C(CF3)2, C(CH3)2, and SO2; and R8
to RBI may be the same or different and each
represent a group selected fromthe group consisting
of a hydrogen atom a hydroxyl group, and a thio
group. 3,4'-Di am nodi phenyl ether,
4, 4" -di am nodi phenyl et her,
3, % thdifarmiledR Phenyderst HaoLygen atom or a group selected from the group
4, 4" -di ar ni nodi phenyl net hane, 3, 4' dlanlnodlphenyl
consissitlgf ®E(CHy)4' C@ iy, nodi POgmd Rﬁlafndrﬂé may be the same or different
1, 4- bi s(4- am nophenoxy) benzene, and di am ne havi ng
and eadierqiresﬂnt argoshowlechel Hwrathe panpi cedsasting of eflerdabgen atom, a
These conpounds nmay be used alone orf in conbinations
hydrowpy] graop.oamdnothacl grauphe fornul a, R7 represents an
ox gen atom or a group sel ected fromthe group
STosmiiirg G (O(EF3) 2TererTRe) Srucinel Stmmenth @ g Rehich are
na be the sane or different. . and each represent .a
2-valegt 5%23@1%% PEIPIC FHOEAE CHMBUSI PO e ngléathyHP%@enorgamc

groupsg %F‘Wﬂgg (4%)) E&t ﬁ‘%r 5 e&’%gg araiégl Olf?’g‘zi’ eesen{ na _
22:/ I%:%gen at %.gxlptl phoefnmdlufmmlgyd 193%!1(3 gr glﬁp dla%lﬁﬂhgfﬁglﬁgl ether,

Foup: gr SUp-Sr Anor gani

4.4'- dlja]phﬁ% lrleex‘éﬁ Ry ?hoﬁfﬁtrnl%&gpgmmg{t%g?ﬁ Id@émﬁﬁo@ﬂﬁﬂeh&lﬁnetbane

ul'ting’s ve resin

3,4'- dﬁ?{ﬁﬁ@@ibhérﬂ)l sBRopad Rz ﬁﬁﬁhn@cﬂlﬁﬁgﬁﬁm MilfBR! €3eMldidninodiphenyl
hydrogen atom or an organic group. Fromthe vi ewpoi nt

sulfid®f 8al-ubininbyiphenydn agfeeusiAlkia(4-aisetithoRylbengshe, benzine,

al kal i - sol ubl e group, i.e., a phenolic hydroxyl group,
m-pheaysulefianiioe,aci d gr obqphenyleacdihinabe, gr oup 1,§-naphthalenediamine,
preferable. In the present invention, a phenolic

2,6-ndpptiradongdiagrioap, a sul fonic acid gr’f@i(ﬁ ammoahen(}ﬂ}’@henyl)SMfone

group and a_hyd en atom or an al kyl group may ex
bis(3- %mmﬂpbaﬁ@w@wyl)%ﬁ fonggul ating t he armﬂ?#ﬂ § Bé‘PmaHhenOXY)blphenYI

bis{4- ?‘légl%lé’!% FotRbphAS SRISRS. (ho T ate bi-GFCGBPISRIRTPIY benzene,
. l.k | ut b I t T

22- o S s Ry Blosensi i ve 1 oot %aco?%aﬁgﬁ* ¢ finoipheny.

3,3'- dﬂ%}ﬁxfl ﬁé,g d%ﬁ‘re ggﬂ‘i}}ﬁt e rate of di S§§| er'tl?ﬁ ﬁpﬁndlgﬁnnoblphenyl

t he abundance ’of an
2,238l #c@llame% Lkbh*edlgﬁlml ﬁbn%% angdzigy Ei%tﬂaﬁlea@tm'l&a%nompheny1

't her eof én an orga i c’group represented by R3
2,2'- dl%élmﬂﬁoﬂeﬂ@l)tm andiehisdhipaenyat ons, the %ﬁ@mﬁmﬁm@henyl)ﬂuorene
becones

compounds obtained by substltutmg one or more hydrogens of aromatic rings of these
substances with alkyl groups or halogen atoms; aliphatic cyclohexyldiamine, methylene

biscyclohexylamine, and diamine having the structure shown below:



i nsol ubl e i n an aqueous al kal i ne sol uti on.

Accordingly, R3 and R5 each preferably conprise a

hydrogen atom or at | east one hydrocarbon group having

| to 16 carbon atons and the bal ance is an

al kal i -sol ubl e group. NH(RA)m X, which is a

constituent of fornulae (1) and (2), is preferably

repraggented by forngéa (6), which igla cathonentg? RS

-f-. froma priom noani ne as mertdcap Qg :

Hy ' 2N Hat 0 8- vHRi N NH;

havi g 3 ; ona menber sel ected from t Rg/graup

consi sting of a carboxyl group, a phenolic hydroxyl

group, a sulfonic acid group, and a thiol group, and
H,N_TOr e preferably a 2-valent go 8:valent organic group

hngat | east ongy sef ectei Nt gom th gro NH,
\@ﬁ. a_oR’ a.ca w/group, a pliq'fh dr%%‘/)@/
grou oup. q HR4' ) m® mﬁ
A, wiiEh, (39

N

a ,
-CO((?M , i a constituent of fd® :
and (4R is prefer&®ly represented by forrdl ae &F)
and (&e, Wwhich is a conponent derived froma substance
sel ected from the group consistipgyof an acid

anRyK aNHD arboxylic acid, moaci d chloride
conpou 5l vated ester ] as an
endcap agentQ@ Y preferably a 2-va aNHnt

fromthe group consisting of a carboxyl group, a
whereph BAabpresdnts aoxly g@f 8o of aStiblip Rk ctedCir6mahe UpouRBEndsting of
thiol group. More preferably, Y is a 2-valent to
C(CF2,va(@H$)0ngdr8©;; 1dnd @PoumpRﬁ%vma}g bat theessiic @nediffierddgr and each
sel ected fromthe group consisting of a carboxyl
represgrioagroup spleeted| fremhipdr geyb qpmeisting aofda aythigsh gooym hydroxyl
In fornmulae (3) and (4), Y may include only an endcap
group gl thigheteyant ed by fornmula (7), only an endcap group

represented by fornul 8)., _or hoth groups D
| R EREN e PR G ¥ Aiamiipdihenst 9By 5 4t diaminodipheny]
I n formu}age {6) t 8 R4 represents a,2;val.ent. gro
ether, <ol ect edi ’fﬂ r %%1“%"%%&8#‘%%1116 MSi sti ng of‘ﬁl{i Cfﬂﬁ]ﬁi%{l%’genylf%ethane’
A . - -4 24 ' 5 r epre: . .
- o RO GIRRCELS aBorodBlB1® SREA oBIEaMbRyiohcry

sulfid® "y A aBeinédipieny? NYEHQXY! m-SlRneanthigydr @9&{&9&ﬁediamine,

groups having 1 to 10 carbon ‘atons; and R14 repreSents

 1,4-bif4-SDROPRSIRRY ) IGmes:, Sﬁb%ﬁé(ﬂ%rﬁifn@ghéx’f}ﬂ)fm&élﬂe,Cﬁﬂshﬁa}ﬂiﬁg having
0

of a hydrogen atom and hydrocarbon groups having 1 to
the 10 car borstaicoure. A hydr ogesha@tom or hydr odassiben are

preferable:

- ' RY ' B g1 R R? RS
LSS SN 5 TR < ¢ S 8 5
HzN Nh . N NH. H2N NJJ\@)'LN NH»
H R'— H H H

HyN ' NHz  HoN
H H 2 H H NH;
N RY N . N N
0 D/ \C( 0 - o @( o}



groups having | to 4 carbon atons is preferable, and a

hydr ogen atom a nethyl group, and a t-butyl group

are particularly preferable- R15 and R16 each

represent a nonoval ent group selected fromthe group

consi sting of a hydrogen atom and hydrocarbon groups

having | to 4 carbon atons or a ring structure wherein
whereRLR irsprdbdire bh YxhgmnstohpoRAGro8p gelecrrd @i theriggdenp consisting of
_ ring)- R12 and R13 are each selected fromthe group

C(CF0an6(GHi)agand SO-hyatdoBénio Biomayabhydie osaple gr adifferent and each

carboxyl group, a sulfonic acid group, a thiol group,
represanida gryap © cclapwdrfrrgndhpsgrhayiqmgsﬂsting dfOa badiygenattoms .a hydroxyl
| At |east one of R2 and R13 is a hydroxyl group, a
groupcanrdbordyd! gnosnp, a sul fonic acid group, or a thiol

group. A E,  and G 12 are carbon atons or nitrogen

at bisDiaminetivhasylbe t he ctgte or di 4-fefigrinogiphenydn ether,
, Jinteg bet ween 0 and 1 and pref rably an integer
3.4 d’@é}lmfgﬁ wéwa&&nesl i%40 léimuio IBRAEN ﬁff?ﬂéar“ﬁbl y3d‘; -dprpipogiphenyl

sulfong! 4, BaBiRPRER %ﬁ%r Rl mtagugro b aizaiipy 889 diamine

havmgltlhm r?Jg:;[(usr_e M r Oﬁgﬁg:o%t a]rfg %uelarly Ipreferable. These compounds may be

¥
T
1- hydr oxy- 2- am nonapht hal ene,
2- hydr oxy- 7- am nonapht hal ene,
2- hydgpyy - 5- am nonapht hal ene, NH,

2- hydr 3xy Qi noHapht hal ene, H
' nogapht hakene N
e o

1- car boxy-

1- car boxy-4-am gon al eN O

1- car boxy- 2-am ng'ﬁﬁpht hal ene, - RS

2- car boxy- 7- am nonapht hal ene,

2- car boxy- 5- am nonapht hal ene, 2-carboxy-3

- am' nonapht hal ene, q is an int eger between 1 and 3,

%ggrgﬁﬂgol% og?yj\ée&nﬁtg%%nmo‘g(@%%n a{]om 09 a group selected from the group
consm\]ll_ Ezogr o Zz %%:F ﬂ;g E{i@ gnrbzrd r® an% m§§_b§ the same or different
and eicﬁrﬁieﬁ%éﬁpﬁ l@%lﬁf‘@elected from the group consisting of a hydrogen atom, a
hydroxyl group, and a thiol group.

In formulae (1) to (4), R’ and R’ each represent a hydrogen atom, a phenolic
hydfoxyl group, a sulfonic acid group, a thiol group, or an organic group having 1 to 20
carbon atoms. From the viewpoint of stability of the resulting solution of
photosensitive resin composition, R? and R’ each preferably represent a hydrogen atom
or an organirc group. From the viewpoint of solubility in an aqueous alkaline solution,
an alkali-soluble group, i.e., a phenolic hydroxyl group, a sulfonic acid group, or a thiol
group, is preferable.

In the present invention, a phenolic hydroxyl group, a sulfonic acid group, of a
thiol group and a hydrogen atom or an alkyl group may exist simultaneously.

By regulating the amounts of an alkali-soluble group, hydrogen, or an organi'c
10



1- am no- 7- hydr oxynapht hal ene,

2- hydr oxy- 6- am nonapht hal ene,

2- hydr oxy- 4- am nonapht hal ene,

1- am no- 2- hydr oxynapht hal ene,

1- car boxy- 7- am nonapht hal ene, 1

- car boxy- 5-am nonapht hal ene, 1-carboxy-3
group-rapicanap by IR @neR’, the-ratd af diksclatibaxy rapiitabieatkaline solution

. 2- car boxy- 6- am nonapht hal ene,
can be-attaredox yltvis ami megaaphiwoak sige photosensitive resin composition having a

1- am no- 2- car boxynapht hal ene, 2-am noni cotinic acid,
more 4degviatrordte aifi dissolatedid cas-kenphiamedot itieferady.dthe abundance of an

_6-ami noni cotinjc acid, 4-am nosalicylic acid, )
alkali-solubicn seapi ioyR1 enddp R’ - 2% 1905 % dppieel.acMdien an organic group

3-am no-q-tol yic acid, ammelide 2- am nobenzoic acid
represgntgdi BioBenooRe basi @orethaR HheaPen catgeisg the composition becomes
msolo§je0 APgnzenesyl foni ¢ acld, 3 annoRenzeneeihbOls preferably
compr%{ejﬁ@ﬁ%%ﬁéﬂ?%%%ﬁ%ﬁ'é;%l I, MRocabom g?gl%] %rz]ig{ﬂg 1 to 16 carbon
atoms %}18%@Qélgﬁ&elrs%%paill?aqij—g&ﬁpen roup.

- ant no- 8- mer capt oqui nol'1 e,

1'}@&?@%9{,8%{6}}“?%9%%&&@ of formulae (1) and (2), is preferably

1- mercapt o- 7- ani nonap ene,

represéntd® bGaBiAela-(BN vAARRRNA RBH®RGent derived from a primary monoamine as
1- mer capt o- 5- am nonapht hal ene,

an endcap®ipgeapt G5 4s prafeebdph Ak gicAtto $-Em anbonid-@oliPGaving at least
napht hal ene, 13 1-nercapt o-2- am nonapht hal ene,

one m@mbeyr chptial foanihe @reyghthah gieg of a carboxyl group, a phenolic hydroxyl
2- mer capt o- 5- am nonapht hal ene,

group,2a rpeulf@ap:t ac@- grovporragha Rhlodngroup, and more preferably a 2-valent to
- am no- 7- mer capt onapht hal ene, o

8-valept %pglgrgrgughgmlg@ﬁ }ﬁgﬁf AB¢ Bifgnber selected from the group consisting of

2- 1mer -, 4- am nonapht hal en . '
a carbqxy, ﬁrﬁa-a%?wggﬁggﬂ%%ﬁ{ g%tﬁ)n g.i’ld a thiol group.

' 3- am no- 4, 6-di ner capt opyri m di ne, 2-am not hi ophenol ,

3- am not hi ophenol, and 4-am not hi ophenol. Anong these

conmpounds, for 1-hydroxy-7-am nonapht hal ene,

1- hydr oxy- 5- im‘ napht hal ene,

2- hydr oxy- 7- dhapht hal ene,

2- hydr oxy-5-am

H (6)

-CO-(RYm-Y, which is a constituent of formulae (3) and (4), is preferably
represented by formulae (7) and (8), which is a component derived from a substance
" selected from the group consisting of an acid anhydride, a monocarboxylic acid, a
monoacid chloride compound, or a monoactivated ester cqmpound, as an endcap agent.
Y is preferably a 2-valent to 8-valent organic group having at least one ‘member selected
from the group consisting of a carboxyl group, a phenolic hydroxyl group, a sulfonic

~acid group, and a thiol group. More preferably, Y is a 2-valent to 8-valent organic
1.



| -carboxy-6-am nonapht hal ene,
2- car boxy- 7- am nonapht hal ene,
2- car boxy- 5- am nonapht hal ene, exanpl e,
5- am no- 8- hydr oxyqui nol i ne, 2-am nobenzoic
1- hydr oxy- 6- am nonapht hal ene,
1- hydr oxy-4- am nonapht hal ene,

group BaviyigrolaastCermnmanbeapdddate frem the group consisting of a carboxyl group,
1- car boxy- 7- am nonapht hal ene,

a phenblicdryldoooyd graump, remd spptitiblageme, In formulae (3) and (4), Y may include
2- car boxy- 6- am nonapht hal ene, acid, 3-am nobenzoic

only aacindsapigamprispesened bacfodmulp G pokyain enddap grelpl represented by
5-am nosalicylic acid, 6-aminosalicylic acid,

formulz (&) ridiotin geives aererinéechby dormsiani NowerSenesul f oni c
acid, 4-am nobenzenesulfonic acid, 3-amno
-4,6-dihydroxypyrinidine,. 2-aninopheno|,

3- am nophenol , 4-am nophenol, 2-am not hi ophenol

3- am not hi ophenol d 4 an1noth|ophenol are
particularly pre They may be used alone or in
conbi nat i ogs of tmo or 6 n formulae (7) and (8),
specific_ e _%ng 3\ de, the

nmonocar boxyl i\C gacgd' chlri de compound,
and t he nonoa 1|vat. ] conpound include: acid
anhydri des, QtﬁOﬁK:phthallc anhydride, nmaleic
anhydri de, nadic acid, cycl ohexanedicarfidkylic

anhydri de, and 3-hydroxyphthalic anhydri de;
nonocar boxg@ i ¢ acids, such_.as 2-carboxyphenol ,
3- car boxyplien

2- car boxyt Ré
4- car boxyt hi opheno
1- hydr oxy-7-car boxyne

xythlophenm
Arjoxy- 8- carboxynaphthalene

S R16

| - hydr oxy- 6- cdiOOG epe,
| - hydr oxy- 5- carboxynaphthalene I-hydﬂ%&y-4-
car boxynapl hal ene, ‘| - hydr oxy- 3- carboxynaphthalene

1- hydr oxy- 2- car boxynapht hal ene,

- TR '58 61%0639?% %))%n g%?%l‘t?qxez v’llfént group selected from the group

1-merca

consml% fca@ﬁu Cab?lgéy Napht gk &RK.- and R and R'® each represent a

rcapto - tarboxynapht hal‘ene,’

monovlﬂé?i‘r’ rGeR} QeidccarayRanRbidlc6Agsting of a hydrogen atom, a hydroxyl
1- mercapt o- 3- car boxynapht hal ene,

group, larte gaﬁic@rb%ncgfdm@xwha@hg hakene, carbon atoms; and R represents a
2- car boxybenzenesul f oni ¢ aci d,

monovalenar poxpbesizerds filochonhe goiug, consisting of a hydrogen atom and
4- car boxybenzenesul foni ¢ aci d, and nonoaci d chl ori de

hydrocadmpogredps dfavitdged do sifbstrhnnesomsn dhhydrogen laboay | drchydrocarbon
groups thereof are chloridized; nonoacid chloride

groupsclprmhds 4 eiben sianbis Risfeorblai sncha hydreearsemya methyl group,

oups of dicarboxylic acids su fcerepht halic
“and atglmtmlo Y & % R fs P

grﬁﬁp@aq partigelagly nrgiesatle qcRg 2 each represent a monovalent
group sglgclzt% oalget é%?(gl?poé ls!;:?tmagchp a h%d?(ygdernoazl(l)cl)g‘lh ang hyﬁrocarbon groups
having 1 to 4 carbon atoms or a ring structure wherein R'* is directly bound to R’ (e.g., a

padiimide ring). R'and R are each selected from the group consisting of a hydrogen

atom, a hydroxyl group, a carboxyl group, a sulfonic acid group, a thiol group, and

“hydrocarbon groups having 1 to 10 carbon atoms. At least one of R and RPis a

hydroxyl group, a carboxyl group, a sulfonic acid group, or a thiol group. A, E, and G
12



5- nor bor nene- 2, 3-di car boxylic acid,

1, 2-di car boxynapht hal ene, 1, 3-di car boxynapht hal ene,

1, 4- di car boxynapht hal ene, 1, 5-di car boxynapht hal ene,

1, 6-di car boxynapht hal ene, 1, 7-di car boxynapht hal ene,
1, 8 di car boxynapht hal ene, 2, 3-di car boxynapht hal ene,
2, 6-di car boxynapht hal ene, and

are cdsbéndit6mk Raxyimigbh abaEeewhiéNthaCbe Ak ednRSbedifferent. m is an
conmpounds obt ai ned by the reaction between a nonoaci d

integ@hbedweele ) amanmuound paefdrdh\uar axepeehzol¢drad @he Qr 1is 0 or 1, and
N- hydr oxy- 5- nor bor nene- 2, 3-di car boxyi m de. Anong t hese

prefeabhpOungsis @airt I, candapteferpbbf €r r edisexarplegsr devveeaci cand 3, and
anhydri des, such as phthalic anhydride, maleic

prefembhy tior de, rrradind t ami ehchdyai bhexanedi car boxylic
anhydri de, and 3-hydroxyphthalic anhydri de; i )
nohockrboley| (60, sprdfic swemples of- dhe bpsipshensionoamines  include
4- car boxyphenol , 3-carboxyt hi ophenol ,

S-amigochpgRFYHiBpEhol ,  1- hydr oxy- 7- car bdx$Rbph# hydesgquinoline,

1 ~hyd&é%g%ﬁ§§%@{£% 2 ZB m E g: 2 2 Z ’ 1-hydrdxy—?-aminonaphthalene,
i —hyd%éﬁ%%%ﬁ%%ﬁ%:h@%ﬁ%%z nar ot ha'ene, 1-hydroxy-5-aminonaphthalene,
1 -hyd%@%?%a%ﬁbg%a %1@}%128 I %’ gﬁfgt 22: g ne, 1-hydroxy-3 —amindnaphthalene,

' = d Qﬁﬁﬁ fonic acid, and n | d~¢ j
! -hydg%)%% %ﬁﬁ}s‘ 0 fﬁﬁl Z%eél’ substances in wh imglh nglgﬂrcggg{%d?(gﬁﬁ%phthalene,
2-hydeh:8uPSntineESRthaR, chl ori di zed;  nonoagj@oshletimdfonaphthalene,
compounds obt ai ned by chl ori di zi ng nonocar boxyl groups
2-hydedxy-Siagdnbmphtliaterrci ds such as ter eplt-hpdrogyaGiinonaphthalene,
phthalic acid, maleic acid, cyclohexanedi carboxylic
2-hydamiyd3-ainibemipbéradbeney napht hal ene, 1-amino-2-hydroxynaphthalene,
1, 6-di car boxynapht hal ene, 1, 7-di car boxynapht hal ene,
1-carbyyy-$ agrinpreghthalgpsapht hal ene; and acti-vatbedydsaminonaphthalene,
conmpounds obt ai ned by the reaction between a nonpaci d
1-carboyyo-rEMIERBEGH®Cand N hydr oxybenzot-FRRLEYw -gpinonaphthalenc,
r

a0 ren- 2, 5 ot bory pde Thet, ot Mt

t_of the.introduced conponent represented b
I'CHI%%S’ %hlagn?%’)a?’ ﬁwaga.n,e >the conponent X ielﬁa]?%?orf&'céaéb%xfr)nap hthalene,

2—carkg)g?6'ﬁe—ﬁ%nindg%8m%§fe%'é?bl y in the range oj—c?rb%x%—%—:Qgiﬂmlaﬁﬁthalene,

, re preferably 5 to 50 nolar percent,

: 2—carHo§‘(:ya.‘§—i::1¥§n5rB hfigigetire amne conponentai®P4-aminonaphthalene,
cal cul at ed gased onh the primary nonoam ne conponent,

2-carbbiiyChaimsndnaghth@leng] Nadmi@ependdkyhaiithilent, NYaafindhiCotinic acid,
endcap agent. The anmount of the 1 ntroduced conponent
4-aminepceseiot add,by-akdnonicadnic 79 cidnd-d4finonidotidic atide 4-aminosalicylic
conponent Y in fornmulae (3) and (4), is preferably in
acid, thanmasgeybt acid, teamddosaplydic padcentmirand-tolme acid, ammelide,
preferably 5 to 55 nolar percent, relative to the )
2-amigpbavizaE  coapidnent 3viminokenzolt at edcihsed amtibeazeig acid,
.anhydri de, the npnocarboxylic acid, the _ nonoacid )
2-amipphepzearsuliomsoand, brmimbensersasiiovist @gidest-eminobenzenesulfonic
., conmpound, which is the original conpponent funcfionin
acid, %g%ﬁ%-%ﬁﬁewsrcgzg@mlmuﬁlﬁef %—ra%ﬂpgghe(nf)ln})}-gm(xag[?heﬁoi 4—amu?ophenol,
resents the nunber of recurring structure_ units of

.re .-
3 'aml?‘?]%'lnﬁfﬂaQtr?@_f’lr@ﬂlthe present inventi on,*&Ryi%saercaptoquinoline,
1—mergz{p%g%—%g;%nlaghtilgl%né,ange of 3 to 200, 1~g'1%gcap cg-%—aminonaphthalene,

1-mercapto-6-aminonaphthalene, 1-mercapto-5-aminonaphthalene,

l-mercapto-4-aminonaphthalene, 1-mercapto-3-aminonaphthalene,
13



preferably in the range of 5 to 100. Wen n is snaller

than 3, the viscosity of the conposition nmay not be

i ncreased, which may result in incapability of the use

of the conposition as a thick film In contrast, when

nis larger than 200, the conposition nmay becone

i nsoluble in an al kali ne devel oper. Wen the
1-mer&dptolotath@snsshaseat ed by fornul ae (ILhmigo-¢4nherea@sidnaphthalene,
' contain 10% by weight or nore of fluorine atons, a
2-mer&afitd-gbdmpindegsiekalefie wat er repel | ency A-meeodpitdibt @din@haphthalene,

the filminterface during devel opi ng with an aqueous
2-meradptalSiaeineokpltthaape.t her eby pr event i hperepkageaminonhghthalene,

interface. At a content of fluorine atons exceeding
. 2-mergqpfo-Byaminengitthalansever, the sol ubi | i-epinm2anergapiooaghthalene,

~al kal i ne sol ution_ disadvant ageously decreases. Thus,
3-amigp-ddndigrsrcatoyripidine  atoABiiahiopieaelabl y-apspthdoplpnol,  and

by weight. In order to enhance the adhesion to the
4-amingihiophed. R1 and R2 may be copol ymerized with an

al j phatic._group having a siloxane strucgture |l ong as. ..
CHuBRRS: i) SOMROURS ndtr deveRwlat SmepdRhY ity diinoline,
LhyafXfIRLER ARG ARl AT e those prepared R, RROKYIRLLAL halene,
1~hyd1%%(§§(5gléﬁmo|ﬂgﬁﬁtﬂ@éh%t etramet hyl di si | oxgr drO}éy-ﬁlbafmitnﬁgaphthalene,_

-am no* phenyl’) octanet hyl pent asi | oxan

2-hydrok§&-a@thdnBndlbRAENe conponent. 16 The,RhekREeRSinbhYfhthalene,
reSin conposition of the present invention may consi st
2-hyd@kylNgmirphbphileat, uni ts represent ed 1byarbotyrylaginoddphthalene,
to (4), or 1t may be copol ynmerized or m xe W th
1-carbok&ramsinotgithalengini ts. I n such a cadecarbtiey-5-aminonaphthalene,
conposition preferably conprises 50 nolar percent or
2-carbnpy-§-mhinbhephghalene,ur al uni ts repr eseltedboyy-bearmmognephthalene,
(1) to (4). The type and the amount of the structural ]
2-carbgry-tSsamigoperhibyengner 2 2etinepenzoied afd. adSgemtr@bgnzoic  acid,
.deternmned so as not to deteriorate the heat . .
4-aminobepeqis AEd: ArTERESHYCAC Sﬁﬁmw%ﬁhﬁigtca?% -apjnegalicylic acid,

2 am SR S B P BBt on
it STGER R S5 IGL,  HLAS1L-oBRAR rpco,

z-amhwtﬁigpﬁého@ndg- eiﬁegﬁ{j%@ﬁ%n_ agnd MORRGAAROEMLAS agkd pAlcularly

acl anhydri noaci d chl ori de conpound, or a

preferdB&0 aThéWﬁb?%e%%E& bl H RYmbift Rl F3wefor more.
conventional nethods that can be enpl oyed include: a

meh hesinflacal (7pvany (8 etspacidich exyhiptesdicfnlilydrdcid amhydride, the
react with a di am ne conpound (part of which is
monocathasdylit utced] thy monvavddnihberidndompoagént)d dhe androwctivated ester
- tenperature; a nethod of allowi ng tetracarboxylic
compodnd miniude: deid pevydrictes vivich asiphtsalipsanhydtidd, mitehc amhydride, nadic
~endcap agent, such as an acid anhydride, a nonoacid .
acid, chydpheranedinpdanilic or amhysiisact pydt edrhedterypbihsun@nbydride;
to react with a_di am ne  conpound at a | ow tenperature;
monocgrh%yhgcp%%chi Y %ﬁ@ﬁpﬁf};@nogi gqaphoxyplgpol, 4-carboxyphenol,

tetracarbagxylic dianhydri de and al cohol and all ow ng.
2-carbeREhipPEERYr "t o r eact"é/%B?Wtaf ehel (part of ‘%ﬁ?rg’ﬁx?' rophenol,

substituted by.a, nbonoam ne endcap n i N the :
l-hydrmc%- émgoxy&@pgth&]&ﬁlaensi ng agent : aﬁ% gaﬂ)%cyg%aal%.oxynaphthalene,
1_hydr8%;',%r_(';asr’ o n%?flt%la elngg diester from tﬁhgz(?l%%rypbq)éxgblogynaphthalene,
t-hydroxy-4-carboxynaphthalene, 1-hydroxy-3-carboxynaphthalene,

1-hydroxy-2-carboxynaphthalene, 1-mercapto-8-carboxynaphthalene,
14



di anhydri de and al cohol, chloridizing the remaining
di carboxylic acid, and allow ng the «chloridized
di carboxylic acid to react with diamne (part of which
is substituted with a nonoam ne endcap agent). Via
such nmet hods, a polyimde precursor is obtained and
then converted to the conplete imde via a
1-mercav-gnidromainapbtthtémgye of i mi de conveesiapto-6-carboxynaphthalene,
Al'ternatively, imde conversion is termnated in the
1-mereapdotSecapboxtshephdéhabdineon t o i nt r oducd-merqpatd-#alarbarydephthalene,
structure. Further, a polyner of the conplete imde is
1-mereapted- wrbdm)alapb@iaimm de precursor tlheewapia-a-darhaxydapkibalene,
a.partial imde structure. The conposition of the )
2-carbgrpensengslienid on pref@édabl y cohpribsysbensepeswigaia o acid,
such an extent that the rate of imde conversiqgn
4-carbgyresnesnesybipgic Fﬁléhé’fld lwaﬁtslr %hlwdﬁrcefrﬁwgsﬂ@ 0b Bhbgsgrsubstances

i iSOG PR GEIoRBS BEHBbGTE] OHoried SiosPh ERBFideyFopounds
s RSSO 5 B-F BPDABLE  c
acid, @@ﬂgﬁ% %e ‘raaié}g fa%PdchgéloﬁfeQ&e% catrg(?xyl reS8ns. Y&%A}%hc acid,

e conversion s omeT t

5-norl§o§’1?en%— %—"Hf-\f;ﬁ oxflic the time gf;sheat curing NELAMR fynaphthalene

'S unSU|tabIe for the forimtion o

1,3- dléal?b‘?hzrfa?hﬂﬁ‘ale-ﬁ@e ratg.- &Eaﬂbﬂk?@alﬁﬁlﬁﬁlé’iél on 1028icREbRFahphthalene,
calculated in the foll owi ng” manner. t he out set,

1,6-di¢dBoxyHapRthalEnabsor pi7iditardpeglidphthaénd, he pgﬂ ﬁiﬂiafbd)@naphthalene
neasured, and the absorption peaks of the polyimde

2,3-d1¢a1bd>ey1ﬁphnlnatamee 2padidaber yephiltalarsguasd 1Z80dcarblbxgnaphthalene;
1377 cm 1. Subsequently, the polynmer is subjected to

and adtiyated: extert pampoundsasigaieidy khe peagtion teewpert aam@@pamd chloride
absorption spectrum.s neasured after heat treatnen

compoypg anf N-bpdrepqybenzaidatols af éhémlryxaﬁ BYIOQHFIES - dé?ﬁrhoxwmlde

IS co red wwth the intensity fore hea treat
| RO Fhach GomRBUh At PR CA P B, A, engerd -

be t ¢ t Th .
such 5 eWlRic FUBFioln el EARBT P e Sy o Rinetnbonyic
: h : a5 al
anhydrﬁt%’é %/'Szfﬂrdggﬁ ﬁgg&%gﬁbﬁglgnr acgrcd(ei?\ﬂtl(glg)c%ﬂﬁ)xzh&ucgc%sa such as

3- carb@ﬁ’ﬁﬂﬁﬁ@f‘t (@):arbbﬁyfuﬁh‘n%l Cas@caﬁﬁ:&@tlﬁ@ﬁﬁ@nﬁl de 43arboxythiophenol,
preferably contained 10% by weight or nore, and nore

1 hydr@kﬁméﬁbb}yyrﬁl@%lﬁ%ﬂhm ght or nore, bR$gdroxy-¢-RertaRPHAVhthalene,
of the entire polyner that constitutes the
1-hydrogyiesirboomaphtiabenepr esent i nvent i drmendhpto-Bgatboxynaphthalene,
pol yi m de is contained 10% by wei ght or nore based _
1-merdapér-6anrbaxtyaaphithelept, i ni de conver $imercaptot headhoiynaphthalene,
_ pol ymer constltut|;ﬁ1the conposition is 15% or higher.
3~ carquvéve@ﬁ@@aplfa@:@mm c&b%be%@@ﬂsulfﬁm@aeﬁe@nﬁﬁﬂ@nqa@@ chloride
ynmer, can be readjly_ .detected .in the follo
comPOHﬁém@.f thezsy sehiapges, 1oy Wbighycprhoxylis nerqrps ﬁber@ﬂé aé% &@Hﬁldmd
I s, di ssolve an acidic oJutlon SO as.to
monoaa@c &46d GORIRPUR, ngbtem»?@or%'nfé r%ﬂscmnaﬁwyawldegmps of
onent,s, ch_ar ructu
dlcarb rrefmlds Sbﬁbl'gbqu;ésnt Evegﬁtgg néhraé: toﬁ%ﬁﬁ% (&Y o}nalelc acid,
o PO S IR e ptaprpha
l,7-dic%ﬁ?ox’}'ﬁ%§’lﬁﬂ£leh@,v erﬁ'ildon2,6-d1ca1boxynaphthaiene, and activated ester

compounds obtained by the reaction between a monoacid chloride compound and

anhydrides,

N-hydroxybenzotriazole or N-hydroxy-5-norbornene-2,3-dicarboxyimide. They may
15



Al ternatively, the endcap agent can be readily

detected by directly perform ng pyrolysis gas

chr omat ography (PGC) or infrared spectrumand C 13)

NMR spectrum anal ysis on the polynmer conponent

contai ni ng the endeap agent. . 18 A conpound havi ng

the pol ynerizable group (b) that is used in the
be useBESRNr inl DYEBAIRhsEAMG! 9o, POl yneri zabl e

unsat urated functional group. Exanples of such

f Ut aabaht @f tePinitrddh ot campunaat iepadsesketl ncforandh (6), i.e., the

group conprising a double bond, .such as a vinyl, :
compadlehy [X badopholyt ,(1prande?hacy predglabbyr auphe ameonf &nl to 60 molar

unsaturated functional group conprising a triple
percetbondd mioch rasfesalpy oparg§) wobappertnoin grelditge tgribe pentire amine

conjugated vinyl, acryloyl, or nethacryloyl group is. .
compgpant wbeh arloplased besesbobe the primamy nednoaping sempeapht whych is the

. The .nunber of the functional groups to be contained is

origingreompomspy functipping apibeerdaP\A28Rboi nt of stability,

* i, WEOHOR e BBHUIE: SRP TSRS OTC Rl e (7 and (8)
e TS A P FAEPLER F 01 10 o

di et hyl ' te, thi | P
B W T T A
compogl:eﬁrfe %ﬂeﬁ r&%}cu@i’c&‘f QL JRLhagLvl zﬁlth'%fdri:dé,' ﬁkhﬁbﬁ%f&{)%ﬁﬁl acid, the

acrylate, tetraethylene glyco di met hacryl at e,

monodeid BRISYIOIBRPRARE dF aRE YhBh&activatd® 848y | Qnig¥udRaRehich is the
triacrylate, “trinethylol propane dinethacryl ate,
origindirdongidtghofipkdpaing dsrthérehdaprageat.e, styrene,
a- met hyl styrene, 1, 2-di hydronapht hal ene,
1 I8 fdimslap { bpeni) berepeeentSthewtuimiies iof reqvering structure units of the
4- et hyl styrene, 2-vinylnapht hal ene, butyl acrylate,
polympuof thergrebend nyyention, ﬁ@%ﬁuﬁ prefegably fmthe rapgg pif 3 to 200, and more
acryl at e, isoocg¥l acryl at e, ispbornﬁgiﬁcrylaée,. .
preferabdpiiBrihg| rapge 1Ay §0 408, Ve BrisxymalirstRar iy the eviscosity of the
1, 3-but anedi ol .diacrylate, 1,3-butanediol ...
compagitifi Rgs Sk M AR B 6P RapsHRgpiity of the use of the

-b di di I - ' "
_ compoé{tf%lt #sta%:}gxrcg(?@m.l i?r%_%ﬂﬁttrgst, %ﬁhg? qglssg%?%rg{hg}l 200, the composition

exane
- | Ai&perl, 9- nonanedi ol
mayb%*%%?ﬁé@?@ﬁ%?t? %??%%géca églol di met hacryl at e

dirREDYh Ok erhEdupCl QPRCARA gj( FeFhIak 1) RENLRREYR Rbhia®d 10% by

triacrylate, pentaérythrit tetraacryl ate,

weighP@nhdeé Wi iTidridle 4t6infPh Ratiylk alegredpentvasirrepelidly is exhibited at
tetramet hacryl ate, 2-hydroxyethyl acryl ate,

the filln hitdedxgeetduyingmathaopinloatvdth an aqueous alkaline solution, thereby
1, 3-acryl oyl oxy- 2- hydr oxypr opane,

preventing- leeltdpcatythe yhtexfipe@- hit nocoppand pdridyorine atoms exceeding 20% by
met hyl enebi sacryl am de, N, N-di net hyl acryl am de,

weight\- Imsvémarolthacrojibaliiyddn arp amugoes dtalimee solitiph pdispdnaniageously
nmet hacryl ate, 2,2, 6, 6-tetranet hyl iperidgn | acryl ate

decreapgspet Fyis. 2 conngot Hperpselepsys @é@ﬁ%mhw 1o %h?éb/m}vﬂ/a’tf%gﬁt

NID T RS (et ae ARG Pl o Bhpiacack arplrRisEay be
conl s T B 551 SO SRR s Bl Xt v
resistaﬁéeefigrggtl %e?e?{‘c}%%‘éﬁ.d S Sapreeciﬁg Of{xarelﬁa‘ilgg) ltgéreof are those prepared by
-copolymerizing 1 to 10 molar percent of bis(3-aminopropyl)tetramethyldisiloxane,

bis(p-amino-phenyl)octamethylpentasiloxane, or the like, as the diamine component.
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1, 9- nonanedi ol di nmet hacryl ate, 1, 10-decanedi ol
di net hacryl ate, dinethylol-tricyclodecane diacryl ate,
i sobornyl acryl ate, isobornyl methacryl ate,
pentaerythritol triacrylate, pentaerythritol
tetraacrylate, pentaerythritol trinmethacrylate,
pentaerythritol tetranmethacrylate, methyl enebis
acmyt phbiodensitivNr iR HpbA6HY b8 M dfresel i ARG Ghay consist of the
acryl am de, 2, 2,6, 6-tetranethyl pi peridinyl
structiedi hﬁh@t&yb}&*egentedz b¥ forndulb et pretd)y bipitpesy B Bypolymerized or mixed
acrylate, N-nethyl-2, 2,6, 6-tetranethyl pi peridi nyl
with péiehatoyfuatlennidd- nEhhylch2s 2aée, Ght ebrgoeitionl piefenblgi oythprises 50
acrylate, N-vinyl pyrrolidone, and N-vinyl
molacppeetktant more bh thdﬁarlpxtesaénmiﬁsnvasémnd hyhtermotagntl )dab (4). The
the conpound (b) to be used is preferably 5 to 200
type qmlriﬂlg amouné |0é Iﬂte saderabpnito o parcrpolypeneeglr noked hre adequately
(a). is nmore preferably 5 to 150 parts by
deterwegws) BIBLe Hétevpmaienheaéfrewﬁﬁ%ﬁ ohiheipolyimpeRolyafgpbtained
‘ is less than 5 parts by weight, the exposed
byth%Fg%q%?IH€§§%?Ved at the tinme of devel oping- Thus, a

e SBb BB V3Bt 5,0 T8 RSl FLFRITOR S Sy ANiFES P B P U method
wher brtljgﬁﬁ{ag %t ar fa (fg(['}lﬁ%%i?ﬁ %?H?%OM ot%gggﬁpa%%tnp St hgpebgr replaces

i on. |'es rIzati

the a 1@' §iaft &ﬁfr’f‘de( Qt)lthuéﬁ‘dedd@a%th%eﬁf SR8 s 'J‘\'{}F&degﬁox Slé&‘i’@ an acid

enzop enones, such ophenone eto
anhydrified, a DhsheH 2 hotlogm Wr@ﬁdlﬁ@?h&n%n%mﬁﬁ@twated ester compound
3,3,4,4,-tetra(t-butyl peroxycarbonyl)- benzophenone;
ExampRR 2l dodl@argtiona$ uedth@B thdt ban be employed include: a method of allowing
- bi s(di et hyl am nobenzyl i dene) - N- net hyl - 4- pi perl done
tetracanboxyB¢ Sdibnlsy(dfidet iy | rattnobienzy |digleie) <binpbhyd -@api pf which is
eridone; coumarins, such as
substifutey @UWWF\@JI‘B?— @Iﬁ@ﬁp)ﬂg@gﬂ[‘mra lpw temperature; a method of allowing
3- et hyl am nocoumnari n

6- dj.net hyl -
tetracgngy]é%p%&yfigpg ((gara pgtvﬂyplarlﬁ ﬁ%@lﬁtﬁglm}h an endcap agent, such as
an acig_ a(n%yagﬁtl},ga(mm%gggq@)lchfm}cgyl benZ| %géo cﬁxrrraat[acli Cster cgglpound)
to reagtn évt}haqﬁl e é(br.nﬁggnd &1 Oovi t%l’ﬂggl%l 22{ %{ ae‘%lu(;)c{1 gomprmmg obtaining

raqU| one enz aC]UI none,

dIestep? r 't@éac r}g&ﬁclgﬁﬁag@%opy (% %gcj.roha %g& ta%l%oxag lﬂﬂ%hg%jter to react
with d%fﬁfh a& oFvehibIRE MekthitQ@X BPENRRoandné eBlicap agent) i in the presence

et hyl t hi oxant hone, 2, 4-diisopropylthi oxant hone,
of a cancﬂﬁﬁﬁ{goﬁ)g/érkhwarﬂﬁélm CONBIERIY GStainItie Bicdter q‘idmlt@t@@carboxyhc
gl ycol (3 - nercaptoproplonate) 2-mere

dianh)a:hidﬂ)ﬁﬁizmlhbhtzlo chlorididing claptoahantpxdizalbexyldndcid, and allowing the
2- mer capt obenzi m dazol e; gl ycines, such as

chlorifzph ehedrgdxsdinagid tireastt hyilth Nigrhisey(pett yodi wieich Nk sebdtithted with a
-N- (p-chl orophenyl) l yci ne, and

monong- efgAp pigeny] ) g,@mcgpme@y@dﬁeg p@mmda@recursor 15 obtained and

1- phenyl - | , 2- but anedi one- 2- (o- met hoxycar bonyl ) oxi ne,
then C@Wé’?ﬁij‘}& the xopilpta B ® MR 2 coBvarsionakizs hnigan f j@idameonversion.
Alternatively, imide conversion is terminated i in the middle of the reaction to introduce a
partial imide structure. Further, a polymer of the complete imide is mixed with a
polyimide precursor thereof to introduce a partial imide structure.

The composition of the present invention preferably comprises polyimide to

such an extent that the rate of imide conversion becomes 15% or higher, and more
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| - phenyl -1, 2- pr opanedi one- 2-(0-ethoxycarbonyl ) oxi ne,

| - phenyl -1, 2- pr opanedi one- 2- ( 0- benzoyl ) oxi ne,

bi s(a-i sonitrosopropi ophenone oxinme)isophthal, and

1, 2- oct anedi one,

1-[ 4- (phenyl t hi 0) phenyl ] -, 2- (0-benzoyl oxine);

a- am noal kyl phenones, such as

prefergbl?em% o2hiAhérebBydd@BhN®e amount of the total }%olymer constltutmg the

4 nnrphollnophenyl) but anone- 1, met hyl -

compdsitidret Tiyd tehrh@r@d&&[ﬁ&kﬂid&-cﬁﬁﬁ@’@iﬂnf’ﬂ@@d (hewih keforeto t&hﬁdabundance
2,2"-bis(o-chl orophenyl)-4,4",5 5 -tetraphenyl bi i m daz

of theoirﬁde/bm’n:@uhﬂleﬂe tlo pparen dslymepxthatesonssiighs alse composition of the
1- phenyl - 1, 2- but anedi one- 2- (o- et hoxycar bonyl ) oxi e,

presenit inysandion| - When the rate of imide conversion is lower than 15%, the shrinkage
1, 2- pr opanedi one- 2- ( 0- met hoxycar bonyl ) oxi e,

at the tispeea§ heat, aripgdrannes endarged, ovkich ox o siitebhs oot fermption of a

henyl -1, 2- prop anedi one- 2- (0- benzoyl ) oxi ne,
tlHdﬂ%f%(a i soni t rosopr opi ophenone  oxi me) i sopht hal , and

t d
(e T R, SopRERGH pan be gstherrisalecin e folfowing manner.

At thegPB{?g{ ;tgf(e dngﬁﬁgx%gﬁgbmlsyg%pﬁ% "F the polymer is measured, and the
absorpbmplhygé}xg ok l%e g&igﬂﬁlﬁ%%n(%ﬁg s?ruét(l?lréJ gﬁzé)e)\féétggl {Tgrqund 17&%0 em™ and

I soni enone OoXl ne
1377 éma o@h@%@lk% Lﬁ“b'lir Benyls f‘lgr g%? *}Snﬁghal treatth@iPENINNC for 1

Xime) are partic y pre ese conpounds

hour, ﬂﬁBXnﬂ@reH%%@h@H Qp&trirh i§ HFRLRRY LABShOHt tiddBneR] afPHS obtained
Anong t hese conpounds, a conbination of the conpound

peak ipfenkite apa@aRA 377 RYEhTd edmphrel vikle iRl Grartpticdnecheat treatment
benzophenones, gl yci nes, nercaptos, oxines,

~ to detearmamg theahieydfphedonasyeropn in the polymer before heat treatment.

2,2' -bi s(o-chl orophenyl)-4,4',5 5 -tetraphenyl bi i m daz

ol khe somppwfier ai| def pweath @mn@mmrﬁfer@ﬂy comprlses at least one

phot or eacti on. These photosensitizing agents na
polymué@aelapfsﬁ P T RS I i Ve w&ﬁnwlae (1) to

o) as FhLChhot o ROHERSRITSE) 28000t B AeRbRbut Srtgesa 10% by
Weigh%(grsxglg %S&i ft?% g?e %M%U‘Q bd/h%rg &?‘9?13 Zr :B%b%%‘rg? 91')\ a.r\l}\ﬂunt of the
entire g@rﬁér s dﬁsﬂ?@és ‘H‘l CBE‘%&)QRQ@ e 'ﬁ%gélﬁ nin#!@ﬁﬁ t o\gﬁsn such

atota At ther eof s prefera
polyinti@e 1§Occ9ﬁ£ﬁ1§d baovgeh h&elgﬁi(@i‘p}n%% @asé@%hér@@ﬁ Mighd }fate of imide

crossli nkabl e conpound that is used in the present

conversibHaEiAtth® BniifRGlolEae Ac AR MPRUpth ¥ hip@sitioh 1€ 158 byhigher.
crosslinkabl e group represented by formula (5 and a

bahzceaizam agaampdicid has-Geir BRrdaicd jntovihepelym&o can be readily

represents a hydrogen atom an alkyl group having 1 to
detectD ic dhd dollawviogsmanneral Foy cixample, abp frayiney cédntagnif@ the endcap

carbon atons, or an R7CO group; and R7 represents an
agent is dissolved in an acidic solution so as to be decomposed into amine components
and acid anhydride components, which are the structure units of the polymer.
Subsequently, gas chromatography (GC) or nuclear magnetic resonance (NMR) analysis
is performed to readily detect the endcap agent used in the present invention.
Alternatively, the endcap agent can be readily detected by directly performing pyrolysis
gas chromatography (PGC) or infrared spectrum and C13 NMR spectrum analysis on the

polymer component containing the endcap agent.
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al kyl group having 1 to 20 carbon atons. Exanpl es of
the thermal |y crosslinkabl e conpounds include: as
t hose having one of such a thermally crosslinkable
group, M.-26X, M.-24X, M.-236TMP, 4-nmethyl ol 3M6C,
M.- MC, and M.- TBC (trade nanes, Honshu Chem ca
I ndustry Co., Ltd.), and P-a type benzoxazi ne (trade
naAreompoukd Kiavahe e pbB/mtetsable gampt (WSthahdyiuzgd ibWhe present
. of such groups, DM B125X-F, 46DMOC, 46DMJO PP, and
inventdGDMIER 1 {dsraagelynanrizable dsahira@ddancttoGianboepl sExamples of such
“Industry Co., Ltd.), DM.- MBPC, DM.- MBOC, DM.- OCHP,
functi @Ml -gP@p DMIuBCHR, wBkturPEBP{unbibad 4o uDpMoER;isiDyla MORble bond,
DML- OC, di nethyl ol -Bi s-C, dinethylol-Bi sOC P,
such app vipyk @yl acoNpyBios OGHPaZ ylopligr RER andfov anpgBRiurated functional
DML- MB25, DM.- MIri sPC, DM.- Bi s25X- 34XL, and
group HUPPRSEEX-tPelp bRt ot hngsd PropyaEh §r e ni Awong fhessy gipups, a
. Co., Ltd.), N kalac MX-290 (trade name, San i
conjug@fdhyiay), .IPYLth.W?thB@ralqﬁ @éﬂ%?ﬁza%lfiukélyaﬂ%?%ﬁmet ifiplgrms of

roy B 0 A on PR ke by
to 4 frglfngg%( 3(/%&'&}1‘{& S;%%Re/lﬁ%p %ha ?Irx]edsre ;gr%uéastrﬁ%% gohbe of the Same tygs- The

di'acet oxyne -creso aving three
" i:M. = Tri M- .
torm SRR S R NP Rt B s ha P g molcogfr weight of 30 to
go0. Industry Co., Ltd.); as those having four of such
groups, TMBIP-A (trade name, Asahi Organic Chem cals
| BXdfiiples Esompdushdy haviMe- g3y mdikabigriMs-ipluBPRiethylene glycol
TM.- BPA, and TMOM BP (trade names, Honshu Chenicar
diacrylangusiatyl@ee |, glvta. Hdiachylkel, aetridthgROeagticoN diatgtate, diethylene
MX-270 (trade nanes, Sanwa Chem cal Co., Ltd.); and as
glycolt hbgetliavyilalg. sitketiylensuchlygelougsnethimryReHBRtEasthylene  glycol
. HWML- TPHAP (trade nanes, Honshu Chem cal |ndustry Co,,
dimethaeyylategn diripaBY Wéorpgm00 daeryMitkal dEimaRPodRoPeRg adiiacrylate,

iR BBl Ryt R MRSy, s
cmea§ R M TR, PSP s P s,

rmcalfELAIE EPIET ANS AT S80R “RE AR St

acrylateMae I, - BboctiVhe HEE, isBbmbT BRrylafdMisolnyl methacrylat
e N B T MEC ol 6l By SO0 BB, PR ! methacrylate

cyclohOMl- BeBRacrange, DM-bMELESBC (iatAd@eNaNBSutdASSIU dimethacrylate,
Chem cal Industry Co., Ltd.), N kalac MX-290 (trade

neopentglnglycShecrdaesyi LalbuGmedidlt diaprylBea 114/ patabediad d@dictRcrylate,
and B-mtype benzoxazine (trade nanes, Shikoku

1,6-hexGhediot aliacryla@gr p6hexanediol methacrylate, 1,9-nonanediol dimethacrylate,
2, 6-di met hoxynet hyl - 4-t - butyl phenol , ‘

1,10-dexagediohedimeihareyintel - Gmethsdol-iricantpdecane diacrylate, pentaerythritol

L 2, 6-di acet oxymet hyl -p-cresol, Tri M.-P_and Tri M- 35XL, .

- triacrylefq, pratacaribsilolHsHa At VI athepAnéaary thaidels tripetgactylate.gpgntaerythritol

T BIEI-tA (t ralde nai ve, Asahi Organic, Chem cal s

tetramqthprxtafs, — ogrydqrewephylov applatgy - Hohy SRy iRy BpF, methacrylate,

1,3-acrﬂ\é%rﬁ@%-l%@?ox@“ﬁ%vﬁa%@, (trade nq?—%iethacryloyloxy-Z-hydroxypropane,
methylenebisacrylamide, N,N-diméthylacrylamide, N-methylol acrylamide,
2,2,6,6-tetramethylpiperidinyl methacrylate, 2,2,6,6-tetramethylpiperidinyl acrylate,
N-methyl-2,2,6,6-tetramethylpiperidinyl _ methacrylate,

N-methyl-2,2,6,6-tetramethylpiperidinyl acrylate, N-vinyl pyrrolidone, and N-vinyl
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Honshu Chem cal Industry Co., Ltd.), N kalac MX-280
and Ni kal ac MX-270 (trade nanes, Sanwa Chem cal Co.,
Ltd.), and HM.- TPPHBA and HM.- TPHAP (trade nanes,
Honshu Chem cal Industry Co., Ltd.). Exanples of nore
preferabl e compounds include alicyclic conpounds,
such as Ni kal ac MX-280 and Ni kal ac MX-270 (trade

caprol A@HRS , Tﬁ@ﬁ‘é’\@oﬂgﬁﬂ&%a@e usdd Hlohe oBiRcéMPRI2BBAT OXB%d BEmoTe.
and B-in type benzoxazine (trade nanes, Shikoku

Chranbea ilsesCfon J)&und@%dﬂwﬂbﬂ? Melﬁ&ﬁlea:mﬁh@dulﬁdh age, for example,
MM 100LM (trade nanes, Sanwa Chem cal Co., Ltd. ) 23

1,9-nofheedigsi n comimetidsrydbeai ned wi f10-ddeanadldi t i on odinstibivrylate,
conpounds (d) brings about thermally-induced

dimetlpidstsicyoloidacanat dikeytatere isfbdrest sewsitaenispbevnyt hmethacrylate,
further reduces the rate of shrinkage. Anong these

pentacrytbritad| trigcxvl@s s pemRemytleitob ipmaastid ated penticeshpod rtt:lmethacryl&te
having a nmethylol group or a substituted nethylo

pentacgythijjp trﬁ%tfam%th#@w}?é@ Wtéﬂls@@blﬁ%ﬁrm@llée,h;}lﬂ%&gﬁethala&mlamlde

N-merfyighp. a'fa%fﬂgme?eeQZﬂ ke g E"ég?fd’ﬁ?tli}rﬁrﬁ"?%b‘ﬁ%ﬁ sm Pifghecrylate,
26 RS BT ST I B i
methanl:l?ﬁtcee %n%{ﬂﬂzzf%%eg l’r}ét Ig%%h'dgmbgrte e i esggﬁll B?xtrohdone

era use

d N4 Q@ shown beI ow. 24 HOH2C OH C 2CH 4e6DwvoC
and vl %&%iﬁlz%h’gmm-ompm HOH2C- - CH2OH

In the present invention, the amount of the compound (b) to be used is
preferably 5 to 200 parts by weight based on 100 parts by weight of the polymer (a). It
is more preferably 5 to 150 parts by weight from the viewpoint of compatibility. When
such amount is less than 5 parts by weight, the exposed area is dissolved at the time of
developing. Thus, a film may not remain after developing. When such amount
~ exceeds 200 parts by weight, the film may not remain, either, and a film may become
whitened at the time of film formation.

Examples of the photopolymerization initiators (c) used in the present invention
include: benzophenones, such as benzophenone, Michler's ketone,

4.4,-bis(diethylamino)}benzophenone, and 3,3,4 4,-tetra(t-butylperoxycarbonyl)-

benzophenone; - benzylidenes, such as
3,5-bis(diethylaminobenzylidene)-N-methyl-4-piperidone and
3,5-bis(diethylaminobenzylidene)-N-ethyl-4-piperidone; coumarins, such as
7-diethylamino-3-thenoylcoumarin, 4,6-dimethy1-3-ethylaminbcouma:in,

3,3,-carbonylbis(7-diethylaminocoumarin),

7-diethylamino -3 -(1-methylbenzimidazoyl)coumarin, . .and
3-(2-benzothiazolyl)-7-diethylaminocoumarin; 7 -anthraquinones, such as
2-t-butylanthraquinone, 2-ethylanthraquinone, and 1,2-benzanthraquinone; benzoins,

such as benzoinmethyl ether, benzoinethyl ether, and benzoinisopropylether;.
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HOH2C OH CH2OH 46DMOEP OH  HOHC-? - CH20OH DML- PCHP OH
HOH2C- yCH20OH HOH2C OH OH CH20OH DML- MBPC CH
HOH2G ' - CH2OH DML- PC OH HOH2C- p-, r HOH2C CH2OH HO
-OH DML- MBOC OH HOH2C j - CH2OH H HOH2C CH20OH DML- 34X
DML- PFP CH DML-EP OH HOH20 CH20OH DML- PSBP COH
HOH2C1) - CH20OH HOH2C~-CH2OH CH2OH // CH2OH
thioxanthones, such as 2, 4-dimethylthioxanthone, 2,4-diethylthioxanthone,

2,4-diisopropylthioxanthone, and 2-isopropylthioxanthone; mercaptos, 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; oximes, such as

1-phenyl-1,2-butanedione-2-(o-methoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-{o-methoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(o-ethoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(0-benzoyl)oxime, bis(c-1sonitrosopropiophenone

oxime)isophthal, and 1,2-octanedione,l-[4-(phenylthio)phenyl]-,2-(o-benzoyl oxime);

a-aminoalkylphenones, such as
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butanone-1, and
2-methyl-1[4-(methyithio)phenyl]-2-morpholinopropan-1-one; and

2,2’'-bis(o-chlorophenyl)-4,4",5,5 -tetraphenylbiimidazole. Among these compounds,
oximes, such as 1-phenyl-1,2-butanedione-2-(o-methoxycarbonyl)oxime, -
1-phenyl-1 ,2—pr0panedione-2—(o—methcjxycarbonyl) oxime,

- 1-phenyl-1,2-propanedione-2-(o-ethoxycarbonyl)oxime,
1-phenyi-1,2-propanedione-2-{(o-benzoyl)oxime, bis{a-isonitrosopropiophenone
o‘xime)isophthal, and 1,2-octanedione,-[4-(phenylthio)phenyl]-,2-(o-benzoyl oxime) are
preferable. 1-Phenyl-1,2-propanedione-2-(o-ethoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(o-benzoyl)oxime, bis(a-1sonitrosopropiophenone
oxime)}isophthal, and 1,2-octanedione,1-{4-(phenylthio)phenyl]-,2-(o-benzoyl oxime) are
particularly preferable. These compounds may be used alone or in combinations of two

' OI more.

Among these compounds, a combination of the compound of the present
invention with the aforementioned benzophenones, glycines, mercaptos, oximes,
a-aminoalkylphenones, or 2,2"-bis(o-chlorophenyl)-4,4°,5,5 -tetraphenylbiimidazole is

preferable from the viewpoint of photoreaction. These photosensitizing agents may be
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Tri Mc-P OH Tri M.-35XL DML- POP.-OH HOH2C-r( OH OH
CH20OH DML- MItri sPC HOH2C CH2OH HO OH HOH2C CH2OH TM B
I P- A HOH2Q _ --/CH20H HOH2C CH20OH HOH2C CH20H HOH2C
H20H HO-rj-C -OH nu TM.- HQ nvn2~ [: H2VH TM.- pp- BPF HO
HOH2C 0 H3COH2C- NN- CH2OCH3  H3COH2C- NN CH20CH3 H H3CO
OCH3 H3COH2C- NON- CH2OCH3 0 NI KALAC MX-280 NI KALAC

used alMre20i0n 3B A0SR ubidr nid3€OH2C, N / LNSEN CH20CH3

H3COHZC ' CHzOCHs NI KALAC Mw 100LM CH H3COH2C&CH2OCH3

2. Wheh angddloxypebhphotépblymerization initiator is used, the amount of the
photopolymerization initiator (c) to be used is generally 0.1 to 40 parts by weight based
on 100 parts by weight of the polymer (a). When two or more types of
photopholymerization initiators are combined, a total amount thereof is preferably 0.2 to
60 parts by weight.

Examples of the thermally crosslinkable compound (d) that is used in the present

invention include a compound having a thermally crosslinkable group represented by

formula (5) and a benzoxazine compound:

{ 6
CH,—OR
(CHOR')

wherein R® represents a hydrogen atom, an alkyl group having 1 to 20 carbon atoms, a
alicyclic group having 4 to 20 carbon atoms, or an R’CO group; and R’ represents an
alkyl group having 1 to 20 carbon atoms.

Examples of the thermally crosslinkable compounds include: as those having
- one of such a thermally crosslinkable group, ML-26X, MIL-24X, ML-236TMP,
4-methylol3M6C, ML-MC, and ML-TBC (trade names, Honshu Chemical Industry Co.,
Ltd.), and P-a type benzoxazine (trade name, Shikoku Chemicalls Cori:).); as those having
two of such groups, DM-BI25X-F, 46DMOC, 46DMOIPP, and 46DMOEP (trade names,
Asahi Organic Chemicals Industry Co., Ltd.), DML-MBPC, DML;MBOC, DML-GCHP,
DML-PC, DML-PCHP, DML-PTBP, DML-34X, DML-EP, DML-POP, DML-OC,
- dimethylol-Bis-C, dimethylol-BisOC-P, DML-BisOC-Z, DML-BisOCHP-Z, DML-PFP,
DML-PSBP, DML-MB25, DML-MTrisPC, | DML-Bis25X-34XL, and
‘DML-BiSQSX-PCHP (trade names, Honshu Chemical Industry Co., Ltd.), Nikalac
MX-290 (trade name, Sanwa Chemical Co., Ltd.), B-a type benzoxazine and B-m type

benzoxazine (trade names, Shikoku Chemicals Corp.),
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- butyl phenol- TM.- BPA OH CH20H CH20CH3 SOH CH2OCH3 :

TMOM BP HOH2C CH2OH HO VOH HOH2C CH2OH  HOH2C OHGH2OH

HWL- TPPHBA H3COH OH HOH2C CH2OH HO OH HOH2C CH2CH

HOH2C OHCH2OH HML- TPHAP CH20OCH3 H3COCOH2C

2. 6-di net hoxynet hyl -p-cresol dinmethyo -Bi sOC P

DML- PTBP H N CH2OCH3 N CH2COCH3 H NI KALAC MX- 290
2,6-dibietHie y niddGH-4 - HEU G QLR C  CH2 GH6 e B x@hte thyl-p-cresol, ‘and
2,6-diacetoxymethyl-p-cresol; as those having three of such groups, TriML-P,
TriML-35XL, and TriML-TrisCr-HAP (trade names, Honshu Chemical Industry Co.,
Ltd.}; as those having four of such groups, TM-BIP-A (trade name, Asahi Organic
Chemicals Industry Co., Ltd.), TML-BP, TML-HQ, TML-pp-BPF, TML-BPA, and
TMOM-BP (trade names, Honshu Chemical Industry Co., Ltd.), Nikalac MX-280 and
Nikalac MX-270 (trade names, Sanwa Chemical Co., Ltd.); and as those having six of
such groups, HML-TPPHBA and HML-TPHAP (trade names, Honshu Chemical Industry
Co., Ltd.) and Nikalac MW-390 and Nikalac MW-100LM (trade names, Sanwa Chemical
Co., Ltd.).

Among these compounds, those including at least two thermally crosslinkable
groups are preferable in the present invention. Particularly preferable examples thereof
include 46DMOC and 46DMOEP (trade names, Asahi Organic Chemicals Industry Co.,
Ltd.), DML-MBPC, DML-MBOC, DML-OCHP, DML-PC, DML-PCHP, DML-PTBP,
DML-34X, DML-EP, DML-POP, dimethylol-BisOC-P, DML-PFP, DML-PSBP, and
DML-MTrisPC (trade names, Honshu Chemical Industry Co., Ltd.), Nikalac MX-290
(trade name, Sanwa Chemical Co., Ltd.), B-a type benzoxazine and B-m type

benzoxazine (trade names, Shikoku Chemicals - Corp.),

2,6-dimethoxymethyl-4-t-butylphenol, 2,6-dimethoxymethyl-p-cresol, and

 2,6-diacetoxymethyl-p-cresol, TriML-P and TriML-35XL, (trade names, Honshu

Chemical Industry Co., Ltd.), TM-BIP-A (trade name, Asahi Organic Chemicals Industry
Co., Ltd.), TML-BP, TML-HQ, TML-pp-BPF, TML-BPA, and TMOM-BP (trade names,
Honshu Chemical Industry Co., Ltd.), Nikalac MX-280 and Nikalac MX-270 (trade
names, Sanwa Chemical Co., Ltd.), and HML-TPPHBA and HML-TPHAP (trade names,
Honshu Chemical Industry Co., Ltd.). Examples of more preferable compounds
include alicyclic compounds, such as Nikalac MX-280 and Nikalac MX-270 (trade

names, Sanwa Chemical Co., Ltd.), B-a type benzoxazine and B-m type benzoxazine

. (trade names, Shikoku Chemicals Corp.), and Nikalac MW-390 and Nikalac MW-100LM

(trade names, Sanwa Chemical Co., Ltd.). |
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H3COH2C HO H3COH2C H CH2OCOCH3 2. 6- di acet oxynet hyl
-p-cresol B-a type benzoxazine F-a type benzoxazi ne
B-m type benzoxazine .. 25 The anount of such
thermal Iy crosslinkable conpound to be added is
preferably 0.5 to 150 parts by weight, and nore
preferably 1 to 130 parts by wei ght, based on 100
parhe résin Wwein@btnd obthdepobithetic hdditioa «fomphrentpotiads (d) brings
When the anount of the thermally crosslinkable
aboutchemoihdinddyed aobdinkdded ths tiner gEhedt i@atri&0, whichSulther reduces
wei ght based on 100 parts by weight of the conmponent
the rafeadf stirhkagesi n content becones too small, which
deteriorates the heat resistance of the photosen5|t|ve
r ediniprfgi these \Whenmadiyc prossliiable icompeaniie(d) harsogpund having a
parts by wei an increase in a_nolecular weight
meth)@ghg@épw a S@gggtgqeidﬁmethglql grewmihat iformgd Hysybstituting a hydrogen

terjorate e heat reS|st of t hot osensifive
atom Pgéil riqonphig ﬁﬁ@xabgwarﬂ E’(‘é‘)et Ui‘g'oﬁrPHpﬁ%é‘%ﬁ rcé%séﬁ{l ltf’Y a reaction
i nve Cck tra ht fromt
mechigbatiads i de YehBinatifaLen SOVBHOTP M of ¢ he
. organic electrolum nescent elenment. Such col orant
shields the circuit wrings on the substrate in the
sol der resist coating of the circuit board. Exanples

of the colorant (e) used in theatpresent. ntion
|mﬂlu§fua dye, a thereto sensPhive dyefChan |norgan%c
__—égtgfﬁ #nd _a Cc pignent. referao ¢ A
bl &9 gatll c "solvent thatHatiss #ol @ @ (_-on

conmponent (a) re conpatible with
t hese colorants,. dyes are, for exanple,
oi |l -soluble dye, a disperse dye, a reactive dye, an
acid dye, and a direct dye. The skeleton of the dye
may be fornmed of an ant hraqui none dye, an azo dye, a
pht hal ocyani ne dye, a nethine dye, or an oxazine dye.

Thige g%lg’ﬁprgsg ?{?ﬁ%p%@%@% Eléea &ﬁlyo Fro&slnﬁ(a%i(e compounds that are

sal tscontainin use m t he
partw{irﬁiéla € e{r@nl% 1;.1s.eciEl lé’leﬁhF é’ﬁ?seﬁp g{v%ngsn are srhowggbdﬂ?&

reS|stant properties. Specific exanples of such dyes

i nclude Sum | an and Lanyl dyes (Sum tono Chem ca

I ndustry Co., Ltd.), Oasol, Oracet, Filamd, and

I rgasperse dyes (Ci ba Specialty Chemcals Co., Ltd.),

Zapon, Neozapon, Neptune, and Acidol dyes (BASF),

Kayaset and Kayakal an dyes (N ppon Kayaku Co., Ltd.),

Val i fast colors dyes (Orient Chemcal Co., Ltd.),

Savi nyl, Sandopl ast, Polysynthren, and Lanasyn dyes

(Cariant Japan Co., Ltd.), and Aizen Spilon dyes
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(Hodogaya Chemical Co., Ltd.). These dyes nmay be used
al one or in conbination. The therno-sensitive dye that
is used in the present invention preferably 26

devel ops color via heating and exhibits the absorption
peak at 350 nmto 700 nm which may be a genera
thernn-sensitive dye or pressure- sensitive‘dye

| es of su t her no-s ve dy se

"Whitch devel'8ECal or by”8'l*?8??rs ﬁ&%ﬁé Rk BE 1Pe-dA

striéPlres or state of elec ric charge by the action

of- acidic groups exiting i system

hé&HqCng, and‘ﬁﬁ@ge whi ch dQWLﬁﬁ%:color baﬁ@ﬁ@&%al

oxi dation reaction or the like wth the oxygen in the
noflel= dianpl es offHt he skel etosgustructure of dyhe

t hereow- sensPiFyeEiie iqvel ctaoH 1 i ar yibwerhane:

skellet on, a diapyl net hane skéleton, a flu e

skel eton, a bislTactone skel eton, a phthali'de

mkedoat on, a xmptroene skel et mn-pca rhodani pe-praet am

skel eton, a fluorene skel eton, a phenothi azi ne

skeheton, a phegpxazine skele& n, and a spiropyran

HOH eton. Spegitic.exanples,c (gHI;@, t herym-sgnsitive
dy&s of the preésent inventio 'nC|“F8+c§5| - éﬁ;:OH
4, 4' 4 -tris(di methyl am no) txi pheny méf hane, ik

rfh 4y 4" tri (gl ghhyl ami n0) p@=p 2 ginethyol-Bisoc-p
trimethyltriphenyl nmet hane,

2, H’4 met hyl i denet ri sphenol ,
HO Aon Metdayk | sphecnoIQH OH H CHa0CH;

[(4 hydro |ohenylH f}fﬂ@“@ﬁ“é’(‘be'ﬁ‘é%f@cﬁ‘@

[(4-am n enyi ) et hyl ene] bi sphenol,
m nophegylppet h Iene di met h I
%&j¢9[(2 ﬁydroxyphenzl)nel Ieneﬁ% ;[2 SMémgﬁﬁﬁé%%yl

Hoﬂeg cﬁbé hMQLQ |)ﬂﬁ&%??%;ﬁgﬁﬁﬁhowy%hen0|aWOH
-[(2- hydr enyl ) nmeb L bi s[ 2- enol |,
4, #0f ( 4- hydr ox§pbeny| ) neohy| ewepbi s[ 2t hyl pReRdl | |
S (4-hy nyl ) met ethoxyp
ﬁr&ﬁ-[(s-hygﬁ%ﬁ’ﬁenyl)netRQ/(BL" ] bis[2, 6 %IP
et hyl phenol ],
sode '1$kﬁ~hyﬂm xyphegaydy mettayl ene] bi,s{ 2.@udi met kybpheno
Hom , @p@'-[@é§ﬁyﬂﬂ§§ypheny* oene]blsiégéiﬁhqn
| phend™®s CH,OH HOH2C CHzOH  H,COM,C CH,OCH,
4M4Ha[(4 hy diypx3s=-8pF met hoxy ph@npgpa met hyl eneh%se[:,z 6-dim
ethylphenol]

[ (2 hydr oxypbeny| ) metyhenel bLe(2 Bofe | _non

| HaCOH g«'ﬁ@%‘g‘%hy% Her CHzggzetmyj%mH Hoi‘;’c; $ ?(cﬂ?m

trlnethyIpEeno HOHZC™ &} CH;0H HOH,C” g CHoOH

NMALAC M€ hydr mmharxympa met hylemnehin s 2- cyamahgxy! - 5- me
thyl phenol], 27 4,4"-[(3
HSCOHzlathgyéyphenyl)nethylenejbls[2 cyclohexyl 5- net hyl phen

ol If,
hcond ,mﬂw Edery HF )Té'f‘vg?% et qu»eﬁéyswgw @WP’@R%YX‘WH:%D%
AR ah%ﬂmrr!ezm olmbtysdiaey BHeHEprEy | C et tirslogmaipt |
Xath 40Xy C pogtom 0
NIK A M\T @%tﬂvylﬂlﬁ@h0| —a::re?grlc ~p-cresol

ﬁ%f:t e O
o' o O I 5

B-a type benzoxazine f-a type benzoxazine B-m type benzoxazine
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-[ (3, 4-dl hydr oxypl i enyl ) ntct hyl ene] bi s[ 2- nethylphen
4, 4'

| ]
(3, 4- d|hydroxyphenyl)nEthyIene]bls[2 6- di met hyl pheno
4,

(3 4- d|hydroxyphenyl)nethylcnc]bls[2 3,6-trinmethyl phe

ol], 4-[bis(3
: CYEé el offull dhaxall§-areidipkpblei dmpopinted ylakdded is preferably
1, 2- benzenedi ol ,

0.5 to4154) patts, b.ﬂy we(ght,Zami mane diofbiabily. hed t180 makisdphenght, based on 100
4,4' 4", -(1, 2-ethanedl yl i dene) t et raki s[ 2- met hyl phen

parts diy] welght of the polymer in the component (a). When the amount of the
4,4, 4" 4" - (1, 2-ethanedi ylidene)tetrakis[2,6-dineth

thermp}igmtbﬂsimkablq compound (d) 1@ begadsledniy| larasdit Iétlﬁ9| para;e%y weight
e)tetraki sphcnol,

basedpngl 00paripby. welght ﬁﬁ &Fyfpféﬁ%l%{%}ymeor@ﬁ@) e bespmegip small,
i met hyl phenol

WthI’I §eqqumq:spﬁgn£p?t re31stanc ZOP ¥1‘9€r %ﬁX%Q&?sy u?/em?Es?r\f fe ll;ne.] b{ﬁxen such
arnouptl 1s ST l&r H}/ ag} \%elghp %lne]plce egéesin ' %a'o%cmférh%lei%ﬁ? Dised by
crosslhrﬂgirtlg__t,1 K ¥I%hﬁn¥vh)1crﬂsgﬂxlcﬁa?§r]i& tSéL 202 Hed MRIGYIRNGNE]] photosensitive

Iﬁsnlh&g hydr oxy- 3- nethoxyphenyl)nethylene]bls[2 6- di net hyl
noll, 2,2'- [(2 -hydroxy-3 -nethoxyphenyl)m

et "bﬂé %Bﬁ)}arg' t)[1.%{35 inHHeEpRYER OB dn ble%kg a slr$ light from the
hydr oxy- 4- met hoxyphenyl nethylene]bls[s

Light- erﬂitﬁﬁ% hydphenné linsulation film of the organic electroluminescent element.
(2- hydr oxyphenyl ) et hyl ene] bi s[ 2- net hyl et hyl phen
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[ 2- et hyl et hyl phenol |,
the cizbust' bofafdd - hydroxyphenyl)nethylene]bls

[ 2- met hyl et hyl phenol 2,
[(]@xqw P%)@iﬂ%@l’ﬁﬂ 91‘,@@ ﬁ?) gpf‘élj i ¢he present invention include a dye, a
rleth hen

thermmy 358y a. 487 r By BHGA i Rhgte AP SIS, PIFRERy ) Bifferable
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et hyl) enol

_be forﬂmeﬂ Gf;{n(:ﬂ-rtméq{l%yle %yere&h@zwm zpﬁthﬁlebmdl@memasﬁl&mmdye or
' t hyl et hyl ) phenol ], 2,2'-[(2-hydroxy-'3

an oxaziat Rizxey pMbksd ylws hﬁiyhydc@nedlhalsl[ 8,metbl tonphtxhydlpl Rrefrably, a
|

phthalzp;ﬁanlﬁé 3y b yd raomytal-coetploscygiheontainin g due hy ueers fiisins [18;, Biewpoint
6-trinet hyl phenol], 28 2,2'- [(4-hydroxy-3
of exwﬁm&my;ﬂsg;tmy|a)1drdtghyr@pﬁ§§mtmrogefrtles Specific examples of such dyes
5, 6-trinet hyl phenol ]
mclud&; SﬂJmlﬂﬁ(MafH&IdfﬁﬂﬁbﬁUBS é?iw%%ﬂ Edpmyisaldagrenet 6 1) Hrasayy Oracet,
t hyl ) phenol

Filamig, [ lrgasRGis diafys (Ciba SResigion Senyifale Hyt-e i bl 4§pgrs Ngozapon,
Neptubis HELAEHENPS f‘?@é‘ﬁ%% Kbt 810 Fggkaep; e (DR ek Co-
L. VTR ROIE G s ‘n?ﬁﬁﬁ%ﬂeﬁ%l (G "UAELCISaB3.% Sdndoptas,
polysﬁtﬁr‘e&( % Hyﬂffgwh&;& edishg% Rdtafi] bS[0y IR RAYPRENGn dyes
(Hodog%‘é%?%%?%?g%l DY Ireasd b, %h%af}ﬂ%lu@ 6heBELA ebhbination.

xyp eny l ene 2- cyc 0 exy p eno

t it d tht used the present invention preferabl
4 ]ZF": ?e Hhoyserng§<§/V83 R;%t hgxy}%%enyl inrret hyII)rene] bi sf 2- cycpl o Y

SI—E—H—|O

héxylphenol]



, 4 -[(3 |
- hydr oxy- 4- net hoxyphenyl ) net hyl enel bi s[ 2- cycl ohexyl phe
nol ],
, 4' - [ (4- hydr oxy- 3- et hoxyphenyl ) net hyl ene] bi s[ 2- (1,
-dinethylethyl)-6-nethy|phenol],
- [ (4- hydr oxy- 3- et hoxyphenyl ) net hyl ene] bi s[ 2-cycl oh

develﬁ?ﬁ)ﬂoi@’mtlﬁﬂlﬂ@ eR®kLhibits the absorption peak at 350 nm to 700 nm, which
met hyl 1 denetri s[ 2- cycl ohexyl - 5- et hyl phenol |,

may b%d_ﬁ gen[li:]l(a? tlﬁcﬂhc{i]s'dfsﬁmp&ﬁﬁbk)ﬁeiéﬂlyé easjtiesiPe.5 Examples of such
- di met hyl phenol ],

thermdhsdnsifi ¢S, Brediduhdieco typhewiichmdt tulbpnalldn dly2elfarefiyy [th¢ hohemical
| ) phenol ],

struct@e® 'or fa8; ¢f diehiyilr chaygrhenyhe asidy bLaeiisi mpBpHe6Lingiinghhsystem
yl phenol ], 4,4 -[(3,4-dihydro

durlng(b@ﬂ’ﬁmgy Fiyliﬂréln(}‘syl\élneyl ldpgqlgp @@&r@ﬁgﬂ@@h@ﬂ@dﬁlon reaction or the like

-[(2-h droxyphenyl)nethylene]b|s£5 met hyl benzene-
with tlle gxugem jn the air.” EIxamples of the skeleton structure of the thermo-sensitive

dye 111911}4?& Hy%rgﬁ@jztgg%e{] gdeg&énbéﬁ?%gfbfga%g% glbeelg%ln) gefrhpc}éalllg skeITeton a

bislactAé’Hgt ﬂ{gf Lgrel]th%l{laﬁey[s?%l éﬁlg%/ad rx%)r(lﬁlene skeleton, a rhodamine lactam
5 h

skeleton teh ﬂ;ﬁ?l’eﬁ% ?@?et&i[gpggio(tﬁhag?ﬁg ﬁée% [%_%hfqgé%%_rﬁy%r%%&, and a

i met hyl phenyl )] nethyllphenol,
splropgran?’skﬁletﬁxill enebi s[ 2- [ di (3

tsgélcgtheéydm Hed ¥ iR MelniREMHI P ﬂ?é’sl off Rt fr¥édnp! hﬂb@l'tlon 1nclude
(3, 5-di'net hyl - 4- hydr oxyphenyl net hyl ene) - bi s(2, 6

4.4' 4"-B{ diyl ping B@Eno )Y triphenylmethane,
3, 3- bi s(p-di met hyl am nophenyl ) - 6- dlnethylalnlnophthal
4.4' 4"deis(didthylaminio)-2¢ 8l Aetrhytthyl tnpohéhylorthane; y- (4-nitro)
-am no | act am ) ]
2,4 4"2memy&ﬁbmtdanhqm0ho) 6- di et hyl ani nof | udssté;methylidenetrisphenol,
1 chloroanililio)-6- dlbutylan1||ofluora||e
4,4 [(@‘J“NdR?’ﬁ’PBEWQ/‘PeM%]bls (BeogngpmAani no f| uorane, 6-

fl
4.4 Kg@ﬂﬁﬂ?@@%ﬁ?ﬁ%%@ﬁ@ﬁ% My U2 B ot aphenyl -
4,41 (Gt IR Gle bfsDs 3 ArliPighdnghy, 6- di et hyi

am no
PRy,
G o el ey o

4,4'- (B SlypybayimethGlene by -nie@RigHensl]] uorane, and 3
-cycl ohexyl am no -6-nethyl -7-anilinofluorane. Anong

4,4'-[(4-hedsoxyphpopl ndsthy lendbis{ 2t methglireaol)f ai ni ng conpounds

having a triaryl net hane skel eton, such as

4-[bis(Z; Wdrdﬂyp@hwmeﬂeﬁkﬂﬂm@h@m

4, 4" 4"-nmet hyl i denetri sphenol

4,4'- [(irhadrqxc@hhlyad I &tiaw}@énlbﬂg[grérﬁwﬁhﬁlpbﬁmlbenzenearri ne),
[ (4-am _nophenyl ) nmet hyl ene blsphenol 441 -

4,4'- [(1 b&dmyabﬁmdhwtﬁﬁkp id A< inaetpylpBersilivet hyl phenol |,

2,2 [(‘t PﬁdWJPBS‘(%HE?fWSBH%Wﬁén@]“EﬁtE{'l?hQ“‘é]t ri met hyl phenol ]

<oty PR R o kB Tenor
2,2 [(%Hgﬂl@x][yf)ﬁ enyq}/metﬁy%ﬁe]hblsrﬂ 3)§nte Tim {hyllqﬁlenoi]s [2 -methyl

s [A LBl ARV RN DR B T8t A e R fiaqsphenol

4,4'-[(2-hydroxypher_xyi)methylene]bis[2—cyclohexyl-'5 -methylphenol],
‘ 27 ‘



4' -[ (4-hydroxyphenyl ) met hyl ene] bi s[ 2, 6- di net hyl pheno
2 é'-[(4-hydroxypheny|)nethylene]bis[3,5-dinethylpheno

4, 4" -[ (4- hydroxy- 3- met hoxyphenyl ) met hyl ene] bi s[ 2, 6-di m

et hyl phenol ],
4,4 [(é @mbiﬁ:ﬂaﬂm&u@mﬁﬂs thlbensl B skihyBpenbl)i met hyl ph

hydroxyphenyl)nethylene]bls

4,4'- ([4211}81r5x3tphcﬁ?lf)ﬂl)étl@’fhfﬁ@‘ﬂ)1]s[2 cyclohexyl-5-methylphenol],

4,4" -[ (2- hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5- ne
4.4'-[BhypEhoendl-hydroxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol],

4,4'-[(4-hydroxypheny|)nethylenelbis[z-cyclohexyl-5-ne
4.4'-[ By tblydrodlyphenyd )methy[epg] bis[2-methylphenol],

- met hoxy- 4- hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5-

4.4'- [(ﬁe’{ Aipyghenyohiny)methylene]bis[2,6-dimethylphenol],

3, 4- di hydr oxyphenyl ) net hyl ene] bi s[ 2- net hyl pheno
4,4'-{ Q3]4 d1h[yslr0xypheny>i)methyﬁane]b)is[)2 3,6- tlyimethj;lphen[ol y'p

-{bishsRegiphois) 4d"xcf4dr Bty DR ek Ryremegrol” ¢
44'4b% éggh@g ‘%ﬁﬁ%@¥gggggoﬂé?ﬁyﬁpLgk§F?nethyI] 1, 2-benze

' 4 d
4,44 ng I(?A% etﬂaned(ylhdfnepﬁgﬁlga Pegg n%%eno ]f aki sphenol ,
4.4 '?4'4 % ot dﬁ;%'i d%n@%@ﬁﬁ!@gpy@d@ﬁ%hﬂkﬁaﬁl S

eno 1, 2-et hane
4,4'4' da'yl(u d%}ﬁ-h&%@@iﬁh&h%&&gm&h@yh@mnol ],
(1, 4- phenylenedlnethyl|dene)tetrak|spheno
4.4 4" 4 (1 4—phenylened1methyhdene)tetrakls(Z 6-dimethyiphenol),
4,4',4",4t"-(1,4-pheny|enedinethylidene)tetrakis(2,6-d
4,4'- [(Eﬂatdhgot)mﬂnenyiDmpthylene]b1s[3 -methylphenol],
-[ (2- hydr oxyphenyl ) met hy Iene]bls[s nmet hyl phenol |,
2,2'- [(3 hyd:cpp(yphﬁyﬂﬁ@ﬂh_ygane bls[3 5-dimethylphenol]

441, fwtd'?g%%ghe”é teg%'.)%%?llyg' sruhisl S ybetmafar s |
AR O AP B &) 8 bRl p&%ﬁér

2,2 [(ﬁ}l}ﬁzdrééﬁ'}XQBS’%SY&'&SWHMEEHM]%FJ Bl d$h 2RI AL hy' phen
2,2'- (ﬁ(hé'dpé/)@" - @Y RRSRRLIBH higneldb s 2s kb ithybahenol 1,
4,4'- [({zﬁﬂ@wpﬁé%ﬂztﬁamly)e@i%myﬂz%@ir@u&hﬁ?)ﬁe&ﬂ ri met hyl phenol ]

dr oxy et hoxyphenyl) ne ylene]
4.4 [(bi}@hamgrpdeﬂﬁylhyﬂhmma}m;[z -thethylethylphenol],
: [(2-h oxy- 3- met hoxyphenyl ) net hyl ene] bi s[ 2- (net hyl et h
4,4'- [(194h)y|dl’renmlh]:x;lyl)1ﬂ¢trh'y}ene]b1s[2~methylethylphenol]
[ (4- hydroxy- 3- met hoxyphenyl ) met hyl ene] bi s[ 2- (net hyl et h
2,2'-[(34bydrenphiny)etdylene|bis[3,5,6-trimethylphenol],

hydr oxy- 3- nethOXﬁghen | ) met hyl ene] bi s[ 3,5, 6-trinet
2,2'- [(%yém@hrnyl)@emlqn@ eﬁ/ eyrBtidphenoVbhenyl ) net hyl
ene] bi s[ 3,5, 6- trlnethylp engl.]

2,2-[(4-hyHer sy pisteywphenst by thyiear [t l3s5- fhznf(thﬂipfm‘gfﬂ;f);( )p/)hgno
4,4'- [@hgdrqx(yzpmpwhgngt)wggg%ﬂ@ms;%T@Pﬁg)w]éﬁﬁl@jlmhsef‘%l]5 6-tr
4 41 TR b b medy sy e st ibepalls 6. ¢

4,414 ! cfx(yp AR %‘P‘%Whﬁ“wiﬁth PHARSYY T RYIENERIE D2 (1, 1-

- 2’2"[(%{1&3 h{;‘(wze#;% @hﬁﬁrﬁ;&‘%{n&ﬁ%{éﬁﬁ E]% 151 etk)%l}ah IIOIl/l pheno -

o 2,2'_[(%{%Xﬁ{()[x(yﬁ—ﬁ}eéhox)y hen%lgl?l)ewt%ne bls[e %Fsttnzlect:}y %%ne)l j| pheno
: '], _



4,4' -[(2-hydroxy-3
- met hoxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol ],
4,4" -[ (4-hydroxy-3 -ethoxyphenyl) met hyl ene] bi s
[2-(1, 1-di met hyl et hyl ) - 6- net hyl phenol 4, 4" -
[ (4- hydroxy-3 -ethoxyphenyl)nethylene] bi s
[ 2- cycl ohexyl -5 -net hyl phenol ],
2,2'-[(4-h$dr oAk y=Trateiyd i ypaaeti i sihaiaethiolsex yliribretigt pydqoignol |, -
2,2' -[(3, 4-di hydroxyphenyl ) net hyl ene] bi s[ 3, 5-di net hyl p
4.4'-[(dématdxy-3-ethoxyphenyl)methylene]bis[2-(methylethyl)phenol],
4,4" -[ (3, 4-di hydr oxyphenyl ) net hyl ene] bi s[ 2- (net hyl et hy
2,2'-[(4-hphenglJ-gthoxyphenyl)methylene]bis[3,5,6-trimethylphenol],
2,2'-[(3,4-dihydroxyphenyl)nethylene]bis£3,5,6-trineth
4.4'-[(4Hbpéesryt 3-ethoxyphenyl)methylene]bis[2,3,6-trimethylphenol],
4, 4' -[(3, 4-di hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl p
4.4'- [(%ﬁ@qo]xyégmleggcgcyphenyl methylene]bis [)é-( 1,1-dimethylethyl)-5-

methyl%%%x:lohlifj Z, 'O i( ypheny |4)’4r‘1f3(t2 ph)gzldgg)(%;pmeisly[fl?rhg&ty?eynle?beig{zf(r:]yec_l gﬁe%(_y%henol] ,
“4-{ ] bi 4- hyd -2 .5-di hyl ph | hyl
W Rt R e S A Sl A L A
. 4' - net hyl j 2-1di-f4-h : 3- net hyl ph I th
- orgR R TR PR SRR B iR Py T e
oA RIS X TN, RAGTHA Loy B
4.4-(CE Ry A A ALl Rt phenol

- net hyl ene
4,4'-[(4-By § 1@k {3 etk phteony | ndetieh i D met divepigeih )] 6ratdityylphenol],
phenol, and 4,4'-(3,5-dim
4,4'-[ (ehhgioxs-Inytiopyxpytrne iy ctiet byd |oisg) -chilo h&x 8- dhreghiyphqiodhol
' ), are particularly preferable in terns of their
4.4',4" eneggbylidanetigi2tcychdiesylahercthTipbynathy be used al one or
conbi nati on. Col or develgggﬁnt of thernp-sensitive

2,2'-[(é@@iwﬁmﬁyh)ﬁe&%ﬁ@ﬂ%ﬂm i G@@@WOI]he?t atb | a

; oC

4,4r-[<sgff-31.?i§id?%“r lea_a‘gﬁ?%w?ert%ﬁe%E?ﬁf@s%&f’esﬁ%ﬁfghﬁg‘3L3‘ héxi g
RRICRT T N SRR el e P

443 ' ' Liskely t _
44 LG R SRR RO R B 2Oyl S ienbl T, L occur
3,3- [ RAURKY Ary Oinch IBRGLRLS it Abenichi®. 2 k. or gani ¢

: pigmen inthe present 1nvention preferably
4.4-[4-hi BLNra0nd.5- G AR ADh oLy AT BReERbcthPRhSTHAES- | N
' particular, it is preferable that the organic pignment
benzenediapy, i ses ¢ar-prthibwebis[aqdi(@rhyalre:ondimethypheafl) jiietholphenol,
nore organi c pignents. Exanples of such carbon bl acks
4,4'-meatimdkenetes] 2 jdi (@ doalrbk ve Ksdimetbhl phsnyHilmethdi;haobE, RCF,
SAF, |SAF, HAF, XCF, FEF, GPF, and SRF; ther nal
4,4'-meshylehebis(Suldi(4dsy demx i o -metbyipheeyl) | msthdkshenahd
. acetyl ene bl acks. These carbon bl acks may be used
- 4.4 -meghdpectds[2r [HiCcoiehnheayl-6riy dssxst-Gunahylppeayl) methpdphsngl,
' ... the organic pignments that are used jn the present
4.4, Sl RedreXyEiag mey I cRe kb o e imaHdPesgbe: f i ¢

3,3-bis Gy AEE B Fle i) HnEEy e HRTRER s grent s 1 el ude.
3,6-bislne Y IR0 AR AT @ B agRiiatyy 1155 157" 158,
2—(2—(:111%%anig#él%?géét%&aéﬁg8ﬂ%‘|§1§érr%g% ?gﬁl—cr}il?t?raa%ﬁ ﬁxb)»%gébufwgininoﬂuorane,

2-N,N-dibenzylamino-6-diethylaminofiuorane, - 6-diethylamino-benzo[a]-fluorang, -

2,2'-bis(2-chlorophenyl)-4,4',5,5"-tetraphenyl-1 ,2'-bi(in1ida201&),



for exanple, Pignment Oranges 13, 31, 36, 38, 40, 42,
43, 51, 55, 59, 61, 64, 65, and 71. Red pignents

i nclude, for exanple, Pignent Reds 9, 97, 122, 123,
144, 149, 166, 168, 32 176, 177, 180, 190, 192, 209,
215, 216, 224, 242, and 254. Viol et pignments include,
for exanple, Pignent Violets 19, 23, 29, 32, 33, 36,

1,3-digvethydrdl diz8hyl B fRIcga®Nt S | NZladttho-3 @hetheX @b @ylaminofluorane,
Pigment Blues 15 (15:3, 15:4, 15:6), 21, 22, 60, and

3,7- bl%lma'}@ﬁnmm)gﬂeM@zoylphémtdbxazfr@[ exanpl e, Pi gnent
Greens 7, 10, 36, and 47. The inorganic pignent that
3-diethglaugmat-6ichlbive7 {4 eskentyetinlaninodfivesnpr ef er abl y an
i nsul ati ve netal conmpound. Use of an inorganic pignment
3-diethylamipo6rmethyt{/ringlinefbudrane, niytriefhplaviing-orwsthyl-§-amlinofluorane,
insufficient functions as an insulation filmof an
and 3oy glahpeylasiine Oroetli- ﬁmlmﬂqu:e If a | um nescent

el ement i s prepared,, such a pigment could cause a
shdmong; these C‘?fﬁﬁ?urldés Jwtdgow gaogéwcpémmﬁgos@@ﬁ?u@ﬁc having a

I I d | ud
triary bt oxRECF ¢ any CBxi do R (11 0ot ehr eI enstrisphenol,
T d . [ bal t .
44 SRl e Rhon Tl LR RE bR DR s B Doy P pmine)
4.4 [(Qnaqmtnl {)ﬁ)ﬁm :ﬁﬂenﬁﬁgﬁﬁe E‘_ﬁfheg@l are preferable in the

presen e nahganese oxide is generally

4,4 (@%ﬁ%ﬁ%&%&(ﬁ%@%ﬁ%ﬁ NditethylpRenolfreci fical ly,

manganese oxi dé may be y-MQ2,
4,4'- (Qaryl&ﬂ%ph%méﬂgdemgmpG&rlmth@phéﬂolf y < Xx:5 2)
may al so be used. Preferably, the primary particle

4-[bis@i-Bedrokypien yilanghylé Qemettiodgphenol,l00 nm or | ess, and
nore preferably 60 nmor |less. The primary parti cle

4.4'-[(8yeroagphory Yeetybimegl s Bymetiylglanohipet i ¢ mean using an
el ectron mcroscope. Titaniumoxide nitride that is

4,4'-[(prhodepamhpnyidegthyteneiisiZrmethyiphanelnt i on general |y

4- {blsﬁghﬁﬁgggﬁfﬁzbﬁi‘jﬁ?ﬁﬁdfx gg’?ﬁe egg=-sr: leagf (toh; ?I t<§n| Sml )
441 Ep B Sme TR 503 aégfm “BHE ranganese
2,2 {3 8F0xy e ATRU 18155 B@ AUk étﬁg@lh(eﬁg%o; { gelggeggp{ .
4,4 [(@Mly%’ghgdméﬂgx 69&1%&%&@&%%5@ ¢ dtlﬁe%lsllt hebgonponent

I"ght ased o art
2,2-[(¢ drdﬂi?ﬂﬂeﬁ e ]Bi 33§’Jtﬂfn%m 1p®dndlp be added is
I q]zyge anﬂloo parts gk;{? wei ght byaged on 100 parts by .

4.4'- [(My@l‘ﬁxy@heﬁﬁ%nemmﬁﬁﬁ[2(335-str1frfeﬂlylp1@éﬂd11] cont ent
beconmes too small, which deteriorates the adhesi on of

4,4'-[ (2hydphotpbseyigintihybeneitasZre el dirxybStthethglpbstoldf e, When
such anmount is smaller than 0.2 parts by weight, the

4.4'- [(*ﬁaﬂnﬂm«p@ﬁnylmeﬁwbﬁm]lﬁsﬂ2mylcw@3yl panéthminthicoel]as a

: eld. 33 In the present invention, the surfaces of

4,4'- [(3ﬂ@etbﬁmﬁrlwd@O@Mﬂxl)@ﬁﬂlww]blﬁBr@miohexngméﬂWhﬂwayll

rosin, acidic grou a basic group,
4.4'- [(@,fl c{1hgdqop(p(gher§r&'@ﬁtgy]ﬁ§e]bls[2 methylphenol],

4,4'—[(3,4—d1hydr0xyphenyl)methylene]bls[2,6-d1methylpheno}],
4,4'-[(3,4-dihydroxyphenyl)methlylene]bis[2,3,6-trimethylphem01],
4-[bis(3-cyclohexyl-4-hydroxy-6-methylphenyl)methyl]-1,2-benzenediol,
4 4'.4" 4"-(1,2- ethanedlyhdene)tetraklsphenol

| 4,4',4",4"'-_( 1,2-ethanediylidene)tetrakis[2-methylphenol],
o 30



to need. The pignment can be used together with a
di spersant. Exanples of a dispersant include
cationic, anionic, nonionic, anphoteric, silicone, and .
fluorine surfactants. The col orant as the conponent
(e) of the photosensitive resin conposition according
to the present invention functions as a sol der resist
4,4' 4'coat(l 29ethhhghy i dhatiengkisPepaiatoryigfenal], or gani c
el ectrol um nescent display unit or a liquid crystal
4.4' 4'di"spl  ayphenylienedibletiolident tetxakisgheshl,el d. In order to
exhi bit such functions, the col orant preferably
4,4 4'&4{'h1(b;%ﬁh@lybmepitm@hyhldﬁra)wrdblsfkgﬂbmean'\l'}dwlﬂn@ fromthe
infrared region to the ultraviolet region according
4,4'- [(ﬂdl}tdﬂi@){}aﬁﬂmwldamlbﬁ@e]@él%meﬂ@flpmloﬁmb carried out with

the use of at |east one type of dye or pignent, a

4,4'-[@dnsirerar-BoRedpxyRisnghmephdcagihs2, éfdiwé@'he}?er@% or
44 [caﬁév%trtg%x‘é%épgrﬁwgéf%wnpsf)gw?xﬁe%ﬁwﬁb”f PisSSsRB bt her
2.2-(GHRER e GeeS w@aﬁﬂaﬁ AOBN R RRTRL BT of der
4,_4._[@%%10@% %8H§B%?alr¥g%egblg¢zv ﬂ%g glsph}éaw ’ntgh: phenol i c

L e g S S A i A
2,2 [(BLlﬁ%%é(z%henﬁ%%%éré% §{p38 Prfoth Bipa&%IR,CP,  Bi sP- MZ,

Bi sP Bi s Bi sP-1PZ, Bi sCR-I| PZ,

2,2'-[(Blisfebk - B’Zeth@tﬁﬂeﬁﬁﬁtﬁ&hy&r&?ﬁkﬁl PE;mBlh?IﬂEBRaI@P
TekP 4HBPA (tetraki sP-DO BPA), TrisP-HAP, TrisP-PA,

4 4'-[(BHinirdXx %3 ﬁe&ﬂﬁyﬁﬁnyl)ﬁeﬁl%@eﬂﬁms[H(mR&yﬁ?hylﬁplwﬁl]OCHP,
Bi sPC- OCHP, Bi s25X- OCHP, Bi s26X- OCHP, Bi sOCHP- OC,
4,4'-[(Bits2i367y- @@Hﬁhomﬂwb’lémhylsnﬂbasm(ma@mhmenaﬁd
Bi sRS- OCHP 1& trade nanes, hu Chem cal |ndustry
2,2'-[(@&dhydrexy3yme ﬁayweﬂymeﬂmimq&@s{%ﬁé -isanethgpRepoilp,

22- [(?ﬁ%’%ﬁaﬁ% o? gl)g%gﬂpgg] e Rnber e oo,
4.4'- [(h dZS A_\gt_) limrﬁTHlP{ enefcl'b%[%pg égf% h eﬂ)'ﬂ?ﬂ& ' c
2:2‘-[(%?&?@%&3 B’i‘f%. é@&%@?ﬂg‘éﬁ AR

o N TSR OB S i),

4,4'- (Bl drxy-Blirethd: E}?heﬁ?gmeﬁiﬁerﬁ’dlﬁ’@ff(l Bidiméthylekih 4=BPA,
TrisP-HAP, TrisP-PA, BisRS-2P, Bi skRS--3P, Bl R-PC,

methyBIRRnBNMBP, Bl R- Bl B@'H2-andtokipghdnyKenabdepgbisi Z-ay dohyxylphenol],
preferable. Wth the. addition of such conpound, the
4,4'-[(Adgdiroxypdenpdinathybanediss2-cyclokexaddiengllsol ubl e in an
al kal i ne devel oper before exposure and becones hardly
4.4 (gdx\ytqlb@@-ﬁHeﬁbphylth,enﬁbamﬁuﬂ%ne}B)éE%GWQh@X}SlPhe@O I,
reduction in filmthickness_caused by devel oping is
4, 4"-[(drhgdrorgird- @W@«pamﬂan@t&me@@lbié@dﬁ1|a&rdlr%thts1eélwéb*6w1?w}?helloll |

a short erlod

1.4- (RO B B R o ot S RO
4,4'.4"-methylidenetris[2-cyclohexyl-5-methylphenol],

- 2,2'-[(3,4-dihydroxyphenyl)methylene]bis[3,5-dimethylphenol],

, 7 4,4'-[(3,4-dihydroxyphenyl)methylenejbis[2-(methylethyl)phenol},

2,2-[(3, 4—dihydroxyphenyl)methyiene]bis[3,S,6—trimethylphenol],

E 4.4'-[(3, 4 d1hydroxypheny1)methylene]bls[2 cyclohexylphenol]
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the range of | to 60 parts by weight, and nore
preferably in the range of 3 to 50 parts by weight,
based on 100 parts by weight of the polyner. In
addition, in order to enhance the wettability between
t he photosensitive resin conposition and a substrate,
a surfactant, esters, such as ethyl lactate or
3,3 [(Qflgﬂ)/d)ﬁ%eﬂidyﬁ@dhyldﬁ@]tﬁﬁ[&m{hﬁlbdm&nﬁcr@t_dﬁtoe],, al cohol s,
such as et hanol, ketones, such as cycl ohexanone or
4 4'-[4vHbhy4-hiydalxyty b- dimbﬂﬁq;hamwl)ﬁid‘nley@pheayt]meﬁsylene]bxs[l 3-
tetrahydr of uran or di oxane may be added, according to
benzemakdl], Al so,4,4'naehatdnebizfz-{di¢4 by dofxysd-nietloyl phiémst) Jdesthyliphenol,
titanium di oxide, or the |ike or polyimde powder may
4,4'-migthyhetobis[Hid iy dorey ;2.5 rioretdaid phen yéimg ol phahelsi on
with a base substrate such as a silicon wafer, 0.5 to
4,4'-metnd enebist2-qéi(4 by deoxat 3 Ardimeduppheny DAgetypheaok i t ani um
chelatin ent na he added to a varnish, which
4.4 me e BT 49 eyl @&rﬁh&wSé—mW%Pm&Yé}]ﬁl&fwmfyﬁnol and

L s A R i S
preferi\a@f: H,i}ltﬁg‘{l?.] gi ﬁig}f?}g%;g? ﬁ&tt‘p&g@ g%esgﬁ%cesucﬂey may be used alone or in

conﬂﬁga 5qru3propyltr|nethoxy3|lane a titanium chel ating
or an alum num chel ating agent is added in an

ar@&g} fi@\;elgprﬁeﬁt%f]tﬂe/ﬂlgy senldti iy Pas R RS Erﬁgﬁ%[}} iRfaced by

ol ynmer i n the vani sh. VMen treating the

heat a§ labe%h{p%}a&uret highal fanEIeoned meHPhidigaBERighes than 180°C. A
di ssol'ved in a solvent such as isopropanol, ethanol,

thermd&BEkstrad cortpdrid, hdvedg ahjghieotoloasdeveoping tem@egitm@dias better heat
nononet hyl ether acetate, propylene glycol nononethyl

resistagthert higt phpdraiotatand las beterhlyght fasinpsst sinca deagoloraigon is less
of 0.5 to 20% by weight thereof. The resulti

likely s@ pesrohucite impdiatied wWith ultraialelr $Ta68IDYT ratdk?élogu%s tarlgpg period of
via spin coating, immersion, spray coating, or

time. stean1ng In 35 sone cases, the coupling agent and the

h d f 50
SO0RCOTES s, P CSFdalet THonPBRCEn DRt MG RgLRt Uit 2ood
coloraégg nltlibfx hai'lg t ??%E&%%edl T&?n&h?} 0%%82&%}“6\{%%1@3&1'&9 the orgamc

resent finventron es n conpri

pigineﬂ‘pfcﬁﬂ#lli'g@s M(m ﬂ'a% t{l(/o? QUERAHSht B of Qb &%‘6}@ QfEEEHﬂ:‘ Hl'g}nents

er to the dissolution of th

Exam1§BPBE&M cdrBdn bIhcRO iRIWRS erakK dldcRe, @@htatslmop MK LEF, RCF,
such substance is contained, deconp05|t|on t akes

SAF, ISIAGT 814K, XCE REFIGTH, a5di3Rey iedtina ®Ricks,rsah ae T, arA Kl B thannel
acid or base is generated. This can deteriorate the

blackspr apkraceiydmeobladis. r eShidsei rgrbfonl mlackscimayabehesdd alone or in
resi stance, nechani cal properties, and adhesi veness.
combihatigrseofgwesemuoienvent i on, the conponents (a) to (e)
and a conpound having phenolic hydroxyl group are
udiseforphily.ethsepiggnigi Bigpranty that ogrer Usgh sipethsepresentaipvention have
organic solvent. An organic sol vent used. herein

exce”?ﬂteh%ﬂ*atﬂsiﬁ’[%§ a SpEFificn§xEBPise of rapeten{aivespigmentp are listed
stow JATSPRSEIS. U580 AT S LR SEMUSE pigmen
Yellows 12, 13, 14, 17, 20, 24, 31, 55, 83, 86, 93, 94, 109, 110, 117, 125, 137, 138, 139,
147, 148, 150, 153, 154, 155, 166, 168, 173, 180, and 185. Orange pigments include,
for example, Pigment Oranges 13, 31, 3_6, l38, 40, 42, 43, 51, 55, 59, 61, 64, 65, and 71.

Red pigments include, for example, Pigment Reds 9, 97, 122, 123, 144, 149, 166, 168,
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such as ethyl ene gl ycol nononethyl ether, ethylene

gl ycol nonoet hyl ether, propylene glycol nononethyl

et her, propyl ene glycol nonoethyl ether, ethylene

gl ycol dinmethyl ether, ethylene glycol diethyl ether,

and et hyl ene glycol dibutylether; acetates, such as

et hyl ene gl ycol nonoethyl ether acetate, propylene 7
176, 1g7yt8d, 190nDIRtA09] 2 83,1146, aeetBioe and p6opy Videepigheents include, for

butyl acetate, isobutyl acetate, 3 -nethoxybutyl
examaeatighment Vi estlify 23 2980208 yHyt3yl aad 88 at Blumpighydnts include, for

| actate, ethyl lactate, and butyl |actate; ketones,
exampgde,cRigaenadduys d6eflénk, 17vd: h§itpr epyPRebBnend 64. Green pigments
) met hyl but yl ket one, met hyl i sobutyl ket one,
includey foir spamp aQﬂﬁn@@dﬁfzﬂhépﬂbﬁ@aéﬁdéVcohoIs, such as

but yl al cohol, isobutyl al cohol pent anol , . .

4-Thet HiAr 23S GREIRABY :[hafg_IﬁétSﬁ%mzﬂlBL@rgp@t, invention is preferably an

ot A R0 i G S8 SR 2k g

copchf TR B PS8 i SHEEEY Y 0L 151 e
i.n-iethyl sul foxide, - . t

e SH N B4 1 A B 0Ly ot

cause g?ﬂ&fﬂ QirBuP ehdt  BRGh ﬁtseﬂgusrl-?l%;b%m.t 0s180idsnftive metall (f:onépounds

atnospheric pressure are particularly preferable.
includBOinhh SheBOi dXidd, Stit218h okidan tit&iufa oRRI¥E nlvie, Rhromium oxide,
conpoSition may not be applied because of vaporization
vanadi¥in 8xi36, isoh veide, adbalheitié,madafiolsiaat dxide. | Ansorgothkieg@mpounds,
poi nt exceeds 180C, the tenperature at which the
manganesposidel aml itBaheat okideatitdddecompesiehitdgd inahd prieeent invention:
: material of the base substrate is di sadvantageously
The masganese toasttld is gagollycexprassed byl BoOuLe oF axseldenbpecifically,
capabl e of dissolving_conponent (a) enabl es the
the rfapeaRase oRxyte amhbnb@eh@{igoeoé?t-wéaas aaMabhe MiuBst reft dMnsOu.

o R R 5 SR LEA LK SLSLARP BEYEILS i
size ofs {h?c;g]ra ng%hg%egc%ﬁ%% Y(g(f hm@rqggs:, %é{i (grg%g%fef:?ibg? )éi()lergg ‘or less. The

er, act
: e, di.a e : ; | - ;
primer s ST ST Rl o THeanstt Dor FHa BEba Bgh g on cletron

microd¢dpd in the resin conposition of the present
' invention is preferably 20 to 800 parts by weight, and

mon &inAle foR [dRhiYri &OtHa0 i SPRfEablysudey inwke %l’ésenbﬁﬁvedti@m generally
100 parts by weight of the polyner in the conponent

has a ¢aposThay exmryssedebyuTRa, Gy (@ne cor2j G.icofbk 2at i The primary particle
Subsequently, a nethod for form ng heat resistant

size of thei titapaim exids visiidgis preferphlyt B¥knmi o1 lees,corpoore prderably 60
of the present invention is described. The

nm or hiset asswlibithg pangansish ogisi¥position is applied to a
substrate. A silicon wafer cerami cs, .galljum .
arlderfmnunt of dhe prlopank fe)nfdhe preseRsInvABLCN I b agded is preferably

020 BB SR B R B G B o 100
e S8 o B PRRE U SRR L5 b R B
larger ﬁ{?@a@ﬁjs]é%gﬁt H//) %efigl%tﬁbggs!ag 'oﬁol%bepr}itﬁsi bny W%th‘% %'F%Re? ic_&in(}))gnent (a), the
resin content becomes too small, which deteriorates the adhesion of the photosensitive
resin film to the substrate. When such amount is smaller than 0.2 parts by weight, the

" photosensitive resin film loses its function as a shield.
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conposition, and the like. Coating is generally

applied to a thickness of 1 to 150 m on a dry basis.

The substrate coated with the photosensitive resin

conposition is then dried to forma filmof the

phot osensitive resin conposition. Drying is preferably

perfornmed at a tenperature of 50C to 150C for a

per @ rkseht Mhvustion! theseiyficas o ol Srgdglcngi gaienavard theanorganic

hot plate, infrared rays, or the Iike The filmof the
pigmdihoimg diedidatadewith sbsincampadid gronpj s badiegrappos dd: Hilce, according
: actinic rays through a mask having a desired pattern.
to nebklt r dhieopgmdnit gben, bei ssddl ¢ogdtigért with ecdispersaays, Examgles of a

X rays are generally used as the actinic rays. In the ]
disperpspats dneluidevesitongh, apionky sneBieBi37ampjotehicr ayficquepsand fluorine

rim, or g rays (436 nn) froma nercury vapor lanmp is
surfagiadber ably used. In order to forma pattern of resin

co osiﬁion, unexposed regions of the film are .

&@19PEh 28 BEVRATRARETREL O JAFePRYPHISIUAE f5én composition
accor%_%\g/gt!é)? g"et{ ’Elgefa%{,tr %I)\(J? (l?{g:fm{\cl-[{&%fsh shgi%%?%é{e%%%ggt?ﬁg, light-shading
sepa o R PSSP A L VB iaRlg oo diplay unie
sack FRAERS MRU, SHRIB NP R0 TR M B Rle Bl protrably

exhib®Rt BB btioh SPRVARY lre@bh @09Lring TRINYhe GAFREL BgioftdWe ultraviolet
carbitol, toluene, Xyl ene, e% hyl | actate, et%wyl

regiod¥Edbiain®, todilRPYiRitations. y A0blofiBB it by kagiddesuiaa@hathe, use of at
nmet hyl - 3- net hoxypr opi onate, ethyl - 3-ethoxypropi onate,

least érehigpt anfalye, orgrigmehty la caeetiattéon ahtwesve ause sppast dfodyesfor two or
t et ramet hyl ammoni um or an aqueous sol ution of an

more ipiealof pégroentp.ouna combiniatias ofdit dtdsanot syrienef, dye or pigment with at
di et hyl am nget hanol , sodi um hydroxi de, potassium

least apectb&s (Yee of duf arPiggedbonat e, pot assi um car bonat e,

:j{#@%%: gmoﬁga:oug%l %p%&la%nﬁpg%@ﬁb;&b%ﬂ g?dél’p can be incorporated in
order g@g&%ﬂ%@%ﬂ 3%%?@?3%%]?)%9 igﬂ%gf%ﬁ%clﬁgﬂfgogﬁle&nhyl met hacryl at e,

h | i_ani i | r .
BB orReRb AT L AR SL B ki b woea

the pr&lehfMRRVRYEGIMRIMY afid-AN RYoeors SROMA-2N Bfspadp, Bis26X-Z,
al kal i ne conpound such as di et hanol am ne,

BisOTBRIA)Y B OHPL harBikQCROGPUNBRYAVIOX | BesP-B2L aB&2YX-CP, BisP-PZ,
hydr oxi de, sodi um carbonate, potassium carbonate, or

BisP-IPd, et BYYCGRMPE, IHisOEPdPZar yBisOieP-@P,or Sisdet{-tied BisOTBP-CP,
aqueous al kal i ne solution may be conbined with a .

TekP-4HBFe (tppekioP-120-Bi¥hi rEisFohiARf TusP-BA, niieOBP-4ol BisRS-2F,
sol vents, such as N-nethyl -2-pyrrolidone, ]

BisPGN2OK di BasRRyAR oBiséia -G8 HR|, RisH Gr&tRfP.a Saeont - HP, Bis26X-OCHP,
di et hyl sul f oxi de, y-biityrolactone,

BisOGH A& Gy IBigA3PlA{ S, raﬂémﬁpms-EBéFBaﬁi?é%ﬁéﬁ%l and BisRS-OCHP
e R o SRB RERISSo1 BB B e
piR-pREh i FRErs BT BD G A P R Bt RPN Ttrade names,
s RSO BB O 5, o0 W veter. water
Among these compounds, preferable phenolic- hydroxyl-group-containing
-compbunds are, for example, Bis-Z, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA,

BisOCHP-Z, BisP-MZ, BisP-PZ, BisP-IPZ, BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P;
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et hanol or isopropyl alcohol, or esters, such as ethyl
| actate or propylene glycol nononethyl ether acetate.
If the resolution of a devel oped pattern is inproved
or the perm ssible range of 38 devel oping conditions
is widened, a step of baking may be additionally
carried out before developing. This process is
BisP-QC#frer glekhylemthid-BH-OR{ BisFE26X( oBIBOCC, BERGPCOMBIR-PTBP, and
preferably at 60'C to 150'C. The duration thereof is
BIR-BIPELEr aBlyZ bEikbe¢NBPA, TecBrdAP, BnsP-Pay 8idt S-A8UB&ERS-3P, BIR-PC,
Beyond such ranges, the reaction may -not be
BIR-PIBR; i®eBIPGHT, ahd thdBke megpoeriszcubaly potferpbledi s¥uhwbe addition of
Accordingly, it nust be proceeded wth caution. After
such cpenpeiuogi thg, resultiegiasinf comppsitippineasilyysohbde imep aktkalipgdeveloper
to 280'C. Heat treatnent is carried out by gradually

before greswE LhS hesppes detdy sjublel beraindy wepostEperanieaently, a

or continuously raising the tenperature by selecting, a .
reduclier, Bhitjmhickness capspdiateydopie 18 s nd e glap g, Gig be readily
For, ex l e, heat treatnment is carried out by heating

Complﬁfedl‘g’éﬁg)a %&5’(5t Briodf WBE ¢ for 30 minutes each.
Al ternatively, tenperature. i s ' Il S £EOm .
Pl s e S PRBHRL Wetinels phRIRI LSRRG ur, i Pleferaby in
e ' i3S LA bldr3iphs e ahid6 3 to 50
the raffEo PP 6D S3HE LD RS LA LILTPRABISHh HEATDEES o 50 pars by
weight,/DASEH bRM 0D Daks 8Y Wk FARSp¥RIM&N. Tilm of
sem conductors, a protective film of sem conductor
demi &RIStiom An lodd @th @YiBAndNhe| wétidilifyl Betweén e phdtayesitive resin
wirings for high-density packing, an insulation |ayer
compdshiiorpand ectbshgtaparsurgstant, dshes,cuclk us tthiybhrcthte angropylene glycol
other filnms The conposition of the present invention

monomeathybethes edetate, alcohalsubath anethayely keipnesisgel af giyclphexanone or
di splay unit. For exanple, a display unit conprising

methyhasqidyll ketoae 9ragibers, syplprassieyrahydrofypn gredipkefe may be added,

f.ormed op a substrate and. a second el ectyode provj.de
accordipg 2 AR 1 HAISP: FIOEABICBETISIRS OIayaeqTs T1O%idea HiATBum fioxide, or the

. di spl ay, units include, t i Si LCD, ECD, ELD,
hkeo%ﬂﬁgﬁﬂ%%ﬂﬁgﬁéﬁﬁ?ﬁé@ﬁpgfgﬁfﬁesggg?rgfgggnt (an organic
| . . _ _ N
B TR SRS BTG L SR s s
wafer,l01§38 IQW%IW%F};ht Thg spbRt 8&351?1{,0} z.ix%é%t b3 kifarf GRSt agent may
and e e e fol

the I1ke were eval uat Int oW ng manner.
be add¥Bas W -e¥BRh, Rhickhe tH@]?lﬁ)f%eﬂs[ﬁxdﬁe@i‘ﬂW is@tonl heAttéheively, the
of im de conversion of the polyner used was cal cul at ed
base substidi® maybef bjeevddtg prafiestmenfivithsachueheicalt he
i nfrared absorption spectrum of the pol yner was
me&bon eatldimpnd: cthemmbl doptheonapestk sa glilabbh ecqpplipgnmaghmt, such as
imde structure were detected at around 1780 cm1 and
methy ig@thacmldxydSubbegyrlaney ort Beapolopnenylwhretboryelened 2 otitanium

heat '
chelating agent, or an aluminum chelating agent is added in an amount of 0.5 to 10% by

weight based on the amount of the polymer in the vanish.

When treating the substrate, the aforementioned coupling agent 1s dissolved in a

_solvent such as isopropanol, ethanol, methanol, water, tetrahydrofuran, propylene glycol

monomethyl ether acetate, propylene glycol monomethyl ether, ethyl lactate, or diethyl

adipate in amounts of 0.5 to 20% by weight thereof. The resulting solution is applied to

the surface of the substrate via spin coating, immersion, spray coating, or steaming. In
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treatment at 350C in a nitrogen atnosphere for | hour,
the infrared absorption spectrum was neasured after
heat treatnment, and the obtai ned peak intensity at
around 1377 cm1 was conpared with the intensity
before heat treatnment to determne the rate of imde
conversion in the polyner before heat treatnent.
some Eayesptheadupling hgémsmdsiht isubsttats iane hedtad The temperature of 50°C to
phot osensitive resin conposition (hereinafter referred
300°C o dbvatheaeadtsin) ofwhe coaplhihg egerantith theGubsichiesd Iproaad.
waf er so that the thickness of the filmwould be 30 .
p. Fhaph@psenpitivioakiingommaditigasof thepreseabuwedtian dpepupt comprise
for 2 mnutes on a hot plate (Mark-7, Tokyo. Electron
~ an onjymyi sadle)dieldylf ermpernsh stotedreslielyemoasiy saft j| order to block the
3 Measurement of film.thickness The.thickness S
dissolpiar Of &he WMRENERY (33 AN PR AqPRfEalERlIne Y3UH_R g%ﬁu%h substance

is con;sa-é-{'}/erE Réc DS%)ﬁégrg%ﬁeﬁc écggatggg itiél}%?b(,@ibtsd%qmit E)égtgtsfga{tglené and an
. ' hj .Spect 13 [ ] - I th .
O L I L e
[l . I . . ' j f 700 m)/ cn®
as hea?ir%m%’i’g%’c%s %%? wl-lfﬂnﬁ’ggﬁéﬁ*%é’ta?@xé&g‘%%@%ékiong Bef or eC

del\ﬁe{lfép.gfkgentt fﬁ%ekfcﬂﬂsﬁ@ {dthpdyass ?Mbid(a edednd @ comp(o)und having

post - exposure baking on a ot plat'e (Mark-7, Toky

phenoBk 85FOR] Lirbiky 88 uRld ¥RlTe heingldidtdlvé® andloy dispRidRd inAh organic
aqueous sol ution of 2.38%tetranethyl ammoni um

solverltydr oxi de was sprayed for 10 seconds at 50 rotations
usi ng a devel opi ng machi ne of Mark-7 (Tokyo El ectron
Lt Aln Jorganitieolvehtnased sherdierpraferavig dat @ stibng phbort GB0°C to 250°C
_ seconds at O rotation, rinsed with water at 400
at atmpgphericgpressusthd dri ed by spinning for 10 seconds at
3,000 rotations. Heat treatnent ﬁ%uring)_The devg#ggfq
f i Examples ofipheergemq solyent vgdey FsnpresEit HVeH1gmEifude: ethers,
oven 40 I NH 21CD (Koyo, Thernp. Syste ., Lid,) .at
such efBelcd  Eol HoRHBOY b hiboRy g e Bicaapiigy i, propylenc
Cal cul at,i of t ' I IAYY : fi .
atyeol BoftrRbb? s bRI e RO SRy Ty bFMegy heeldimetty

ether, %gj\ng;%% gigcﬁ P%‘ﬂ?ﬁ te?ﬂéljk Yhi et lne ofylof hﬂﬁx?)sleﬁff(r);o acetates, such as

( thi ckness pre-baked filmx
ethyle%-_}ﬁl glgéoat nBRo@hyll Bfef iab&ateStRBhéhE YIPIdl BhoSothEIMAGEher acetate,
e

ilmretentivity after shrinkage was cal cul at ed
propyRcCeditay thatfihe atolateQW R@bueduatacetate, 3-methoxybutyl acetate,
3-met11y1-3~methoxybutyl acetate, methyl lactate, ethyl lactate, and butyl lactate; ketones,
such as acetylacetone, methylpropylketone, methylbutylketone, methylisobutylketone,
cyclopentanone, and 2-heptanone; alcohols, such as butyl alcohol, isobutyl alcohol,
_ pentanol, 4-methyl-2-pentanol, 3-methyl-2-butanol, 3-methy1-3-methoxy butanol, and
 diacetone alcohol; aromatic hydrocarbons, such as toluene and xylene; and
N-methyl-2-pyrrolidone, N-cyclohexyl-2-pyrrolidone, N,N-dimethylformamide,
| N,N-dinletllylacetamide, dimethylsulfoxide, and y-butyrolactone. Among them,
compounds capable of dissolving the component (a) and having a boiling point of 100°C

~ to 180°C at atrmospheric pressure are particurlarly‘ preferable. If a boiling point is lower

than 100°C, some type of composition may not be appiied because of vaporization of a
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Filmretentivity after shrinkage (% .= thickness of
heat-treated film/ thickness of developed filmx 100
Crack resistance The devel oped fil mwas subjected to
heat treatnment under arbitrary conditions, and
whet her or not the corner of the 50-m o punched
pattern (i.e., a punched pattern of 50 um X50 m) was
solverBIAGKEAinkd) oF cOMtiM@S HDS @oVesh YoHerex@Bedt 807, the temperature at
m croscope. Stress resistance The devel oped fil mwas
whichStHej esihpekition Hedieatteatadebecaneehigh, batd ahy material of the base
condi tions, and whether or not the corner of the 50-m
substrateliefitsafedntegenugly restricted iafirapatal esn oAlBOuw of a g@enfcapadle
was winkled (n = 5) was observed under an opti cal
of disselemgswopmnesy (1) hatabtesBhanformation 8§ at hesgpgensps coating as a base
activated ester corrpound (I') I'n a dry nitrogen gas
substrgter eam 18.5 g (0.1 m)l) of 4 car boxybenzoi c acid

chloride and 13.5 of hydroxyhe z%lria ol e
weReCHics MRS iof na@t;%laalﬁ' iz SrabiFat Oy ehtanncip r_e)vc apggtanone,

eSS 8 o RN B o
monoffS 81 b Fb AN SgbARS BBl TREARL." Bhghbe acoho, an

n, the m xture was allowed to react
3- met%{rdg%géﬁf xsygg{ahggrs The reaction sol ution was
%&te&f hhs to'?géhw rsva%ﬁV u?éflaﬂlofh@tx‘éﬁmt &)rﬁ’}%s@ﬁéh @f' the present
actlvat ester conmpound (I). ( )--Coo-N :

inventhbr 1s)pr SN DD G0 BB RIS b3 Wtﬁgﬁﬁ Eﬁ& n$oref referably 30 to 500 parts by
hydr oxyl - group- cont ai ni ng aci d anhydrlég (I'1) In a dry
- weight)i Haseden 108 pastsrgameigh8 of tige HOly@terinlthe @bmponent (a). They may
2, 2- bi s(3- am no- 4- hydr oxyphenyl ) hexaf | uor opr opane :
be use@BAHF@orand:oﬁtblﬁatg)n(O 3 nmol) of allyl glycidyl ether
were dissolved in 100 g of ganma butyrol act one $GBL)
ar¥ibspeuentlys gl meﬂgp%éfomfpﬁnmgabe@obqseﬂamorﬂsirs@a terns’ using the
Subsequently, a so| ution of 221%#? I) of
PhotO%qnﬁlﬁé!F|CPmPeSIé1ﬁﬁﬁrtha8f€éﬁ1lfolﬂlr~’a%tlfrlhl S@“ GBL was
dro e thereto

P LR 6T PG Rog OB SRELEH(D ”‘5’% g T dliicon wafer,
ceramzctsog@ fsi gglhaé O%hd L]:%I'iﬂ(ergl)étuﬁéf a. ?.h:!sﬁ)ﬁ?ed aitﬁoﬁ@?ﬁ{e substrate

ours. Feact| on s

is not GoneaN fHepksd th: Rofh g%@ittf%EYmﬁy‘/ %BQ{pﬂh@H wvi2NRr eREmple, S{nn coating

concentrated sol uti was added | of toluene

with sg\/ k%pﬂ}ﬁc@e&iﬂé dphydrdodang 1! The BYidkhedsi of thyasvRled Bim depends
nt hesi s of hydroxyl - gr oup- cont ai ni ng di am ne

on a fRARYWACpplibition, BABlI{ 1énder, in0tH5 comippsitien, dhe sddcosdy of the
in 100 mM of acetone and 17.4 g (0.3 nol) of propyl ene

~ compa3xisle ,andntle tike. r €vating g gsntrally applied te acthédkness ol 5@ 150 pm
Subsequently, a solution of 20.4 g (0.11 nol) of

on a ddy basis.obenzoyl chloride in 100 mM of acetone was
added dropw se thereto. After the dropw se addition

t hhensubisipls eeatedaPiidvibig nhetessasitive resin composition 1s then dried to

fo-rm a film of the photosensitive resin composition. Drying is preferably performed at
a temperature of 50°C to 150°C for a period of 1 minute to several hours using an oven,
a hot plate, infrared rays, or the like. |
The film of the photosensitive resin composition is then exposed to actinic rays
through a mask having a desired pattern. Uitraviéie’t light, visible light, electron rays,

and X rays are generally used as the actinic rays. In the present invention, i rays (365
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at -15C for 4 hours and the tenperature of the m xture
was then allowed to return to roomtenperature. Wite
solid deposits were separated by filtration and were
dried in 42 vacuo at 50C_ The solid (30 g) was pl aced
in a 300 n stainless-steel autoclave, dispersed in
250 nil of nethyl cellosolve, and then blended with 2

nm), lorayt (5956 pal)) @di ways ¢4 thom,) frody dnoerenrywesparigmp dupederably used.
thereto by a balloon, and a reduction reaction was
pdnfadmeth fam pqometreapersit gompositiono xpexpeky reginosod the film
thereafter, it was ensured that the balloon did not

are renpev¢hvathangevebaner agiatdevedopipact i on was t er ni nat ed.
After the term nation of the reaction, a palladium

done Ny

cophsrdevalopsr.dat sxaraplevbismeibvenyBolidone Nhessn-2-pgrolidone,
NN~ RTBRTAS. obt Al A HERME G sound DTS o, or
SRR SHERNC G ER T —_—
oot RO SRR TR R USSR PO R clcohl,
] KEBSBECEIP U LU TG, SR 4B o
glycolwmﬁﬁmwhwc MM AQOLM H3Gekite, H3C  methyl-3-methoxypropionate,
ethyl-3-ethoxypropionate, 2-heptanone, or ethyl acetate; an aqueous solution of
tetramethylammonium; or an aqueous solution of an alkaline compound, such as
diethanolamine, diethylaminoethanol, sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, triethylamine, diethylamine, methylamine,
dimethylamine, dimethylaminoethyl acetate, dimethylaminoethanol,
dimethylaminoethylmethacrylate, cyclohexylamine, ethylenediamine, or
hexamethylenediamine. Particularly preferably, the developer is dissolved in an
aqueous solution of tetramethylammonium and an aqueous solution of an alkaline

compound such as diethanolamine, diethylaminoethanol, sodium hydroxide, potassium

'hydroxide, sodium carbonate, potassium carbonate, or triethylamine. If necessary, the

aforementioned aqueous alkaline solution may be combined with a single type or a

combinations of two or more of polar solvents, such as N-methyl-2-pyrrolidone,
N, N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, y-butyrolactone,
or dimethylacrylamide, alcohols, such as methanol, ethanol, or isopropanol, esters, such
as ethyl lactate, or propylene glycol monomethyl ether acetate, or ketones, such as
-cyclopen’tanone, cyclohexanone, isobutyl ketone, or methyl isobutyl ketone. After
developing, the substrate is rinsed with water. Water may contain alcohols, such as
ethanol or isopropyl alcohol, or esters, such as ethyl lactate or propylene glycol

monomethyl ether acetate.

If the resolution of a developed pattern is improved or the permissible range of
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N H3C\CH3 CVL NC H3 'CH3 A-DVA CH3 UMUM PTBP CH
HOH2C [ | CH2OH OH HOHRC ° CH2OH N CH3 CH3 0 NHCAH9
O L BLUE 2N Exanple 1 In a dry nitrogen gas stream
11.41 g (0.057 nol) of 4,4'-diam nodi phenyl ether,

1.24 g (0.005 nol) of
1, 3-bi s(3-ai ni nopropyl )tetranet hyl di sil oxane, and 8. 18

develogirg0 cOGtion®liy willerdedand sphenblaknkokyy Kasdditikogyle carried out
Co., Ltd.) as an endcap agent were dissolved in 80 g
beforeafevblopatgny | Tlids pysdess isdprederablyPyarried out at 50°C to 180°C, and more
Bi s(3, 4-di car boxyphenyl )ether 0 H3COL2C N. N- CH2OCH3
prefer&HSf:@Hm(&NiN- G2 OCHI heOd WatioK A€o ks pT€fetdBONNetweBCl 0 Neconds
H3C ' CH3 CH20H 44 di anhydride (31.02 g, 0.1 nol) and
and seyeraly hgprsNvBoxer@ Sa@lueangeﬁeﬁ@tr@acmmaﬁen%b@tmeéem or all the
allowed to, react at 20C for hour and then at 50C for
regiong niy j1od be fisspbigtlt eﬁccqghggldf f st dsraeredgd dath caution.
thereto, mater was. sy bj ected to azeotropy wWth Xxy
e HE VAo @ le\ﬁlé% e doEacd Y isgenedt BohO ot Hea
er the conp t I on itation, the sol 0 .
reatmy 5 £oried "5 Tyt il B e dapigrit Wby Scetng the
temper%%lre? %‘ie&n?%ugﬁ41§rl%EslllgP£ ‘thd r}gm%gl'at&x%t 89 selecting a given range of
temperature for 5 minutes to 5 hours. For example, heat treatment is carried out by
heating at 130°C, 200°C, and 350°C for 30 minutes each. Alternatively, temperature is
linearly raised from room temperature to 400°C over the period of 2 hours.

The heat resistant resin film prepared from the photosensitive resin composition
of the present invention is used as a passivation film of semiconductors, a protective film
of semiconductor devices, an interlayer insulation film of multilayer wirings for
high-density packing, an insulation layer for protecting wirings of the circuit board, and
other films. .

The composition of the present invention can be used as an insulation layer
provided for a display unit. For example, a display unit comprising an insulation layer
comprises a first electrode formed on a substrate and a second electrode provided
opposing the first electrode. Specific examples of display units include those

comprising LCD, ECD, ELD, and an organic electroluminescent element (an organic

electroluminescent device).

Examples

It should be noted that the present invention is not limited to these examples.
- The photosensitive resin composition and the like were evaluated in the following
manner.

Measurement of the rate of imide conversion

The rate of imide conversion of the polymer used was calculated in the
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deposits were washed three tinmes with water and dried
in a vacuumdryer at 80C for 20 hours. The resulting
pol ymer solid was subjected to infrared absorption
spectrum neasurenent, and the absorption peaks of the
pol yimde imde structure were detected at around
1780 cm 1 and 1377 cm E. The rate of im de conversion
following nidi@epol At @abdtdtheninfiaued abdoupti@btpdcie wishe polymer was
i nspected. Subsequently, 10 g of this polyner solid,
measur®d,Sangl e absptptomppeakserfi that papiniide timadostruciure were detected at
bi s(a- |§on|trosoprop|ophenone oxi nme)i sophthal, 1 g of
around al 78Reemal dngd 355 shi nk ahibseqewridyo uhel pnimqrrawaw@mted to heat
(trade name, Sanwa Chem cal Co., Ltd.),
treatment RiSTS(BR, in amigrogey aanomhenfequyh koyss tsaRE atﬁdaa:trsynat@ %psctrum
nmpound having a pol ynmeri zabl.e functional

was me@alﬁﬁiiu@eﬁ&eﬂr&%ﬁt@ﬁat @addbaobiaingshpeak snsty; deBpidy 19?{7 em’’

s copftbe bR Sk B I S R o imie

se of thls varni sh, a

conversb%nr%@grpgﬁlpv\ég%gf%%t eeaW?rfﬁ was formed on a silicon
%ﬁgtﬁgquﬁﬁosgﬁﬁtﬁg%ﬁ Eﬁfﬁposed post - exposur e

n- an a i ne devel oper, and then

ﬁ(gtg%én%ﬂlﬁt re%zno&i] P5sifn r(h%frﬁ?ter Tyer@likgldsne varnish) was

deveFopa 1ty e varnish, the filmretentivity, °
applied!dio figlimch §I1§Bh'\¥df%1y s@fHaf Eh@ﬂh‘idl@ﬂé%@f the FAnCwaakt be 30 pm after

resi stance, and stress resistance were eval uat ed.
prebakibi¥ 24l ®a2tHeR Eebldiednittl008E Toganintites am a HOt Plateg(NBrkOB2Tokyo

nol ) of the hydroxyl -group-containing di am ne

Electrondmnuadl)jto(ﬂotm)a, phdtoshsivas rebindilned i n Synt heti c

Exanple 3, and 9.91 g (0.035 nol) of the activated

edeesurepapofrfdng ihickresan endcap agent were dissol ved

in 150 of NMP_ Bi s( 3 4- di car.boxyphenyl) et her.

dthen ﬁ@ﬂar%n%ﬁé wesTmeasuged i1 sRclit meS% Wt | 9P usibiEe RamdaA

d thereto ure was allowed to react
STM@@?@T)‘@WSP?“W&n@% ﬁé‘ﬁ ‘at 50C for 4 hours.
T]Qer%after the m xture was 45 agitated at 180C for 5

’SMCAfter the conpl etlon of agitation, the solution

tl(ﬁg Hﬁ‘ﬁgg 'a#]tl{?c@ecﬂ' Sfer rset f%h %@dotsﬁnédﬁﬁéﬁhte SPERim 3e,

ect ed trat he coI | ec osits were
all- Wavﬁ\féﬁgﬁid steBp&e WitPRSHM taﬁd“@i;%@m%ndlaﬁlréa@ﬂedi Nt MAGHUMavelength
dryer at 80C for 20" hours. The resulting polymer
ranges &l idtaneBy 98bDeeiRen® tia tehy af edn@bsor ption spectrum
nmeasurenent, and the absorption peaks of the pol yi m de
iasdexpdsune baikisgwer e detected at  around 1780 cni' and
1377 cm 1. The rate of imde conversion of the polg/
ddtfork deviekaning thh @sp@ﬂ@ﬁa‘ﬁlnewamgbjﬁﬁtgéé@uﬂe@lt-eXposure king on a
Subsequently, 10 g of the b/mar solid, 2 g of a
hot platplﬁMB@b&L Frksya Elaction Iklmltqdéﬁbﬁ °C forgl, minute.
benzyl - 2- di net hyl am no- |
-I?@Xeﬁ‘iﬁlﬁ&ol i nophenyl ) - but anone-1, 5 g of

AR AT NIt e e

10 ssoffE LR BERE G Ruitt Monir SRR DL IPton o)

The ﬁlm WA R Briowld &'sthRd ?ang@ L do¥ds WP lﬂ)lggon, rinsed with water at 400
rotations, and dried by spinning for 10 seconds at 3,000 rotations.
Heat treatment (curing) .

The developed film was subjected to heat treatment using an inert oven
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phot osensi tive polyimde conposition. Wth the use of
this varnish, a photosensitive polyimde filmwas
formed on a silicon wafer as descri bed above, exposed,
post - exposur e baked, devel oped in an al kal i ne
devel oper, and then heat treated at 200C for 60
m nutes. The al kal i ne devel opability of the varnish,
INH-2108 (Kidy® TRra Sydteyis GNELid.) M tehfieemubey hhy thé tigme described in
shrinkage, the crack resistance, and stress resistance
exampler e evaluated. Exanple 3 In a dry nitrogen gas
stream 46.55 g (0.077 nol) of the
hﬁﬁhmkykmgﬁdhp{ﬁmmm&mmwng di am ne conpound (I11),
whi ch was obtained in Synthetic Exanple 3, was
diThe Gllmedtantiva§ovag waicliMed afemding to the foliowmc equation:
hydroxyl - group-contai ning acid anhydride (I1) (71.45
gFilm getemsiVity () chhigksesbeladevstrried { leickpessypgahaged film x
2, and 7.38 g (0.045 nol) of 3-hydroxyphthalic
100 anhydride (Tokyo Kasei Kogyo Co., Ltd.) as an endcap
ent mere 1% thereto 6$nd the m xture was all owed
alfcé‘g’&’cona‘? Elpgetegtiviig gier shigkagss ter, 15 g of
x . ed.theret,o, the reactio S
%bf g@{fbaﬂ{“&;ﬂ‘ﬂg}’ ftf:ﬁ%fl%a,tgﬁ g\(zilﬁ 8%8“ a ehdn a oergx{éu%ﬁg following
Jas agitated at 150C for 5 hours. After the
5bnplet|on of agitation, the solution was poured into

flt ; Ietéﬁ?&xﬁ{y 11‘P'Qikfage g@tgp@ﬁha&e@@ b€ neft- {re&&@ Qﬁlﬁw thickness

at1on. eposits were washed three
Ofdevabﬂgﬁﬂﬂﬁxmuﬁh mater and dried in a vacuun1dryer at 80C
for 20 hours.. The resulting polyner solid was
sabmggkgguﬁ@elnfrared absor pti on spectrum nmeasurenent,
and the absorption peaks of the polyimde imde
sﬁhad&uﬂepm@ﬁﬂnﬂemﬁsu@dcmdtam@ahdemﬂﬁﬂﬁcmﬁiraﬂdﬁmﬁﬁ%nﬁﬁon&
cml. The rate of imde conversion of the polymer
and whether dr miox ther eornpiuef s t>8-wadd msf:hquzrﬁémléﬁl €., a Punched pattern of

equati

Subsequent |y, of the polyner solid, % a
50 pm ¥RE p@ng?ﬁgmckgi (b7 5 mqs,o&tqg,ved junder an optlcal mi roscope
2 benzyl - 2- di net hyl am no-

| Sprgs Fﬁﬁ%??nophenyl) but anone-1, 8 g of
t thrit
pip gL 1?8%‘1!1 f‘??lu\t}r\{[:' ?1%6 +t%3 %o (h%af:ggpt%g u'ﬁéé’x‘ R%ifar (%on itions,

ymer nmpri sing unsatu

and wh‘é?ﬁé@lo% rgpqncgﬁfnﬁ%r%fqﬁe %Ot }%ﬁ)sﬁtéﬁlscﬁle' ngfl’é‘flt?) attern of 50 pm

, trade em cal I'ndustry
x50 poPwas #vfrﬂlk)ed @nhd s}was %servewhaérl dﬁeaﬂi%ym;@@@op@er e
i ssolved in.10 g of 3-nethyl-3-nethoxy butano

prepare a varnish C, WhICh is a negative- morklng

~photosensitive polyimde conposition. Wth the use of

- SynthetibiBxauspl a1l SBynthegibof astevised ester gohyounddd) fil m was
formed on a silicon wafer as described above, o
ekpased nitprpsn-gas posame 1 Baked). 1 dml}sbﬁﬁemﬂbtrxmnamkamdnéﬂonde
devel oper, and then heat treated at 180C for

and 13§ gw(ﬂ gnolToé hadlicatyberzotiasiiopabs Hissglved in 480 @aﬁfﬁpfgﬁhydrofuran |
the filmretentivity, the filmretentivity aft

(THF),s pnd rhagwluer wasacRokdsiosthhde, Angolutipasefl 10° g (0.1 mol) of

tnethylrﬁgirlléir? gé% c\)Ne Bﬁgeval %Jﬁadgg %E{\(/?sgg#ler@% S0 tfl at tlil)é tem}acr:r% re 6f the
reactlo%%ilﬁx%g_ggctﬁp Ie%g%:tda %ﬁ@ﬂ'g? rrl]&n%ropw se algl 1tg0n ti-lé mixture was

 allowed to react at 25°C for 4 hours. The reaction solution was concentrated with a

rotary evaporator to obtain an activated ester compound (I). .
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Exanple 3, and 1.24 g (0.005 nol) of

1, 3-bi s(3-am nopropyl )tetranet hyl di sil oxane were

di ssolved in 130 g of NWP. 3, 3,

4, 4' - Bi phenyl tetracarboxylic acid di anhydride (29.42

g, 0.1 nol) and 20 g of NWP were added thereto, and

the m xture was allowed to react at 20C for 1 hour

and then at 50&or 2 hours.,, 4- Am not hi ophenol (6.89

g, O. \ Wg «quio Co., Ltd.) was added

t her et A p e W gitated at 50C for 2

hour s and then—at 180C for ours. After the
.olution was poured into

conpl etion of - agitation,

3 1 of water, and white dap mere col | ected by
filtration. The col | ected dep03|t dDhere washed three
times with water and dried in a vacuumdryer at 80C
for 20 hours. The resulting polymer solid was

symnchelbaruton: rahert b o R b
de str cture wer e detecteg at arg%gﬂ 1780(§ 1 an £
1?‘77 ém 1 ryThe"“lt"l‘ifg‘é“ of &% dé r&?)‘f'?\’/er of th rap?ol ygh o |
2,2- blsg’gggléxa% ?ctt}il'clirr )Tg;eayg}? )&%#%%rcam% glgﬁ?—fﬁ %d23%.2 of (g.B mol} of
allyl gnggJﬁp&PXWe%éa ssgl%é! Bh Ui lof %ml%'a’ bxh@fﬂi&&%&'(ﬁﬁmeand the

a-1soni trosopropi o

I ogr Of I 9k
s AR 2 A ST o

trimellfeR antylddidk, chaglddib 50 0bf GBE U Qldelirdioy*isRddeANE, so that the
di acryl ate, (a conmpound having a polynerizable

temperhtine off ehakegtiot Bohnisprdidimg exosat 0P@L edfttouhd drdyovids addition,
were dissolved in 13 g of propyl ene glycol nononethyl

the migtiverwao aplospdr ® acachrati 81 Dor whiholrg.s ‘Bhe reaction solution was
negat i ve- wor ki ng photosensitive polyim de conpositi

concengaiad WHb aupsargfevaperstofasii] Hig, congeptigied selgion; was added fo 11 of

imd f|In1 for d on a silicon wafer as
to“”“%ﬁ%ﬁ%‘ geéBBV%l Qigd post - exposur e baked,
devel oped in an alkallne developer and then heat
treated at 150C for 60 m nutes. The al kaline
devel opability of the varnish, the filmretentivity,
the filmretdivity after shpfhkage, the crack

rQ§|stance 0and ] anq@ wer e al uat ed.
Ex:nple 514 a ¢ itrvgen gas .03 g (0.082

)~1. :
1,@-bi s(3- an1nopropyl)tetranethyld|5|on., g@ 2.73

g (0.025 not) of 3-am nophenol (Tokyo Kasel Ki b

Co., Ltd.) as an endcap agent were dissolved in 100 g

of NNP Bi s(3, 4-di car boxyphenyl ) et her di anhydri de

? 0.10 not) and 30 g of NWP were_  added

Synthetlﬁ@%em e n&ltthelw&hmrexmgroaﬂprmnm Heamgre gmpowd (T1D)

for .1 bhour and then at 5QC _for. 4 h@urs The reactign

p%éiﬁ:(l%sg ttheh g} ﬂ”&ﬁéBSS&EvePBECIP lrmls%aeﬁiene Apd dr4 g (03
mol) of Hopylsg Oéfeéq'négeﬁie % ﬁtf%tﬁ:sg@ltaélp@%? pasled B "B Pobagauently,

a solutfif, b 2Diek Al AL SEH AR EENE SR otae T alRLST apetone was

added cﬁ%p%@seqmpeto 5 R?tlé fe dr %Suﬁse é(ﬁatljuglg B! IR re S0A A10%S 1o react

~-at -15°C for 4 hours and the temperature of the mixture was then allowed to return to

- room temperature. White solid deposits were separated by ﬁltratlon and were dried in
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subjected to infrared absorption spectrum neasurenent,
and the absorption peaks of the polyimde imde
structure were detected at around 1780 cm 1 and 1377
cm 3. The rate 48 of imde conversion of the polyner
solid m xture thus obtai ned was inspected.
Subsequently, 10 g of the polyner solid, 0.4 g of a

vacuo ogpol ymeri zation initiator, i.e.
1, 2- oct anedi one, | - [ 4- (phenylthlo)phenyl] , 2- (0- benzoyl
offhéf%))hd 36 o vads wlatheiimal 300 me sosskebskasl gutoopeuddpersed in
Ni kalac MW 100 LM (trade nane, Sanwa Chem cal Co.,

250 mbtaf. ethyd. @llgsdfe.anand\-tHk lniehdﬁchwm}( tr gdef 6&’ﬁraqa11ad1um -carbon.
Hodogaya Chemi cal Co., Ltd.), and 10 g of

Hydrogeni wet mttagluped fenetotryi a@a;lbam,eal(daa cofystignderiidmyag performed
pol ymeri zabl e functional group conprising unsaturated

at roong surperatioh d sAPeKEndebs dhouts therepftey ibfvagieaswed eat the balloon
al cohol to prepare a varnish E,  which

[

did notrdsftate vy Mo %i Ay R seasdionsYas Kﬁ@nwtsﬁ mi @é%mgmaaﬁn of the
Wth ﬁ¥§ use of this var%]sh hot ﬁfnﬁhtlve d th G

reachoaoﬁi grlisemromacgad = g Ry ehivas wmas fdjonggnd the reaction

escri bed posed, st e

solutiofi A %%%aﬂt?ﬂoihmm PR o O TR 4 0B sgprouna .
The obbER ScEhes F% hthe PRl Shen IR T Shentivity.

t he f|In1retent|V|ty after shrinkage, the crack

resi stance, and stress resistance were eval uated.
Exanpl e 6 The &l yner solid obt@Hned in Example 3 (10
g), 3 g of a _pholops On .lnltlator i.e.,

2- benzyl - 2- dﬂ pt mor hol i nophenyl ) - butano
ne-1, O. ‘ S\ ol oy (trade nane,

L col orant
(trade s
mnﬁk y

{.TNH3.5 g of
l ol -tricycl odecane dlacrylate (a conpouit)
havi ng a pol yneri zabl e functi onal group conpri sing
unsaturated double bonds), and 1.5 g of

oFbEtgiPonal PETE: Shib ity Frten et ik Eiadhpies and
compalglg%%tekgr?xpﬂg %lfe{lé}?)hvﬂf ﬁélg%ens' tive polyimde

e use of this varnish, a
phot osensitive polyinmde filmwas formed on a silicon
waf er as descri bed above, exposed, post-exposure
baked, devel oped in an al kaline devel oper, and then
heat treated at 200C for 60 m nutes. The al kaline
devel opability of the varnish, the filmretentivity,
‘the filmretentivity after shrinkage, the crack .
resi stance, and stress resistance were eval uat ed.
Exanple 7 49 The pol yner solid obtained in Exanple 4
(10 g), 1 g of a photopolynerization initiator, i.e.,
| - phenyl - 1, 2- but ane di one- 2- (0- net hoxycar bonyl ) oxi ne,
1.7 g of a thermally crosslinkabl e conpound DMOM PTBP
(trade nane, Honshu Chemical |Industry Co., Ltd.), 1.5
g of BIR PC. (trade name, Asahi Organic Chem cals
I ndustry Co. Ltd.), 0.7 g of
N-(3- d|ethylan1nopropyl)nethacrylan1de (a conpound
havi ng a
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pol yneri zabl e functional group conprising unsaturated

doubl e bonds), and 4.5 g of dinethylol-tricycl odecane

di acryl ate were dissolved in 12 g of y-butyrol actone

and 8 g of cyclopentanone to prepare a varnish G

whi ch is a negative-working photosensitive polyimde

conposition. Wth the use of this varnish, a

phatgsensgitive pon|n1de filmwas fornmed on a sikﬁfon
osed, post-exposure

gRvel cHiSTOHy H,OCH;

nutes. The al ka

I|ty of the varnilsh, the filmret &G CH,

t he f|In1retent|V|ty af t er CHéiri nkage, the crackCH

resi stan and stress resistance were eval uat ed.

8 The pol ynmer sdijile-pgbt ai ned in ExamphiiisP (B0
gﬁﬂgg_éAg of a photopol ynerization initiator, i.e.,
1- phenyl - 1, 2- but anedi one- 2- ( 0- nethoxycarbonyl)oxine,
0.8 g of a thermally crosslinkable conpound B-a type
benzoxazi ne (trade nane, Shikoku Chem cals Corp.),

o I, R-PC (trad Organi ¢ Chem@©Hl s
: Ltd.),Egﬂd iDU okaLvinyl ﬁoba QM o4
(:I . di, et hyl o etane diagﬂg a 2
whi ch are @ a s AV @9l yeIoHR e[ “CH,OH
functional group conprising unsaturated doubl e ®gnds,
B-awgpe KHresodMmad in 15 g o%lﬁi_ etone al cohol to prepare
a varnish H which is anegative-working TML-HQ
phot osensitive polyi mde conposition. Wth the use of
this varnish, a photosensitive polyimde filmwas
f@hﬁﬁﬂﬁﬂhﬁﬁfQFbiﬁbﬁ3mafer as descri bed @bove,

'%

exposed, st - exposure baked, devel oped}{ n an al kal i ne
develope§$, nd then heat tredt@@HC—TRONFEFHIOCH;
tes al OEHdevel opabi ity of, e varni sh,
:{?@“ N TR vy, Lo 11| A BHaATh N
Hn@ﬁge t he crpdcHesi stance, and st
esi §tance were eval uated. 50 Example 9 An indiumtin
oxi deN (HATEL MW-2HODRHT ent el ectrode fNIKALAGVHNZ 20
t hi ckness of 130 nmwas fornmed on the surface of
no-al kali gl ass having a thickness of 1.1 m n by neans
of sputtering vapor deposition so as to prepare a
HaC Q! ass substraye  The glass substrate was cut into 120
Q0 mm A phd%oréé Nmas applled Chha the I TO
HsC sufslr 49, a6, pat ey 8 d out w@ NF;I]C‘;HQ

: e unnecessary por
renDVed by etching, and the

renpu d to forma striped p-‘tern on the ITC)K)IdeGWE%
#ﬁéhltCHg striped firstek éc(; Qde had a pitch of 100

n1 Th density of the var Ai'sh A Drepared in a .
n adjusted with ethy. | actate. The égn‘gpggsz
varnlsh A was applied on the Irst electrodes on the
substrate by neans of spin-coating and was pre-baked
on a hot plate at 100C for 3 mnutes- The resulting

E II m was exposed to UV |ight through a photomask, and
XalPtthe exposed portion

In a dry nitrogen gas stream, 11.41 g (0.057 mol) of 4,4'-diaminodiphenyl ether,
1.24 g (0.005 _mol) of 1,3-bis(3—aminopropyl)tetramethy]disiioxane, and 8.18 g (0.075
mel) of 3-aminophenol (Tokyo Kasei Kogyo Co., Ltd.) as an endcap agent were

dissolved in 80 g of N-methyl-2-pyrrolidone (NMP). Bis(3,4-dicarboxyphenyl)ether
| | | 44 |



was exclusively dissolved and devel oped i n an aqueous

solution. of 2.38% TMAH. The resulting filmwas rinsed

with pure water to obtain a polyimde pattern. The

pol yi mde pattern was cured by heating in a nitrogen

at nosphere in a clean oven at 170C for 30 m nutes,

and then at 170C for 60 mnutes so as to form an
dianhydrige(3t.028, O ayab])ERd20cOVENMP vaee sdtpeshefetd,adithe atixture was

el ectrodes. The thickness of the insulation |ayer was
allowedppIroadt MRREFY fbr dnhovkranel Geniat S6PEcfor dl hmimes Tateafter, 15 g of
_ devi ce was prepared using the substrate provided wth
xylenetwies dddsd ltltretmn Watgrewas subjdvited fo dzeolape withonplens; ang the mixture

| um nescent |ayer was vacuum deposited by a
was agitatidsatakfd8Cviior & hwus i néfmﬁhmomx\lehl@meoftmw@ger thef spjetion was

was fornmed on the entire_effective area of
pouredsigts B d £ VA gr, aA FYhitFePRPOISHE SYFre AOHW‘#]@%@H@UOPayEPG collected

and an al um num second. el ectrode . were formed with t
deposieuerg v athed SoRSe, PRI e ot Bt }”o?’l ¥6°%§f¥‘§taé 5 for 20

llours.L \éggsel grggmyfggfem%ggélf%ts\lg%glsgej\ééc t‘w fxﬁféarg tfro?%tlon spectrum
mess L GOS0 B R DR R gt
'aroundd%d:a nat A 097 R Y| pﬂge fdel Fiﬁ!]@é:kf)% r@foﬁl%dpdﬁrmer solid

erned |umi nescent ayer orrre

m1xturf:'tﬁ1§stolﬁ$1ﬁ€& LRdensRBILga striped second el ect rode
ort ogonal to the first electrode was 51 prepared.

editinslydi 6 @l cf)thid Hol yessalidi, 8eng bt B@hosgglantiizdtion, initiator,

good i splay characteristics were obtained. At the

i.e., bisGr-tenhitessepsopibplichent nximajiseshthaydr g siehtthermalhe crosslinkable
thin-filmlayer nor the second el ectrode suffered from

compotihd Avikalge M Xs2 Hp featlecnarse, Sandva fbymiced(eo.dbpbsi gdof TrisP-PA,
wi thout trouble. As a result, the brlghtness Wi th

and 5 g pbtrimpihledpronene disgndate(asompennd JAWNG ape! émerlgﬁble functional

ver, the cross:sect

group Ec&naggélggrq\%fgw?gtg%?éggleshﬁwgg vg%ﬁ]fﬁsglvﬁ 1R iZgo etﬂyl lactate to
prepar%g%brp%}gg rgvg'l)fflﬁ ?St z?'éego I %g\;v?i%{%}éﬁhgt%en%tg aﬁ‘gp m@% coﬁﬁaosmon
With tﬁé(ﬁg@'b lt(l}gtvatrﬁlﬁhvg %e&xﬂ@?%@ﬁggﬂi@ ﬁ%aﬁ%? ortndB8n a silicon

t he curl was per or 30

wafer %%@ﬁbedl%evé hex ch%s,aﬂ bbiie:gRVIGebYRS], &veYfedl iM@n alkaline
sequenti al ly, egradation'in the brlghtness was

~ develoP&S @hY 6bn RO tgs%ca atd] BPICRYor dramaites.i SThe s1kwBine developability
obt ai ned. Exanple I | A sinple-matrix color organic

of theelagishplthei filks cerdniéy] cke Wilen perepavag aftert herinlsayee the crack
manner -as in Exanple 9. except that the varnish E
resistaypree pad edledsrefistnpt eebe waguataded and the curing was
perfornmed at 2000C for 30 m nutes. When the resulting
device was driven line- s equentially, no degradation
in the brightness was observed, and good display
Exampghdr act eri stics were obtai ned. Exanple 12

In a dry nitrogen gas - stream, 49.57 g (0.082 mol) of the
hydroxyl-group-containing diamine compound (III}, which was obtained in Synthetic
Example 3, and 9.91 g (0.035 mol) of the actiﬁated ester compound (I) as an endcap
agent were dissolved in 15-0 g of NMP. Bis(3,4-dicarboxyphenyljether dianhydride
| - (31.02 g, 0.1 mol) and 30 g of NMP were added thereto, and the mixture was allowed to

react at 20°C for 1 hour and then at 50°C for 4 hours. Thereafter, the mixture was
45



A sinmple-matrix col or organic el ectrol um nescent
device was prepared in the sanme manner as in Exanple
9, except that the varnish G prepared in Exanple 7 was
used and the curing was perforned at 230" C for 30
m nutes. When the resulting device was driven
i ne-sequentially, no degradation in the brightness
agitatedost POFRT Ved.S Bhets 90Agker ths Pdaipletiah astt eFitSidng Shevabution was
obt ai ned.. Exanple 13 52 A photosensitive polyimde
poured insaIB atofcmatbgmﬂ widse deogitsl vate tcbleéted dy filmdbnod&herollected
the substrate in the sanme manner as in Exanple 9,
deposiesxeefet whdhatl thive tmurs wgh wesepand drieddh a lygcheatiyry 4t 804G for 20
air atnosphere in an oven at 180C for 30 m nutes and
hours. t HEha mésoikimes podifment helid nvad atle@nteldayermﬁmgdnﬁ@ér}ﬁlmmsmctrum
It was confirnmed that the volune resistivity was
measufegpnt, Mdxthe @bsorgian prHe orths pobuptde Anise stiyetuse i"@é‘? detected at
area of the insulatjon |ayer had . a forward ta
arounds k(b cmihand 44 a7 &%1 e Whestaip i oriifaceryeran %fﬁt%&r@%mn&f solid
el ectraol um nescent q§¥|ce was prepared using the

mixturg thas oiplned MRS IAFCIEi th the insul ation | ayer. The
bst d
SSBp AR ol B gﬁl%a}eé“gﬁﬁdp?&gp 3Bl iR Rtiator,

o S I R o

pentaeﬁ@?rﬁ)?n it yiatk t(QecmﬁH@ﬁ{d q{ae./ub% SPHAYARALENG Fehdi@nA group

e resulting filmwas heated in an oven at
compritfCud QburdR drduBleeBondd), Rald oo MRinylieinBekb:8isil aReMergissolved
using red, blue, and green organic |um nescent
in 10 nAter y&iuiiyrolld&'tcﬁi& hagroese di csalshe®,i whichl iene neativeaworking
i nkj et nethod. The substrate was heated in an oven at
photosiiitivopoBimida vemposifibmal With thessond teis ecurigilea whstosensitive
formed in the sane manner. as in Exanple 9 _and sealing

polyimjiges fibmf avagedoumde qresul silingp sw«%ﬁerre aﬁaldﬁi“‘%lb?él @bove, exposed,
I I
post-cxRARUR bIKg QU FBAn DL 4 BT PR, 1 TOPOTEAIPREd 5 200°C
816 st f. 0 h. [ i dt h
tor 0 G547, e BB S BT B e i
_retentléél?g Sftér ﬁ{r{nmgg,dth? @ra{cn% §1Etraﬁ£e ea!nﬁcsttxregggegls?ﬂ%etvp&e evaluated.

Seco Ge conprising s at a
pitch of 300 m each having a width of 250 m and was
orthogonal to the first electrode. Since three
Exampld!fi nescent regions in red, green, and blue
const ituted one pixel, the electrolum nescent device
ofnt he pir@seﬁitrdgmnengmn shaam272465200g pi (007 atm@) of the
pitch of 300 m Since the portions of the first
hydroxgl-gedupedentennes dthriye tdven pasid] dii)pwhicly evas eeingdimeSynthetic
emtted light, one | um nescent region had a
Exampted, awgajldasvmhwvdpm wE0 hg @ fWNMP ofhe Hydmexydrgdovp-centgithng acid
of 250 jim Wen this device was driven
anhydrldm@I)sddLﬂe‘hg; %ul|ryol)gwbu>hov~%platwl@ﬁapa?c)tnébqt§t ExanplerZe and 7.38
ai ned. Because the edge portjions of the firs

g (0. O%ﬁ é‘%‘,‘th She3-hxdoxyplibae appyaride SToky dasel K92yayed- Lid) as an

short - CIrCUItIn due t he field congentrati on was
endeapopgeait pasre agded ¢ reto an Le m{xture was aflowed 1o react at 60°C for 6

hours. Thereafter, 15 g of xylene was. added thereto, the reaction solution was

subjected to azeotropy with xylene, and the mixture was agitated at 150°C for 5 hours.
After the completion of agitation, the solution was poured into 2 1 of water, and white

deposits were collected by filtration. The collected deposits were washed three times
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53 because the cross-section had the forward tapered
shape, neither the thin-filmlayer nor the second
el ectrode suffered fromthinning and stepped cuts at
t he border portions of the insulation |ayer, and they
-were snoot hly deposited. Thus, no degradation in the
bri ght ness was observed inside the | um nescent region,

with wated agli alled ihi Dhicem sisyanave®EC aohiteieas. AThehesuiting polymer
durability test, the device was held at 85C for 250

solid wasuubjectnidta hdrarkdinibsestient speenac tersstinest, werdethiehalsorption
eval uated. The |um nescent region did not dimnish

peaks of shppelytmide 1tnhrée stnmcttum weteadpsectedhat govund | 189 pms cak 377 cm™
was obt ai ned. le 14 An I TO el ectrode_ (pixels). of

The rata of imitlet cmnwf»ﬁm ﬁ@hynm%serlwir miuisthys opfadnrs vay wgpected

filmof a substrate, | TFT supstrate, conpri.s

s%hﬂlséﬁ‘il% Yell%ﬁéﬁttge prlyiadrselid, %ﬁrﬁn@‘ra Ph%rfg?lwglqrrﬁeﬂon mtiator,
e o BRIPbeA Y RGBS AT RPN CoRts a8, of  Of
pentaerﬁﬂtrgpf ttin%@rghﬁg e{ 3, c‘i%F’gfo‘{lﬂ?iﬂdlr] 2{@‘?1‘3&1}% %ﬂﬁ)?)@ljfl%r?za%g dfugctlonal group
comprlls:’ ﬁéoﬁlrgsaﬁi ? G0 ASIveld glt ?r B‘EQ ik etlg‘grrﬁéi?ft sﬁnF@tﬂ% 3compound

res I'ng substr Wwas~ sea as In

DML-P\ﬁv‘egtr& Sp?a‘}ﬁé” o8 AFhMBRal NTRMsAGT IVE, ﬁm %x apder o of

goo aracteristics were obtai ned. Because
wnyltrﬁﬁb@h&@@ﬁaﬂ@%f@o@ﬁs&{red e 10id 6f 3 8hQRYL DHENBE L bukAYEtELprepare
h the insulation |ayer, no short-circuiting due to
a varmﬁl‘h@, fwletidisco ne@itivieal bkin @i otoabissktivee folyMaldeosniposition.  With
because the cross-section had the forward tapered
the use st ajpie, vandsh, ephotedeasitivierpdlyinmdé dier wasoforied ope sihidon wafer as
el ectrode suffered fromthinning and stepped cuts at
describedhabbyos, gapossdr poBrexpesureHwkedsdavaldansd in ayealkalarﬁddqw&per and
were snoothly deposited. Thus, no degradation in th
then hegf rrgﬁﬂeﬁ@ésl 8% fongRmyayigsns e alkaline W&g@bm‘fw@gﬁhwamlsh
and stable |light em ssion. wa
the filmgegy e s S0, el TLE SR RABH e Hkc pfansgoand stress
d_the |uninescent characteristics were then
rcmsum%e E“%FEQHN?Ee | um nescent region did not dimnish
conpared to the initial period, and good | um nescence
was obtained. Exanple 15 In a dry nitrogen gas stream
Exmnp&l$41 g (0.057 nol) of 4,4'-diam nodi phenyl ether, 54
24 g (0.005 nol) of
Jln3 hi S@By amiinepEOPYyEast etstranmt hyd®5 si foxenes7 ansioB. 181 the
g (0.075 nol) of 3-am nophenol (Tokyo Kasei Kogyo

hydroxdegroupicdn)aiiag aliamndc apmpgend (1), ewhidhssad wethined & Synthetic

of NWP. Bis(3, 4-di carboxyphenyl)ether dianhydride

- Example33, @2dgl.24. 400.065 ynadhdf20,3gbisf3-amimopey eyl iigtenethyldisiloxane

thereto, and the m xture was allowed to react at 20C

were dlﬁmlqu oUdB0 ghat MR aB,BoG4-BiphenyBatacartet capgidrdianhydride
(0,127 nol) of N, N-di net hyl f or pam de dlnethé

wed to

(2942 %C%ll anglmlagd d 12Rtel an@dwhmfﬂ aqhe maxpue ayasial

react atﬁé&"tﬁ Iégrn %iots% nﬁhtgle agg% z’:fé)rvfrhotu?se pexrr?lgo%lo&enol (6.89 g,
0.055 mol, Tokyo Kasei Kogyo Co., Ltd.) was added thereto, and the mixture was
agitated at 50°C for 2 hours and then at 180°C for 5 hours. After the completion of
agitation, the solution was poured into 3 1 of water, and white deposits were collected by

filtration. The collected deposits were washed three times with water and dried in a

vacuum dryer at 80°C for 20 hours. The resulting polymer solid was subjected to
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addition, the m xture was agitated at 50C for 3 hours.
After the conpletion of agitation, the solution was
poured into 2 1 of water, and deposits of pol yner
solid were collected by filtration. The collected .
- deposits were washed three tines with water and dried
in a vacuumdryer at 80C for 20 hours. The resulting
infraref b 6#pti o piedtruams mesasibEmehe chnidothie rdbis arpeit napsadus pifi e polyimide
spectrum nmeasur enent, and the absorptlon peaks of the
imide pwhotin derei detdated tat wcowrce 1 80 enmbandléB@¢toad’.at The catechf imide
1780 cmi and 1377 cm|. Subsequently, 8.5 g of this
converpnyafghe palyinkrsabd milixede\l&hwthoh.taﬁleé vesfs inbreecssl. y mer
solid obtained in Exanple 1, and the rate of imde
c Snbsagupwity, d0 g h’éth,@mo}mm 5014, @ g f ambotnedyeptizatisdnitiator,
was i nspected. Subsequently, 10 g of the polyner solid
i.e., Nphgpylghicim, 9.4 et bis@minoosarsppeemophanene axipelisamithal, 0.3 g of

» sl gy RO PP AN GG ind e RER et v
270
Co., T gimtog Bk BBy T REORGR Ot propaie s e Fyppdnq Faving o

polymer(i) Ezg?qu%nﬁpgnalg?%r a?ﬁé%gfélgﬂns %%tgd jigﬂmgltre;b%gxﬁs)é g{e%' gzssolved in
13 g &? JQ gg;{ler% % ({}aﬁ{(ﬁtoﬁmgg@lpéﬁl@f‘rt% Pre @fé“as I?/alJmsl‘{"m)Cl%Hl@h is a

ing p ensitive polyimd

negatlw@%ﬂéhé ﬁﬁtosw{sﬁﬁvé ﬁ@lﬂl%@‘d@f:oﬁlﬁbﬁub’@r Nixgth th'l\a use of this varnish,
p otosen3|t|ve pol yi m de Im was fornmed on a silicon

a photvedliiv@spéleaaidebatinakay Q“onﬁe@@ﬁeﬁi silpast wexgosurdescribed above,
baked, developed in an al kaline devel oper, and then

exposeﬁepbsttelxpailﬂfd baked,7dCclfoped 60 ami alkilas. déMebopeal doall thews heat treated
devel opability of the varnish, the filmretentivity,

at 1509ChEorf60l mimuetsentThe aljalie develoghmbiliik afdhe vamishy, sbkfilm retentivity,
resi stance, and stress resistance were eval uat ed.

the filmy gfffglptéw% agtsr |sﬁngkggey thet Qr@@l@aega@ng@,r @ strges @§1§ance were

.082 nol) of 2,2-bis (3 -amno

evaluat: hydroxyphenyl)hexafluoroprop ane (BAHF), 1.24 g
(0.005 nol) of

_ 1, 3- bi s(3-am nopropyl )tetranet hyl di sil oxane, and 2.73

Exmnp%%go'OZS nol ) of 3-am nophenol (Tokyo Kasei Kogyo
' Ltd.) as an endcap agent were dissolved in 100 g

ofn NVP.  Fgy t Rifosal |ut%a%n s3kaR?2 930@310 gol J0.082 mol) of
bi's('3, 4- di car boxyphenyl ) et her di anhydride and 30 g of

2,2-bis(VEmiss-8-1adeedphandlhde fRioxd pib panka $B AHPOVWE 4 @ (8806 mol) of
at- 20C for 1 hour and then at 50C for 4 hours.

1,3-bisThemeadprepyl)ttbrak@tigy1didildRaherahd 2013 g (0.025 mol) of 3-aminophenol
N, N- di net hyl formam de di met hyl acetal was dil uted

(TokyowKabei &K ggyef CNIVFL.tdangs ahendesubgenigwelie] distamedvas w@d@@f NMP.
dropwi se over the period of 10 mi nutes. After

~ Bis(3 ,%d@mogépw&eﬂ@m dlﬁlﬁié’dmd%t@ﬂ d2850-d8i mabendat0 Eom‘f NMP were
for 3 hours. After the conpletion of -agjtation,

added tsh@rqm B thagnigdiiectes aﬁlw«g}) tp Akt C foéﬁdl%ﬁélél th%ﬂ at 50°C

lid | f |
for 4 by edrgﬁr%aé@%é DraE 7S ek Redael Aed SO OOk hotiten After the
d t ,80C
compld¥38, ¢ aifrriohy Shet S Faioho b MG &3 QP rlif &L yhHE deposics

| WEre C%g%géﬁf)ﬂéﬁl 9[15% (g'lg:: ;‘/l & gggcgﬁdﬁ%o%fts %Iglde W%gl'l dqg§ t?&leé)WIth water

ructure wer
and dl‘l%gtI%Ct %gmﬁlm %lrr?é" 9[ %(?(?’QJ for 5 hours. The resulting polymer solid was

subjected to infrared absorption spectrum measurement, and the absorption peaks of the

polyimide imide structure were detected at around 1780 em™ and 1377 em™.  The rate
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cm' and 1377 cm'. Subsequently, 5 g of this pol yner
solid was mxed wwth 5 g of the polyner solid obtained
in Exanple 5, and the rate of im de conversion of the
pol ymer solid m xture thus obtained was i nspect ed.
Subsequently, 10 g of the polyner solid mxture, 0.4 g
of a photopol ynerization initiator, i.e.,
of imide lorb@tABL AT tHeepolymer solid mixture thus obtained was inspected.
1-[ 4- (phenyl t hi 0) phenyl ] -, 2- (0-benzoyl oxine), 1.5 g
ofSubs¢rentiy| 10/g of despilpkabkaliddnp guifch PMidtahd gmbidedidéh nitiator,
_ LM (trade nanme, Sanwa Chem cal Co., Ltd.), 0.3 g of
i.e., 1, armcaniiane dl-Bi-Gritengithimdehanyhle, 2 -(doHogayh oCoee)i ¢ &l g ¢ba thermally
Ltd.), and 10_% of trimethylol propane triacrylate (a
erossliphage iwathrivavd AjRalan BH) 18It afo nemicoRaiwa §iisapcal Co., Ltd.),
conprising unsaturated doubl e bonds) were dissolved in
0.3 g abay AP MPxodergnt (apdsoryne, Hedogadpahemical 41oni ki) and 10 g of
imer S ar TSR Ek oot T sy AR KR sroup
hot osensitiyv lyim.de filmwas for op.a sjlicon -
compriits PR gl fp B8 BAR0E ek et e JaT0 ax b delone ‘eohol to
aked, - l.oped. I n . al kal.j vel [ nd. t hen "
preparpaniryioh B SIR0F % 4 Bl "R BpE G CaTReL el Whposition.
_ ity af s, o L N
With {1F 655 AR ki, P RE TR R Rt (TR S Tofed ¥ o silicon
wafer [28S4S&LABES abBVE, BLp&ERE, HRSI-ShGR: ‘b%k@d,eué\l'élg]%&ﬂ in a0 alkaline
Exanple 17 In a dry nitrogen ‘gas stream 30. g
developBr, 384 tHBh hefftreated at 180°C for 60 minutes. The alkaline developability
, 2- bi s(3-am no- 4- hydr oxyphenyl ) hexaf | uor opr opane
of the( Bardksh, the2filry {eBe@DStynahy BFn retentivity after shrinkage, the crack
1, 3- bi s(3-am nopropyl ) tetranet hyl di sil oxane, and 2.73
resistageq, @nd 26 esrieyistancg et pvpPhetedl  (Tokyo Kasei Kogyo
Co., Ltd.) as an endcap agent were dissolved in 1 00 g
of NMP. To this solution, 31.02 g (0.10 nol) of

I $(3, 4-di car boxyphenyl ) et her di anhydride and 30 g of
Exam were added, and the m xture was all owed to react

fT. él}z:gjgfl{/rg%r’ %Qﬂgp %étazg{]e Oifngﬁgganﬁ%lleflsg& fgﬁr3 é ol}oauﬁﬁdtopolymerization
i oS PR LR LT e LA IR 01 ¢ o

an OildBﬁ@N:QNech\b%nt_(ttfh%ep@a&ﬁ@,dO?ﬁenﬂ-@H@nﬂ%l?@o.,ﬁfJﬁdﬁ d@% of a CVL
ropw se addition, the mxture was agitated dt 80

d
coloraktQirade RateS HoAbiHra Chanizanpbetritan, ofs @ef HabdtBloltheyclodecane
sol ution was poured into 2 1 of water, and deposits

diacrylafe @odopmmyungdavihgne pelyaadrlzableefiimbyiofdlldrow tempriding unsaturated
col |l ected deposits were washed three tines with water

doubledwabddl, iand 1ihg af ety dpygranadi@iBafcowe0libadivesl inTheg of ethyl
resul ting polynmer solid was subjected to infrared o

lactate gigsprepeicon vepaish riurwheh s re negativeawdrking eobabesengitivopolyimide
peaks of the polyimde imde structure were not

compogigivact ddiththeanssutdthis7goniséng phatpgengtive pplyimide film was formed
Subsequently, 7.g .of this polyner solid was m xed with _

on a Sfilcﬁndf’afﬁhés deearikindraboyei GXRAsER H%ﬂ-wogysn&ﬂk@%,ﬁe%@w in an

o G e ot T, 500 LAl LIS BB | g st
develof e BB b7 o GBS, AP R A G2 e, e
crack r@ﬁsfaﬂc%ﬂﬁ%kr&s ljegista%g SRe EQéluated. ' ,

- Example 7
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the use of 10 g of the polynmer solid mxture. Wth the

use of this varnish, a photosensitive polyimde film

was formed on a silicon wafer as described above,

exposed, post-exposure baked, developed in an al kaline

devel oper, and then heat treated at 180C for 60

m nutes. The al kal i ne devel opability of the varnish, ‘

t Mae fpollymectdid bbtained intFearhplerd (B1 ght 1 gidfya plidtepolymerization

shrinkage, the crack resistance, and stress resistance
initiatosgr iee., eVatheaylet,?-Qoapaiond-0 oM atiokpcdtb&wljaximedr .7 g of a

nitrogen gas stream 11.41 g (0.057 nol) of
thermally4'crapisinkatdei ptrepgundet AMOM-ETBR dtrade ooBnarpHonghu  Chemical

1, 3-bi s(3-am nopro gl)tetranethyld|5|loxane and 8.18
Industrg Co, bvds) IrpB)of SHIRSEGrttadp hams) AsahdIrgarisddienkerly dndustry Co.,

Q,as an endcap agent were_  djssalved. in 80 g

Ltd.), &-7 NS/POf T €3nfigetleé@retqwﬁomdlme@aawé@n@@ #| sorgpound having a

polymaigpb I s ieaD R cPHer iRt PO LT @bﬁ@@%@%ﬁ%&f& 5 g of
dimeth-j?ztpé%g%{lgaecafgoali@crgﬁ?%%%ge? d%pﬁv%gfmol ol% ygtgustyrolactone and 8 g
R4 AP R T —
polyim%eppéﬁ% &Y Wheh ﬁﬁrﬁs%dopfhlé-garrm}mg ?ﬁoto&fntsﬁfve y%rmrde film

dropw Se addition, the mxture was agitated at 50C
was forrre@UES -a Afltdn Wﬁ?ercme%ﬂlm Abodg| é)@ﬁds@cﬂ pbft@xposure baked,
solution was poured into 2 1 of water, and deposits
developéd oy aRE1I6O Heklvgireaiditeadicad tﬂeyteﬂlaktzn atq éor. 30Thenutes. The
col | ected deposits were washed three tines with water '
alkalinandkbvdlapetlility & teec varmidy, yibe Bbn 8@E@ntigrty 2 Cheh ilmsreidittevity after
resultin pol ymer solid was subjected to infrared
shrinkaglgs heprradnrespptancevndhaizesa reistance ware ewiduatethbsor pti on
peaks of the polyimde imde structure were not
detected at around 1780 cm1 and 1377 cm.. A
ol yi m de precursor polyner solid (10 g) thus
Exmnpgb%ained, 0.5 g of a photopol yrmerization initiator,

N R T
initiato;'?_/x_'i?e;o f&af)@xg)g—ggrfﬁl’t tﬁﬁ’i@ ﬁ::q ﬁpxycg?bo gh')to%r)le 9 %f of a

propane I‘acryl’at e
thermaR9 MRS EnIRANE neomﬁom YBBY |t§f§@' Sche@bientra8k Oblfine, Shikoku
conpri sing unsaturated double bonds) were di ssol ved
Chemidals €2rj9), .5 ¢t MYBIR-BC @idetrany, epahEOaganad Themidils Industry Co.,
which is a negative-working photosensitive polyimde
Ltd.), prded yy sON-cvamogirolactam Whd 12.5 hd disetloflot-tricyclodecarghdiaarylate,
phot osensitive polyimde precursor filmwas fornmed on
which arsidackom eeakpounds hadsgr & bpaymebgvele éxpbepal, group comprising
post - exposure baked, devel oped in an al kaline
unsature@deﬁelﬂéﬂ banda, een dissalvedt Wedf egl oAt diagiend glcool to prepare a
utes. . The al kal i ne develo abi l ity of .the varni sh, .
varmsht He thiplianls PeReERIVGTSrKingB ?ﬁowﬁ%ﬂ@ft‘eﬁf)bwﬂﬁ egrppesition.  With

the use\pg'rthnk eia]é,t agghc():t@fﬁﬂr St kag{vgtsé gn@%&rﬁj}?ng\%gss %r ied d{nﬁf Is 11032 Svafer as
described a[agwge oseds tpgsetargposuresbsak%d(gevgoped n e?n acﬁ(alme developer, and

then heat treated at 180°C for 30 minutes. The alkaline developability of the varnish,

the film retentivity, the film retentivity after shrinkage, the crack resistance, and stress

. resistance were evaluated.
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58 hydroxyl - group- cont ai ni ng di am ne conpound (111),
whi ch was obtained in Synthetic Exanple 3, was
di ssolved in 250 g of NWP. The
hydr oxyl - group-cont ai ning acid anhydride (b) (71.45
g, 0.1 nmol), which was obtained in Synthetic Exanple
2,. and 7.38 g (0.045 nol) of 3-hydroxyphthalic
Exampdydri de (Tokyo Kasei Kogyo Co., Ltd.) as an endcap
agent were added thereto, and the m xture was al |l owed
t dnridotm ain GO {HIO Rirtspasent elémrodaffiler havibg kothjckness of 130
(0.127 nol) of N, N-dinethylfornman de di methyl acetal
nm wandemutid ort 8 suvach ofl ng-adkalNgbass davingfethickags phg.1 mm by means
di l uti on was added dropwi se over the period of 10
of sput¢ning weporsdepesitionesalpdpinseratady glaghsubisHiatayi xHlhg glagg$ubstrate

agitated at 50C for 3 hours, After the conp

was gtz 10Remad| ufi BRPIRERSIS ottt aPRlHidh 0D tileoﬁI %ﬁl@?ﬂa’te and
and deposjts of polyner lid were coll ected

patternyy pa ERSHE oHh i BRPATF 64D élﬁagﬁowgv@r%Cmfgap%{%ﬂ&é‘wgwphw

et T3 B S5LST o500 L o) YAV B0 and e
photoré;'sﬁsgjxg ¢ %%gtggngU%ﬁf ?}]?&“9585%31?54 ﬁ@cte%ﬁ %ﬁ.ttilggg . ﬁ'g.r e'ﬁx@tresuiting

gﬁp6d§§$¢ggy&§ge (ﬁhpﬁghggﬁggﬁﬁg at around 1780 cm1 and

m de precursor polyner solid (10 Q)

t ITH:? delt%@ mﬂe v%nﬁs}gAqfregm@th @@yl watthéadjusted with ethyl
initiator, i.e.

lactate 2- 1788 Zahijus?eddireﬂ‘ﬁishyfk avdasngpplicd e firol tleopbéeybn tbubdnaate by
ne-1, 8 g of pentaerythritol triacrylate (a conpound

means lo@\spingcaatingl aniewn g apbd-bakerhohiaohat! plgtecaip! WGEpfarsy ngnutes.  The
unsaturated doubl e bon dsE 5 g of athermally

resulting 6idm| Wark expiosed dopdvinigtonbraugh(2 phalemegkeand Hyhssrppsed portion
Chem cal_Industry Co., Ltd.), and 1 .

was exquﬁwehf ﬂw&qlﬁ%@(%‘i davdongt & %‘il aqpoye agln%lon Of@ %_513 6 TMAH.  The

thyl - but | .t 1
resultings [ s rans.%'ﬁ %éﬁ% F76s © BT RPRERUSHAGR. Hhe porvimiae
patternp‘ﬁg%) glzrlgh sblyt lllqlagvng a8 a %ﬁoﬁ&%noa{mfolg Rerd %5 0§l 8\(?1’1 at 170°C for 30

recu sor ‘film

minute§ ﬁ{d {h%ﬁrbt VI@BE(E gﬁi gg %3191{1{ ﬁ)rm ﬁ’l%ﬁﬁ{iﬁon layer that covers

exposure evel oped 1 n an ka I ne

the ed%@y ebPRGE . figdrd eIe'&?rBdE‘@at THeL ahRUnads 1)@0@16 fi@kul@fon layer was
m nutes. The al kal i ne devel opability of the varnish,

approxihiely | pld.etentivity, the filmretentivity after
shrinkage, the crack resistance, and stress resistance
Waheorgmak ut&tcﬁdlurﬁimfpmtdlevrmelixﬂmieparﬁd Witz thheubsieatefprovided
- the varnish 131, which is a negative-working
~ with tipghdhodetiwi tlayee. pbl thindfide payec uesupridegypodimingscent layer was
obtai ned in Conparative Exanple 2, a photosen3|t|ve 59

" vacuunpeepositedeby retastssatcer wirgh lmémgomﬁﬁ@ on Za helq tegppaihflayer was

as descrj bed above, exposed, éévexp ur e baked,

formedr, theppbige EHectivatmealof ke a'éhﬁéqﬂ&‘p PREMORears luminescent
Tover a2 S0 PSS P 5 ey s

1 BB i SaR Siabell bl SR i VR device. The
substra%%éaﬁ)%%cllé/de toa Séﬁm% é‘lass plate with the aid of a curable epoxy resin so as
to seal the substrate. Thus, a simple-matrix color organic electroluminescent device
‘having a striped first electrode composed of ITO, a patterned luminescent layer formed

on the first electrode, and a .stfiped second electrode orthogonal to the first electrode was
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A varnish Cl1, which is a negative-worKking

phot osensitive polyimde conposition, was prepared in

the sane manner as in Exanple 1, except that

3- am nophenol was not used as an endcap agent. Wth

the use of the resulting varnish, a photosensitive

polyimde filmwas forned on a silicon . wafer as )
prepardkscrbed #bhovéisplayx pwsedwapodtivex plostrsequsakeldy. good display

devel oped i n an al kal i ne devel oper, and then heat )
characterighieewerecapbafed. f gkt b6 barder axas pPhdhainsulatien layer, neither the

) devel opability of the varnish, the filmretentivity,

thin-filphlayey nes thesesand slegtrede apfard ifinm fannmgeoriepped cuts, and they

were drega%ge:dg%g@’gugrg) fe;e?s‘,%tre]?ffisilh?%%e bﬁmﬁ%gwsg \é\gjlé}ll'li%t ﬁ)% luminescent
. hegative-worKkij .phot osensi tive .pol yi m.de A .
region SERUERC PHhE RISl BT A 3 RUCUTe ARTRG? e dby gross-section

Exanpl.e 2 xcept that the anmobunt of .the
hadafﬂ?ﬁ%ﬁi@qugg%%@tontaining di ani ne conpound (111)
obtained in Synthetic Exanple 3 to be added was
altered to 60.45 g (0.1 nol) and the activated ester
Exmnpﬁpﬁpound (1) was not used as an endcap agent. ' Wth
the use of the resulting varnish, a photosensitive
PAl Ykl Elehatdik BoIGS ofp@hite Ble@oBnsinbideat dwilc@r was prepared in the
descri bed above, exposed, post-exposure baked,
same ni@viel sp@dEiamsia 9akkedpi teatdby ehopdy C pagithrédh énEkeaple 3 was used
treated at 200C for 60 m nutes. The al kaline
and thedev&lgowabpifoynaf att 1O Caffomi39hnintues. f iWhen dteeresuNingydevice was
the filmretentivity after shrinkage, the crack
driven rligi-saqanei@allyanp slegeasdatipasins i dsighiness wonlbaeegd, and good
) Conparative Exanple 6 A sinple-matrix col or organic
displayeghagactesisties mese 8Rt21Rf&vi ce was prepared in the 60 sane
manner as in Exanple 9, except for the use of the
varni sh Al prepared in Conparative Exanple 1. Wen
fhﬁ resulting device was driven |line-sequentially, no

Exmnpéégradation in the brightness was observed. However, a

AT U SRS BESEEUER 03 e

same nRde L08R Eﬂin’%k ay eﬁ&?ﬂ AedtQhd Fhintsh PRF&aRQ irPBkAhPRXE was used
Conparati ve anpl e An oniumsalt (0.5 g, DPI-TF.
and thel dRig WadBerfdidye LE0KI°CG0r 30lthfhujes. WaBheh df0lewaitingi device was
t he polyimde varnish C obtained in Exanple 3 to
driven pirepseecatialhy mes hlegradation sinnpliee -bmeghtness cahorobseryadj end good
“el ectrolum nescent device was prepared in the sane
displayrebaresteristics weEx abfained9, except that the varni sh El was
- used and heat treatnent was carried out at 180C for
30 m nutes. Wen the resulting device was driven
‘ i he-sequentially, degradation in the brightness was
Exampigplder ved, and a significant |evel of uneven '
Igﬂtne cence wa obseryeq;in t he edge Bontion of the ..
| nqlﬁl@i%gﬁ{maicg raglrgamctt_a e@sglalmmesc nt device was prepared in the
same manner as in Example 9, except that the varnish G prepared in Example 7 was used
and the curing was performed at 230°C for 30 minutes. When the resulting device was

‘driven line-sequentially, no degradation in the brightness was observed, and good

display characteristics were obtained.

' Exémple 13
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di spl ay characteristics were not obtained. CF3SC3

DPI - TF Conpositions of Exanples | to 8 and 15 to 17

are shown in Table 1, conpositions of Conparative

Exanples 1 to 5 are shown in Table 2, and the results

of evaluation are shown in Table 3. 61 oa~, yo00
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the substrate in the same manner as in Example 9, except that the curing was performed
by heating in an air atmosphere in an oven at 180°C for 30 minutes and the thickness of
the insulation layer was made 3 pm. It was confirmed that the volume resistivity was at
least 5x10'% Qcm. The cross-section of the border area of the insulation layer had a
forward tapered shape. The cone anglé was approximately 45°.

An organic electroluminescent device was prepared using the substrate provided
with the insulation layer. The glass substrate provided with the insulation layer was
subjected to an oxygen plasma process or UV irradiation. Thereafter, a hole injection
material or a hole transportation material diséolved in alcohol was applied on the
substrate by spin coating to form a film. The resulting film was heated in an oven at
180°C for 30 minutes.

A pattern was formed at openings using red, blue, and green organic luminescent
materials, which had been dissolved in toluene, by an inkjet method. The substrate was

heated in an oven at 80°C for 30 minutes. Finally, a second electrode was formed in the
same manner as in Example 9 and sealing was performed.

The resulting simple-matrix color organic electroluminescent device was
composed of: the striped first clectrode composed of ITO comprising 816 strips at a pitch
of 100 pm each having a width of 80 pm; patterned green, red, and blue luminescent
layers arranged on the first electrode; and the striped second electrode comprising 200
strips at a pitch of 300 um each having a width of 250 pm and was orthogonal to the first
electrode. Since tliree luminescent regions in red, green, and blue constituted one pixel,
the electroluminescent device of the present invention had 272 x 200 pixels at a pitch of
- 300 pm. Since the portions of tile first electrode exposed by the insulation layer
cxclu_siveiy elnittgd light, one luminescent region had a rectangular shape with a width of
70 pm and a length of 250 pm.

When this device was driven line-sequentially, good display characteristics were
. obtained. Because the edge portions of the first electrode were covered with the .

insulation layer, no short-circuiting due to the field concentration was observed. -Also,
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because the cross-section had the forward tapered shape, neither the thin-film layer nor
the second electrode suffered from thinning and stepped cuts at the border portions of the
insulation layer, and they were smoothly deposited. Thus, no degradation in the
brightness was observed inside the luminescent region, and stable light emission was
achieved. As the durability test, the device was held at 85°C for 250 hours, and the

luminescent characteristics were then evaluated. The luminescent region did not

diminish compared to the initial stage, and good luminescence was obtained.

Example 14

An ITO electrode (pixels) of a predetermined pattern was formed on a .
planarizing film of a substrate, i.e., a TFT substrate, comprising switching elements in
such a manner that the ITO electrode was in contact with the source/drain electrodes on
the substrate.

Using this substrate, an insulation layer, a hole injection or transport material, an
electroluminescent material, and a second electrode were formed on the substrate, and
the resulting substrate was sealed as in Example 13.

When this device was driven in an active matrix mode, good display
characteristics wére obtained. Because the edge portions of the first electrode were
covered with the insulation layer, no short-circuiting due to the field concentration was
observed. Moreover, because the cross-section had the forward tapered shape, neither
the thin-film layer nor the second electrode suffered from thinning and stepped cuts at
the border portions of the insulation layer, and they were smoothly deposited. Thus, no
degradation in the brightness was observed inside.the luminescent region, and stable
light emission was achieved. As the durability test, the device was held at 85°C for 250
hours, and the luminescent characteristics were then evaluated. The luminescent region

did not diminish compared to the initial period, and good luminescence was obtained.

Example 15

In a dry nitrogen gas stream, 11.41 g (0.057 mol) of 4,4'-diaminodiphenyl! ether,
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1.24 g (0.005 mol) of 1,3-bis(3-aminopropyi)tetrameth)?ldisiloxane, and 8.18 g (0.075
mol) of 3-aminophenol (Tokyo Kasei Kogyo Co., Ltd.) as an endcap agent were
dissolved in 80 g of NMP. Bis(3,4-dicarboxyphenyl)ether dianhydride (31.02 g, 0.10
mol) and 20 g of NMP were added thereto, and the mixture was allowed to react at 20°C
for 1 hour and then at 50°C for 4 hours. Thereafter, 15.19 g (0.127 mol) of
N,N-dimethylformamide dimethyl acetal was diluted with 4 g of NMP, and the resulting
dilution was added dropwise over the period of 10 minutes. After the dropwise
addition, the mixture was agitated at 50°C for 3 hours. After the completion of
agitation, the solution was poured into 2 1 of water, and deposits of polymer solid were
collected by filtration. The collected deposits were washed three times with water and .
dried in a vacuum dryer at 80°C for 20 hours. The resulting polymer solid was
subj _ecfed to infrared absorption spectrum measurement, and the absorption peaks of the
polyimide imide structure were not detected at around 1780 cm™ and 1377 cm™.
Subsequently, 8.5 g of this polymer solid was mixed with 1.5 g of the polymer solid
obtained in E}iample 1, and the rate of imide conversion of the polymer solid mixture
thus obtained was inspected.

Subsequently, 10 g of the polymer solid mixture, 0.5 g of a photopolymerization
initiator, i.e., -bis(c-isonitrosopropiophenone oxime)isophthal, 1 g of a thermally
crosslinkable compound Nikalac MX-270 (trade name, Sanwa Chemical Co., Ltd.}, 2 g
of TrisP-Pa, and 5 g of trimethylolpropane diacrylate (a compound having a
polymerizable functional group comprising unsaturated double bonds) were dissolved in
12 g of ethyl lactate to prepare a varnish J, which is a,negativé-working photosensitive
polyimide composition. With the use of this varnish, a photosensitive polyimide film
was formed on a silicon wafer as described above, exposed, post-exposure baked,
developed in an alkaline developer, and then heat treated at 170°C for 60 minutes. The
~ alkaline developability of the varnish, the film retentivity, the film retentivity after

shrinkage, the crack resistance, and stress resistance were evaluated.

- Example 16
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In a dry onitrogen gas stream, 30.03 g (0.082 mol} of
2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane (BAHF), 1.24 g (0.005 mol) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane, and 2.73 g (0.025 mol) of 3-aminophenol
(Tokyo Kasei Kogyo Co., Ltd.) as an endcap agent were dissolved in 100 g of NMP.  To
this solution, 31.02 g {(0.10 mol) of bis(3,4-dicarboxyphenyl)ether dianhydride and 30 g
of NMP were added, and the mixture was allowed to react at 20°C for 1 Hour and then at
50°C for 4 hours.. Thereafter, 15.19 g (0.127 mol) of N,N-dimethylformamide dimethyl
acetal was diluted with 4 g of NMP, and the resulting dilution was added dropwise over
the period of 10 minutes. After the dropwise addition, the mixture was agitated at 50°C
for 3 hours. After the completion of agitation, the solution was poured into 2 1 of water,
and deposits of polymer solid were collected by filtration. The colle-cted deposits were
washed three times with water and dried in a vacuum dryer at 80°C for 20 hours. The
resulting polymer solid was subjected to infrared absorption spectrum measurement, and
the absorption peaks of the polyimide imide structure were not detected at around 1780
cm™ and 1377 em™.  Subsequently, 5 g of this polymer solid was mixed with 5 g of the
polymer solid obtained in Example 5, and the rate of imide conversion of the polymer
solid mixture thus obtained was inspected.

| Subsequently, 10 g of the polymer solid mixture, 0.4 g of a photopolymerization
initiator, i.e., 1,2-octanedione,l-[4-(phenylthio)phenyl]-,2-(o-benzoyl oxime), 1.5 g of a
thermally crosslinkable compound Nikalaé MW-100 LM (trade name, Sanwa Chémical
Co., Ltd.), 0.3 g of an A-DMA colorant (trade name, Hodogaya Chemical Co., Ltd.), and
10 g of trimethylolpropane triacrylate (a compound having a polymerizable functional
group comprising unsaturated double bonds) were dissolved in 10 g of diacetone alcohol
to prepare a varnish K, which is a negativé~working photosensitive polyimide
composition. With the use of this varnish, a photosensitive polyimide film was formed
on a silicon wafer as described above, exposed, post-exposure baked, developed in an
alkaline developer, and then heat treated at 180°C for 60 minutes. The alkaline
developability of the varnish, the film retentivity, the film retentivity after shrinkage, the

crack resistance, and stress resistance were evaluated.
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Example 17

In a dry nitrogen gas stream, 30.03 g (0.082 mol) of
2,2-bis(3-amino-4-hydroxyphenyl}hexafluoropropane (BAHF), 1.24 g (0.005 mol) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane, and 2.73 g (0.025 mol) of 3-aminophenol
(Tokyo Kasei Kogyo Co., Ltd.) as an endcap agent were dissolved in 100 g of NMP. To
~ this solution, 31.02 g (0.10 mol) of bis(3,4-dicarboxyphenyl)ether diénhydride and 30 g
of NMP were added, and the mixture was allowed to react at 20°C for 1 hour and then at
50°C for 4 hours. Thereafter, 15.19 g (0.127 mol) of N,N-dimethylformamide dimethyl
acetal was diluted with 4 g of .NMP, and the resulting dilution was added dropwise over
the period of 10 minutes. After the dropwise addition, the mixture was agitated at 80°C
for 7 hours. After the completion of agitation, the solution was poured into 21 of water,
and deposits of polymer solid were collected by filtration. The collected deposits were
washed three times with water and dried in a vacuum dryer at 80°C for 20 Iaours. The‘
resulting polymer solid was subjected to infrared absorption spectrum measurement, and-
the absorption peaks of the polyimide imide structure were not detected at around 1780
ecm™ and 1377 cm™ . Subsequently, 7 g of this polymer solid was mixed with 3 g of the
polymer solid obtained in Example 5, and the rate of imide conversion of the polymer
. solid mixture thus obtained was inspected.

Subsequently, a varnish L, which is a negative-working photosensitive
polyimide composition, was prepared in the same manner as in Example 16, except for
.the use of 10 g of the polymer solid mixture. With the use of this varnish, a
photosensitive polyimide film was formed on a silicon wafer as described above,
- exposed, post-exposure baked, developed in an alkaline developer, and then heat treated
at 180°C for 60 minutes. The alkaline developability of the varnish, the film retentivity,

the film retentivity after shrinkage, the crack resistance, and stress resistance were

evaluated.

Comparative Example 1
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In a dry nitrogen gas stream, 11.41 g (0.057 mol) of 4,4'-diaminodiphenyl ether,
1.24 g (0.005 mol) of 1,3-bis(3-aminopropyl)tetramethyldisiloxane, and 8.18 g (0.075
mol) of 3-aminophenol (Tokyo Kasei Kogyo Co., Ltd.) as an endcap agent were
dissolved. in 80 | g of NMP. To this solution, 31.02 g (0.10 mol) of
bis(3,4-dicarboxyphenyl)ether dianhydride and 20 g of NMP were added, and the
mixture was allowed to react at 20°C for 1 hour and then at 50°C for 4 hours.
Thereafter, 15.19 g (0.127 mol) of N, N-dimethyiformamide dimethyl acetal was diluted
with 4 g-of NMP, and the resulting dilution was added dropwise over the period of 10
minutes. After the dropwise addition, the mixture was agitated at 50°C for 3 hours.
After the completion of agitation, the.solution was poured into 2 1 of water, and deposits
of polymer solid were collected by filtration.  The collected deposits were washed three
times V\;i‘th water and dried in a vacuum dryer at 80°C for 20 hours. The resulting
polymer solid was subjected to infrared absorption spectrum rneasuremeﬂt, and the
absorption peaks of the polyimide imide structure were not detected at around 1780 cm™
and 1377 cm™.. A polyimide precursor polymer solid (10 g) thus obtained, 0.5 g of a
photopolymerization initiator, i.e., bis(c-isonitrosopropiophenone oxime)isophthal, 1 g
of a thermally crosslinkable compound Nikalac MX-270 (trade name, Sanwa Chemical
Co., Ltd.), 2 g of TrisP-Pa, and 5 g of trimethylblpropane diacrylate (a compound having
a polymerizable functional group comprising unsaturated double bonds) were dissolved
in 12 g of ethyl lactate to prepare a varnish Al, which i§ a negative-working
photosensitive polyimide precursor composition. With the use of this varnish, a
photosensitive polyimide precursor film was formed on a silicon wafer as described
above, exposed, post-exposufe baked, developed in an alkaline developer, and then heat
treated at 170°C for 60 minutes. The alkaline developability of the varnish, thé film
retentivity, the film retentivity after shrinkage, the crack resistance, and stress resistance

were evaluated.

Comparative Example 2

In a dry nitrogen ‘gas stream, 46.55 g (0.077 mol) of the
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hydroxyl-group-containing diamine compound (III), which was obtained in Synthetic
Example 3, was dissolved in 250 g of NMP. The hydroxyl—grohp—cbntainimg acid
anhydride (b) (71.45 g, 0.1 mol), which was obtained in Synthetic Example 2, and 7.38 g
(0.045 mol) of 3-hydroxyphthalic anhydride (Tokyo Kasei Kogyo Co., Ltd.) as an endcap
agent were added thereto, and the mixture was allowed to react at 60°C for 2 hours.
Thereafter, 15.19 g (0.127 mol) of N,N-dimethylformamide dimethyl acetal was diluted
with 4 g of NMP, and the resulting dilution was added dropwise over the period of 10
minutes. After the dropwise addition, the mixture was agitated at 50°C for 3 hours.
After the completion of agitation, the solution was poured into 2 1 of water, and deposits
of polymer solid were collected by filtration. The collected deposits were washed three
times with water and dried in a vacuum dryer at 80°C for 20 hours. The resulting
polymer solid was subjectéd to infrared absorption spectrum measurement, and the
absorption peaks of the polyimide imide structure were not detected at around 1780 em’
and 1377 em™. A polyimide precursor polymer solid (10 g) thus obtained, 2.5 g of a
photopolymerization initiator, ie.,
2-benzy]-2-dimethylamino—1—(4-m01’pholinophenyl)—butanone—1, 8 g of pentaerythritol
triacrylate (a compound having a polymerizable functional group comprising unsaturated
double bonds), 5 g of a thermally crosslinkable compound DML-PC (trade name,
‘Honshu Chemical Industry Co., Ltd.), and 1 g of vinylirimethoxysilane were dissolved in
10 g of 3-methyl-3-methoxybutanol to prepare a varnish B1, which is a photosensitive
polyimide precursor cqmposition. With the use of this varnish, a photosensitive
polyimide precursor film was formed on a silicon wafer as described above, exposed,
post-exposure baked, developed in an alkaline developer, and then heat treated at 180°C
for 60 minutes. The alkaline developability of the varnish, the film retentivity, the film

retentivity after shrinkage, the crack resistance, and stress resistance were evaluated.

- Comparative Example 3

With the use of the varnish B1, which is a negative-working photosensitive

polyimide precursor composition obtained in Comparative Example 2, a photosensitive
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polyimide precursor film was formed on a silicon wafer as described above, exposed,

~ post-exposure baked, developed in an alkaline developer, and then heat treated at 350°C

for 60 minutes. The alkaline developability of the varnish, the film retentivity, the film

retentivity after shrinkage, the crack resistance, and stress resistance were evaluated.

éomparative Example 4

A varnish Cl, which is a negative-working photosensitive- polyimide
composition, was prepared in the same manner as in Example 1, except that
3-aminophenol was not used as an endcap agent. With the use of the resulting varnish,
a photosensitive polyimide film was formed on a silicon.wafer as described above,
exposed, post-exposure baked, developed in an alkéline developer, and theﬁ heat treated
at 170°C for 60 minutes. The alkaline developability of the varnish, the film retentivity,
the film retentivity after shrinkage, the crack resistance, and stress resistance were

evaluated.

Comparative Example 5

A varnish D1, which is a negative-working photosensitive polyimide
composition, was prepared in the same manner as in Example 2, except that the amount
of the hydroxyl-group-containing diamine compound ' (III) obtained in Synthetic
Example 3 to be added was altered to 60.45 g (0.1 mol) and the activated ester compound
(I) was not used as an endcap agent. With the use of the resulting varnish, a
photosensitive polyimide film was formed on a silicon wafer as described above,
exposed, post-exposure baked, developed in an alkaline developer, and then heat treated
at 200°C for 60 minutes. The alkaline developability of the varnish, the film retentivity,
the film retentivity after shrinkage, the crack resistance, and stress resistance were

evaluated.

Comparative Example 6

A simple-matrix color organic electroluminescent device was prepared in the
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same manner as in Example 9, except for the use of the varnish Al prepared in
Comparative Example 1. When the resulting device was driven line-sequentially, no
degradation in the brightness was observed. However, a significant level of uneven
1umillescence was observed in the edge portion of the luminescent display unit, and good

display characteristics were not obtained.

Comparative Example 7

An onium salt (0.5 g, DPI-TF: trade name, Toyo Gosei Co., Ltd.) was dissolved
in the polyimide varnish C obtained in Example 3 to prepare a varnish EI. A
simple-matrix color organic electroluminescent device was prepared in the same manner |
as in Example 9, except' that the varnish E1 was used and heat treatment was carried out
at 180°C for 30 minutes. When the resulting device was driven line-sequentially,
degradation in the brightness was observed, and a significant level of uneven
l.uminescence was observed in the edge portion of the luminescent display unit. Good

display characteristics were not obtained.
+
OO
CF3SO;
DPI-TF

Compositions of Examples 1 to 8 and 15 to 17 are shown in Table 1,

compositions of Comparative Examples 1 to 5 are shown in Table 2, and the results of

- evaluation are shown in Table 3.
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_L.p.-

All publications, patents, and patent applications cited herein are incorporated

herein by reference in their entirety.

Industrial Applicability

The present invention relates to a heat resistant resin composition that is suitable
for a surface protective film of a semiconductor device, an interlayer insulation film of a
semiconductor device, an insulation layer of an organic electroluminescent element, and

an insulation film for protecting wirings of a circuit substrate.
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patents, and patent applications cited herein are
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I ndustrial Applicability The present invention rel ates
to a heat resistant resin conposition that is suitable
for a surface protecwhueisfdlhimefisa seni conduct or
device, an interlayer insulation filmof a
sem conduct or device, an insulation |ayer of an
organi c el ectrolum ne scent elenent, and an
i hsl phitosenitive fesin pompes:ltuongcqmpnmgg ¢f) a polyimide having at
substrate. 65 What is clainmed is: 1. A photosensitive
least onegirpup cejsotsilt from thomgriun nonsigting af porgibexyk gk, ngy phenolic
at | east one group selected fromthe oup consi sting
hydroxgk geoupar Isebfgnicgrcad growp, ghé fothied grﬁyﬂ @b%vil tegingys, ofgthe polymer
sul fonic acid group, and a thlol ou Hﬁﬂgg term nus .

main (gxﬁnq,h@)) po Wounﬁia AVigg o nPol B-t)eng & FNP gomprising
unsa‘n,u'gioI y Oél Z%yb ﬁ?r {rjlrJ qﬁ&;'gr?cg% Iﬁag (g)uﬁaﬁ?tgﬁol ?Aeff&augﬁ%% HE gt ed

phot opol yneri zation initiator. . 2. The photosensitive
resin conposition according to claim11, which

T%”Pﬁe!r@%e Ro@nsitE TRk b ﬁ:fogﬁﬁnln' J&%@FHH? ‘&P@E%qd u(}ﬁléh cg’mpnses a

osensitive resi osition acco ihg t
thermaﬁk@%dpsflnl&rblgzcofﬂp on‘pr ises a colorant (e). 4 _The
otosensitiv eS|n onp03|t|on according to claiml,
mhereln the polyimde conponent (a) is at |east one
menber selected fromresins having structural units
r 2pmhs ephicrekdpyitiver msimeofdposition( 4¢cording tdeclpiod yi mwird2, which
content is 10% by wei ght or
comprises a colorant (e).

4. The photosensitive resin composition according to claim 1, wherein the

| polyimide component (a) is at least one member selected from resins having structural

" units represented by formulae (1) to (4), and the polyimide content is 10% by weight or

more based on the amount of the entire polymer in the composition:

0 0
4 /C\\ 1/0\ 2
X_‘(‘ m N\C/R\C/N R‘}:
[ I
O o) R®
e,
a (1)
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formulae (1) to (4) is 0.

nore based on the anount of the entire polyner in the
conposition: 00O / JNII Il OtR1p(RE) 311 a
(1) 66 0000 C r%r- CX--(R4N~- RL,-' NR2 N~

N-- RS X nCC1l OCORS00~p (Rl "R3)al

la Y--4RA CONHO 0 .R2-.NcCRI N (R5) 00 na (3 O
110Y--4V\/~CONH R2-NBC'1R11-CjN r($ CC (RO (R3)O
a R2-N OC(R4)-Y {R-p (2 (@ V\/nere'n R represents

a 4- t0014 val}j nt or gani c gromg) cpresents a 2-to
2- va)m\ 1/ 2 PN 1/ 4
X—(Rlln—[ o \ SN— T N R /N——-( FX
ll 1]
o (R o O
R3 B 3
.
4 NH 2 a1 N
Y—(R )—co Rl N\c /R\c /N
(Rs)ﬁ g (") n
(=*)
o (3)
O
Il !(l:
v—RY-CO-NH1—R?2 N<2>R~< P ;T——ﬁ—oc—{R“)l—nY
C
( 5) g |3 g n (Rs)
: B _
B R, | @

wherein R' represents a 4- to 14-valent organic group; R’ represents a 2- to 12-valent
organic group; R’ and R® each represent a hydrogen atom or an organic group having at
least one member selected from the group consisting of a phenolic hydroxyl group, a
sulfonic acid group, a thiol group, and organic groups having 1 to 20 carbon atoms,
which may be the same or different; R* represents a 2-valent organic group; X and Y each
represent a 2-valent to 8-valent organic group having at least one member selected from
the group consisting of a carboxyl group, a phenolic hydroxyl group, a sulfonic acid
group, and a thiol group; n is a number between 3 and 200; and m, «, and §} are eagh an

integer between 0 and 10.

5. The photosensitive tesin composition according to claim 4, wherein m in
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organi c group; R3 and R5 each represent a hydrogen
atom or an organic group having at |east one nenber
sel ected fromthe group consisting of a phenolic
hydroxyl group, a sulfonic acid group, a thiol group,
and organic groups having 1 to 20 carbon atons, which
may be the sane or different; R represents a 2-val ent
organic group; X and Y each represent a 2-valent to
8-val ent organic group having at |east one nenber

sg! ethedHottnsitine 195QUBLIEAHS1ISA | tGoRfind t6ad1hidxX Y, wherein the.
group, a phenolic hydroxyl group, a sulfonic aci d

thermaly OtRsslan@bi tbhpbugd Qdp; compsise BHNbEnhewegn rdp@nented by
200; and m a, and f3 are each an integer between O

ﬁnnnﬂaa@ 10. 5. The photosensitive resin conposition
according to claim4, wherein inin fornulae (1) to
(4) is 0. 67 6. The photosensitive resin comnmposition
according to claim?2, wherein the thermally
crossl i nkabl e conpound (d) conpfises an organic group
represented by forﬁﬂ( QR -OR6) (5) wherein R6
represents a hydnog DM aljkyl group having | to
20 carbon at ons, alicyclic group ving 4 to 20
carbon atons, or an R 7CO group; an 7 represents an
al kyl group having 1 to 20 carbon atons. 7. The
photosen5|t|ve resin conp05|t|on according to claim 2,

v AR g ORI S .
ahcyclfch%ﬂoﬁg AL 1B 2OLRbSS b S &Psn @{ﬁCOangu}S‘ Bfd tA%erepresents an

ensitive resin conposition according to any one
alkyl gﬁfupqll@h@l 1o 0 c4rtof adorfiblpport  substrate and drying
the coating; exposing; devel oping using a devel oper;
and heating. 9. An el ectronic conponent conprising the
heat resistant resin obtained by the nethod according
t . dlhai phBossisHiveurdsac eoprposinm agediillng by claime2l ayberein the
insulation film 10. A method for producing an organic
thermally ecessbinkehlneswpnendieliiee beorprazdineemeauadeast st eps
of . form ng photosensitive resin filmby applying the
phot osensitive resin conposition according to claim1
t substrate havin t el ectrode. fo d - .
t R aBHESS 16k Rrod i iag %eﬁfs{ﬁsgf?%ﬁewgfgmsgﬁlf& IR0 applying the
photosené 1\{81&! ? P%%%VP%%% 1lorqgacacm1ddlg esc BF@’ of P&%%l%é??él "r;nltg & supp01t
E r § Aq A% Wi a GRS I3 i BH Beati
Sub.Straﬁ e%?ﬂ?rgg é?ltaenc%qﬁrel N pgn %Jln%f og‘tfegl%ieg _l%y g{ahe metﬂhod R
according to claim8. 69

9. An electronic component comprising the heat resistant resin obtained by the

method according to claim 8 as a surface protecting film or interlayer insulation film.

10. A method for producing an organic electroluminescent device comprising
at least steps of: forming photosensitive resin film by applying the photosensitive resin

composition according to claim 1 to a substrate having a first electrode formed thereon;

forming an insulation layer by drying, exposing, developing and heating the

photosensitive resin film; forming a luminescent layer, and forming a second electrode.
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11. A display unit comprising a heat resistant resin film obtained by the method

according to claim 8.
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