DESCRIPTION PHOTOSENSITIVE RESIN COMPOSITION,
ELECTRONIC COMPONENT USING THE SAME, AND DISPLAY UNIT
USING THE SAME Technical Field The present invention relates to a
heat resistant resin composition that is suitable fora surface protective
film of a semiconductor device, an interlayer insulation film of a
semiconductor device, an instatifalinIdfAn organic electroluminescent
element, and an insulation film for protecting wirings of a circuit board.
More particularly, the present invention relates to a negative-working
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display unit using the same. Background Art In the semiconductor
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materials that employ organic solvents in developing have excellent heat
unit ud@gisaNeanand impurities can be easily removed

Background Art

In the semiconductor industry, inorganic materials have been heretofore used as
interlaver insulation films. In recent years, resin compositions having excellent heat
resistance, such as polyimide or polybenzoxazole, have been used as inte;iayer
insulation films because of their properties. However, the formation of patterns on the
semiconductor integrated circuits or the printed circuit board involves complicated and
extensive processes, such as formation of a film of a resist material on the surface of the
substrate, exposure of a given site, removal of unnecessary sites via etching or 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 1s
necessary afier pattern formation via exposure and developing can be maintained and
used as an insulation materal.

~ Heat resistant photosensitive materials, such as photosensitive polyimide and
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therefrom. Accordingly, such negative-working photosensitive polyimide

materials are employed by a large number of device manufacturers. Such

negative-working photosensitive polyimide materials, which are produced

by a method (JP Patent Publication (Unexamined) Nos. 54-109828

(1979) and 11-24268 (1999)), wherein a compound having a
photophetosensitivelgnouyp: iz abided 4o or hixed dvitlh ia palyimide precurs@iractical use.

develop contrast via crosslinking and the like to form patterns. These
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ver, these materials are n inte
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ethyl ammo nium hydroxide), which is considered to be less problematic
empldpadrig of wasge liguidiprocessitgvin viewsahihe@ntisonmental negative-working
consciousness of recent years, and they have poor solubility. Thus, it was

photosfiitiy for thamids foratprttbns Eifkher snagatvesfoling: method (JP Patent
- photosensitive polyimide materj t mplqy ine solution i .
Pumi%é}\?e ogﬁﬁ}ge’ﬁﬁﬁfl%fﬂg%% a%rf? é¥?§I§-%§&E?eg%ro%@a@%%é%a@%%% wherem a
comp&@drastvibwas Giffisulitesatlicieptly reproduce patterps BQiLQéQﬂingfﬁHicie'ﬁtolyimide
developing with the use of a negative-working and alkaline-developable
precupshotosertditivecpolyastidel precussbnkaichuis! pteparéd by afmethedtterns.  These
wherein a photoreactive group is introduced into some of the alkali-soluble

negaliyfsHiE I thed HURTRTEE Breditbarice oaoteryss Jprpabasiaiislicdganed to be
: ' , -1823 cayse of detgriorated polymer .
st e e o e T e U Cion oY & materials are mot
intendpbotoreagtiveigiodpy g if paitemspusre affestivebnsrepragueeshiution (i.e., an
following developing, film is significantly cured and shrunk upon the ring
aqueogps0ietrenctioke thap odedrswhan wnpdiyinidedsiecutsoh issfinatlyidered to be less
onverted i&to a palyimide. When a thick film of 20 m_or more was used

C :
Pro b Bed S cfckdihd S WRPGRIRIR tdhis&iATth8ligHg cnvironmental
conscRAARILS fhat was, selvblg in@p,CrIARIG SOIVENL AN aMAIWAS, o< difficult for

developed, it was difficult to efficiently reproduce good patterns 2 ii
them follbwingpdevelopingwihen anppatoreactive gropiponasisitpaugadyinidde materials

some of the alkali-soluble groups of the polymer. Thus, a photo acid
that C@%n%Pé’c’d’ryoF‘% BH&B%E\OI“UO“ in developing must comprise an alkali-soluble
group as base material. In contrast, it was difficult to efficiently reproduce patterns
following efficient developing with the wuse of a negative-working and
alkaline-developable photosensitive polyimide precursor, which is prepared by a method
wherein a photoreactive group is introduced into some of the alkali-soluble groups of the
polyimide precursor (EP 0421195, JP Patent Publication (Unexamined) No.
2002-182378), because of deteriorated polymer solubility in an alkaline developer
caused by the introduction of a photoreactive group. Even if patterns were effectively
reproduced following developing, film is significantly cured and shrunk upon the ring
closure reaction that occurs when a polyimide precursor is finally converted 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
2



generator and an acid crosslinking agent are added to the composition

instead of introducing a photoreactive group to the polymer to prepare a

positive-working or negative-working material (EP 1199604 and JP

Patent Publication (No.) 10-316751 (1998)). Disclosure of the Invention

Disclo erein is a negative-workin photosensitive.resir%c?g%]position
|

d ,
folloydpgr ﬁebe Bk ' pbitich AR AEEANOE SxFbRR 8 TtV fight i 8asiire of the
a1kalis.%ttl%%éno%u%%ugﬁ%@'?@'ﬂpﬁﬁolu&%w,@;ﬁe{y%m hasB8EMN: a photo acid

exposed to suc raviolet light is insoluble in such solution, using an

gencralieali-soluble antiorganitishiventagelublerpolyddide taving asppeifidon instead of
structure. Also disclosed herein is a composition that renders the .
introdiforegnentibuéer polyintider agsilipsdhgblealy artalkalintcHevelepep Hisifopevorking or

exposure. and insoluble therein. after expgosure,_ there fectively
negatiXaWanKIRgG e SRS In?éqﬁétlsgsﬁgg,meFeafS’Br%fgL’&aéwn (No.) 10-316751
(1 @?_otosensitive resin composition comprising: (a) a polyimide at least one

oup selected from the group consisting of a carboxyl group, a phenolic

hydroxyl group, a sulfonic acid group, and a thiol group at the terminus .of

the polymer main chain,the polyimide being synthesized with the use of
Disclasnsh@éabcalgersiienring a group selected from the group consisting of a

carboxyl group, a phenolic hydroxyl group, a sulfonic acid group, and a

thigligimded (RgreisoipoHBshiaving@&iRe ! ymatzaniri lencdionaleipbftion, regarding
Whiclc}omprising unsaturated double and/or triple bonds; an

d ) _
RORSPEIre Ra5 S mtRased 9 4gavisich &gﬁa&eﬁ%&e@%@\ﬁaeﬂ agueous alkaline

solutr@Gass fopRiacdiiciag haabeesisigi«esi sanpiisnaensal RrRINGle in such
the phqtosensitjve resin compagsition as defined abqve to a . suppaort

solutigthstreite <y %??sﬁhgsmﬁb&%aﬁﬁg?@a%mﬂya%w&wg BRI aevaibsep specific

structid. heatiagclosedhiidasned dhar daiprovideceateplogi it GaMmBenENbolyimide
' as defined

..comprising the heat resistant resin_obtained by the methoo‘ j

casilg SRR s 1 R AR OHEC A RS REPEVEY LRI I hSTFimsafer exposure,
therclppietiicanpeistrépasenisingdvidedteernethod for producing an organic

elegltégj;minescenhgevjce comprising at least, steps, of. forming .

oGS BRGRRE TR BYP A e RSSO 8 PR b (0
polyiasidiefinedsaboygioud selbsisatedravirg:alifstonsisting of a carboxyl group, a phenolic
hydroxyl group, a sulfonic acid group, and a thiol group at the terminus of the polymer main
chain,the polyimide being synthesized with the use of an endcap agent having a group selected
from the group consisting of a carboxyl group, a phenolic hydroxyl group, a sulfonic acid
group, and a thiol group; (b) a compound having a polymerizable functional group comprising
unsaturated double and/or triple bonds; and (c) a photopolymerization initiator.

In a second aspect, there is provided a process for producing heat resistant resin
comprising steps of: applying the photosensitive resin composition as defined above to a
support substrate and drying the coating; exposing; developing using a developer; and
heating.

In a third aspect, there is provided an electronic component comprising the heat
resistant resin obtained by the method as defined above as a surface protecting film or

interlayer insulation film.



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. In a fifth aspect, there
is provided a display unit comprising a heat resistant resin film obtained
by;the, mgthod a&gﬁ&@neﬁl@r@o%g. isclasgd herein yimide havin .
an alkali-soluble oup at its termi?us Leinggsolﬁf&l(-:'g Clﬁ gﬁllalggﬁn%lgglutgign orgatie
electralpmiicsge i deverganiopoieneyikatstipatefefuhatignpfotostymitve resin film by
applymgl,%%j I}?ﬁd’y@s@ﬁﬁtﬁv@ %eglﬁ r@&ﬁ}%ﬁ s‘?til.gﬂsgs F%f%'ﬁﬁé%r SN€ “tgn Inale, stﬁ'g%] %%gin g a first

forimide conversion of a polymer via high-temperature-treatment after
electraéveﬁ@pmg_ Wienean: dquedns 2alkativetisiubon: Alsdramggatvsingridingloping and
heati@%@sﬁﬂéﬂgye%gﬁﬁ}g 9%?&‘1‘19?&9{}1%6&0 %ﬁ{ﬂ’?e%e‘ﬁ’m%?éﬁ %ﬁe%gﬁfﬁg a second
pattern formation, heat shrinkability, crack resistance, stress resistance,
elec‘fraﬁ@l_?,a practicability in heat treatment. The result.ing pomposition is
palﬁ'ﬁ%ﬁ’a@ﬁ%ﬁ?fﬁ@)’e %Sﬁfuf?&% %uﬂggsﬁ]% _{Qﬁ‘?_ \fﬁgft'lgfhgfaaheat esistant resin film
_semiconductor device, an interlayer insulation film fa semiconductor
Obtal%\/hiéﬁ_hﬁn%@%ﬁ@ﬁqﬁﬁ?@ﬁhodﬁ%pIay unit, and an insulation film for
ProfeeiiRgMiEngs Rf 2 GGl peAE T bis AeRCHPUONINCMAGS RALEALALS being
the contents as disclosed’in the description and/or drawings of Japanese
Soiubbatérﬁwibﬁ&aﬁqwlmwlzo’és\@b%w wniereRnEe pRioATY dicadeanesf theulation of
polyrREESESIEARRHGALIRR:. Risleied Fmbadiment AL Hg: 1nyeRiion IR d&imS:9%d for imide
usefulness, the polyimide used in the presentinvention is soluble not only
COnVFF g drganieyee rtitialstmpsreBikatite St fdsedeipeningay ih an aqueous
alkal A QHrSQUD 181 Y OHR-BL IR iR S AR ORNRRELRAIR S HER B ARISE:- Wbtained,

_ the polyimide structure, it is not necessary to prepare an imide ring via a
whichyigexeriset idapatbmny e mesing b@%ﬁ@ﬂi@@lﬂﬁbf%ﬁ%d@é@%@aﬁ%}feSiS‘fance,
and 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
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polyimide of the present 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

practi bs@turated,dauble,andfer tripie. bonds;and.aRhetopelymerzatian ipifalor forably
to a polyimide synthesized with the use of an endcap agent having an

used fatkalirsdlulslegrieap v Hiscompesitiorvisdaasidy solubledn anedlkalinmsulation film
developer before exposure but becomes hardly soluble therein after
of a seREARC TR Gt SH AR M iRcRA8sd erlazetty e albpisgrgion film for
all, and imiﬁle conversion of a polymer via high-heat treatment

protecilmﬂg erm&es of a ¢ircuit board: . .
olldwing developing with an aqueous alkaline 4 solution is not necessary.

Thus, the composition of the present invention is excellent in pattern
formation, heat shrinkability, crack resistance, stress resistance, and
prddtisaldiditgripheat tredtdhentpiiow-templérattirehtreatments QO dilstllosed in the

X4R4 NCICN-R21100 (5 RCC(1) OOOO 111t1111 ~& X-{R o
descrigugmpnfiic RZENE BRI NGl eakien Ne: P99 -‘éiﬁe%)@mh is a

priorithggc%ge!g‘[\ g%the present application.

Preferred Embodiment of the Invention

In terms of usefulness, the polyimide used in the present invention is soluble not
only 1n 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
15 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 present 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 m film thickness caused by developing is small, and imide conversion

of a polymer via high-heat treatment foliowing developing with an aqueous alkaline
4
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RS)a0 11 (13) 0 ~R~ a (4) 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
solutid@astane.membey. selaatediffoanihe ereum cangistingehainlenglie is excellent in

hydroxyl group, a sulfonic acid group, a thiol group, and organic groups
pattermaiggB o0 Bagarbohratbabs! iwhiclsraey becthesame otdifferentjiRance, and

_represents a 2-valent organic group; X and Y each represent a 2-valent to

practigl I%f%ilgeé‘ﬁitéeé‘ﬁ’}ﬁ%‘ﬁ NG EPIBSET Ohe Brdsalselected 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, a, and (3 are each an integer between 0 and 10. In formulae (1) to

(4), R1 represents structural elements of acid dianhydrides, which are 4-

to 14-valent organic grm@;s comprislglg aromatic or aliphatic rings.

Organic g;%ups hdving 5 \4?1 carbam atoms are particularly preferable.
Specifix: acid diank¥drides lud@:za?muatic tetracarboxylic
m| S~ / ,

acid
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(Rs) B I(E) (R3) O n (Rs)ﬁ

“ (4)

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
5



dianhydrides, such as pyromellitic acid dianhydride, 3,3',
4,4'-biphenyltetracarboxylic acid dianhydride,
2,3,3',4'-biphenyltetracarboxylic acid dianhydride,
2,2',3,3-biphenyltetracarboxylie acid dianhydride,
3,3',4,4'-benzophenonetetracarboxylic acid dianhydride,
carbo2,23;3¥;bendophengnetetiacatboxylic d¢itbeianhydridgresents a 2-valent organic
2,2-bis(3,4-dicarboxyphenyl)propane dianhydride,
groupp ¥_g Z%f(ﬁéhrwﬁwn@@py@b@ﬁetod&ﬂﬁwitrd@gganic group having at least one

memb%ki%:l%g’%{gﬁg%&ggﬁ%g%gﬁ :;g%gg%gi%g%&i%?%gboxyi group, a phenolic hydroxyl

groupPisBudcdicarRaxyphepyhmethang éqjé‘u YARAE, number between 3 and 200; and m,
bls(2,3-d|carboxyphenyl)methane lanhydride,
o, andS@Aedidathokyphenybsutfané diahhgdride,
bis(3,4-dicarboxyphen gethgr dianhydride, o _
1}{5@%\5}@{%&& @f/i Céﬁeb@%}}@gefg @féﬁﬁy@ﬁbégements of acid dianhydrides,
Whichg,9-bi§l(_3,4-dii:$[\p%xgyghg%/a|%filgor?ng acid dianhydride, : livhatic i
9.8'bisa-(3,a-dicarboxy prenoxyipheny R ISEha eid §8RRGdAge 2 iphatic. ings.
Organfedfolnepiinaleneteitacartoxwicasid: diaphydiid@y preferable.
2,3,5,6-pyridinetetracarboxylic acid dianhydride,
3,4 8ct0perylemetet adarokylie dcjdididashydridée andomatic tetracarboxylic acid

2 2_-bis(3,4-dicarboxypheny_l)hexafluoro%&o ane dianhydride; aliphatic _
dianhydrigdesHaiahic a8 ot riaes! ditpas it dearbonspdistacarboxylic

.+ dian ' 1,2,3,4:cyclo r lic acid dianhydride; .

acid :%:«3(2%2?llﬂ |gt?eﬁ:]%lsuIfo%nfe%t’e%(r’%cgfgg)%}gﬁ?c%%%%%fgﬁ%gﬁde; and 15121 acidgianhydmde’

2,2',3 digsipydrigtchaving shelructid shiown; belows: 6 3 RE:ABHRSA Lt Mrboxylic
~ ~iR7i~rOO~HN~~~/NHO OHHO~0OOO OO Inthe formula, R7

acid  reshes@ydr gt oxyger atem Bragrbeprssiettecafiamithe groapictonsidimgydride,

.0f C(CE3)2, C(CH3)2, and SO2; an .gnd ay. be the same or
2.2-bi e i OO D RISBAL S BIER SEIBErete e UG COREg propane
dianhRiiadaydrogen atom, a; hydiox/gEauy:and, el raup. Among thesgyy dride,

compounds, 3,3',4,4'-biphenyltetracarboxylic acid dianhydride,
1,1-big3 3 dcbipbemyhetrpbarhoxylic dcididianhidrideyis(3,4-dicarboxyphenyl)methane

2,2',3,3"-biphenyltetracarboxylic acid

dianhydride, bis(2,3-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)sulfone dianhydride, bis(3,4-dicarboxyphenylether
dianhydride, 1,2,5,6-naphthalenctetracarboxylic acid dianhydride,
9.9-bis(3,4-dicarboxyphenyl}luorene acid dianhydride,
9,9-bis{4-(3,4-dicarboxyphenoxy)phenyl} fluorene acid dianhydride,

2,3,6,7-naphthalenetetracarboxylic acid dianhydride, 2,3,5,6-pyridinetetracarboxylic
acid dianhydride, 3,4,9,10-perylenetetracarboxylic  acid  dianhydride, and
2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane dianhydride; aliphatic tetracarboxylic
actd  dianhydrides, such as butanetetracarboxylic acid dianhydride and
1,2,3,4-cyclopentanetetracarboxylic acid dianhydride;

3,3',4,4'-diphenylsulfonetetracarboxylic acid dianhydride; and an acid diaphydride

having the structure shown below.



dianhydride, 3,3',4,4'-benzophenonetetracarboxylie acid dianhydride,
2,2',3,3'-benzophenonetetracarboxylic acid dianhydride,
2,2-bis(3,4-dicarboxyphenyl)propane dianhydride,
2,2-bis(2,3-dicarboxyphenyl)propane dianhydride,
1,1-bis(3,4-dicarboxyphenyl)ethane dianhydride,
1,1-bis(2,3-dicarboxyphenyl)ethane dianhydride,
bis(3,4-dicarboxyphenyl)methane dianhydride,
bis(2,3-digarboxyphenylgmethane dianhydride, 8
icarboxyp l)sulfone dianhydrideQ

@ o 3
v NeWer digbBhydride) H __ o
A<dicatboxyphéhy Epropgan ;'@ 'Ny’ O NH o

' 4. ddiphenylsulfonektra ylic ad dian ydﬁlie, O

O 9,9-bis(3,4-dicarboxyphenyl)fluord€de 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. R9 R8
0 ONIFRFT NG B CFEEFEREDQD ToaprtaetsrauiagRTreptesienitdiam the group

. -t a selected from t roup censisting of C(CF3)2, =
consigE i3 g%%o?{%%%)ﬁsagédgé%ﬁgg B (s Bmdigy itk or differcnt
and ceakhégpresant aeropp:srlectediramhe Songistl Qf%h}éq{p(gffer}l atom, a

atom, a hydroxyl group, and a thiol group. In formulae (1) to (4), R2 ’
hydropagresunts sitbetirall elements of diamine, which are 2-valent to 12-valent

organic g%ro%ps comprising aromatic or aliphatic rings. Organic groups

hatiRY B0 UG EartSAPAIIS are bardciEHy préteraisa bspstificassdniprath ydride,
2.3,3' of digming includs 8.4 -fiaminediphenyl ether, .4.4"-diaminodiphenyl ether, . = .

3,4'- ignl‘aylnodipheny?l r}r?étharie, 4,4@ mﬁfﬁﬁé |bé’e§ﬁ§/c:r§1§hgrﬁ ?te%a)éa?boxyhc acid
dianhBdtdtiaminodipAeayl shitiong doshasninadiphenyt sulfone,cid dianhydride,

, . 3,4-diaminodipheny! sulfide, 4,4'-diaminodiphenyl sulfide,
2,233 AoBIgarhsiABpIRErISRY8ENYene, benzine, m-pliédylenediamine, dianhydride,

: enylenediamine,,1,5-naphthalepediaming, . 2,6-naphthalenediamine
2,2‘blggs(a:grﬁ%%gﬁgﬁi(}&%ﬁgﬁw LT 1ygr1 e, 5,2-%1s(2,Rd}carboxyphenyi)propane

dianhydride, 1,1-bis(3,4-dicarboxyphenyl)ethane dianhydride,

1,1-bis(2,3-dicarboxyphenyl)ethane  dianhydride, bis(3,4-dicarboxyphenyl)methane

dianhydride, bis(2,3-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)sulfone dianhydride, bis(3,4-dicarboxyphenyl)ether
dianhydride, 2,2-b1s(3,4-dicarboxyphenyl)hexafluoropropane dianhydride,
3,3',4,4'-diphenylsulfonetetracarboxylic acid dianhydride,
9,9-bis(3,4-dicarboxyphenylfiuorene 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.
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bis(3-aminophenoxyphenyl)sulfone, bis(4-aminophenoxy)biphenyl,
bis{4-(4-aminophenoxy)phenyl}ether, 1,4-bis(4-aminophenoxy)benzene,
2,2'-dimethyl-4,4'-diaminobiphenyl, 2,2'-diethyl-4,4'-diaminobiphenyl,
3,3'-dimethyl-4,4'-diaminobiphenyl, 3,3'-diethyl-4,4'-diaminobiphenyl,
2,2',3,3'-tetramethyl-4,4'-diaminobiphenyl,
3,3',4,4'-tetramethyl-4,4'-diaminobiphenyl,

2,2'-di(trifluoromet yl) -4,4'-diaminobiphenyl,

9 @%h@@nmbpﬁéngﬁ)ﬂn@@eﬁeancomgcumismmame;ﬂdlypwﬁsmumrﬁgponehe group

5%9 ens faromatlc rings of thege substances with alkyl
ConSISé%%ﬁ @ef?é Stk efﬁ%&%cﬁé’l@h%xﬁﬂ%r%né“z‘rﬁe‘?ﬁyﬂ%ﬁéame or different

I tur b
o BTG e I N BT o

hydroxi2Niddupg NH2 HEhbNEH3uN R7INNOilO00 Rs Re RsRa R9 112N
H2NNH/\HRaONH?2 N NH 2 Ra wherein R7 represents an oxygen

atélmferlal&mbl sdledtod Romfmesgr@mptwﬂ*sxs:ﬂhgl@m@(@Rﬁ)ﬁ;@@dsmnch are
and S d R8 to R" maay be the same or different and each represent

2 Vale& seq %féd”f%ﬁﬁh%‘ PBOp CBHISERG 6F APfofErR ARSHIG HydFoxyPreanic
groupJiRLP '34@46'9!1958}!911&{{&05&% sl;a%% il él-a%féi diaminodiphenyl

ether, 4,4'-diaminodiphenyl ether, 34'- aml odiphenylmethane,
4,&pdidfinodiphemymethane, dsdradiaminedipienylsyulfdn@ninodiphenyl  ether,
4,4'- dlamlnodli)henyl sulfone, 3,4'-diaminodiphenyl

4.4'- dxamlnodipheny ether, 3,4'- dlam1110d1phenylmethane 4,4'-diaminodiphenylmethane,
3.4'-diaminodiphenyl sulfone, 4,4'-diaminodiphenyl sulfone, 3,4'-diaminodiphenyl

sulfide, 4.,4'-diaminodiphenyl sulfide, 1,4-bis(4-aminophenoxy)benzene, benzine,

m-phenylenediamine, P-phenylenediamine, 1,5-naphthalenediamine,
2.6-naphthalenediamine, bis(4-aminophenoxyphenyl)sulfone,
bis(3-aminophenoxyphenyl)sulfone, bis(4-aminophenoxy)biphenyl,
bis{4-(4-aminophenoxy)phenyl}ether, 1,4-bis(4-aminophenoxy)benzene,
2,2'-dimethyl-4,4'-diaminobiphenyl, 2,2'-diethyl-4,4'-diaminobiphenyvl,
3,3'-dimethyl-4,4'-diaminobiphenyl, _ 3,3'-diethyl-4,4'-diaminobiphenyl,

2,2'3,3 -tetramethyi-4,4-diaminobiphenyl, 3,3’,4,4’—fetramethyl~4,4'—diaminobiphenyl,
2,2'-di(trifluoromethyl)-4,4'-diaminobiphenyl, 9,9-bis(4-aminophenyl)}fluorene,
compounds obtained by substituting 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:



sulfide, 4,4'-diaminodiphenyl sulfide, m-phenylenediamine,
P-phenylenediamine, 1,4-bis(4-aminophenoxy)benzene,
9,9-bis(4-aminophenyl)fluorene, and diamine having the structure shown
below are preferable: RO OR8/R1t/RioRsRa | HZNNNNH2H O O
2NNNINH2 HLR~IHHIHH2NHHINH2H2NNH2 NRNNNi11
-0l kO 0 R9 RaRs Ra Fgﬂwhereln RY7 represepts an gyygen atogeor a s

H N* lected from the nS|st|ng of C(C C(OZHS)Z can
2Nand l'8!'"1‘1‘2erent anti?¥4c NHz

selectﬁd dyh3|st|ng of a hydrogen atom, Ha h xyHgroup,
and a thiol group 3,4'-Diaminodiphenyl ether, 4,4'-diaminodiphenyl ether,
3,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylm ethane,

-dla nodlphenyl sulfone, 4,4 -ditiinodiphenyl sulfone, NH,
|s amlno;g{renoxy)ﬁen @ and diamine @, thél structure
show be re ar preferable. These cormpoupd mray b8

alone 9r i b|n ofdwo or more. H2N NH2 H HOO A\ OdR9

R$ In thB formula, R7 re[ﬁaesents an oxygen atom or a grayfp selegi@d
from thgegroup consisting of C(CF3)2, C(CH3)2, and SO2; and R8 and
may besthe same or different and each wp{esent a group selected

fron o P bgh_@g_of a hydrogen atom, ridxyl group, and a
thiol group @'

o
wherein R’ represents an oXygen atom or a group selected from the group consisting of

C(CF3)2, C(CHs)y, and SOy; and R® to R" may be the same or different and each
represent a group selected from the group consisting of a hydrogen atom, a hydroxyl
group, and a thiol group.

Among these compounds, 3,4'-diaminodiphenyl ether, 4,4'-diaminodiphenyl
ether, 3,4'-diaminodiphenylmethane, 4,4'-diaminodiphenylmethane,
3,4'-diaminodiphenyl sulfone, 4,4'—&iaminodiphenyl sulfone, 3,4'-diaminodiphenyl
sulfide, 4,4'-diaminodiphenyl sulfide, m-phenylenediamine, P-phenylenediamine,
1,4-bis(4-aminophenoxy)benzene, 9,9-bis(4-aminophenyl)fluorene, and diamine having
the struecture shown below are

preferable:

R?Y R R r10 RY RS
LR g e 2Xx
HaN Nh N~ NH HAN- A I A A i,
H R H H H
" Uy
© 9 ‘80 G j@( o
R 24 RS RS



In formulae (1) to (4), R3 and R5 each represent a hydrogen atom, a

phenolic hydroxyl 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, R3

and R5 each preferably represent a hydrogen atom or an organic group.
whereRram thprviewpaint of seubilihincan: aguepus: alkadingsehuliQN: 80p consisting of

_alkali-soluble group, i.e., a phenolic h¥droxyl group, a sulfonic acid group,

C(CFyr. aGkidgroapdissieferal’ intthekplesent invetitionzanphendliferent and each
o h grox | group, a sylfonic acid group, or a  thiol group and a hydrogen
represgll Sy alPatkif Gl iy Bk SHRuRaREOUSY. By Sagleg A m. o hydroxy!
group’a;mgtgqﬁig{ %bﬂ @li-soluble group, hydr_ogen, oran organic 10 group

represented by R3 and R5, the rate of dissolution in an aqueous alkaline

sohieD ieainbeialiersd. Thus, aelﬂleg@tive-worldglg_gmgg§%@§%g(§lg¢sin ether,

composition having a more adequate rate of dissolution can be obtained.
3,4"-dipraifgrd By ciiyéragitiaance dfanti akalpdahbioleyimoupanek3 ahd iniRBrisodiphenyl
5%.tq,100%.thereof. When an organic group represented by R3 or R5 o
sulfong, & SO RSP AL, the CBHoMREIPBREBHES FiseilBleRd diamine

more than
havin@fh@gueeus alaling seltion AcGerdinglyy B Anddrs eaﬁbe%ecfgrrx?b% ds may be
comprise a hydrogen atom or at least one hydrocarbon group hawr?g to
used aliGrcarbonc atdmsand thd balancenisran alkali-soluble group. -N-(R4)m-X,
which is a constituent of formulae (1) and (2), is preferably represented
by formula (6), which is a component derived from a primary monoamine
as an (?E%dcap agent. X is preferably a 2-valent to 8-valent organic group
having eastone member selected from the grosp ‘
carboxyl grouhenﬁlic hydr%yl group, @ acid group, and a
thiol group, and~morgrpre a 8-vatent organic group

having at least one gem ecte thegroup consisting of a
carboxyl group, a pher}Qﬁc hydroxyl group,lgnd a thiol group. (R) P X1+13)
9 4-N-(R)HIE

In the formula, R represents an oxygen atom or a group selected from the group
consisting of C(CFs);, C(CHjz),, and QSOQ; and R® and Rg may be the same or different
and each represent a group selected 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
hydroxyl 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 resultin.g solution of
photosensitive resin composition, R? and R® each preferably represent a hydrogen atom
or an organic 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, or a
thiol group and a hydrogen atom or an alkyl group may exist stmultaneously.

By regulating the amounts of an alkali-soluble group, hydrogen, or an 01‘gani'c
10



m (6) -CO-(R4)m-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
gmopoactivated estar eorhfoud, ias: anl éddapoagent Yyis:pretatablyeaoiution

2-valent to 8-valent organic group.having at least.one _member selected |
SIS S R e R R
mesuidnjcacichigrotigj anthadhiohgreupbiore prefefabbyly Y tis aRavadlernttor an

- anic 11 group hayjrg at Jeast.ane member selected from the

e B e o 3 b, g rowp
rapioteriedpiRiormBhb 48 )and ¢hamvzmayrtmimiemnmam@nﬁ@aﬁ@rm@lemeg
- ated by formula, (7). anly.an endcap group, represented by formula
e e e LR B, e Loty
comprise-f RBY e (RIA00E) {7 )e Bt Ihe IGHdRARM WP OEBR 164 (@) darbon

foroylag resen 2-valent group selected from the
aéﬁ‘%p coﬁ%@%@%ﬁ%ﬁ%ﬁﬁ?@@&%@ghd _Cl42502-; and R17 and

R18 edthRrepresenthichmsne velest tiouprédlectedatroft) thedy(@upis preferably

Qnsist] f -ahydroxyl group, hydrocarban .

B B R e
agyroupdetecteenfrons tiepgrbupbdpnsibtinieof toRrirdgervagonicagbup having at
AHAAEFHAM UL ARYRA 1O JR GBI AT S e 2 AT LA O henotic

hydrocarbon
hydroxyl group, a sulfonic acid group, and a thiol group, and more 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, and a thiol group.

(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 compound, 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 carboxy! group, a phenolic hydroxyl
group, a sulfonic acid group, and a thiol group. More preferably, Y is a 2-valent to 8-

valent organic

11



groups having | to 4 carbon atoms is preferable, and a hydrogen atom, a
methyl group, and a t-butyl group are particularly preferable. R15 and Rt6
each represent a monovalent group selected from the group consisting of
a hydrogen atom and hydrocarbon groups having | to 4 carbon atoms or
a ring structure wherein R15 is directly bound to R 16 (e.g., a nadiimide
group HAG Ral 2280 Re32ig1Rack seleeted fom dhe QIPWREORSISHRG #Larboxy! group
hydrogen atom, a hydroxyl group, a carboxyl group, a sulfonic acid group,
a phenalidlghoup; agrd uhydrocartionlggoaps. halintp into120 Chrbod &0ms. Mty include
least one of R12 and R13 is a hydroxyl group, a carboxyl group, a
only ag, fHStfiEmEP BrotFBr e By R AL £/ ArthE A HHeCeRrBEnRdRE Bented by
: itrege which.m t e or different.,in,is an integer
formnu e B e L R e Y 4 1 0o 1,
and preferably 0. pis 0 or 1, and preferably 0. g is an integer between |
and 3, and preferably 1 or 2. r, s, and t are each 0 or 1. In formula (6),
specific examples of the pqi ary monoamines include
5-amino-8-hydroxyquinafite/ 4-amino-8-hydroxyquinoline,
1-hydroxy-8-déhinonaphthaleng, | -h dwxy-?-aminonaphthalene,
I-hydroxy-ﬁ:a%iﬂejpg hthafe ﬁ roXI\-B-glﬁin naphthalene,
1-hydroxy-4-aminonafdAthgl& ydraxyg-amindhaphthalene,
I-hydroxy-2-aminonaphthakene, I-amijo- 7-hydroxynaphthalene,
2-hydroxy-7-amin aptittalene, 2-hydroxy-6-aminonaph%halene,
2-hydroxy-5-aminonaphthalene, 2-hydroxy-4-aminonapﬁ ﬁalene,
2-hydroxy-3-a8inonaphthalene, [-amino-2-hydroxynaphthalene,
I-carboxy-8-amlr£§ap thalEne, 1-garhoxy-7-g@minonaphthalene,

2

1-carboxy-6-agi gxXy-5-aminonaphthalene,
1-carboxy-4-aminonaphth hoxy-3-amino naphthalene, 1
-carboxy-2-aminonaphthalé -Gatpoxynaphthalene,
2-earboxy-7-amindd@ibalene, Irhoxy-6-aminonaphthalene,
2-carboxy-5-aminonaphthalene, 2-carboxy-4-aminoné&phthalene,
2-carboxy-3-aminonaphthalene, 1-amino-2-carboxynaphthalene,
2-aminonicotinic acid, 4-aminonicotinic acid, 5-aminonicotinic acid,
6-amioanigetinie)arid.; anlingsakieylis a 2-valent group selected from the group

consisting of ~CR”R13-, -CH,0-, and -CH;S0;-; and R!'” and R'® each represent a
monovalent group selected from the group consisting of a hydrogen atom, a hydroxyl
group, and hydrocarbon groups having 1 to 10 carbon atoms; and R represents a
monovalent group selected from the group consisting of a hydrogen atom and
hydrocarbon groups having ! to 10 carbon atoms. A hydrogen atom or hydrocarbon
groups having 1 to 4 carbon atoms is preferable, and a hydrogen atom, a methyt group,
and a t-butyl group are particularly preferable. R'>and R'®each represent a monovalent
group selected from the group consisting of a hydrogen atom and hydrocarbon groups
having 1 to 4 carbon atoms or a ring structure wherein R'” is directly bound to R'® {e.g.,a
nadiimide 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 R is a

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



acid, 5-aminosalicylic acid, 6-aminosalicylic acid, 3-amino-o-toluic acid,
ammelide, 2-arninobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic
acid, 2-aminobenzenesulfonic acid, 3-aminobenzenesulfonic acid,
4-aminobenzenesulfonic acid, 3-amino-4,6-dihydroxypyrimidine,
2-aminophenol, 3-aminophenol, 4-aminophenol,

. -aming-8-merc Inaline, 4-amin@-8-mercaptoquinoline, ... i
e o B T Ao O Ao dbrhafdfgrent.  m s an
inte gdr-marcagionbraminonaphthalents 1-mercapterSraminenaphihalene; is o or 1, and
1-mercapto-4-amino naphthal ene, 1-mercapto-3-aminonaphthalene, 13|
prefer—@hércaptopzinarﬁhi@onlaphmldateméellaialmiﬂo-?qnierwpﬁommmthalenegn I and 3, and
2-mercapto-7-aminonaphthalene, 2-mercapto-6-aminonaphthalene,
prefe’fﬂ%k&bé}&%%iﬁ’@)ﬂéﬁﬁﬂﬁ%ﬁghg 9'rhercapto-4-aminonaphthalene,
2-mer -3-aminonaphthale -amino-2-mercaptonaphthalene, . .
3-§£ir?gﬁ%%im@?éap%§5£%?ni i%‘é%“ -fg.mi(r)]%thlcl)eph By monoainines include
5-amidasiRgifioghenalliaed 4-aminothiophenol. Among these €OrREHNES yfAlinoline,
example, 5-amino-8-hydroxyquinoline, I-hydroxy-7-aminonaphthalene,
1-hydyopydéoxgrieamimoisphthalene, 1-hydroxy-5-aminohaphthal@reminonaphthalenc,
1 d1-h glggx -.4-amirﬁ1ﬂ§ hthalene, 2-hydroxy-7-aminonaphthalene, |
YRR dro%l(‘i/?-lé‘-%?ﬁ’ 0 gﬂ‘f‘halene, 2-hydroxy-5-aminoh¥pHkEiengminonaphthalene,
1-hydie8RaxXys{Rminenanbiialene, 1-carboxy-6-am|n_qr_lg.9g}:gﬁ 2ACaminonaphthalene,
1-carboxy-5-aminonaphthalene, 2-carboxy-7-aminonaphthaléne,
1-hydRsegrBexybamihdndphthalene, 2-carboxy-5-aminonaphthalearoxynaphthalene,
2-aminobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic acid,
2-hy dpoxiifiesananR gl saminosalicylic acid, 6-amiAokaicgliz-gcidninonaphthalene,
2-aminobenzenesulfonic acid, 3-aminobenzenesulfonic. acid, ) :
2-hydfpR I ARIoRINIE acid, 3-amino -4,6-dihydgg?&ﬂi’/?r’fﬁ“rc‘iﬁhaéf"“‘?’naph‘hale“»
2-hydZoaiinapiiaephpd@miephenol, 4-aminophenol, Z-aminpiiophenQlynaphthalene,
3-aminothiophenol, and 4-aminothiophenol are particularly préferable.
1 -carbphigySriayibenasbihalone or in combinations of twolecariareyii-forrimdaephthalene,

_(7) and (8), specific examples of the acid anhydride, the monocarboxylic
I"Calbé)éaf haeg‘}ﬂbor%ggi‘tﬁgﬁfb‘?ide compound, and the mérfGaBted@atapnaphthalene,

I-carboxy-4-aminonaphthalene, I-carboxy-3-aminonaphthalene,
I-carboxy-2-aminonaphthalene, [-amino-7-carboxynaphthalene,
2-carboxy-7-aminonaphthalene, 2-carboxy-6-aminonaphthalene,
- 2-carboxy-5-aminenaphthalene, 2-carboxy-4-aminonaphthalene,

2-carboxy-3-aminonaphthalene, l-amino-2-carboxynaphthalene, 2-aminonicotinic acid,
4-aminonicotinic acid, 5-aminonicotinic acid, 6-aminenicotinic acid, 4-aminosalicylic
acid, S-aminosalicylic acid, 6-aminosalicylic acid, 3-amino-o-toluic acid, ammelide,
2-aminobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic acid,
2-aminobenzenesulfonic acid, 3-aminobenzenesulfonic acid, 4-aminobenzenesulfonic

acid, 3-amino-4,6-dihydroxypyrimidine, 2-aminophenol, 3-aminophenol, 4-aminophenol,

S5-amino-8-mercaptoquinoline, ' 4-amino-8-mercaptoquinoline,
I-mercapto-8-aminonaphthalene, l-mercapto-7-aminonaphthalene,
1-mercapto-6-aminonaphthalene, I-mercapto-5-aminonaphthalene,
l-mercapto-4-aminonaphthalene, I-mercapto-3-aminonaphthalene,
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compound include: acid anhydrides, such as phthalic anhydride, maleic
anhydride, nadic acid, cyclohexanedicarboxylic anhydride, and
3-hydroxyphthalic anhydride; monocarboxylic acids, such as
2-carboxyphenol, 3-carboxyphenol, 4-carboxyphenol,
2-carboxythiophenol, 3-carboxythiophenol, 4-carboxythiophenol,
1 -merdapArOXy:BregiBanynaphthalene, 1-hydroxy-7-carbaxynaphinalento naphthalene,
I-hydroxy-6-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene, ' i
2-merddpydidxapdroarhoxiingphthalene, I-hydroxy-3-carbaxyneghthalengnonaphthalene,
I-hydroxy-2-carboxynaphthalene, 1-mercapto-8-carboxynaphthalene, 14
z'mef‘ifﬁ?@réab%lm@é?@éﬁ%%%thalene, 1-mercapto-6-cansesgiaphttaienaaphthalene,
2 -mercsmereapto-s-car t%éyfgaghthalene, 1-mercapto-41-t_:arbox3_/ aphthalene, hthal
Tercapto-3édrboxynaphthalene, 1-mercapto-Z-C%I}BBngéﬁﬁ&ﬁ‘ﬁ?@%@?p thalene,
3-amirfo SRERAXYRENZRDESHIfORIMACD, 3 carhoMyReNZaRESUIfONIG,aChiophenol,  and
4-carboxybenzenesulfonic acid, and monoacid chloride compounds of
4-amirthgsedutastances in which carboxylic groups thereof are chloridized;
monoacid chloride compounds obtained by chloridizing monocarboxyl
grotiéf didkitoxyReHERIE S ch d8TterepFEIe, acittaphitaiichcddgoxyquinoline,
Loamaleic acid, cyclohexanedicarboxylic acid, 3-hydrgx athalic cid,
1 hydrgz(ﬁgjgg%%lggégz%ggﬁﬁbxylic acid, 1,2-dicarboxy(rfléxp§1 ﬁ%ﬂﬁégammonap hthalenc,
1-hydrd:3rdicarhaxynphithriene, 1,4-dicarboxynaphthalengydroxy-4-aminonaphthalene,
1,5-dicarhoxynaphthalene, 1,6-dicarboxynaphthalene,
2-hydro-dicarnorynpbtithiglene, 1,8-dicarboxynaphthal@reydroxy-6-aminonaphthalene,
2,3-dicarhoxynaphthalene, 2,6-dicarboxynaphthalene, and

Q‘Ilydr?f‘?’-aﬁé%fmaﬁ%ﬁ HfisRhe: and activated ester compoifey dhtaBasphthalene,
1—carbSgﬁf&%%%lpm&l%?eﬁéponoamd chloride Compon%I%r}g?fgéS-amino,réaephthalene,

ydroxybenzotriazole or N-hydroxy-5-norbornene-2,3 rboxyimi

2-carbépongittiasegonipoeinds, particularly preferred egapapies are:agidonaphthalene,
anhydrides, such as phthalic anhydride, maleic anhydride, nadic acid,

2-carbey¥tehexaneenehibalgie anRydrideo berrSiRydraeiphthaficeaninpbgaasic  acid,

._mpnocarboxylic, acids, such as 3-carhoxyphenol, 4-carboxyphenol, .. .. .
4 amlng_g%r}%%;)?y cl%épﬁé%rgtn _scaafflrg,g)l(cilt%%%h%e-ﬁgggnosa feyhic aczé, g—ammosahc}hc acid,

2-aminbhMosHeaRoRaphihalenenknbydxyB:garbeynaphihaleBenzenesul fonic

1-hydroxy-5-carboxynaphthalene, 1-mercapto-7-carboxynaphthalene,

acid, 31amercahtobloatboxymaphiidatend - miercpintod;Chrbokynaphtbhléreninophenol,
2-aminothiophenol, 3-aminothiophenol, and 4-aminothiophenol are particularly
preferable. They may be used alone or in combinations of two or more.

In formulae (7) and (8), specific examples of the acid anhydride, the‘
monocarboxylic acid, the monoacid chloride compound, and the monoactivated ester
compound include: acid anhydrides, such as phthalic anhydride, maleic anhydride, nadic
acid, cyclohexanedicarboxylic anhydride, and 3-hydroxyphthalic  anhydride;

monocarboxylic acids, such as 2-carboxyphenol, 3-carboxyphenol, 4-carboxyphenol,

2-carboxythiophenol, 3-carboxythiophenol, 4-carboxythiophenol,
1-hydroxy-8-carboxynaplithalene, 1-hydroxy-7-carboxynaphthalene,
1-hydroxy-6-carboxynaphthalene, 1-hydroxy-5-carboxynaphthalene,
1-hydroxy-4-carboxynaphthalene, 1-hydroxy-3-carboxynaphthalene,
1-hydroxy-2-carboxynaphthalene, I-mercapto-8-carboxynaphthalene,
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3-carboxybenzenesulfonic acid, 4-carboxybenzenesulfonic acid, and
monoacid chloride compounds of these substances in which carboxylic
groups thereof are chloridized; monoacid chloride compounds obtained
by chloridizing monocarboxyl groups of dicarboxylic acids such as
terephthalic acid, phthalic acid, maleic acid, cyclohexanedicarboxylic

1 —merﬁ%—#»@ﬁ%?ﬁ%ﬁﬁﬁ%%{ene’ 1’6'dicarboxynﬁmé?@a!%%ﬁ»carbo_xynaphthalen e,

-dicarboxynaphthalene, and 2,6-dicarboxynaphthalene; and activated
I -meresgier- compoxndspoblaired,by the reaction betvieen:2 spanaacighelongehthalene,
compound and N-hydroxybenzotriazole or
1-mer gt IBRBrsBI BAKE3-dicarboxyimide. TR erzP P beatkedyalapiethalene,
9-carb3k iril)é:ombina}iionscof two or more. The a _untgf th intrpduce[l\_ : .
PO EBmpOhient tepresented by formula (6), i.e7, e COMPERERT X it fmulae 3¢
4-carbbiyBRAAZ 43 RERIRrably In e 1anas 80 19- AR OIaH REIEERE Ale substances
more preferably 5 to 50 molar percent, relative to the entire amine
in whcdmpabentyheproaleulsdtecebésect onltheipiitadryrmeoraamingloride compounds
component, which is the original component functioning as the endcap

obtaing by ciriqel dHRBUENES IR TP Sl Ea Hona sHertheprEseitiel bydorpdraephthalic
. 7).and (8),, i.e., the component.Y in formulae (3) and (4), is,pr ferabk}/ in.. .
scid, AR DG B A8 el RS sepReic acd
5-norbBeREABL relativa e the diamine compeagnt when calculated; DASRA PRNGhalene,
acid anhydride, the monocarboxylic acid, the monoacid chloride
1,3-digghipounghtralaemonodcfivited lestenepmpelemd, which isdheriovigimabhthalene,
component ﬁgctioning as the endcap agent. In formulae %16)11 to (4), n

1.6-diqhesummpiithelsdber obreBiAHY SHIERIIO 2R of the » Dtifidicsiphthalene,

2,3mdio%rr%%@{ny&]i@m@%e%n%:&iaiea%%@!ya#mmﬁ@ge %fd3 t?%%%%%@ [© hthalene:

preferably in the range of 5 to 100 When n is smaller than 3, the viscosity
and acofviited canypositiopomaysneblhcriadrease, whichomay:resdll in noeapabilitkhloride
of the use of the composition as a thick film. In contrast, when n is larger
comporh o0 the FErPBRIMERT May ot dire iHselubletior Bprafietined -dicarboxyimide.
deyeloper, When the structures represented.by formulae (1) to (4'2e ch :
O GOE iy WAL SE R ST e s, SATBA erka b drides.
such Waignranellensy ifexhibiedt hefimdatedaer during devrlAring Witharboxylic
an aqueous alkaline solution, thereby
anhydride, and 3-hydroxyphthalic anhydride; monocarboxylic acids, such as

3-carboxyphenol,  4-carboxyphenol,  3-carboxythiophenol,  4-carboxythiophenol,
1-hydroxy-7-carboxynaphthalene, 1-bydroxy-6-carboxynaphthalene,
1-hydroxy-5-carboxynaphthalene, I-mercapto-7-carboxynaphthalene,
1-mercapto-6-carboxynaphthalene, I-mercapto-5-carboxynaphthalene,

3-carboxybenzenesulfonic acid, 4-carboxybenzenesulfonic acid, and monoacid chloride
compounds of these substances in which carboxylic groups thereof are chloridized;
monoacid chloride compounds obtained by chloridizing monocarboxyl groups of
dicarboxylic acids such as terephthalic acid, phthalic acid, maleic acid,
cyclohexanedicarboxylic acid, 1,5-dicarboxynaphthalene, 1,6-dicarboxynaphthalene,
1,7-dicarboxynaphthalene, and 2,6-dicarboxynaphthalene; and activated ester
compounds obtained by the reaction between a monoacid chloride compound and

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



preventing leakage at the interface. At a content of fluorine atoms
exceeding 20% by weight, however, the solubility in an aqueous alkaline
solution disadvantageously decreases. Thus, a content of fluorine atoms
is preferably 10% to 20% by weight. In order to enhance the adhesion to
the substrate, R' and R2 may be copolymerized with an aliphatic group

be usc 21018 3 SIDEANG MHALI,231000,45 e heat resistance is not

deteriorated. Specific examples thereof are those prepared by

copolymesizing f thd Qimelas gercemth@bnent represented by formula (6), i.e., the
bis(3-aminopropyl)tetramethyldisiloxane,

compopigfp-amindphenyhoctarmethyiertagitetaitd] vr ithehikeangdhef dlamive 60 molar
comﬁgnent: 16 TEe é)h&to ensi:%\l/e resiln composition of the present . ,

perceng, & oﬁfﬂ‘\gyp&? HaPbY t et%t gtﬁ&i.ﬁﬁiﬁeféﬁfﬂs BH Y 1Gmh ?q&’%il)re amine

compotr?eﬁ)u@feﬁ %‘ﬁ&ﬁ%&&’ﬁ%&?&e&%%é’ Eﬁ%?& W!Elh%%%ﬁ@%%ﬂlj{@ﬂ&?ﬂ}%mch 1s the

such a case, the composition preferably comprises 50 molar percent or
origindhesengbtie:sliuntiitalinpits ieeresdntgdapyformulae (1) to (4). The type

and the amount of the structural units to be copolymerized or mixed are

adérfuarefprdetériined s aeedot dndeerivrate e hedt besistanckrof(theand (8),

. olyimide polymer qbtained by.the final heat treatment.. The polyimide o

e G oo el ZBt g Gor VAT rhed e ety 01 10 60

molar [GRAGES RAY ¢h&-digIRG Wt & MENeaming£NHCAR RJENT A5 VENeLebYe diamine
replaces the acid dianhydride with an endcap agent such as a

compomonoesaroxylibacic] dasadidabiydiide aalnpdnoacidehtoside:admpolindicid, the
or a monoactivated ester com%(i):und- Examples of conventional methods
monoagdy ehpHderhipiBpeifciddet s MBS Of HGHirg terermpselic which is the

originaqi gltx] %%%?ﬁ?&?&%}{‘{ﬁ%%q@én iﬁ%ccao%ggqu (part of which is
substituted by a monoamine endcap gg t) at a low temperature; a

metheehoiiaiqwing (efracaspadia diashydrser(ParkohWhIER IS cture units of the
substituted with an endcap agent, such as an acid anhydride, a monoacid

polymeghidride compoting i@ mendaetivaretf esieyconthoundjetofrdaist With, and more

iarnine compound at a loyw tem ture; a method camprising obtainin
prefers§3LAn HinTRRac poLnd Ulanhgehit g SEGHE! 418 o g YaEo= s of the

compoSiBsteiayeact puith diaming Q@HEEHfM@CFbL%FPH%q%&%BMiW%@TﬁE‘Q of the

endcap agent) in the presence of a condensing agent; and a metho
composomprising dhtainifigrdiester frana tetrabarbaxididadianhiyshid®andhalealobosition
chlorid_izin the r_emaiping _dicarbox%/lic acid, and allowing the
may become insoluble in an alkaline developer.

When the structures represented by formulae (1) to (4) each contain 10% by
weight or more of fluorine atoms, a suitable degree of water repellency is exhibited at
the film interface duriﬁg developing with an aqueous alkaline solution, thereby
preventing leakage at the interface. At a content of fluorine atoms exceeding 20% by
weight, however, the solubility in an aqueous alkaline solution disadvantageously
decreases. Thus, a content of fluorine atoms is preferably 10% to 20% by weight.

In order to enhance the adhesion to the substrate, R' and R? may be
copolymerized with an aliphatic group having a siloxane structure as long as the heat
resistance 1s not deteriorated.  Specific examples thereof are those prepared by

copolymerizing 1 to 10 molar percent of bis(3-aminopropyl)tetramethyldisiloxane,

bis{p-amino-phenyljoctamethylpentasiloxane, or the like, as the diamine component.
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chloridized dicarboxylic acid to react with diamine (part of which is
substituted with a monoamine endcap agent). Via such methods, a
polyimide precursor is obtained and then converted to the complete imide
via a conventional technique of imide conversion. Alternatively, imide
conversion is terminated in the middle of the reaction to introduce a

partiad ippigke SUTe - EURRe M B Relymer of ihe complete mide 15.miXe st of the
with a polyimide precursor thereof to introduce a partial imide structure.

structfifvé coihpogitiereofahé priesentlinvéntion ereferably comprises I9elyimide or mixed
to such an extent that the rate of imide conversion becomes 15% or

with fiBee St Hre ™M prdferdisly 20065k Hitieto brssdtom thee frdunt of therises 50
total polymer constityting the composition. The term "rate of imide X
ol T30 Rt 1A A b RBEE EY o IR EbrkbbiRdd)  The

type dAdhgentire.polymet that constitues %%%0&398?&@9&%@1& PE&SEM e adequately

invention. When the rate of imide conversion is lower than 15%, the
deterrghrinkages atcthe timeob heat buring thesomes enlrgegowhichiispolymer obtained
unsuitable for the formation of a thick film. The rate of imide conversion
by thefnaldeaisiir¥isihted in the following manner. At the outset, the

inf io ctrum of the polymer is measured, and the .
T M e TR IR S S B apsigt metnos

nt
absorp peaks of the polyimide imi ure aré

whereb8Qscdsghdt B4 0aNri he SUBSROAMSAUYMNERANTIGT 48 SUISHRL 10y replaces

heat treatment at 350C for | hour, the infrared absorption spectrum is
the agitbabandd diér Hedh tatersiorarg the obthined apeakintensityitamihdan acid
1377 em-1lis comé)a%e with the intensity before heat treatment to
0

anhydgde AinP ARSI 8% oH/BRIORSh thE Folfirarpefdiddkatster compound.

ExamH RAFIEY n T RS CMPRRIERN Of the 958%?@Em%§€ik%{1tﬁ§§?}%a§% rré:t?ﬁ?’ﬁ {El; Btoallowin g2

at least one polyimide selected from resins
tetracagpregbnteti imhfolmidaec(jetact(4) a5 the ¢companeat (o b dniseasesf which is

_such polyimide is preferably contained 10% by weight or more, and more
substi e B g SHRBPRSI GRS MBREIBASE® davhie mmpriahitisf thenehtik of allowing

| Ill?ft onstit tis the (f osition of the present invention. When
tet Il .
Lt rach%gxy 1c %5 ?’ I'ICHE gﬁ]’té) 5%016% 15 Suﬁ)ﬁt%t @§ Wﬁt] %Ia 'Cé"ié').a’ %,?gi, such as

such “polyimide is containe y weig FHor

an aciRIQIR) KIS LOPDRISIAN ¥ KGRI PAVARELEANSIBHIAG G LPRRASIINT L ound)
is 15% or higher. The endcap agent, which has been introduced into the
to reagfoiyrtier, dmmbecreatiyound at a low temperature; a method comprising obtaining

diester from tetracarboxylic dianhydride and alcohol and allowing the diester to react
with diamine (part of which is substituted by a monoamine endcap agent) in the presence
of a condensing agent; and a method comprising obtaining diester from tetracarboxylic
dianhydride and alcohol, chloridizing the remaining dicarboxylic acid, and allowing the
chloridized dicarboxylic acid to react with diamine (part of which is substituted with a
monoamine endcap agent). Via such methods, a polyimide precursor is obtained and
then converted to the complete imide via a conventional technique of imide conversion.
Alternatively, imide conversion is terminated 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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detected in the following manner. For example, the polymer containing the
endcap 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
prefer@gfect the endaap-agemiises) inHbe, Rresentinyentiona AltRINALVelY, the i g the
endcap agent can be readily detected by directly performing pyrolysis gas
compahtomatoghaptey(PGE) of infraled spectsion’ansk € 13 iNMRespectouthe abundance
analysis on the polymer component containing the endcap agent. 18 A
of thecHRPBURPISVIRGHHE HistyRicHz abRdgr6tp B) tasd ked Hetiseprasetien of the
inventign comprises a polymerizable unsaturated. functional gr .
preser R T e BaP s i S B SR F e P it shrinkage

at the @HRPAIORBRIISINEN2 deLbig-RANdq guah /8 RIYINYLANkBEVIBY IR formation of a
methacryloyl group, and/or an unsaturated functional group comprising a

thick fidiple bond, such as a propargyl group. Among these groups, a
conjugated vinyl, acryloyl, or methacryloyl group is particularly preferable
in «i’ﬁn&abfff "pfo‘l%ﬁjé’ri%%ﬂ?ﬂ?.‘%éﬂhrh%&%%m%aﬁﬁﬁgilﬁ?yﬁa}ll’g%ﬁ6§1ﬂ8‘5§1g manner.
At thSQRined;is qﬁ?g{g&)lylg f d_gh viewpegint of stability, and these
egroups may not be of thésgg?ﬁégtg} ee.gﬁrﬁ‘é“t‘e’?rﬁh%o%?g%‘ﬁ%"lﬁs’éﬁaﬁ%?n and the
absorpiéderptales eanipo bl haidad @ e laeulanweightief 049 1800 M MeS:m ! and
of compounds having polymerizable groups include diethylene glycol
1377 eiacryldiebeateyisrie iy collaimeryfate gt elethyie e glycohtimony late3 S0°C for |

iethylene col dimethacrylate, triethylene glycol dimethacrylate, ,
hou, R e L 40 B0 BRI AL G Ao S B the obtines

peak iHiERIBYIQIRIORAReHIRCIYIRtE; s TimeihyloiRiomane JIMeReIaee heat treatment

trimethylolpropane timethacrylate, styrene, a-m ethyl styréne,
to detetjRidiniidronaphihaleke;dh ediisopropraylbBnzente Sroéitwd sbaene;t.
4-methylstyrene, 2-vinylnaphthalene, butyl acrylate, butyl methacrylate,

isatyFORERRIHE h Sy A rpEsRE IS oL s e Ry [ate fsseboriaeriate at least one
- r |ohexyl methacrylate, 1,3-butanediol )
polylrdf’c%)%ﬁ'é(&@f@ ¥!:%§ |0$X%8§e[)% S féltcbtmay umtstfl?%{gselixtg% %K/ll;&le I}lulae (1) to

diacrylate, 1,3-butane diméthacrylate, neopen yco

(4) as Ihd-botapeskal diacrylaten k. 4hutanedigl dimathacylaterehbhexansdidl 10% by
diacrylate, 1,6-hexanediol methacrylate, 1,9-nonanediol dimethacrylate,

weight or more, and more preferably 20% by weight or more, based on the amount of the

entire polymer that constitutes the composition of the present invention. When such

polyimide is contained 10% by weight or more based thereon, the rate of imide

conversion in the entire polymer constituting the composition is 15% or higher.

The endcap agent, which has been introduced into the polymer, can be readily
detected in the following manner. For example, the polymer containing the endcap
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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1,10-decanediol dimethacrylate, dimethylol-tricyclodecane diacrylate,
pentaerythritol triacrylate, pentaerythritol tetraacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetramethacrylate, 2-hydroxyethyl acrylate,
2-hydroxyethyl methacrylate, 1,3-acryloyloxy-2-hydroxypropane,
1,3-methacryloyloxy-2-hydroxypropane, methylenebisacrylamide,
NAN-eimetykacndamiderN-pethylol agndamide, (b) that is used in the present
2,2,6,6-tetramethylpiperidinyl methacrylate, 2,2,6,6-tetramethylpiperidinyl
invent@geryateprNanetimylt2;2:6i6:tétramethylpipé ridinyli methaesylate, Examplies of such
. N-methyl-2,2,6,6-tetramethylpiperidinyl acrylate, N-vinyl pyrrolidone, and
functiqualifiodR BASHAS ctam TPABEE EEniBBEHARHh A DeruserBIsHBgRislouble bond,
5 ggm\}?in ti% of two,or more. Among these compoynds, particularl : .
SUCH &0 fefers I’eg %686%3?3’ %tr%i, %F%?éﬁ%i)ey,?lg,bgﬁghgﬁgé%lé |rh’13ﬁ§31éray}ll%4e{mmmal
group lolﬂ]ﬁ%ﬁﬁ@eéjiﬁligl.m%mﬁﬁrﬂ%ﬁ’a‘é"@?Wﬁlfgﬁygl%ﬁq:anﬁﬂ@%y@@e groups, a
isobornyl acrylate, isohornyl methacrylate, pentaerythritol triacrylate,
conjugpegtagnthritot teted acrylate) pentaetythuitgh trinpethacridate preferable in terms of
%entaer_ thritol tetramethacrylate, methylenebisacrylamide, _
polymegigabiethy vy TamaR. N hedifiohaba)ismaues 3o e eeataned is preferably 1
to 4 fr&YIRIRESG In@*lgfu@%}ﬁl e,, 212:6,6-t trameth J?i eridinyl.acrylate
onH N-methyI-Z,gl,%,G-tetrameﬁ yl’g}[g)er;%ﬁ%l me Sarc?ﬁél aﬁé),{ Qe X%?he sanic type.  The

term “dbmethyld2, 256 Siteframethylpipesidinyienyinies JavinyhRysalidores @t f 30 to
N-vinyl caprolactam. In the present invention, the amount of the
800. compound (b) to be used is preferably 5 to 200 parts by weight based on

1 arts by weight of the polymer (a). It is more preferably 5 to 150 parts
oy e i Mo GP P GABBING A BoCH AR eSS Elyeol
diacrylHiaN o RAHQY-WEIghL| the £XPesed AeadfJIssAVed aLINGUMSffe  dicthylene
developing. Thus, a film may hot remain aftér developing. When such
glycol anlounthexodeds 200 paste by welght!theifilte tnay yiatsemainaeitieenandglyeol
a film may become whitened at the time of film formation. Examples of

dimethgeyfistopol e fratidR tiiators (£ thdaith thepresdul Muertiory  triacrylate,
trimeth?%%??gonaﬂ%ggé"%?glsa%g h a%nbnqgéﬁﬁmapr}oogghyIcrtllierrrllset %E??the, styrene,

iethylamin zophenone,

a-meth3iSt¢réntetral-autyipenmpioatieny])-1benzopheppbgy benzvlidents, SGhstyrene,
4—methilsstyrene, 2-vinylnaphthalene, butyl acrylate, butyl methacrylate, isobutyl
acrylate, hexyl acrylate, isooctyl acrylate, isobornyl acrylate, isobornyl methacrylate,
cyclohexyl methacrylate, 1,3-butanediol diacrylate, 1,3-butanediol dimethacrylate,
neopentyl glycol diacrylate, 1,4-butanediol diacrylate, 1,4-butanediol dimethacrylate,
1,6-hexanediol diacrylate, 1,6-hexanediol methacrylate, 1,9-nonanediol dimethacrylate,
1,10-decanediol dimethacrylate, dimethylol-tricyclodecane diacrylate, pentaerythritol
triacrylate, pentaerythritol tetraacrylate, pentaerythritol trimethacrylate, pentaerythrito!
tetramethacrylate, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate,
1,3-acryloyloxy-2-hydroxypropane, I,3-methacryloyloxy-2-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-vinyt
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3,5-bis(diethylaminohenzylidene)-N-methyl-4-piperidone and

3,5-bis(diethylaminobenzylidene)-N-ethyl-4-piperidone; coumarins, such

as 7-diethyl amino -3-thenoylcoumarin, 4,6-dimethyl-3-ethyl

aminocoumarin, 3,3,-carbonylbis(7-diethyl aminocoumarin),

7-diethylamino-3-(1-methylbenzimidazoyl)coumarin, , and
caprolaclZipenzoihiazolyllJadiathylaninQCeymaniy aniraguinenesSUS &% or more.

2-t-butylanthraquinone, 2-ethylanthraquinone, and

1,2+henganitvaquingendenpoins subh ps:beaspinmeibyheetre, for example,

benzoinethyl ether, and benzoinisopropylether; 20 thioxanthones, such as

1.9-nopansdiinbthylthioxdHtHshes 2 14tgiethylthioXahtheeanediol dimethacrylate,
. 2 A-diisopropylthioxanthone, and 2-isopropylthioxanthone; mercaptos, .
i AT 4 her Ao rATE) o> SabomSY ethacrylate,

pemaegyfﬂﬁf@@R%‘@m@i%ﬁiegymgﬁ%p@?gwg&?l%’eﬂfﬁjﬂ‘yihritol trimethacrylate,
2-mercaptobenzimidazole; glycines, such as N-phenylglycine,

pentaeN<inethly|-dphenyiglysines N-etttjlyN«(ptchierophanid)glyciNedane hylacrylamide,
N-(4-cyanophenyl)glycine; oximes, such as I-phenyl -l,2-butanedione-

N—metl?ykal_methggf,w oxime, 2,2,6,6-tetramethylpiperidinyl methacrylate,
1-nhenyl-1,2-propanedione-2-(ormethoxygcarbonyhaxime, L

2,2,6,61t§ﬁ%rﬁyit}i§?§zpr%§§hn 3ione_%ngg%tt%oxycﬁg%qﬁl%)gi%g&6—tetramethylp1per1dmyl

methacl}ﬂﬁl%ﬂﬁﬂrae@ﬁ@@@]_@@@]%‘@a@e‘i‘_ﬁ‘ﬂiﬁ}f@@&'fﬂ?b acrylate, N-vinyl pyrrolidone,
bis(a-isonitrosopropiophenone oxime)isophthal, and

and N-1y1pydctapredistei-[4-(phenylthio)phenyl]-,2-(0-benzoyl oxime);
a-amigoalkylphe_nones, such as | .
218 AD§1-Bra RSt AR ARHEM - hsmbrhdihhdhg sotrangRe-1Panty be used is

feraR1 S Y LU GRatyihioBheayl:2-DIORAPINARERINLANG AN 1 oymer (:

pree 2,g']-bis(o-chIg?ophe%yl)-%ﬁ,5,5?-tetraphen ﬁﬁ%n?gazag. A?nor%g el (@). I

is mor€pmpaubils,5 oxintEspstelbasveight from the viewpoint of compatibility. When
I-phenyl-1,2-butanedione-2-(o-methoxyearbonyl)oxime, 1-phenyl-1,

such axwpﬂbaﬁqg{ﬁ gl 2-randthioxgtelkbd b/ icpoximnsl area is dissolved at the time of
[-phenyl:l 2-propanedione-2-(qg-ethoxycarbonyl)oxime,.

develoa{%%_emllll h\?_% 3 p%ﬁr% qraay, B9t rema OP§/ l)%%[(ilitrlh e%eveq})pmg. When such amount

exceedb@(ﬂﬂ%@@ﬂy%owglé@@hﬁgqn%} XHPSIFORMINR, alther, and a film may become
1,2-octanedione,1-[4-(phenylthio)phenyl]-,2-(0-benzoyl oxime) are

whitenpiefethblsmeRHehihl 2:prapamedione-2-(o-ethoxycarbonyl)oxime,

Examples of the photopolymerization initiators (¢) 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-dimethyl-3-ethylaminocoumarin,

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

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

such as benzoinmethyl ether, benzoinethyl ether, and benzoinisopropylether;
20



1-phenyl-l,2-propanedione-2-(o-henzoyl)oxime,

bis(a-isonitrosopropiophenone oxime)isophthal, and

I,2-octanedione, 1-[4-(phenylthio)phenyl]-,2-(0-benzoyl oxime) are

particularly preferable. These compounds may be used alone or in

combinations of two or more. Among these compounds, a combination of
thioxalRgcnPoURd of thezpsr eseﬁ!?z;!'a‘{;%%'ﬂl‘?y’lM‘ﬂ%&ﬁ]ﬁﬁéﬁé‘imerﬁ!%&%m Ithioxanthone,

henzophenones, glycines, mercaptos; oximes, a—amlnoalkylphengnes, or
2,4-diidg@bhig(otbhiaropheny)) 44 bisotetrapheiydaiimidazole dsc greferable: feomthylene

the viewpoint of photoreaction. These photosensitizing agents may be 21
glycol yhietr@miona e eppbiaticns efantOramcre \Whéh a-simglapyplecofoxazole, and

hotopolymerization initiator,is used, the amount of the ,

z"mer%ﬁg %68%5%‘5%?}& initiatdt (&) t5be used %‘%?—:‘nerallya(il to 40" Sars By Elycine,
N-menHaIORRRSEM, 90 0 parts by welaf ohthe.colymen (i bR o or and

more types of photopholymerization initiators are combined, a total
N-(4-camognicthdanedf isrpreferably 0.2 to 6Qiparts by weight. Exagpies of the as

thermally crosslinkable compound (d) that is used in the present invention
I-phenibibdeba @osHsuaH Having thakesaTamy chsssiinRable group represented

by formula (5) and a benzoxgazine compoynd: ( CH2 0R6) (5) wherein
I-p hen@% ]rg‘{)_lpeiggé s)zgiﬁi}afob Snatom. ﬁaéﬁl(%}é%ﬁ% Gving | to 20 carbon
1-pherBOMS, Sroplicyelie Arotphaying e 16,48 3arkem atoms, or an R7CO group;

and R7 represents an alkyl group having I to 20 carbon atoms. Examples
1-pherofl the! thevpralbyd orosslikatde corpaunds include: b those maniagp orpgwfhenone

such a thermally crosslinkable group, ML-26X, ML-24X, ML-236TMP,

oxime JshRIHYbIBRAEC, IMLoMencaiantn -HBEp i st hiswbs nsidnsh(Pcieaal oxime);

. . |td.), and P-a type benzoxazine (trade name, Shikoku
¢ amn&é&ﬁﬂ@%%ﬁggr%b; as those having two of sucSﬁ(%ﬁrloups, DM-B125X-F, as
2-benz46 DN O ¥ ERMDIR P, (and A6 BMQER dradesnames.-Asahi Organic and
Chemicals Industry Co., Ltd.), DML-MBPC, DML-MBOC, DML-OCHP,
2-metthyilPCneliPoime DN 2PTBPhDMICBHR 2DNIOER, DML-POP, and

2,2'—bils?(l})/l-lé_h(a)crbphenyl)—f#,él’,5,5'ntetraphenylbiimidazoie. Among these compounds,
oximes, such as I-phenyl-1,2-butanedione-2-(o-methoxycarbonyl)oxime,
1-phenyl-1,2-propanedione-2-(o-methoxycarbonyl)oxime,
}-phenyl-1,Z-propanedione-2-(o-ethoxycarbonyloxime,
I-phenyl-1,2-propanedione-2-(o-benzoyloxime, bis(a-isonitrosopropiophenone
o'xime)isophthaiﬁ and 1,2-octanedione,1-[4-(phenylthio)phenyl]-,2-(o-benzoyl oxime) are
preferable. 1-Phenyl-1.2-propanedione-2-(o-ethoxycarbonyi)oxime,
1-phenyl-1,2-propanedione-2-(o-benzoyi)oxime, bis{a-isonitrosopropiophenone
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
Or more.

Among these compounds, a combination of the compound of the present
invention with the aforementioned benzophenones, glycines, mercaptos, oximes,
a-aminoaikylphenones, 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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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-Bis25X-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

used a%%r%ilc?rqscgﬂrtﬂﬁmg%gtﬁ’g\i\/rﬂ%pﬂ)i%/m.ethylA't'bUtyl phenoal,

2,6-dimethoxymethyl-p-cresol, and 2,6-diacetoxymethyl-p-cresol; as

thagrdmving fieee pt suchhgtoupsy N afonTHMLz@5XL \a3ed, the amount of the

TriML-TrisCr-HAP (trade names, Honshu Chemical Industry Co., Ltd.); as
photoprbge HaxAHg four bf sudk gro sy Serl B 1Bepefrbdelnhitved AsahisOrgarfézht based

hemicals, Industry Co., Ltd.), TML-BP, TML-HQ, TML-pp-BPF,
on 1 I?—%EAS,bgndWﬂéHM(-)é_P%?adjéle?'éﬂ’?és,%éli)nsh GRBmMIA Ifdudiyeolypes of
phetoﬂi{glgﬂfﬁgm@%}{%ﬁ%ﬁ@@%ryM%Mé,’ %%Q)t(ﬂaﬁﬁWﬂ’?&r@@pyg%referably 0.2 to

Chemical Co., Ltd.); and as those having six of such groups,
60 parkiNd-WeRHBA and HML-TPHAP (trade names, Honshu Chemical Industry
Co., Ltd.) and Nikalac MW-390 and Nikalac MW-I00LM (trade names,
sdnpaiekemicie iy amshpktdsccosnmenadds) tHudd Snclediingtlag present
. least two thermally crosslinkable groups are preferable in the present
Y e %H&E’aartfcou i preférabre éi%(égr%%}}e%ﬁ ereor ﬂﬁc%@g %%ﬂ\ﬁd@)b‘?\sﬁ nted by

formuEBMQER Brade namesAsahirganic 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 - zoxaQ?R B-m type benzoxazine
(trade names, Shikoku Ghernicals«Corp:),

2,6-dimethoxymethyl-4-t-hutylphenol, 2,6-dimethoxyfmethyl -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

whe E:Or anic Chemicals Industry Co., Ltd'geiT L-BP, TML-HQ, Tl\r%%pgp PF,
reifhfE-BAC ST R e iy BB dal P zioms, @
alicyclitdghNikalac: ¥X280 and Nikalag V¢ 270 {8k Dames, Sanyva ’ represents an
Chemical Co., Ltd.), and HML-TPPHBA and HML-TP APp(trade names,
alkyl group having 1 to 20 carbon atoms.

Examples of the thermally crossfinkable compounds include: as those having
one of such a thermally crosslinkable group, ML-26X, ML-24X, ML-236TMP,
4-methylol3M6C, ML-MC, and ML-TBC (trade names, Honshu Chemical Industry Co.,
Ltd.), and P-a type benzoxazine (irade name, Shikoku Chemicals Corp.); 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-OCHP,
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, DMIL-Bi1s25X-34X1., and
DML-Bis25X-PCHP (trade names, Honshu Chemical Industry Co., Ltd.), Nikalac

MX-290 (trade name, Sanwa Chemical Co., 1.td.), B-a type benzoxazine and B-m type

benzoxazine (trade names, Shikoku Chemicals Corp.),
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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

2,6-diPRMOSy SRMNA Chamicah o Ltd.). 23 m?dﬁﬁi&}w@ﬁ%{ﬂ%ﬁm%i&ﬂ? and
with the addition of such compounds (d) brings about thermally-induced

2.6-digrosstiykiad dt thertinod ofdheabireatnhentpwhidhrfiarthel redelcesrthesatelriMIL-P,
of shrinkage. Among these thermally crosslinkable compounds (d), a

] ‘ (d)
TiMIsdrbburthhalitly b Fsthyibiyrolistsicansipstiutéensisthyier gisth thavigy Co.,

ituti holi d | f :
Ltd.);fggnlggs yl’%lvqggflfcl)q %P %%a]geﬁrgot?éc%mr?M%%% Fl%gagg Ir]gt)llge g%su S"uo Organic

a methylol group,-forms crosslin eaction mechanism that bin

Chemidifectiy fmfienzene riﬂgﬁ)@S'WBp,elwm@wﬁormlp%%F,OMHBPA, and
acid and heat OH off OH HO OH HO CHZ T The structures of

TMO e pr dérrdtiverthermidiiy drosShekalold docpoundscthat @re, pakicatalyX-280 and
preferabl%gsed in the present invention are shown below: 24 OH CH

Nikalag HFci/ONrests SHeHOMDEE s Aeclizbh HeHzdpe having six of
such g%!&%?HHI\Qﬂ%@ﬁHjBA HQ IJ-IMQH' Igﬂglo tr%ﬁ%ﬁ%ﬁ%ﬁ%@g Ehemical Industry

MBPC DML-MBOC HOH2C-ICE CHZ2
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., Lid.). 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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HOH C,.-CH20H OH z 1) HOH2C Ill IF HOHZC~~-CH20H DML-OCHP
DML-PCHP DML-PC DML-PTBP OH OH OH HOH200f-"rCH20H
HOH2Crer-CH20H HOH2C ~-CH20H HOH2C HO --*~)--r-q OH CH20H
DML-34X DML-EP DML--POP dimethyol-BisOC-P OH OH HOH2C
CHZOH HOHZC~CH20H OH OH OH H HOH2C CH20H 0 N-CHZOCH3
J tNrgkég%%ly%ﬂdl%ﬁﬁ%@wkﬂa@@%WL{?MEF%B&NWQ% {d) brings
MX-290 OH OH HOH2C-~4j--CH20H HOH2 f ~-CH20H HOH2C-7"
about OH 20k HONRG:CH2QH nH@R(2t HBHIHEO of HOHUEHReH CHAOK further reduces
HOH2C CH20H HOH2C \CH20H THML-P TriML-35XL TM-BIP-A
the ratg\pf BBE$H0OH2C-1~ -CH20H HOH2C, CH20H HOH2C, ~H20H

H3 C.CH20CH3 HOHzC' hHzOH NOL-C-C-QH ~-j~J. OH .
o S e RS e Sl bna i

methyEH2Q0H3r MO TV rReBRE TMLBRA TMBM:BPL ) (LBQRAG e a hydrogen
GH20OH HOH2C H20H H3COH2C-N}-N-CH20CH3 H3COH2C--N

atom N-OHOGKHBHPIQQHHOp-of ORHBODEHRHITOH 2 NNIks by a reaction

N-CH20CH3 HOH2~ CH20OH HOH2C ) CH20H
mechanism that binds directly to benzene rings as shown below.

heat

OH . or
CHz}‘ + oM OH acid and heat

The structures of representative thermally crosslinkable compounds that are

particularly preferably used in the present invention are shown below:
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0 HOH2C~ OHCH20OH HOHZC 'OH CHZOH NIKALAC MX-280 NIKALAC
MX-270 HML-TPPHBA HML-TPHAP HaCOH2C,NCH20CH3 OH OH IOH
H COH C, H3 H3COH2C ~C HZOCH3 H3COH2C ,N -CHZOCHS3
H30000H2C~" Ir-CH20COCH3 H3COH2C N .CH20CN CH20CH3
NIKALAC MW-100LM 2,6-dimethoxymethyl-4-t 2,6-dimethoxymethyl
HO%,@ diacetoxymethyk:i-butylphenol -p-erese! -p-cresol N N ((HJ 2 ~ N
N-1"N B-a typ&'sehzoxazine F“ﬁ”%?neubenzb%é)ﬂmeﬁ@ b Berpjé zoxazme
25 Thé amount of s&éﬁ"fhermally crosslinkable compound to be added is
preferably 0.5 to rts by Welgh r}% ore prefera 130 parts
by %tht based 0 &Eg‘g parts by We& oﬁ{‘qhe polymerk?nmtjﬁégcomponent
(a). When the amount gf the thermally crosslinkable compound (d) to be
“Oaﬂd’edﬁ‘l’arger than. ,’L‘?Qpags by Welgﬁf‘ based on 100 paxs by weight of
the,Component (a), th,e resin content | Ue?:orﬁes too smal:“y hlEWOH
deteriorates the heat résistance of the photosensitive resﬂﬁm When
sChe@mount is sppallerthan 0.5 partﬁﬂpypgvelght an mq{ﬁag%m
molecular weight caused by crosslinking is small, which also deteriorates
the;heat resistance gjthe photosensmv% resin film. The colorant (e) used
HOH} prasent rmeﬁﬂthﬂ@cks a Stay: Eltgirgm the “gm emltt area in
the'insulation film of fhe organic electr inescgp ; lerent. 1S
colorant shields the circuit wirings on thé substrate i in the solder resfst
Dibattg of the cirBilitifoard. Examples afithe coloradiinéehwsest inctive
present invention include a dye, a thermo-sensitive dye, an inorganic
pigfent, and an org@mc pigment. Preferable colorants arg soluble in an
HOH@?@?WQBIV%WH?& iS$Res thescon enf (a)and age. Eompstible with

esins. Of these colorants, dyes are, forTexampIe an oil- SQ‘jtﬂjlé"Eiye a

Eﬂﬁ%%se dye, a Eﬁacg%g dye, an amﬂdd)ﬁe[rand a direct %I e. The skeleton

he dye may KALAC MX-290
o HOH,C
HOH,G “CHzOH HOH,G™ - CHz0H HOHC1*7 7 1 CHOH 7N _CHaOH
Tj-J N e \EKO; HO~_ < 3-OH
CHaOH CH,OH HOH,C  CH,OH HOHZC U CH,OH
TriM-P Tril-35XL TH-BIP-A TML-BP
ou
HOHQC“"‘*’ Iy CHyOH  HOMHC, CH;OH  HOHRC JEHOH  HaCOH G CHaOCH,
HOHC™ ;HCHZOH K_}f—{:}OH HO= —_-OH HO-{_>—{ -OH
H ., N— -
HOH ¢ M Cgp,on HOHC CHaOH  H,00H,C CHyOCH,
g E HOH,C, LH,0OH HOHLC, CHLOH
HgCOHgC"‘"’[‘fW N'“CHZOCH;; HSCOHZC l\;_(N CHZOC’HB HOQ & 4m0H HO‘{_\A{-‘}‘OH
H,CO OCH, HaCOHG—N N-CH,OCH;  "OMeC [ CHOH  HOR,C™ 7y~ Ch,0H
S HOHRC” 3 'CHLOH HOH,C™ &7 CH,0H
NIKALAC MX-280 NIKALAC MX-270 HML~TPPHBA HML-TPHAP
HaCOMC.., -CH,OCH,

i 2 o 2"
H3CDHZC}(ENE\M£HZOCHS HsCOHC CH0CH, F@COHch;J*CHZOCHa HaCOCOH,Gy=CH,0C0CH;
HaCOH,C’ CHOCH, i 5 |

_ 2, 6-dimethoxymethyf-4-t 2. 6-dimethoxymethy! 2, 6-diacetoxymethyl
NIKALAC MW-100LM butyipheno! -p-creso| ~p-cresol
¢ i \Au;m/:,, Fo / "~_
AR St 9 Sante
,,/,T‘N—— N NJ 2 "
3 i N
i Y () {5

B-a type benzoxazine

F-a type benzoxazine

B-m type benzoxazine
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be formed of an anthraquinone dye, an azo dye, a phthalocyanine dye, a
methine dye, or an oxazine dye. These dyes may each contain a metal
complex salt. Preferably, a phthalocyanine dye or a
metal-complex-salt-containing dye is used from the viewpoint of excellent
heat resistant and light resistant properties. Specific examples of such
dyescingluderSHmilan anehkamyldyes (SUMitome Gheriaal dRdustty COpreferably
Ltd.), Orasol, Oracet, Filarnid, and Irgasperse dyes (Ciba Specialty
0.5 toChémpimalstiQowditdh), ZapomNgozapob]yNeptuhs) aad Abidetdybs based on 100
BASF), Kayaset and Kayakalan dyes (Nippon Kayaku Co., Ltd.), Valifast
parts dgioseéRidls (OriBRt BHSMTalE ot EtEYPLNRYS, Sandopikst: the amount of the
Polysynthren, and Lanasyn lariant Japan Co., Ltd.), a izen oo
enn g L S S R P B T by v

based IPNSOHUHGOMbINALAN o T hethermensansitivedyediat s msed iR dhb8ies too smali,
present invention preferably 26 develops color via heating and exhibits

whichthle @bsortionipedicat 350stande 700thm pivhickemayviberasgenetal. When such
thermo-sensitive dye or pressure-sensitive dye. Examples of such

amouh S BAEHSIHER ByeRABIAE tHESE WHBHHEYBID RAGH B Hahgliitptiesused by
' crosslﬁm C%I s%ré{ﬁt%%‘?’c%r §f§t§e&%ftgéﬁ)qt£{%sc?l%gl§egg t{?&ﬁ%ﬁg@ 8F %ﬁ!ﬁd;g%otosensitive

groups exiting In the system during heating, and those which deve

resin feRlor by thermal oxidation reaction or the like with the oxygen in the air.
Examples of the skeleton structure of the thereto-sensitive dye include a
tridiytithaastskeletend aeidylmetherie iskektion, &Pubranessikeletightairom the

lioht bisl{actone skelet(t) , alsl)htlh?lide ?.lfelet(%n 2 xanthene : kel,e;t(;n, a ‘el
1Eh -G HIRI L SA RN SKEIBIGH B IioPane skisietdR2 A pHERBtiazmgicscent element.

Such SKRIEION <R PRENOXaZING 3KEIeIAD: }3diR. SRIFRAXIAN Skeletan 1 SPRafie coating of

examples of the thermo-sensitive dyes of the present invention include
the ciddt Potid(dimethylamino)triphenylmethane,
4,4' 4"-tris(diethylamino)-2-,2' 2"-trimethyltriphenylmethane,
2 SxpailthyhadhetAeianbl (9,4 dniBtrhRderrstspHaYaition include 2 dye, a

therm(i-:sjel;z{%ﬂ't}r%dr Y pQ%nXQQ}E%/ Lenfg%%‘%?ﬁn %r‘?&1 eam iQ%zanic pigment.  Preferable

aminophenyl)methylene ehol,
colorafid'-44-aplingphenybmethyleneNistd Staimatkyipbenalle component (a) and are

4,4'-[(2-hydroxyphenyl)methylene]bis[2,3,6-trimethylphenol],
compatible with resins.  Of these colorants, dyes are, for example, an oil-soluble dye, a
disperse dye, a reactive dye, an acid dye, and a direct dye. The skeleton of the dye may
be formed of an anthraquinone dye, an azo dye, a phthalocyanine dye, a methine dye, or
an oxazine dye. These dyes may each contain a metal complex salt. Preferably, a
phthalocyanine dye or a metal-complex-salt-containing dye is used from the viewpoint
of excellent heat resistant and Light resistant properties.  Specific examples of such dyes
include Sumilan and Lanyl dyes (Sumitomo Chemical Industry Co., Ltd.), Orasol, Oracet,
Filamid, and Irgasperse dyes (Ciba Specialty Chemicals Co., Ltd.), Zapon, Neozapon,
Neptune, and Acidol dyes (BASF), Kayaset and Kayakalan dyes (Nippon Kayaku Co.,
Ltd.), WValifast colors dyes (Orient Chemical Co., Ltd.), Savinyl, Sandoplast,
Polysynthren, and Lanasyn dyes (Clariant Japan Co., Ltd.), and Aizen Spilon dyes

{(Hodogaya Chemical Co., Ltd.). These dyes may be used alone or in combination.

The thermo-sensitive dye that is used in the present invention preferably
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4-[bis(4-hydroxyphenyl)methyl]-2-methoxyphenol,
4,4'-[(2-hydroxyphenyl)methylene]bis[2-methylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2-methylphenol],
4-[bis(4-hydroxyphenyl)methyl] -2-ethoxyphenol,
4,4'-[(3-hydroxyphenyl)methylene]bis[2,6-dimethylphenol],
develdpdelithydrayphenymethyienelbisla,o; dir hg/{ enollsg oo + i
eve ,SZ'C-[(4-hydroxypﬁgyl)methylene]bis[%?go-ﬂﬁ(z{lh {%%eir}o ]?O am to 700 nm, which
may bé,4i-[{dnbydrokyrd:methexyphenyd)metdenel:hisfRiereimathylphgnelbics of such
2,2'-[(2-hydroxyphenyl)methylene]bis[2,3,5-trimethylphenol],
thennor sogdikgdfoxy prehimdwsfend]b[ 28 G:tvimetiiphencihanging the chemical
4,4'-[(2-hydroxyphenyl)methyl ene]bis[2-eyclohexyl-5-methyl phenol], 27
st G RN NG SHe] e 1o ey IbFEAT SRR EHeRpf e ssstem
during i hydiompbenyim athvrnelbis [Bs qrelohaxylard igﬁhyéga?g]ﬁ'h the like
4,4'-[(3-methoxy-4-hydroxyphenyl)methylene]his[2-cyclohexyl-5-met ylph
with tlenolydedi-[(B1hA«diliydraxyplieneyl wiathylanet his[2croeth phenel hdsrd(@nsitive
_,4-dihydroxyphenyl)methylene]bis[2,6-dimethylphenol],
dye ingludg3 ALdRyarsRyptiepypitiethyfede biseesentiriethsiophenBorane skeleton, a
bislactﬁi%) IZs 3%{ Cﬁ&%ﬁﬁ‘%ﬁ@%e%g%@?g&%g#;gg%&? tgggiét’gﬁf)eg Zr%%%celtlr?lli’ne lactam

skeletcﬂq,df'adfﬁﬂr(lﬁ@n@ﬂ@ﬁ@%@&ﬂ',dE%ﬁ%ﬁ%'ﬂ%@%@é@?}enﬁl;]yhenoxazine skeleton, and a
4,4' 4" 4"-(1,2-ethanediylidene)tetrakis[2,6-dimethylphenol],

spirop#rah 4k dityin4-phenylenedimethylidene)tetrakisphenol,
4,4',4" 41 4-phenylenedimethylidene)tetrakis(2,6-dimethylphenol),
4,%f(é%&?&%@ﬁ%@nﬁ)métﬂkﬂé‘ﬁéﬁﬁ@rﬁﬁﬁt ﬁﬁ@ﬁdh’e present invention include

1 A 2ne (3= ‘ I b}jl [3,5-dimethylphenol],
A itﬁs (%ﬁr%g?géﬁggnﬂgé%%%%i%ﬁn%éthylene]bis[2,5-dimethylpheno|],

4,4',4" 485 tydemin3ymethroxypheryhmethenalbisiZ.adimethylphenod],
2,2'-[(2-hydroxy-3-methoxyphenyl)methylene]bis[3,5-dimethylphenol],
2,4". 4" arpetfralvpaesaprhenethoxyphenyl) methylene]bis[3, 8-dlirhethpihyénisihctrisphenol,
4.4'-{(4-hydroxyphenyl)methylene]bis(benzeneamine),
4,4'-[(4-aminophenyl)methylene]bisphenol,
4,4'-[(4-aminophenyl)methylenelbis[3,5-dimethylphenol],
4,4'-[(2-hydroxyphenyl)methylene}bis[2,3,6-trimethylphenol},
4-[bis(4-hydroxyphenyl)methyli-2-methoxyphenol,
4,4'-{(2-hydroxyphenyl)methylene]bis{2-methylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis{2-methylphenol],
4-Ibis(4-hydroxyphenyljmethyl]-2-ethoxyphenol,
4,4'-[(3-hydroxyphenyl)methylene]bis[2,6-dimethylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2,6-dimethylphenol],
2,2'-{(4-hydroxyphenyl)methylene]bis[3,5-dimethylphenol],
4,4'-[(4-hydroxy-3-methoxyphenyl)methylene]bis[2,6-dimethylphenol],
2,2'-[(2-hydroxyphenylymethylene]bis{2,3,5-trimethylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2,3,6-trimethylphenol],

4,4'-[(2-hydroxyphenyl)methylene}bis[2-cyclohexyl-5-methylphenol],
27



4,4'-[(2-hydroxyphenyl)methylene]bis[2-methylethylphenol],
4,4'-[(3-hydroxyphenyl)methylene]bis[2-methylethylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2-methylethylphenol],
2,2'-[(3-hydroxyphenyl)methylene]bis[3,5,6-trimethylphenol],
2,2'-[(4- hydroxyphenyl)methylene] bis [3,5,6 -trimethyl phenol],

15[ i Iphenol],
e [(i ﬁy%%@ﬁ%@ g&fﬂfﬂ%ﬁgﬁ%?gﬁ]géf%{((%rr?g?&%ﬁ%?yl)phenol]

4.4'- {(4-Ayﬂr3}knyplmexy§§lﬂmammg@hmyLmethykanﬂ}bls{%t&mI@u{ladetmyl)phenol]
4,4'-[(4-hydroxy-3-methoxyphenyl)methylene]bis[2-(methylethyl)phenol],
4.4 -1(3; zlthyd?o&yds%wﬂﬂ@%yﬂm@ﬁWM@W%%]b}@[@B@M&rrﬁétwﬁpﬁeh@n]ol

4.4 [(g g‘% f[ ﬁyﬁidrog}r{&y‘f _tho %&)E?%l{ bIS[31,]5,6 trimethylphenol],

4.,4'- ('ﬁﬁgtﬁfﬁfl’ﬁ' ﬂﬂgth enelbis[2,6- dImeth 1 henol
4,4'-[(4- hydroxy -3-ethoxypheny methylene]bls (methy ethyl)phenol],

4,4'-[( 2.2 d(HydydrexrSrethaxyiphenylingthyleneibis{B;8 fhtimigthylphenol],
4,4'-[(4-hydrox 3 ethoxyphenyl)methylene] blsb ,3,6-trimethylphenol],
4-[bis@ avginhgarbdin: @ﬂ%ﬁyﬁﬁé’hﬂﬂh@?ﬁ%é’ﬁéﬁﬂ (-2 BetipRiAthy1)-5-

Jmet he oI ethylene]bis[2-cyclohexylphenol],
4,44 n;l ?{BBh rox%%ﬁenﬁ?n? ffz %ﬁ)sg} fchycIohexyIphenol]
4.4 4"444 {4bydroomberhnethvienet hisldreyalehsyylphenol],

4,4'- -[(2-hydroxy-3-methoxyphenyl)methylene]bis[2-cyclohexylphenol],

4.4 4"ﬁﬂ{@ZHmedmh@hmﬁyphér&Brﬁeihyxl@me}bb{:ﬁcd)}clohexylphenol]
, 44 4 hydr -3-ethox phenyl)meth lene] bis
4,4' 4 fé(]' 84 ﬂ?ﬂfl@iﬁ%@@ﬁ%@éﬁ% 1sph]enol -
g xyJ-5-methylphen
a4 44 éﬁ 4?H£8§¥1yh§£rﬁ%ﬁh cyc hexyﬁsg?mgeinfgﬁ%gggﬁ g

4,4'- {(2 Byﬂ&%aéyﬁmnwammmﬁnymﬁmmmmethylpheno|]
4,4'-[(3,4-dihydroxyphenyl)methylene]bis[2-(methylethyl)phenol],

2,2'- [(Szlzyiﬁe@wnhﬁwam@hémﬂ}m 9Ién‘é1}bll@[@¥$9®ftﬂﬁiéthylphenol]
4 o TR S LTSt Ry SR T2 Do
4,4'-[(2-hydroxy-3- methoxyphenyl)methylene]bxs[2,6—d1methylphenol},
2,2'-[(2-hydroxy-3-methoxyphenyl)methylene]bis[3,5-dimethylphenof],
2,2'-1(3-hydroxy-4-methoxyphenyl)methylene]bis{3,5-dimethylphenol],
4,4'-1(2-hydroxyphenylymethylenejbis[2-methylethylphenol],
4,4'-{(3-hydroxyphenyl)methylenelbis[2-methylethylphenol},
4,4'-[(4-hydroxyphenyl)methylenelbis[2-methylethylphenol],
2,2'-[(3-hydroxyphenyl)methylene]bis[3,5,6-trimethylphenol],
2,2'-[(4-hydroxyphenyl)methylene]bis]3,5,6-trimethylphenol],
2,2'-[(4-hydroxy-3-ethoxyphenylymethylene]bis]3,5-dimethylphenol],
4,4'-1(2-hydroxy-3-methoxyphenyl)methylene]bis{2-(methylethyl)phenol],
4,4'-[(3-hydroxy-4-methoxyphenyl)methylene]bis{2-(methylethyl)phenol],
4,4'-[(4-hydroxy-3-methoxyphenyl)methylene]}bis[2-(methylethyl)phenol],
2,2'-[(2-hydroxy-3-methoxyphenyl)methylene]bis[3,5,6-trimethylphenotl],

2,2'-[(3-hydroxy-4-methoxyphenyi)ymethylene]}bis|3,5,6-trimethylphenol],
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4,4'-[4-[[bis(4-hydroxy-2,5-dimethylphenyl)methyl]phenyljmethylene]bis[1,
3- benzenediol],
4,4'-methylenebis[2-[di(4-hydroxy-3-methylphenyl)Jmethyl]phenaol,
4,4'-methylenebis[2-[di(4-hydroxy-2,5-dimethylphenyl)]methyl]phenal,
4,4'-methyl enebis[2-[di(4-hydroxy-3,5-dimethylphenyl)] methyl] phenol,
yie clok methyl Dimethyl
2 Ry Ay AR en e

4,4'-[(4mgthphenethoxyphenylymethylene]bis[2-(methylethyl Jphenol],
3,3-bis(p-dimethylaminophenyl)-6- dlmethylamlnophthahde

2,2'-{ (%Mgwmaﬂmmb@ﬁw@mééﬂqm}hw@ arfimolactawiphenol],

in0)-6-diethylaminoflugrane,

€‘§‘12 %H{%r aml?ﬂéYJ% &md@gﬂmﬁbfﬂ?ﬁr’aﬂ@ 3PNTEGBBY IR ho-
A

methylpldgiimethyl -6-diethyliamigpiiyaianephenyl)methylenelbis[2-cyclohexylphenol],
2-anilino-3-methyl-6-dibutylaminofluorane,

4,4’—[(%lwmgwm@wmml@mﬁéﬁ&%ﬁbﬁ@hewhzmeoI}
s RS G shoneplangofygare
4,4'- {(ﬁﬂ&@ﬁ@y@m&%tﬁd’!@?ﬂﬂ% z?x%'é'ﬂﬂf URL {Za&gciohexyl henol]

3-cyclohexylamino-6-methyl-7-anilinofluorane_ Among hese compounds

4.4'-[(Ghirddonylrgfauptoontaihing Qampounds] haying a l thasylipdthesig skeleton,
such as 2,4',4"-methylidenetrisphenol, 4,4',4"-m ethyl idenetrisphenol,

4,4'- [(44h4“{{axﬁyé“r%%%ﬁéwﬁ§’ﬁﬂé{ﬁ§/‘iéﬁkﬁ’é?§Pd%ﬁ?zéhéa‘#ﬁﬁ@)hﬂethY]) -6-methylphenol],

rrdhd in he ene
4,4 —[(44%%9{[1%21 2% ﬁsgg e %gengt eth %—1'3 3 ci%olkb%xeyﬁiwﬁwmethylphenoi]
4,4',4"-%‘ﬂli@axhyﬁlmwmaeymmwmnﬂ}h@i’pﬁ&r&qpethylphenol]
4-[bis(4-hydroxyphenyl)methyl]-2-methoxyphenol,

2,2'-[(3adad{tadipennlyphenyithetbyiahebisidmestyiphlerst] ),

44%&@1 dro B&g@%}ﬁ%‘i”efg ey Spgenol

22 “34“46{ Z*%%??%@Bﬁ@%l%%%@%i% i%?%%%im henet
4,4’-[(3%{memwﬁymﬁh@%&ﬁﬂewh)[%mm®]biﬁ!ﬂi?eﬁtdi]methylphenoll,
3,3'-[(2-hydroxyphenyhmethylenejbis[5-methylbenzene-1,2-diol],
4,4'-[4-[[bis(4-hydroxy-2,5-dimethylphenyl)methyl]phenyljmethylene]bis[1,3-
benzenediol], 4,4'-methylenebis[2-[di(4-hydroxy-3-methylphenyl)]methyliphenol,
4,4'-methylenebis[2—[di(4~hyd1’oxy~2,5—dimethylphenyl)]methyl]phenol,
4,4"-methylenebis{2-[di(4-hydroxy-3,5-dimethylphenyl)Jmethyliphenol,
4,4'-methylenebis[2-{di(3-cyclohexyl-4-hydroxy-6-methylphenyl) Jmethyl]phenol,

4,4'—(3 ,5-dimethyl-4-hydroxyphenylmethylene)-bis(2,6~-dimethylphenol),
3,3-bis(p-dimethylaminopheny!)-6-dimethylaminophthalide,
3,6-bis(dimethylamino)fluorane-y-(4'-nitro)-aminolactam,
2-(2-chloroanilino)-6-diethylaminofluorane, 2-(2-chloroanilino)-6-dibutylaminofluorane,

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

2,2'-bis(2-chlorophenyl)-4,4',5,5 - tetraphenyl-1,2'-bi(imidazole),
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2,2'-[(2-hydroxyphenyl)methylene]bis[2,3,5-trimethylphenol], 4,4'-
[(4-hydroxyphenyl)methylene] bi s [2,3 ,6-trimethylphenol],
4,4'-[(2-hydroxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol],

4,4-[(3
_diretoexyA:hydroxy thylenelbis[2~cyclohexyl-5-methylphenol rane
b d1ﬁ%gﬁéﬁﬁﬁgﬂﬂ}%%%)ﬁpﬁgn%%?ngéthylen]é% i%sr@ém%%y%ﬁirggpj% %lgmldbﬂuo ’

3,7-bikdirl@1H4-dinyssoxyphenydmetyenalbis(2, 6-dimethylphenol],
~ 4,4'-[(3,4-dihydroxyphenyl)methylene] bis[2,3,6-trimethylphenol],
3-dietiy[pin(8acycidihesylAtAyctioxyyemetmiphgydmethyl]-1,2-benzenediol,
1-di i4’4l’4l'l’4m_é((l’2_ t aﬂediyljde e)tetrakisphenol, .
-diet AyﬁaxE}r&}-_ fvz_t 3 -eadwlmg élﬁbatpgki%—ngﬁ)lé/mbﬂgh%ﬂl}%i@yl~7—amlm0ﬂuorane,
and 3-&ytidhd v apihanedividenglietialis(e.6:dimethylphenol],
4.4'4',4"-(1,4-phenylenédimethylidene)tetrakisphenol, '
4, 44548 - (hed-phenylpoagimethylidenelietiakis(2.6dimetydplignetls having a
~ 4,4-[(2-hydroxyphenyl)methylene]bis[3-methylphenol],
triarylpgtifpehy droxy@deiemoxyphe fybinethylefe] bis[2,B-4imétmaphdnbihetrisphenol,
1 A4[(2:hydroxy-3-methoxyphen ethylene]bis[2,6-dmethylphenol], .
4 S R o onr RS B RL RGNt neamine).
4,4'-[(4-Al{ZBHER bmathyignglhis[2-methylethylphenol],
[(4,4'-[(4- ydrg%ml)gﬁthy ene]bis[2-methylethylphenol],
4,4'- [( 22t hircngXyphenyhmdthyla e Phist®;5 6 Heiméihylphenol],

- 2,2"-[(4-hydroxy-3-ethoxyphenyl)methylene]bis[3,5-dimethyl phenol], 4,4'-
4.4 ‘{(f(ﬁ‘#‘f%k?l’@ﬁ@}lSnm%?ﬁ@ﬁ?ﬁ%%%gﬁ’éﬂﬁll@ﬁp@ﬁéﬂmethyl)phenol],

bisthdSEsh xY3methoxyphenylmethylene]bis[2-(methylethyl)phenol],
A-1b S@@%ﬁ“ﬁ%ﬁ%& -me‘éﬁg@%ﬁlgﬁ%ﬂ& %}gg’e]bis[3,5,6-trimethylphenol],

4.4'- [ 2Ry ldrhyshaxyrirpetiengbriyimeyianalbip]3,5,6-trimethylphenol],
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis[2-(methylethyl)phenol],

4:4'-K‘?,QWQ@W@W%@%&%M%%@%M@@WE&S,6-trime_thy|pheno|],
4—[bis(%:~%l§c§%_xh%3qargz¥ menoppyphenylimethyigne] bi s [2,3,6 -tri methylphe no
4,4'-[(4-hydroxyphenyl)methylene]bisf2,6-dimethylphenol],
2,2'-[(4-hydroxyphenyl)methylene]bis{3,5-dimethylphenol],
4,4'-[(4-hydroxy-3-methoxyphenyl)methylene]bis|[2,6-dimethylphenol],
2,2'-{(2-hydroxyphenylymethylenejbis{2,3,5-trimethylphenol],
4,4'-[(4-hydroxyphenylymethylene]bis[2,3,6-trimethylphenol],
4,4'-[(2-hydroxyphenyl)methylene]bisf2-cyclohexyl-5-methylphenol],
4,4'-[(4-hydroxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol],
4,4'-[(3-methoxy-4-hydroxyphenylymethylene]bis[2-cyclohexyl-5-methylphenol],
4,4'-[(3,4-dihydroxyphenyl)methylene]bis{2-methylphenol],
4,4'~{(3,4-(1ihydroxyphenyl)methyiene]bi§[2,6~dimetllylphenol],
4,4'-[(3,4-dihydroxyphenyl)methylene]bis[2,3,6-trimethylphenol],
4-[bis(3-cyclohexyl-4-hydroxy-6-methylphenyl)methyl]-1,2-benzenediol,
4,4',4",4"-(1,2-ethanediylidene)tetrakisphenol,

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



4,4'-[(4-hydroxy-3-methoxyphenyl)methylene] bis[2-(1,1-dimethylethyl)-5-
methylphenol], 4,4'-[(2-hydroxyphenyl)methylene]bis[2-cyelohexylphenol],
4,4'-[(4-hydroxyphenyl)methylene] bis[2-cyclohexylphenol],
4,4'-[(2-hydroxy-3-methoxyphenyl)methylene]bis[2-cyclohexylphenol],
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis[2-(1,1-dimethylethyl)-6-met

4.4, 4'hx'F’ ?@gihaned Iidenetetrakis|2,6-dimethylphenoll,
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis[2-cyclohexyl-5-methylphen

4.4' 4ol - 4 4 hengtbylidenetrisi2deyelohexylshaethylphenol],
2,2'-[(3,4-dihydroxyphenyl)methylene]bis[3,5-dimethylphenol],
4.4 444" Rg%ﬁiﬂqyal@&%‘mﬁ@mﬁéﬂﬁ’ﬂﬁﬁ@}ﬁisfo2(ﬁ1€bfh?ﬂ@thg)hmﬁého1]

4.4" [é iyﬁi@%ﬁ y’(?ﬁ ﬂg figi&ﬁ e‘ﬁ {ghgf&ggi;?glhpehneor:?lgl
4,4 [ sl ydsavphenyhmetnyleoslbisi meyibenzens; ijfﬁ

4,4™-[4- [[bIS(4 hydroxy-2,5- d|methylphenyl)methyl]pheny methy ene]bls[l

4,4'-[(3-lbehzaretliolk oA vipethylo nebist - [di{dr)pdsoxyr3tmatiydpbenyl) methyl
(] henol, 4,4'-methylenebis[2-[di(4-hydroxy-2,5-dim
2,2'-f § giﬁﬁéthgﬁpjﬁéﬁ@yl)pzpi}ﬁéﬁm_]bis[:% 5- d1methylphenol}

4.4 {(2% bésgmene Sé% g?(ié“%l?]ﬁg]y“h% h?/rl]grl]enyl)]methyl]ph

4,4'-[(A9RLROLy fnén(3) %Qﬂﬁ%ﬁéﬂb&@%@%ﬁﬂ@@%ﬁﬁ@ﬁw

ene)-bis(2,6- dlmethyl phenol), are particularly preferable in terms of their
2,2'- [(éxopilent hdehne distahg i nEhel haytheinsad dionsiot jin . combination.
Color development of thermo-sensitive d)f;1 compounds is preferably

2.2 [(ftrdpeeersy ridae sy BeipERattd it thar 126 € archdde preferably
o RS BRSPS AT
4,4’»[(EBIIKHQB@WKByﬂ@&bﬁﬁ;ﬂ&&ﬁ@ﬂjfﬁ@ﬂfﬁﬁiﬂ@}%‘s‘fm@&&ﬁﬁiﬁﬂ@lméﬁdﬁﬁs likely

to occur due to irradiation with ultraviolet or visible radiation for a long
2,2'-[(Beristy of ytimeieiepgeniel pigrHor eosBdsis the grevetiihvesnion.
2 e B R
4,4'-[(SORRINALRD_LfINMG, Bh SIS EANIGRIBE $ne thylethyl)phenol],
2,2'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis{3,5,6-trimethylphenol],
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylene}bis{2,3,6-trimethylphenol],
4,4'-[(4-hydroxy-3-methoxyphenyl)methylene]bis[2-(1,1-dimethylethyl)-5-
methylphenol], 4,4'-[(2-hydroxyphenyl)methylene}bis[2-cyclohexylphenol],
4,4'-»[(4«~hydroxypheny1)methylene]bis[2—cyclohexyiphenol},
4,4'-[(2-hydroxy-3-methoxyphenylmethylene]bis{2-cyciohexylphenol],
4.4'-1(4-hydroxy-3-ethoxyphenyl)methylenejbis{2-(1,1 -dimethylethyl)-6-methylphenol],
4,4'-[(4-hydroxy-3-ethoxyphenyl)methylene]bis{2-cyclohexyl-5-methylphenoi],
4,4' 4"-methylidenetris[2-cyclohexyl-5-methylphenol],
2,2'-[(3,4-dihydroxyphenyl)methylene]bis{3,5-dimethylphenol],
4.4'-1(3,4-dihydroxyphenylymethylene]bis[2-(methylethyl)phenol],
2,2'-1(3,4-dihydroxyphenylymethylene]bis[3,5,6-trimethylphenol],

4,4’-[(3,4-dihydroxyphenyl)methylene]bis[2-cyclohexylphenol],
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Examples of such carbon blacks include: furnace blacks, such as HCF,

MCF, LFF, RCF, SAF, ISAF, HAF, XCF, FEE, GPF, and SRF; thermal

blacks, such as FT and MT; channel blacks; and acetylene blacks. These

carbon blacks may be used alone or in combinations of two or more.

Preferably, the organic pigments that are used in the present invention
3,3-[(haygnxSeiient neat fesistance | SReCic examples of rgpresentative

pigments are listed below by color index (Cl) numbers. Yéilow pigments
4.4'-14diri¢chidet-fordexampls - Bigment p¥ellolys: 4 v by 1jin 20,724, 31 55, B3,

86, 93, 94, 109, 110, 117, 125, 137, 138, 139, 147, 148, 150, 153, 154,
benzenaHollse, 168,473y snatisE: -Gl de Brgmentdnativdel efor Bxaptpré]phenol,

., Pj t.O 1, 36,.38, 40, 43, 51,55, ,.01, 64, 65, d
4 - R e B e RO s 1 5,
44" mef fiéﬂgbi%ﬁ;ﬁ{&ﬁ&h?ér&@31,%?@%9@11%991&&%%%]%99(&1%1 k1,224, 242,
ig

and 254. Violet pigments include, for example, Pigment Violets 19, 23,
4,4'-m28)82n83 586 811} and BB.cBidedpigrmientg-ifrctudey fphcaxdhplehPigshentl,  and
Blues 15 (15:3, 15:4, 15:6), 21, 22, 60, and 64. Green pigments include,
4.4 Gror anmprd- Plyifervehsansre o] 96 ahd 376 THe sHorgdriepigiienparticularly

prefer§i 'lsnuée‘?%“&P‘?&E???Pééﬁ‘é;%?th%%t'Sré”%fteE%%'Y a?pégrs%%%"% ML alone or in
Compound. se of an Inorganic pigment with poor electriC insulating

combifigpasity results in insufficient functions as an insulation film of an organic
electroluminescent device. If a luminescent element is prepared, such a
pigmbnt ot reaesed ghomoirseisitiatréseltenre sedous prdblebly induced by
Such insulative metal compounds include manganese oxide, titanium

heat ab 4 JEIRSHUHCOXIABMItHGE, LAOMILTROXYMES PAREARIY dxgReirdiaxidd C- A
therm&UWRAL G¥IIE AR THAGY ML _Egﬁig%%}om5?%%%&%%‘9%%@%6@%@%%%@&& heat
oxide and titanium oxide nitride are preferable in the present invention.
resistafibe manganesepexiterss gederalytexpiessed BysMexOy{d<dissHNsta@dn is less
. Specifically, the manganese oxide may be yy-Mn02, (3-Mn02, a-Mn02,
likely fanoerirghinngoradihierphots Mnoiplat oy dsitdexndiagiatstrbe lgeg period of
Preferably, the primary particle size of the manganese oxide is 100 nm or
" less, and more preferably 60 nm or less. The primary particle size can be

determingdy the Adthimetia meandISiRgan sleEiab MMIFIOREAPE: exhibits good

time

coloration and high heat resistance. In particular, it is preferable that the organic
pigment comprises carbon black and/or a combination of two or more organic pigments.
Examples of such carbon blacks include: furnace blacks, such as HCF, MCF, LFF, RCF,
SAF, ISAF, HAF, XCF, FEF, GPF, and SRF; thermal blacks, such as FT and MT; channel
blacks; and acetylene blacks. These carbon blacks may be used alone or in
combinations of two or more.

Preferably, the organic pigments that are used in the present invention have
excellent heat resistance. Specific examples of representative pigments are listed
below by color index (CI) numbers. Yellow pigments include, for example, Pigment
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, 36, 38, 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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Titanium oxide nitride that is preferably used in the present invention
generally has a composition expressed by TiNaOp (0 < (x<2,0.1<R<
2). The primary particle size of the titanium oxide nitride is preferably 100
nor or less, and more preferably 60 nm or less, as with the manganese
oxide. The amount of the colorant (e) of the present invention to be added

176, 1is7oneferably 052 to 490 parts by weighty and,moke preferally, 0.4,10,:40 nclude. for
parts by weight, based on 100 parts by weight of the component (a).

exampWhentherarkiountthé colordht 18) 56 bemddedisl krgeBthanpl@opattsioyude, for

Wei%ht based on 100 parts by Wer%ght of the component (a), the resin _
examplpnidgPiatioRids tob shal whith déteAdratés e ABhasibrids theireen pigments

. hotosensitive tesin film.to the substrate. W. such amount is smaller
lnCh‘ldt %réﬁaﬁ)na?yg’bI;;/l%vnéleé]lg?}trﬁgnf)jOtgéégé?t&%J:ggin film loses its function as

a shielth 33 dnithe RrasantinentionehesuHaces Qhe QAN RIIVRMSably an
and the inorganic pigments may be treated with rosin, an acidic group, a

insulapesingraupyopthaiike, dscong itomeed: Phe:pigmerthcambe lisedc insulating
together with a dispersant. Examples of a dispersant include cationic,

capaciBhidisiet foniBnit! ARG ric \SHEGRE, did fifloriie" Siitactans, THe an organic
electroqg}g{ﬁ(?g&%Iﬁgﬁ@poﬂeQ tl&%l%feg %rﬂhé:i%%%ggts ﬁtslverfr:eglr%§ om QHSIt.IOEn ment could
t a ol t aﬂﬁf :

according to the present invention functions as er resist coa

cause dghtahading: sepatstorsahanserganipelesteluminescenrtdisRiayis @baipounds
_ liquid crystal display unit, black matrix, or shield. In order to exhibit such
includeymetiogsabe edickantipreierbixigehibitebsorptioteimavidde yiomium oxide,

.covering from the.ipfrared region to the ultraviolet region according to the
vanadigg OB 8l SRR b EAFA BV AR T UEE of APRBIBRe GpEPounds.

mangaBE Y& QIJUGNANG @ LOMPIRATENOF WO A MOretyRSs alaves QrdWa.Ofnvention.

more types of pigments, or a combination of at least one type of dye or

The mpigmentavithidd leashendiotheptypedfitydorpigmentyFurther, .  Specifically,
compound having a phenolic hydroxyl go&g can be incorporated in order
the mgPggReYt 1 ikalmsvelspabitpohihd chHpbsitenYBmpldssds, or MniOq

T T T S S
size of the manganese oxide is 100 nm or less, and more preferably 60 nm or less. The
primary particle size can be determined by the arithmetic mean using an electron
microscope.

Titanium oxide nitride that is preferably used in the present invention generally
has a composition expressed by TiNgOg (0 <a<2,01 << 2). The primary particle
size of the titanium oxide nitride is preferably 100 nm or less, and more preferably 60
nm or less, as with the manganese oxide.

The amount of the colorant (e} of the present invention to be added is preferably
0.2 to 100 parts by weight, and more preferably 0.4 to 70 parts by weight, based on 100
parts by weight of the component (a). When the amount the colorant (e) to be added is
larger than 100 parts by weight based on 100 parts by weight of the component (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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BisOTBP-Z, BisOCHP-Z, BisOCR-CP, BisP-MZ, BisP-EZ, Bis26X-CP,
BisP-PZ, BisP-IPZ, BisCR-IPZ, BisOCP-IPZ, BisOIPP-CP, Bis26X-IPZ,
BisOTBP-CP, TekP-4HBPA (tetrakisP-DO-BPA), TrisP-HAP, TrisP-PA,
BisOFP-Z, BisRS-2P, BisPG-26X, BisRS-3P, BisOC-OCHP,
BisPC-OCHP, Bis25X-OCHP, Bis26X-OCHP, BisOCHP-OC,
B'?%%@E'B@E’Eﬁ m%lﬂ?ﬁlgﬁ‘,em_éfﬁfg&s EEJ?%%%%&QE'% BISROGHR,e jnorganic
(trade names, Honshu Chemical Industry Co., Ltd.), and BIR-OC, BIP-PC,
pigmeBIRRLG, BIRPEBR BIR-BEHR, BIRiBIQE:F, 4B BB Grithante, according
TEP-BIP-A (trade names, Asahi Organic Chemicals Industry Co., Ltd.).
to nepgnondtheBEBBMbSEHIdS prefedasregHeole By drofirgrsaptcontainingles of a
dis EI'compounlclil Eg;lre or efxamlole Bis-Z, BisP-EZ, TekP-4HBPA, TrisP-HAPd _
PP BX  BisGLNBLZ, BB, BRBPX siBIRY SBisotippy; and fluorine
surfacBigR-CP, BisRS-2P, BisRS-3P, 34 BisP-OCHP, methylenetris-FR-CR,
BisRS-26X, BIP-PC, BIR-PC, BIR-PTBP, and BIR-BIPC-F. Bis-Z,
TeKRe4HBPART isPARy MirisReRA (BisSRS-2P, BisRSe3RitRMRREGn composition
BIR-PTBP, BIR-BIPC-F, and the like are particularly preferable. With the
accordiggiitonthe SieHEbHISHHEHEPEEGMRG Fedirs Sleipasifiondgaskutly light-shading
oluble in an alkal er before exposure and hecomes har

sepaz’azoh%ﬁaﬁ] Stganic er]eech%\fglgp dseenip Pﬁsa)fgy unit of,a Honid crysl légsglay unit,

o) réin’by exposure. Consequently,”a reduction

black Gauged hyr-davelapinghis,siall:anddguslonipg ‘%@Hc@%ﬁ@?‘ﬁhﬁ Egm@ﬁgegreferably
within a short period of time. The content of the compound having a

exhibiphehetitphpdroxyl yidap ¢gioreferablyrip fitverangendfddd 60zpartsobyhe ultraviolet
. weight, and more preferably in the range of 3 to 50 parts by weight,
regiong4cLai A 00 BEERY WRIBHTof thd BOIRE I UGBS PblEHde e wse of a

least Reda el e eahiBe RIBIPSeNSItG 'RSIn. CoRRaTIRNANd o or
a substrate, a surfactant, esters, such as ethyl lactate or pr By ene yco(f

more inpnontehyetiter acetatey sinatiots osuch asethanglpketoaes, SUstbasnt with at
cyclohexanone or methyl isobutyl ketone, or ethers, such as
least oparayidrbrorae Svaiexamemsay be added, according to need. Also,

in ic particles of silicon dioxide, titanium dioxide, or the like or )
o e S R T o D@k o dacorporated in

order RANGSHY) Vit BRRSR sURSBIE SUSh @S acilicon swafer, 0.5 to 10% by
weight of a silane coupling agent or a titanium chelating agent may

Examples of compounds having a phenolic hydroxyl group that can be used in
the present invention include Bis-Z, BisOC-Z, BisOPP-Z, BisP-CP, Bis26X-Z,
BisOTBP-Z, BisOCHP-Z, BisOCR-CP, BisP-MZ, BisP-EZ, Bis26X-CP, RBisP-PZ,
BisP-1PZ, BisCR-IPZ, BisOCP-IPZ, BisOIPP-CP, Bis26X-IPZ, BisOTBP-CF,
TekP-4HBPA  (tetrakisP-DO-BPA), TrisP-HAP, TrisP-PA, BisOFP-Z, BiSRS—ZP,
BisPG-26X, BisRS-3P, BisOC-OCHP, BisPC-OCHP, Bis25X-OCHP, Bis26X-OCHP,
BisOCHP-OC, Bis236T-OCHP, methylenetris-FR-CR, BisRS-26X, and BisRS-OCHP
(trade names, Honshu Chemical Industry Co., Ltd.), and BIR-OC, BIP-PC, BIR-PC,
BIR-PTBP, BIR-PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F, and TEP-BIP-A (trade names,
Asahi Organic Chemicals Industry Co., Ltd.).

Among these compounds, preferable phenolic hydroxyl-group-containing
- compounds 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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be added to a varnish, which is the photosensitive resin composition.
Alternatively, the base substrate may be subjected to pretreatment with
such chemical. When adding a chemical to the varnish, a silane coupling
agent, such as methylmethacryloxydimethoxysilane or
3-aminopropyltrimethoxysilane, a titanium chelating agent, or an

BisP-@luminum Shelaling;agsnidgadgednin ar amasit @i0.549:19% by weighhp  and

based on the amount of the polymer in the vanish. When treating the
BIR -Hitestrate Pihe/afoek hmdntidhéed Cosplidg 8génisiz-issBliwdhin? B BOIEnB P, BIR-PC,
such as |sogr ganol ethanol, methanol, water, tetrahydrofuran, propylene

BIR-Fdj ?&@IBH% tﬁyla@ﬁné?%éé&%t@%?@p&}@ﬂé@’yéé@%@é@netmt& ,addition of

such cetnr%l lac Orre(sjl % | adi %tgn!}n gs ounts, 02&5 to ?q)]/e an a% line develope
% &n he resullltl %oﬁfuhon IS onto ?h SYJI’ ace of 't é'su giHte oper

befordVi@&BINLROARAYL ERFSISION, W%Hﬁﬁgn%e@éﬁe@ﬁn%&&l%5 SOMEnsequently, a
cases, the coupling agent and the substrate are heated to a temperature

reductpfi5OCI 300G tosallowthd beabtior qfithe iscoupliigaadettwitipthe can be readily
substrate to proceed. The photosensitive resin composition of the present
compligd R iBGe bt REAFRE & onium salt, dlaIIyI compound or
tet[%gllé I NRiym s It in [ t0. bIock lu ion af th )
con LR e oL S RS RS AR Bup gty oo

the ra@ntAineg, @t@@@ﬁl@@ﬁlwgms%plme@%&*wt&u@eﬂwhe% 50 parts by

_treatment, and an acid or base is generated. This can deteriorate the
weighbropedies ditheads biringclight stidke aslyeatresistance, mechanical

s, and ad eswene In the present invention, the components
(oL Sy APCOPolinCTAFG B SHTEHBH G Gt BN resin
compo@?t’f@}gl ‘3&%&%“5@95@{%@é05%§ﬂﬁﬁ%§£’t '%ﬁ@rgrgﬁl@hca'?(g% aAtr:c'Lt%rgP 5% ylene glycol
solvent used herein preferably has a boiling point of OC to 250 P
monomatnigdphbec prassyrelcekamplesiofthetbsgahiksalvient sisgddn thelohexanone or
resent invention include: ethers, such as ethylene glycol monomethyl

methygtﬁeblétﬂyleﬁ%tyeélﬁﬂaﬁbgetﬁyFEtﬁértfﬁrabyr%rnéugwcerrﬁmwetﬁy}y be added,

er, Rro ycoI monoethyl.e her Iene [ meth ther
accordzt y‘iene g yco |efh§/]I eﬁ? o gmfw enfgsg}/ ol (gi 8\'(( gFétLearnbcEtafomde or the

like orspmn@ﬁicet@wloﬂerqh/&pb@@a@e&hyl ether acetate, propylene glycol
monomethyl ether acetate,

Furthermore, in order to enhance adhesion with a base substrate such as a silicon
wafer, 0.5 to 10% by weight of a silane coupling agent or a titanium chelating agent may
be added to a varnish, which is the photosensitive resin composition. Alternatively, the
base substrate may be subjected to pretreatment with such chemical.

When adding a chemical to the varnish, a silane coupling agent, such as
methylmethacryloxydimethoxysilane or 3-aminopropyltrimethoxysilane, a titanium
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 is dissolved in a
solvent such as i1sopropanol, 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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propyl acetate, butyl acetate, isobutyl acetate, 3-methoxybutyl acetate,
3-methyl-3-methoxybutyl acetate, methyl lactate, ethyl lactate, and butyl
lactate; ketones, such as acetylacetone, methyl propylketone,
methylbutylketone, methyl isobutyl ketone, cyclopentanone, and
2-heptanone; alcohols, such as butyl alcohol, isobutyl alcohol, pentanal,
some #aRethyEZ-pERiaROL3 ety heeutanek 3-methyk3metaoxyhuiangk of s0°c to
and diacetone alcohol; aromatic hydrocarbons, such as toluene and
300° Cxyderighanble Neanethyl2qyrrolidong; hzeyclahexyspypaolidoneproceed.
N,N-dimethylfonnamide, N,N-dimethylacetamide, dimethylsulfoxide, and .
y- B RS RS O th 6N RUTABBUAG S CapHISRbIRTSS410Ing AR not comprise
component. nd having a boiling point of 100C . to 180C at atmospheri
RGeS e R
dissol 8881 JYREQfcAPARRSITON Maynal e apRlied Rrcalse of vareHzationr Pt fostance
36 solvent at the time of coating- If a boiling point exceeds 180C, the
1s contempéradturengtowhich thieeeqgrihpesitichdsineaistl sated hecorhest hightiandt, and an
.. the material of the base substrate is disadvantageously restricted in
acid opbastchy ¥eeAled; udd bt sradieriespanie B aRsEBRAMY EorissHEHtgjIm. such
as he:£R801650e formation.pra hamogenous,epaling as a base substrate.
pecific exémpfes olfpaptlcglartly p’re?erab & solvents include
cyslopentanees: piviens ghcoldeepemathyl@thes, ethvigreoleelpound having
monoethyl ether, propylene glycol monomethyl ether, methyl lactate, ethyl
phenolactardrefatetonepatce ok dndilerhethgl-Sasedthakvindiancl SPleesadhourt organic
of the organic solvent used in the resin composition of the present
solvenhyention is preferably 20 to 800 parts by weight, and more preferably 30
to R00,pAITS LY, eIt hRse.An 100-patS %X‘{?"QQHP@&"Q%&Q'W%% to 250°C
the component (a). They may be used alone or in combihation.
at atmSsifisadrienthsudemethod for forming heat resistant resin patterns using the
photosensitive composition of the present invention is described. The
phidtGeemstive (8sir BRisosRIBRNG Yisislidd tha BuissRhta vANifcom@atde: cthers,
ceramics, gallium arsenide, and the like are used as the substrate
such A R e A D S et s propyiene

glycolaRRliednda: fPeexaMplep SRIACOMIY monoethyl ether, ethylene glycol dimethyl

ether, ethylene glycol diethyl ether, and ethylene glycol dibutylether; acetates, such as
ethylene glycol monoethyl ether acetate, propylene glycol monomethyl ether acetate,
propyl acetate, butyl acetate, isobutyl acetate, 3-methoxybutyl acetate,
3—1ﬁethyl-3—methoxybutyl acetate, methyl lactate, ethyl lactate, and butyl lactate; ketones,
such as acetylacetone, methylpropylketone, methylbutylketone, methylisobutyiketone,
cyclopentanone, and 2-heptanone; alcohols, such as butyl alcohol, isobutyl alcohol,
pentanol, 4-methyl-2-pentanol, 3-methyl-2-butanol, 3-methyl-3-methoxy butanol, and
diacetone alcohol; aromatic hydrocarbons, such as toluene and xylene; and
N-methy!l-2-pyrrolidone, N-cyclohexyl-2-pyrrolidone, N,N-dimethylformamide,
N,N—dimethylacetamide, 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 atmospheric pressure are particularly preferable. If a boiling point is fower

than 100°C, some type of composition may not be applied because of vaporization of a
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with spinner, spray coating, or roll coating. The thickness of the coated

film depends on a means of application, a solid content in the

composition, the viscosity of the composition, and the like. Coating is

generally applied to a thickness of | to 150 }rm on a dry basis. The

substrate coated with the photosensitive resin composition is then dried to
solvedPHD & lpy0f the phgigsensitive lggﬁﬂlﬁlo 1915@9964%@'p@O'“s(fr%@r"[’g%{peratum at

performed at a temperature of 50C to 150C for a period of 1 minute to
whichseverabhgurstusingsah«eng agelobplatednfiangd rayg, adidhedikeiafhef the base

film of the photosensitive resin composition is then exposed to actinic rays
substrghedaghsadviaiei Braialy A S Ed pattsas Ut avivlet Adke; VisHné figidvent capable

. _electron rays, and X rays are generally used as.the actinic rays. In the
of ais Rt T LSRR IR YRS s AT ey Pty = oo
substrif@m a mercury vapor lamp is preferably used. In order to form a pattern
of resin composition, unexposed regions of the film are removed with a
devptoper atengdvelopipgriiksithd viguelepebdos@xamplénciude cyclopentanone,
N-methyl-2-pyrrolidone, N-acetyl-2-pyrrolidone, N,N-dimethylformamide,
ethyleRene bRty R it E Bt etilidtreddec o Thenagiby! cther, propylene glycol
monof X'Hh"?? ertr'aéql“é‘éﬁPzWaV1EC a‘ﬂé,ed agng. Alter: é',"e'ycr-%éjgt%g"eg‘?ﬁgﬂol, and
may-be dissolved in: for example’, organic solvents; such as Methahol;

3-metginangleisepiepyiaigohol, methyl carbitol, ethyl carbitol, toluene, xylene,
ethyl lactate, ethyl pyruvate, propylehe glycol monomethyl ether acetate,

mdihyla8amethokyhropignate s@hsh3rstiioxy phepiesiate odhepitanong, tre present

. ethyl acetate; an ague solution of tetramethylammonium; or an
‘“"entéﬂhéﬁoﬂ?éa%fﬁh%r? ftﬁrgifiﬁﬁ‘ﬁté ESmpoat, Bt aEe disdsandiamthe, 500 parts by

weighgi%%ls)él@'@m?@éhﬁﬁ&% WMW@M@%&%&%%@@/@%' SSMWHN They may

carbonate, potassium carbonate, triethylamine, ylamine,

be usethetbytanine cdithgthylamine, dimethylaminoethyl acetate,
dimethylaminoethanol, dimethylaminoethylmethacrylate,
cyelotisayieifine 2ethyiBAd dfamifer e Behomhethsieinatiapsine patterns using the

Particularl refe{ably,flgg develo;eer IS dissolve&i in an_ aqueous solution
photose]nts%we ¢ Q5111011 0 ¢ present invention s, GSC]fl &d, .
of tetrame ﬂammonlum arid an aqueous solution of an alkaline

compoping siehias dirthanQlampingi dietbvigmingethanob Sedium A silicon wafer,

hydroxide, potassium
ceramics, gallium arsenide, and the like are used as the substrate, although the substrate
is not limited thereto. The composition may be applied via, for example, spin coating
with spinner, spray coating, or roll coating. The thickness of the coated film depends
on a means of application, a solid content in the composition, the viscosity of the
composition, and the like. Coating 1s generally applied to a thickness of 1 to 150 pum
on a dry basis.

The substrate coated with the photosensitive resin composition is then dried to
forrm 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. Ultraviolet light, visible light, electron rays,

and X rays are gencrally used as the actinic rays. In the present invention, i rays (365
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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
nm), Himetwtacrylamide, aleohols, suchrasimethanal- ethanal1anjsepepanably used.
esters, such as ethyl lactate, or propylene glycol monomethyl ether
adetate]or tkeforres; sudteas ofyclepentanpoe syclohexgarone rigobutylcf the film
ketone, or methyl isobutyl ketone. After developing, the substrate is
are reaued With dafeic OpateiTay €oR@MMicohols, such as ethanol or
isapropyl pleghol. OFesicrs, syichas et lactate. oLRIORVIRNEANES) oy roidone,
monomethyl ether’acetate. ifthe resolution of a deve Oop€&d pattern is
N,N-dimpraved:erdhepermissiglerrange:af 138aayglaning copgitionst isiifoxide, or
widened, a step of baking may be additionally carried out before
hexamgévelppinghThisaprobessis preferdbiyocarriechburat 500yt 18O Cleantbper may be
. maore preferably at 60C to 150C. The duration thereof is preferably
dissol i yetP 1 6" e85 ST 8HY SEVBIEN Hodhs "ey BHdRaRa 151hgas 1P propyl alcohol,

methy[GAGHYIM ?PEB%@&?F?&Q@&P AlLle é&@?ﬁ‘&g@?&’ %ﬂ%yqeﬁ%iﬁ%%h/&?ﬁmpylehe

Accordingly, it must be proceedéd with caution. After develop res
glycolfilm is feisnechbyhhieating atAA0C to 280Gatdeat treatiem Is-aasriet Optopionate,
by gradually raising the temperature by selecting the temperatures or
ethyl-TomtipeoRisly raising the tetaperaturebycseldctiriy @ Givetirap@ecops solution of
temperature.for 5 minutes to 5 hours. For example, heat treatment is
te"famgag]?}ifeaéné%‘%rb%}“ﬁeé}ﬁné“bt FBHEEUS0BL Y AY 3% é’%of‘gbarh“uﬁut:e"sme‘jé)&ﬂd> such as
dietha iGN el RPRRIAI® IS iNeaHNFRISEAFINMIEOYIRMREI AR Ride, sodium
400C over the period of 2 hours. The heat resistant resin film prepared
carborfiom the@hstosensitivetresitecompuositiphuofithe présehyiavention isuased amine,
as a passivation film of semiconductors, a protective film of

dimet@éﬁ%&ﬁductor M&?%H}@Fﬁé&}ér insulafi6f*fitih of multﬁ%‘y@FWW“thamlv
dimetﬁﬁfa@%@'&ﬁ?ﬁ%@%ﬁ'ﬁ'&ban 'nsuc?[:'f’&!:%%x@ﬁ rotectingyirings;af the. or
oard, and othe

ircuit r films. The composition of’'the present invention
hexameaiyDensrtnagean imsutatianriaygsraeauisied fora dispimpunitisFdissolved in an

example, a display unit comprising an insulation layer

aqueous solution of tetramethylammomum and an aqueous solution of an alkaline
compound such as diethanolamine, diethylaminoethanol, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, or tricthylamine. 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
.cyclopentanone, 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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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

develothasexamples. i e phetosensitiye sesinrampesitionand dhelike Werlgricd out
evaluated in the following manner. Measurement of the rate of imide

before cbnwvérgion The hateof imitles qornfersioly afthepalymer 6880 wass80°C, and more
calculated in the 39 following manner. At the outset, the infrared

preferaiiX GHhfidn spctriifh ‘of thESofiHiel Wadhfeasurelr Afth bk ABStfstioh? seconds
and s<P8AK,8410° PRIYIMIde. (DI sucie. were detedied & around LIA2LM: ail the
and 1377 em t. Subsequently, the polymer was su%}’ected {0 heat

regionireRlMeNt it 36Q61RA NikegeriaNesRhaIetosd Houtcthear infraredution.
absorption spectrum was measured after heat treatment, and the

obtdieredeyebipmensit anaidunds187Therh by Inasicgnapdrd@P witl the0°C.  Heat
intensity before heat g;atmentt determine the rate of imide conversion

treatmgnty )5 L SRIMET h&tEre Neat RERRHENC EEIMSati of PRBESRBHSItDE resicting  the
temperflii}dNS PROIASEASILYS resin, ,f{}i%o%'@i%e(&%{;ﬁ@%ersé?é%H%%éﬁ W20 range of

varnish) was applied onto a 6-inch silicon wafer so'that the ness of
tempertherfilrfowoutdiber80 m aftesupsebakingsandplasiban:piebaked it dR8Cd out by

~ for 2 minutes on a hot plate (Mark-7, Tokyo Electron Limited) to form a
heatingypolodbhsitie resinufims MeabireMentrofifins shlcknddéeThrt thitknessperature is

. was measured at a refractive index 0f.1.73 using RamdaA. STM-602

near S Rty CeGetier AT Al B eised
PatierABs SR IR AR SXPARING BRI GRESE YN 36 s Al WAYEIRRIN, mposition
stepper, Ultratech), and exposure was carried out in all wavelength

of the pagrgas mivantintersityedf 200 padicnadifin fdrmsffdrineynductors, 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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Post-exposure baking Before developing, the exposed film was subjected
to post-exposure baking on a hot plate (Mark-7, Tokyo Electron Limited)
at 60C for 1 minute. Developing An aqueous solution of 2.38%
tetramethyl ammonium hydroxide was sprayed for 10 seconds at 50
rotations using a developing machine of Mark-7 (Tokyo Electron Ltd.).

followidd'hilim as thef allowed o, stand Jor 6036e0nds ahOfokatioN: tﬁi@ﬁ‘?@l ymer was

with water at 400 rotations, and dried by spinning for 10 seconds at 3,

. measurd@fationshéaat tigatmept{eringjhEhpdlevalopethfilie wassubjeate tdetected at
heat treatment using an inert oven 40 INH-21CD (Koyo Thermo Systems

around ¢380L@) attetnpératureand the trfe dakeribied ivlexsnpies. Chitsmibio heat

of the film retentivity The film retentivil s calculated according to.the ,
treatmeRl i eiot) bolah O AT FEEBIO AL ke L ok BUUSIOAGE R g spectrum
was meﬁgk‘f}@?ﬁﬁﬁﬁ %’@cﬂkﬁgam@gﬁ& 109 %%@%@f&@%@&ﬁ'ﬁﬂeﬂ%ﬁ?t%t&@ﬁﬁ& 1377 em™

shrinkage The film retentivity after shrinkage was calculatéd according to
was coiltfjeafelowirly tequatiani filtrefetentvity attersbiinkagk (Yonmthitkness off imide

heat-treated film / thickness of developed film x 100 Crack resistance The
conversgayslopediwadstje b tscrEaEHeatment under arbitrary conditions,

aInd Whetherpr not the carner of the 50-pm ” punched pattern (i.e., a

t

phonrc % f}a? ri1l DP5 Sﬁm % S|:1)rr1n 1{/1\}55 cracked (n = 5) was observed

uridenapeptical MICIOSEOPSmpH SR e sitanae e drvalared flm Wasish) was
subjected to heat treatment under arbitrary conditions, and whether or not.

applied thetcarfemohthid &@:paaftieft phttetine(teclaleft patiecriidh50 i R6BAmin after
was wrinkled (n = 5) was observed under an optical microscope.
prebaking, and was then prebaked at 100°C for 2 minutes on a hot plate (Mark-7, Tokyo
Electron Limited) to form a photosensitive resin film.
Measurement of film thickness
The thickness was measured at a refractive index of 1.73 using RamdzA
STM-602 (Dainippon Screen Mfg. Co., Ltd.).
Exposure
A reticle having an incised pattern was set in an exposing machine (Spectrum 3e,
all-wavelength stepper, Ultratech), and exposure was carried out n all wavelength
ranges at an intensity of 700 mJ/em? (in terms of i-line).
Post-exposure baking
Before developing, the exposed film was subjected to post-exposure baking on a
hot plate (Mark-7, Tokyo Electron Limited) at 60°C for 1 minute.
Developing
An aqueous solution of 2.38% tetramethylammonium hydroxide was sprayed for
10 seconds at 50 rotations using a developing machine of Mark-7 (Tokyo Electron Ltd.).
The film was then allowed to stand for 60 seconds at 0 rotation, 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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Synthetic Example 1: Synthesis of activated ester compound (I) In a dry
nitrogen gas stream, 18.5 g (0.1 mol) of 4-carboxybenzoic acid chloride
and 13.5 g (0.1 mol) of hydroxybenzotriazole were dissolved in 100 g of
tetrahydrofuran (THF), and the solution was cooled to -15C. A solution of
10 g (0.1 mol) of triethylamine in 50 g of THE was added dropwise

A so that the temperature of:the, reaction ig’)qi jld{ﬂgtt%%egg ibed
INH 210@%%8# ﬁuleﬂ %{r:é%}/(\)ns%ey Sggg}ﬁﬁo mléhf‘ngﬁitfge\ll}/gg%%h%weéq to react at ZSSCEH1 e
examplfar 4 hours. The reaction solution was concentrated with a rotary
evaporator to obtain an activated ester compound (I). 41 HOOC
COQRMNNLON G(1h SynthetitcExarple 2: Synthesis of
h%drox I-group-containing acid anhydride (l1) In a dry nitrogen gas stream,
he gﬁ)fé?o@fmﬁr)v&fy /oSN pARRY D HEXAfEoraptbBane
(RAHA.a06 342 8402 el ok Ayl Qlveidd ahar et dsal At 0: 1
g of gamma butyrolactone Lq, and the fesu tm%l solution was cooled to
%ﬁm 1)8?619[16’1%/’ %é{? ?hl% xbs) !) 9 K ?5 Il}ﬁ IE : ? iad
100 -15C. Subsequently, a solution of 22.1 g (0.11 mol) of trimellitic anhydride
chloride in 50 g of GBL was added dropwise thereto, so that the
téraperature of the debitistesbiutivnidid sotiekeeed 0C. After the dropwise
addition, the mixture was allowed to react at OC for 4 hours,. The reacti :
SORRiGH S SBHEMHAIEE T A T6al SV SHAT it HE B8Pt ine
olution was added to 1 1 of toluene to obtain the acid anhydride (Il). HO
i
OH NNO OIHF3CCF3HO0O0 (11) Synthetic Example 3: Synthesis of
hytlraxyd sghoiuprearitainihg siamene/Qompaukade(tH)o BAHE (1813 {005 thickness
mol) was dissolved in 100 ml of acetone and 17.4 g (0.3 viol) of propylene
of devedggd, Akl thédesulting solution was cooled to -15C. Subsequently, a
sellyt{i%nrggi%%gf (0.11 mol) of 4-nitrobenzoyl chloride in 100 ml of
acione Was added dropwise thereto. After the dropwise addition, the

MiXIEE-Was Allowiesh IR £8a8hjected to heat treatment under arbitrary conditions,

equatio

and whether or not the corner of the 50-pum r: punched pattern (i.e., a punched pattern of
50 pm x50 um) was cracked (n = 5) was observed under an optical microscope.

Stress resistance

The developed film was subjected to heat treatment under arbitrary conditions,
and whether or not the corner of the 50-um o left pattern (i.e., a left pattern of 50 wm

x50 pm) was wrinkled (n = 5) was observed under an optical microscope.

Synthetic Example 1: Synthesis of activated ester compound (1)

In a dry nitrogen gas stream, 18.5 g (0.1 mol) of 4-carboxybenzoic acid chioride
and 13.5 g (0.1 mol) of hydroxybenzotriazole were dissolved in 100 g of tetrahydrofuran
(THF), and the solution was cooled to -15°C. A solution of 10 g (0.1 mol) of
triethylamine in 50 g of THF was added dropwise thereto, so that the temperature of the
reaction solution did not exceed 0°C. After the dropwise addition, the 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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at -15C for 4 hours and the temperature of the mixture was then allowed
to return to room temperature. White solid deposits were separated by
filtration and were dried in 42 vacuo at 50C. The solid (30 g) was placed
in a 300 ml stainless-steel autoclave, dispersed in 250 ml of methyl
cellosolve, and then blended with 2 g of 5% palladium-carbon- Hydrogen
was introduced thegeto,by a balloon, and a reduction reaction was
performeﬁI @%00 erzgtjﬁ _App ‘x' ately 2 hours thereatfter, it was
ensured e bgilloa r di td y more, and the reaction was
terminated. After the termination oaction, a palladium compound

as a catalyst was removed by filtra Md the reaction solution was

concentrated with a rotary evaporatert&/obtain g diamine compound (lI1).

The obtained solid was used in the reaction in such a state. HO OH H

F3C CF3 H NH2 H2N (lll) The compounds having phenolic hydroxyl

groups used in the Examples and comparative examples are shown
SynthebelBwaBI€RA3GHB Ok OFhHDWE Yi-ged QHHOHRE CH20H HITAHAT) |

CHZOCH3 CH3 |1 H3C " CH3 OH CH3 CH3 TrisP-PA DML-PC

DRMOMEPTEBY O * Mirggeh OBROH GHRRIN HOHRE CHROHMS |1 o) of

2.2-bis %‘890%%%'%%;0 n%l%lrgeexgﬁgé%(;%zolggn%lI?iAqJP}/I 514942 ¢ 0.3 mol) of

3COH2C~,"N
allyl glycidyl ether were dissolved in 100 g of gamma butyrolactone (GBL), and the
resulting solution was cooled to -15°C. Subsequently, a solution of 22.1 g (0.11 mol) of
trimellitic anhydride chloride in 50 g of GBI was added dropwise thereto, so that the
temperature of the reaction solution did not exceed 0°C.  After the dropwise addition,
the mixture was allowed to react at 0°C for 4 hours. The reaction solution was

concentrated with a rotary evaporator, and the concentrated solution was added to 1 | of

toluene to obtain the acid.anhydride (1I).

0 : 0 (1)

Synthetic Example 3: Synthesis of hydroxyl-group-containing diamine compound (Iii)
BAHF (18.3 g, 0.05 mol) was dissolved in 100 ml of acetone and 17.4 g (0.3
mol) of propylene oxide, and the resulting solution was cooled to -15°C. - Subsequently,
a solution of 20.4 g (0.11 mol) of 4-nitrobenzoyl chloride in 100 ml of acetone was
added dropwise thereto.  After the dropwise addition, the mixture was allowed to 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 filtration and were dried in
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N4N H3COH2C-NxN-CH20CH3 H3COH2C/NJ:N~N;CH20CHS3
H3COH2C-NxN-CH20CH3 H3COH2C CH20CH3 0 NIKALAC
MW-100LM NIKALAC MX-270 N H3C" N /CH3 H3C' ,CH3 H3CJ CH3
H3C''~N CH3 0 NHC4Hg il H3CN\CH3 N \CH O NHC4H9 C H33 CVL
A-DMA OIL BLUE 2N Example 1 In a dry nitrogen gas stream, 11.41 g

ACLO tho 5& mol) of 4,4'-diaminodiphenyl ether, 1.24 g (0.005 mol) of

' -bis(3-aminopropyl)tetramethyldisiloxane, and 8.18 g (0.075 mol) of

3apinophenol {Tokyo Kasei Kaaya 6eoml-tddias.as apdcanagrRMWe &persed in
dissolved in 80 g of N-methyl-2-pyrrolidone (NMP).

250 mBis{3etlizhrbobyphbreyl)etidethas dibmidedridel (81202 goD.1maldndi2d garbon.
of NMP were added thereto, and the mixture was _allowed to react at 20C

Hydrogen yabipiseibtrehthesoe ‘Pé;rfh %Eﬁgwﬁaﬁeaﬂ@ﬂ@ grofeggiine Wakperformed
at roomagqudetrg%?ép’ %?é%%%%g%@?g:ﬁgﬁ% %ﬁgpeté?% VYFQJ%L(XI%QSGUE%Q?HQF the balloon

mixture was agit ours. After the completion o
did notagitationthe,selition wias reaured iQ &hofwaler, angayhite depasiision of the
were collected by filtration. The collected deposits were washed three
reactiotimegaiVitti watep apd dribdsin gatabiiry dryenat 8 fof i 20athoursnitée reaction
. resulting polymer golid was subjected to infrared absorption spectrum

solutiop A FAHBRE AR tHE abLOIBtion HHARE 6F e PRt Tidecstiierfend (-
The oblifIE0RIESIRA AL AN, 7806 1,A00 4374, 6rp- 1. The rate of imide

conversion of the polymer solid mixture thus obtained was inspected.
Subsequently, 10 g of this polymer solid, 0.5 g of a photopolymerization
initiator, i.e., bis(a;i nitrosopropiophenon&?xime)isophthal, lgofa

thermally crosslinkabhe
L k©0
/©/U\N N
H H
HoN ~NH

Fa¢  CF3
2 am

The compounds having phenolic hydroxyl groups used in the Examples and

comparative examples are shown below.

43



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 A, which is a
negative-working photosensitive polyimide composition. With the use of
this varnlsh a photosensitive polyimide film was formed on a S|I|con wafer

: 2 At C for}@(&;@qq
eye|opability of the Varni he fllmbzz(iient|V|ty, the film
r shrinkage, the crack iresistance, and stress tegistagrceCH;
ted. Example 2 In a dry Fﬁh’égen gas stream, 49.57 g (0Q§2
mol) of the ydroxyl group-containing diamine compound (ll), which was
qhtpipegin Synthetic Example DMnd’8.91 g (0.035 mol) of tHE'dEtvAkEd
ester compound (I) as an endcap agent were dissolved in 150 g of NMP.
Bis(3,4-dicarboxyphenyl)ether dianhydride (31.02 g, 0.1 mol) and 30 g of

NMP were added thereto, and the mixture was aIIowed to react at 20C for

ONN&S poure

filtration. The ; ' d
dried in a vacuum dryer at 80C for 20 hours. The resulting polymensolld

B-a wiassuisiectedzondfrared absorptipyRspectrum measurement, and the
absorption peaks of the polyimide imide structure were detectedat-HQ
around 1780 cm -1 and 1377 cm-1. The rate of imide conversion of the

(ﬂg@l@{h&éld m@qtpr@(tjws obtained was inspected. Subsequently, 10 g of
the polymerﬁ“dfd 2 gofad photopolymerlzatlon initiatoty
2-benzyl-2- d| ethylamlno | -(4- morphoh@mﬂgm)—hu&wn@;qz@(g
Qe(gﬁeéythr facr mpound having a polyl)ﬁe(lzable functlonal
group? ¢ pri§ nsaturate double bidgG$é) |-t oN—CH,OCH;,
H \@,r(yjlfi@ét oxy3|lane04@r(e(d;s§olved in 10 g of y-buty¢glactone to prepare
a varnish B, which is a negative-working photosensitive polyimide
compdélﬁ@rhAWM‘Ntﬁé)OlsM of this varnish, a phofbd&MshfydtX-270

ch\N _CH, |
A DYPD] N\CH3 O NHC,Hqg
&
N O NHC,Hg
HC NCH,
OIL BLUE 2N
A-DMA

‘Example 1

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 N-methyl-2-pyrrolidone (NMP). Bis(3,4-dicarboxyphenylether
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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 200C 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 3 In a
dianhydfYdRIrPOen gag sUsaMaf8-5% 9 (- QLAMOLOLHIG 4 thereto, and the mixture was

hydroxyl-group-containing diamine compound (lll), which was obtained in
allowe8ynthetia EXANOIED, Was aissolvein 25009 Of NMPhIBE.  Thereafter, 15 g of

hydroxyl-group-containing acid anhydride (1) (71.45 g, 0.1 mol), which
xyleneywps GHEGASHGHT Sy NTRBTCEaTAPIE 2e el 72881rgD. DAt mbly . and the mixture

3-hydrox lic anhydride (Tokyo Kasei Kogyo Co., Ltd.) as an, endcap
was o R NP RH" and A e e S 40 Haee MbOe o wes
pouredBinfOUs-cFBEealtan > 8 Qf x¥lengwas addedheretn, MR feRFHONThe collected
solution was subjected to azeotropy with xylene, and the mixture was
deposiagitatedrat 160 @ fer 5iheurs:itAftesttheapdndpletion afagiatiodrihe at 80°C for 20
solution was poured into 2 1 of water, and white deposits were collected
hours. py It fsH e Bola@Ed tEpbshewerbitabdaniabash e iptipn spectrum

measu%\:/cr??tfrgtaggdd {}I‘leda nsg‘rvgcuum Q/ %r ?1%68 9C,for 2 eq(r)r%rgé IQSC&%%g lw&e detected at

00N pCAKS. OLY1IT1
mér solidwas’'s jeCt%da oin rare(lj) alleorp Ion spectrum

aroundMeasUERTeREdangthe absorptien peaks afthe Reliide imidetrueiyiger solid
were detected at around 1780 em-1 and 1377 cm 1. The rate of imide

mixturedhvergion ofidheapohapertedlid mixture thus obtained was inspected.

Subsequently, 10 g of the polymer solid, 2.5 g of a photopolymerization
ir#d ?8%“?_‘8 %r/, 10 gotrﬂns polgfmer solid, 0.5% ofa%hotogol¥/merizaiion initiator,

i.c., bigBSRBREFAUpRIYIAmIng s marenolpeRhenybutanone: 1, 8,0 of . y;

e 1p(;-:'ntaeryth?itlcﬁjtrigcr?&late aecompo%ﬂldé’ Ea@fng’g p%lftggriéaﬁlg% ct%?l%ﬁhnkable

compognduld i calmpisiog tdsatutated deylsienbandd)ehigOf @dhermaally2 ¢ of TrisP-PA,
crosslinkable compound DML-PC (trade name, Honshu Chemical

and 5 gfstyetiylalmopardiagon afn (e Reakianewers digssiiaabile fonctional

of 3-methyl-3-methoxy, butanol to prepare a varnish C, which is a _
BrouD G RAG PRt U B Bmias c PO o Wt i oy pfectate t

prepardhiS ¥aish axphelosensitye: pRYINIAS M RS A med.0nL & SilEen é’Mﬂfl%'bsition.

‘ as described above, exposed, post-exposure baked, developed in an
With tigkatine fithvislopenignd: thlert heatsiteatepody H80E fin60vminitaseThen a silicon
alkaline developability of the varnish,
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 2

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 activated ester compound (I) as an endcap
agent were dissolved in 150 g of NMP. Bis(3,4-dicarboxyphenyl)ether 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



the film retentivity, the film retentivity after shrinkage, the crack resistance,
and stress resistance were evaluated. Example 4 In a dry nitrogen gas
stream, 40.5 g (0.067 mol) of the hydroxyl-group-containing diamine
compound (Ill), which was obtained in Synthetic Example 3, and 1.24 g
(0.005 mol) of 1,3-bis(3-aminopropyl)tetramethyldisiloxane were

... dissolved.jn 130 g of NMP. 3,3', 4. 4'-Biphenyltetrac ,rng lic aci .
agua{eg. 3 lg(gatg ;&19/32%(5)%3 g)é1n(§hfocon}g\lywn 0?' aé’é‘yg(ﬁﬂfh %1 solution was

ianhydri 1 mol)a go were ereto, an

pouredifginixiuse was allgwedin. rgaet at 20 foc b heurand, then AR0C R2 collected
hours. 4-Aminothiophenol (6.89 g, 0.055 mod, Tokyo Kasei Kogyo Co.,

depositstevy wasatde ditheretocand thexmixturedvase dgitated @t b Gdorr22h80FS for 20

and then at 180C for 5 hours, After the completion of agitation, the
hours. goflfor SHRNIPEURSEYRIG 350t Witer, SaREHisHe Bepistictletbconiagspectrum

measm%dé'ét{ a%%‘ tﬂ:eha?b%‘c%yet%g;d %%Egggfﬁﬁ’eereggy"arﬁ?c?g hrge mes With WaISr  ied at
and dried In'a” vacuum rfer at of 20" hours. ‘The Tésulting polymer

aroundSPligvas subjacted 1o.47 infrared aRs PRSP ESHIET HRASUIBMSB iy mer solid
and the absorption peaks of the polyimide imide structure were detected

mixturatiareurhdal78Dwas heapd X877 cm-'_ The rate of imide conversion of the
palymer solid mixture thus obtained was inspected. Subsequently, 10 g of

e BoRIErS0Iib” 6.2 4 1BF P PROTSTOI MEriZalioH ikabpalgmerization initiator,
ie., W&%@WB.%mﬁe%aqn%95@35&%@@3&9%@gﬁ@@gﬂ%ﬁ@g@?ﬂ:sop@ha‘1g of

0.3 g of” a thermally crosslinkable compoun rade name,
pentaey0iist) GhasicakdndustynGoubdd. hangdd.a gflymerizable functional group
dimethylol-tricyclodecane diacrylate, (a compound having a
compriplgnaszabie od etionaltyedin comiplising urisaltratsthdonblebondgse dissolved
were_dissolved in 13 g of pro glene glycol. monomethy| ether to prepare a
ity b

in 10 & AlsH BUWARASLES ndgdth Ring PREWDsEnsitIE Bolinfig8eeative-working
photos&XNPASIHRR,; With theysesafshis varpishya photgsansitive RAIRIR filRensitive

was formed on a silicon wafer as described above, exposed,
polyimplst-&kposwies bakededievelopedsihi amalkadifee develbper;iant theovkeakxposed,

treated at 150C for 60 minutes. The alkaline developability of the varnish,
Post-expRsifh Patitivie) cireefing ritettiatipartisr shpitagad e ragyt treated at 200°C

for 60 ﬁ%%iﬁ{%gce’I%%daﬁrzﬁlsx?ergé%%%%%m%eo Mfaeluva:‘a:[r%gsh, the film retentivity, the fiim

retentivity after shrinkage, the crack resistance, and stress resistance were evaluated.

Example 3

In a dry nitrogen gas stream, 46.55 g (0.077 mol} of the
hydroxyl-group-containing diamine compound (Ili), which was obtained in Synthetic
Example 3, was dissolved 1n 250 g of NMP. The hydroxyl-group-containing acid
anhydride (II) (71.45 g, 0.1 mol), which was obtained in Synthetic Example 2, and 7.38
g (0.045 mol) of 3-hydroxyphthalic anhydnide (Tokyo Kasei Kogyo Co., Ltd.} as an
endcap agent were added thereto, and the maxture was allowed to react at 606°C for 6
bours. 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 | of water, and white

deposits were collected by filtration. The collected deposits were washed three times
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Example 5 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 moll 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.
: s(3;4-dicarboxy hen eth r. dianhy;, 31. 0.10 mal) and
with w M(Pd\l/}vdgrogng%dl thereltzgnang tﬁeqringéﬁiz %/?/55%”%%%3 toﬁg]e%c{ewg%?%fg plymer

solid wafiaubpnddhen ahhake dfabddipuis: TheseastiondraausiNasiienhe absorption
agitated at 180C for 5 hours. After the completion of agitation, the

peaks ofdutipn wasipouned intt B uof water dard whité deposits 7@ recoliedtéd?7 cm™
by filtration. The collected deposﬂs were washed three times with water

The latsﬁ%f HRRSEIRPY %%Oé&@r}aq YO0 F5H 8 Heeher g e shifiHy porpharspected.
%t&%g&%ﬁeﬁ&@ é ?QFQJ&E’%O@ %Ogdf &S V%chrﬁ‘zta 09 initiator,
rptio peatRso e

the a ylmlde |rﬁ|d ructure were detecte

e, arog N 8QaAEh AReh IR i{mﬁmoTdeﬁiﬁ);ﬁﬁ@ imidesgenversion s)f th% of
polymer solid mixture thus obtained was inspected. Subsequently, 10 g of

pentaenft@ipiniersulid!©. 449 shaphotospolaverizationdhitintorzélds functional group
1,2-octanedione,1-[4-(phenylthio)phenyl]-,2-(0-benzoyl oxim of a
comprigho i S Ao T N A AR Thr e Bmpound

DML-peanya.Ghenical Copbidy, 0390t an AIRMAGPlopant (tiadenames 1 ¢ of
Hodogaya Chemical Co., Ltd.), and 10 g of triméthylolpropané triacrylate

vinyltrifachopouns dawng camllymeﬁlﬂatﬂegf wfczmnai}gm&me&mpysbmganoi to prepare
unsaturated double bonds) were dissolved in 10 g of diacetone alcohol to

a Vamlf}?e%aféfa%mi%h@amw&l&lﬁég@W@%@ﬁkﬁh‘gﬁp}%m@ﬁw@@@@ﬁwge With

o osition. With ? use of. thls rn| hotose?smve polylmlgef m
the use 0 t 15 Var ish, a pho sen81 e do a sificon wafer as
ormed ona dificon wa era e ove, expose

descnb@@sett@%omw%ﬁ%qjemnaaa&@ll@moggdfeipaﬁramaﬁﬁ@%m%er and

treated at 180C for 60 minutes. The alkaline developability of the varnish,
then hetietfitaigdten{ifity CtHetfi retentidty affer shiradkagdethdogracitity of the varnish,
resistance, and s Eﬁﬁﬁresstance were evaluated. Example 6 The polymer

the Sl SEECOHG Hedl EHBIE ) bt '8'0"a & BHistoBehyErlz AETARRFRIER stress
resistand® vecPeRgYAsdimethylamino-I-(4-morpholinophenyl)-butanone-1, 0.1 g
of

Example 4

In a dry nitrogen gas stream, 405 g (0.067 mol) of the
hydroxyl-group-containing diamine compound (III), which was obtained in Synthetic
Example 3, and 1.24 g (0.005 mol} of 1,3-bis(3-aminopropyl)tetramethyldisiloxane
were dissolved in 130 g of NMP. 3,37, 4,4'-Biphenyltetfacarboxylic acid dianhydride
(29.42 g, 0.1 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 2 hours. 4-Aminothiophenol (6.89 g,
(.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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an Oil Blue 2N colorant (trade name, Orient Chemical Co., Ltd.), 0.2 g of a
CVL colorant (trade name, Hodogaya Chemical Co., Ltd.), 3.5 g of
dimethylol-tricyclodecane diacrylate (a compound having a polymerizable
functional group comprising unsaturated double bonds), and 1.5 g of
trimethylolpropane diacrylate were dissolved in 13 g of ethyl lactate to
infrare@@@%ﬁg%é’;@r %@tFmWM%%x%ﬁ%g@,t'gﬁaNQ{g'QQSBE]B{RJ?{?B%%%(?cﬁomg_nmyimide
composition. With the use of this varnish, a photosensitive polyimide film
imide was:formedroniasilicanwafenas described ahove,3e%posel, The rate of imide
post-exposure baked, developed in an alkaline developer, and then heat
convergieated heaooTHst 60 iRutes T HelalkAlitacdevatowabiitiedf the varnish,

the film retentivity, the fijm retentivity after shrinkage, the crack . . . .
O 6o AR NN iRl RIS s Hgion nitiator
i.e., NPRMmessldobtained i Example: 4 {10:9h 5 0L AR0RRNREHRANIANG 3 ¢ of
initiator, i.e., 1:phenyl-1,2-butanedione-2-(o-méthoxycarbonyl)oxime, 1.7 g
a thernodldy thermialy drizsslinkable < arvpouid MM RTBP [frad@wnadhenical Industry
Honshu Chemical Industry Co., Ltd.), 1.5 g of BIR-PC (trade name, Asahi
Co., L@rbaﬁ{@eﬁéngcg_fsqﬁgggﬁs}ql;@}c[ g)c,ig_:?r&dilacrylate, (a compound having a

polymdSEISamIIORInEacaTIde s somaouP RN & crc dissolved in
polymerizable functional group comprising Unsaturated doublé’bonds),

13 g @dfepdale dimetbylaldricuslodacansdiagrylatewere.disgalued D 14.8i6h is a
y-butyrolactone and 8 g of cyclopentanone to prepare a varnish G, which
negativis-avnsgagvehwarking photpsensiiive qolimideccompogiiiche Withatheéhusearnish,

of this varnish, a photosensitive polyimide film was formed on a silicon

a photgisnsitixqRoliBR anole, ¥Rpoked ghbxhollirabakaler dsvafssedsd above.
exposegp@_‘sﬁa‘égg&%\é@' egédﬁagm%gafﬁﬁ treatpd a2 10Gder,30 fzfnlli@%ee% 108 treated

ine developabillity of the varnish, the film retentivity, the film retentivity
at 150°@itesr gurinkagestheTackigsisiance ] anbsiess rasistanceWere film retentivity,
evaluated. Example 8 The polymer solid obtained in Example 5 (10 g), 0.5
the ﬁh@ dfeéeﬁﬁdﬁébo@ﬁﬁéﬁbé.{mwgmitﬁr@)rﬁ@%}( resistance, and stress resistance were
evalua I-Bhenyl-l,2-butanedione-2-(o-methoxycarbonyl)oxime, 0.8gofa
tt‘fwe’rmally crosslinkable compound B-a type benzoxazine (trade name,
Shikoku Chemicals Corp.), 2.5 g of BIR-PC (trade name, Asahi Organic
Chemicals Industry Co.,
Example 5

In a dry  nitrogen gas stream, 30.03 g (0.082 mol} of
2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane (BAHF), 1.24 ¢ (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.
Bis(3,4-dicarboxyphenylether dianhydride (31.02 g, 0.10 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. The reaction product was then agitated at 180°C for 5 hours. After the
completion of agitation, the solution was poured into 3 | 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 200°C 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 cm™ and 1377 em’t.  The rate
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Ltd.), and 4 g of N-vinylcaprolactam and 2.5 of dimethylol-tricyclodecane
diacrylate, which are each a compound having a polymerizable functional
group comprising unsaturated double bonds, were dissolved in 15 g of
diacetone alcohol to prepare a varnish H, which is a negative-working
photosensitive polyimide composition. With the use of this varnish, a

of imidhesasensitive palyimidenfdmswig farmead-an @ silicen walelas sgesgribed
above, exposed, post-exposure baked, developed in an alkaline

dévdlepprerihd tRendight tredretat:086CKar 80 miplies pTheralkiatitien initiator,
. developability of the varnish, the film retentivity, the film retentivity after
1o L afifhkagEOte | chaclonsdistihear A Sties S orbsIant 8 e evaldatdd: Brsrmally
iFamp ingliym tin oxide (. ent electrade filpa havin
CmSShE]ickneéeg% 1 &ggw \%vllgsc orme{jg(?rhmrgﬁ?%cga%%ogg %ﬁ gﬁ&%&“ %%i%o" Ld.),
0.3 g @thicknensiaf delomi yrAdeansmef SPeLngh VeRerdeNostion @ Asatad 10 ¢ of
prepare a glass substrate. The glass substrate was cut into 120 x 100
trimethyilpipiophotoresist wais dppliethpnthé ITO sgbstratdy arlipaierfingtivas! group
carried out via exposyre and developing by a common photolithographic. -
compriBih SE T HEATThl &%ﬁgﬁ;ﬁ‘é%ﬁ BP0 Wetl rdhbvdadiyestening conol to

prepar@34, 15 ANRkESISE Was thenremoved 1o L%Hﬁlé%§ﬂ?§ﬂe%%§}%%ﬂ}g&_}g%mposition.

ITO film. The resulting striped first electro a pitc

With thiensityddf thie wasmith Asppeparechititbxxample s fhen adjustesivathn a silicon
ethyl lactate. The adjusted varnish A was applied on the first electrodes

wafer gp whesstibsttate Bye-nears ot spirtEsatagAd ks prepatencsh @mhoe alkaline

devcloB5S 8 19OC for 3 minutes, Togsepuling fln wras exposefl g Ia iy

roug omask, and the exposed por

of the 20&kHRYEIOREdAiMaNaaMeus sahtion af 2-38% TMAH TP HEsKIING R crack
was rinsed with pure water to obtain a polyimide pattern. The polyimide

resistapattendwas cured yriteatieng ievalniteden atmosphere in a clean oven at
170C for 30 minutes, and then at 170C for 60 minutes so as to form an
insulation layer that covers the edges of the first electrodes. The

Exampglgigkness of the insulation layer was approximately | m. An organic
electro 1 umine scent device was prepared using the substrate provided

The polymer solid obtained in Example 3 (10 g), 3 g of a photopolymerization
initiator, 1.e., 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butanone-1, 0.1 g of
an Oil Blue 2N colorant (trade name, Orient Chemical Co., Ltd.), 0.2 g of a CVL
colorant (trade name, Hodogaya Chemical Co., Ltd.), 3.5 g of dimethylol-tricyclodecane
diacrylate (a compound having a polymerizable functional group comprising unsaturated
double bonds), and 1.5 g of trimethylolpropane diacrylate were dissolved in 13 g of ethy}
lactate to prepare a varnish F, which is a negative-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 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.

Example 7
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with the insulation layer. A thin-film layer comprising a luminescent layer

was vacuum-deposited by a resistance-wire heating method. A hole

transport layer was formed on the entire effective area of the substrate by

vapor deposition. A luminescent layer and an aluminum second electrode

were formed with the use of a shadow mask. The aforementioned

suhstiaip wes temeved from therdepgsition deyige. Theo SUDSHAIS,WaSnerization

bonded to a sealing glass plate with the aid of a curable epoxy resin so as
initiatotp seal the-sbbsirate 2 Tthuspadsimplé-tmatrixtboloy wadamiel joxime, 1.7 g of a

electroluminescent device havin z(aL19 iﬂged first electrode composed of

thermafyo CEOpERFABLE IuTRESEENE 14 ebiPon (e st Et8tirode kit a-hemical
IndustrSt&%?dL%g%?/r}:qseleé:}rggﬁw?’r@ S}gg@g ln%P tg eP]:Isrg}tne 610 tlé%(iig { gm?c]al Industry Co.,
. ent driven d

repare n‘this display unit was line-seguentially, goo

Lid.), display eharagtelistias wersebiaipednitiheberdenarqas ebthgound having a
insulation layer, neither the thin-film layer nor the second electrode

polymesirfbtedifrovt thimnig bp steppetscets Pand: theiycdvdratdepbsitdd)withdu#.5 g of
trouble. As a result, the brightness within the luminescent re%gn was

dimethgoldngygiefasirgRiasmillioniss Aemeved mdredvet tidordacdaptignd 8 ¢
of cycigﬁgn ﬁ%}{vca'fg ?e% ?2%‘@8&1@(3{5{1%&%% Sgnr% gﬁ@g—ié@ﬂl%éjwi&,ensiﬁve

ectrolumines VICE was prepared In the same manner as'i

polyimidxarople &igsaept Wiahthe: vasaish Giprepaiach i Bxampiendiwas peBdmide film
and the curing was performed at 180C for 30 minutes. When the resulting
was fogagiteowas ifiven lineseqaerdiifyibisl debradatiomirs tde PAghi@sSWasbaked,

dovelofgt i aian SO08 IZRAY SRAIRSTENSHORLiolS OPINEE EXARRE A The
pS|mp e-ma]trlx ccﬁor orga |c’e?ectro umlnescentt evice was prepared in (ﬁe'

alkalin_éac{B@e'i‘&%ﬁBﬁit?-sé@ E%@m@ﬁi%h?%ﬁ%pﬁm@t%ﬂ@{}@i?f‘ ﬁ@rﬁl}ﬁr‘?@t&tivity after
Example 5 was used and the curing was performed at 200C for 30

shrinkagrntiesrWhenshyearesulting dexdceavasudriveretinevségutedtially, no
degradation in the brightness was observed, and good display
characteristics were obtained. Example 12 A simple-matrix color organic
Exa mppel%ctrolumlnescent device was prepared in the

The polymer solid obtained in Example 5 (10 g), 0.5 g of a photopolymerization
initiator, i.e., I-phenyl-1,2-butanedione-2-(o-methoxycarbonyljoxime, 0.8 g of a
thermally crosshinkable compound B-a type benzoxazine (trade name, Shikoku
Chemicals Corp.), 2.5 g of BIR-PC (trade name, Asahi Organic Chemicals Industry Co.,
Ltd), and 4 g of N-vinylcaprolactam and 2.5 of dimethylol-tricyclodecane diacrylate,
which are each a compound having a polymerizable functional group comprising
unsaturated double bonds, were dissolved in 15 g of diacetone alcohol to prepare a
varnish H, which is a negative-working photdsensitive 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 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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same manner as in Example 9, except that the varnish G prepared in
Example 7 was used and the curing was performed at 230C for 30
minutes. When the resulting device was driven line-sequentially, no
degradation in the brightness was observed, and good display
characteristics were obtained. Example 13 52 A photosensitive polyimide
Exampi@&}jlation layer was formed on the first electrode on the substrate in the
same manner as in Example 9, except that the curing was performed by
heatinglinanairatdesphere i onen alel8OQE L1309 Mminuies anttiess of 130
thickness of the insulation layer was made 3 am. It was confirmed that
nm wasHeNohdnia rdsistvigonad aptedal brlkotOens T Helekossssettioh mfthey means

border area of the insulation Ia¥er had a forward t%%ered sha

. The
of spuigIRZ, KBRS VARPSSHIORimAaTy P KR B AntlBied RiRlfoScL dbgrses bstrate
was cul/anBrepared vsingthe subsriate prorded, with thednsylagionayet, Ih ace, and

glass substrate provided with the insulation layer was subjected to an
patternOxygen plasina procasseapbiviitradiation Thereafter: ahaladngdiianiithographic

material or a hole transportation material dissolved in alcohol was applied
methodgn thbe suBBEEES Y spRT E6afing o herhl& i ThecragufthPlilns Waigg, and the

heated in an oven at E%OCII for 30 m_inuées. {A E)attern was.for ed at, ., .
photoresisi was then reaved to Torm 4 striped paltern on the {3h: Thﬁ.r?lsuitmg
openings using red, blue, and green organic luminescent” ma efials, whic

striped TAdiReEn Jigsalyed ipitoluene oby, @ inkjet method. The substrate was
heated in an oven at 80C for 30 minutes. Finally, a second electrode was

forimediensthec S dmneevaranie Ags ip Bxdmplex@ antt seatingtivas pgrioriedith ethyl
The resulting simple-matrix color organic electroluminescent device was

lactate corhp.deitof thesttipad irst erriidie Coioden slatieyeamprishiy Bisrate by
means ¥ %ﬁéc% ‘Iltr(%h aqdlgv%smn]%? -%%f?é‘é{"@% i Wéqct)ﬁlt?ﬁg%trq{) a&e{;%gg %%%L?%s The

red, ue luminesce ayers arrange Irst electrode; an

resultir§iriped segondelacirasie comprsing@dt: stqips @lndpitched 300 Bxpaeh portion
having a width of 250 m and was orthogonal to the first electrode. Since
was exghpsvpliniHesdentrepibAs ipleed dgreen sand Blo s domistitted 8&pKdIATL. - The

resuiG fieCoumnsscent device ol he present invention 12 272 x 200 1 ...
A oV & RO SO0, STHEHE BBFEENG BY KA BdkifBde 1" polyimide
pattem%@?%%%taybt?%Q&%mgtiﬂlne!%?fogen atmosphere in a clean oven at 170°C for 30
minutes, and then at 170°C for 60 minutes so as to form an insulation layer that covers
the edges of the ﬂrst. electrodes.  The thickness of the insulation layer was
approximately 1 pm.

An organic electroluminescent device was prepared using the substrate provided
with the insulation layer. A thin-film layer comprising a luminescent layer was
vacuum-deposited by a resistance-wire heating method. A hole transport layer was
formed on the entire effective area of the substrate by vapor deposition. A luminescent
layer and an aluminum second electrode were formed with the use of a shadow mask.

The aforementioned substrate was removed from the deposition device. The
substrate was bonded to a sealing glass 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 striped second electrode orthogonal to the first electrode was
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exclusively emitted light, one luminescent region had a rectangular shape

with a width of 70 pm and a length of 250 p.m. 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
prepar@PservetheAlsesi S3hecansethr cross-segtien haddhe fowvard tapergdd  display

shape, neither the thin-film layer nor the second electrode suffered from
characthiming end:stéppedctutsdt the border portions ahtherinkulatiohilayemeither the

] and they were smoothly deposited. Thus, no degradation in the

thin-filgpiktthess Was éfféé?éefaqﬁ%i%%ﬁéfmﬁég%hﬁwm ahdtspate fight and they

mission w. hieved. As urabiki st,;the.device was-held at,85C
were G et S e S S MR e scon
region Vg lepeinessentiegiandidaets dimirisk comparad tavhedpitial strRges@RGection
good.luminescence was obtained. Example 14 An ITO electrode (pixels)
had a fof wqpredgteineg 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
ExampﬁéeﬂrOdes on the substrate. Using this substrate, an insulation layer, a
ole injection or transport material, an electroluminescent material, and a

secand slectade wetefarmedionclbetsulhsiiate,cand dba sesuwlif@repared in the
substrate was sealed as in Example 13. When this device was driven in
same mgnRetice matksanded, gooepdispiajh eharattbristiusverd oblainetple 3 was used

Because the edge portions of the. first electrode w covered with the, .
and (e 1t B DRl 5 A6 el SORCM PG Mg ovice was

driven Q%@W&fi}e’}ﬂ%ﬁ?}/q{obﬁe %{hﬁlcﬁﬁsﬁiﬁe@i@@m§h%vfé%r"\@f§ie@9§,r edhg good

shape, neither the thin-film layer nor the second electrode suffered from
displaythimningaidisteppedotutsatd 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
B mll sion was achieved. As the durability test, the device was held at 85C
Xampjie . "
or 250 hours, and the luminescent characteristics were then evaluated.

Thedunpneseanire@ organic electroluminescent device was prepared in the
same manner as in Example 9, except that the varnish E prepared in Example 5 was used
and the curing was performed at 200°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.

‘Example 12

A simple-matrix color organic electroluminescent 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.

Example 13
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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

mot) of 4,4'-diaminodiphenyl ether, 54 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 i f-i-,'rpgl lanhydride ;..
B g e et BB Lo on

the subWasalpweddmieastatd06 forrlkhoynand thepatibGHer4hayrsas performed
Thereafter, 15.19 g (0.127 mol) of N,N-dimethylformamide dimethyl

by heatauetal was! diktnecswhitrd ig ehNME,] ahd 8héCdsuliifgndilutioranasiadtedkness of
dropwise over the period of 10 minutes. After the dropwise  addition, the

the iﬂs‘Hﬁ%ﬁRéWﬁ% Whitgadcat Bt fo?tsm?g}*ﬁff@.ﬂﬂq@eb_ BILAOHST TBGitAtioR, was at
least 5N®BALON was poyred nto 2.1 of water, and denositsof F?HMB‘%fﬁ%Oﬁ'der had a

were collected by filtration. The collected deposits were washed three

forwardimagsradtinapter anek diige An & & acaing shiyenat80Csfor 20 hours. The
resulting polymer solid was subjected to infrared absorption spectrum '
rfoasugemersicaie thaiabserptiols Peaks of phed pelyinite irhideustruietgrerovided
. Wwere not.detected at ground 1780 cm-1 and 1377 cm 1. Subsequently,
with th§ SEEUE SEtgimor COTCPUAS AUHAR PO Gt LA mBP e tever wes

subj ectOPR nﬁpdgy@éﬂ%@é@ﬁlya_mégz% rgterolimidaicenyersienot ihe QOAYH&% injection

solid mixture™ thus obtained was inspected. Subsequently, 10 g of the
materiapobymensdtidtmixtpoeta0idrg ofaacphatepetyhverization cistibdtorakeapplied on the

bis(a-isonitrosopropiophenone oxime)isophthal, 1 g of a thermally
substragg s RkasRAEs e dREN kB MX IFPoraratindaiie. wanlsatebitican oven at

180°C 1(‘;)(13.3(1)_tlglﬁz1 i‘% of TrisP-Pa, and 5 g of trimethylolpropane diacrylate (a
compounc}] aving a polymerizable functional group comprising

unsatueaied doubie konds) wyere disselyeddnb 2 chatigthyd lactale t0 luminescent

prepare a varnish J, which is a negative-working photosensitive polyimide
materiagpmyositibad With the wdecof thisVaenishy aashotsgmsitibe polyirhidlevfilptrate was

was formed qn a silicon wafer as deggribed above, exposed, .
heated {5588 BYBBEU LY, BAVETEEH in 4R Rafhs Sevef R i e eaRd in the

same miRARG &l QGO0 Mmindiesilhe alkalipg deyelopability of the varnish,

the film retentivity, the film retentivity after
The resulting simple-matrix color organic electroluminescent device was

composed of: the striped first electrode composed of ITO comprising 816 strips at a pitch
of 100 pm each having a width of 80 um; 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 um and was orthogonal to the first
electrode. Since three 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 pwm. Since the portions of t]lae first electrode exposed by the insulation layer
exclusively emitted light, one luminescent region had a rectangular shape with a width of
70 um 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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shrinkage, the crack resistance, and stress resistance were evaluated.
Example 16 55 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
becauseiticapoagent weiehaibsdvad-Waild Qg ofdN MFta pkQ rbithsplmion 3402 dayer nor
(0.10 mol) of bis(3,4-dicarboxyphenyl)ether dianhydride and 30 g of NMP
the S@Cwe‘*reiadaedeaﬁﬁ‘%h@irﬁszmrféawgelalmdedt%@weé@a@ 20th¢drarAeup arigons of the

at 50C for 4 hours. Thereaf 0.127_mol) of
i e Hor i B GG b tASL ol 1% 8PS g n the
brlghtny%? (esuitng.diion wis addrg drRwise ovelothe perief el HRINWSS:on was
After the dropwise addition, the mixture was agitated at 50C for 3 hours.

achieveAfterAbelgorpletiaitofiagitabion dhi solhiohavasapeured BioZ3 O afwvaterand the
and deposits of polymer solid were collected by filtration. The collected
1umlne%@pésﬂbw@rwaeﬁewrﬁe@ﬁm@@)mt‘\%{er dig dhwmavacuam@vyé{nd not

% 80C forg('t) ?urs tresultln o I’SO|Id was sub edtoi frared
dlmmls COi“ﬂ arc o the i 13. [ an 1’1111 BSCB %
tion spectrum Meds e’ment t ea sor 6’??

polylmlde imide structure were not detected at around 1780 cm-1 and

1377 cm-1. Subsequently, 5 g of this polymer solid was mixed with 5 g of
Examplthé4polymer solid obtained in Example 5, and the rate of imide conversion

of the polymer solid mixture thus obtained was inspected. Subsequently,

1y & fhe PORFFRER SOREKFATRILRE, B.PEEFEPROISHOmA BTttt ifftTaRGH on a
. h 2 b I
planauiéﬁﬁ]}'fgno PQ%@IB)#% %)l (Q Gy dgﬁpgglac menz E[)r)g{nehe%’lfm%gmems ‘n

erma Yy Crossiliin e compoun

such a 1DanMe Gheniealr Calcktebiddag af aBHoMA golarnt (tadefaMeectrodes on
Hodogaya Chemical Co., Ltd.), and 10 g of trimethylolpropane triacrylate
the subggaiempound having a polymerizable functional group comprising
satur ted c%ub e bonds) were dj ssolv %{5 n 1Q g of diacetone alcohol to

8&% %{Sv%ﬁ‘ A FhidR 1R PRGSO R AFAISRIGH MRtraTal. an
electroIﬁﬂmuﬁ@m\é&ﬁH‘eaH§930§é@!ﬁl&%%\%@(ﬁi@@&?é%?&gs BQIXHQ'QEI;QWMG and

was formed on a silicon wafer as described above, exposed,
the resupnstexposure bakedadvelopatkimanicallkaline developer, and then heat

treated at 180C for 60 minutes. The alkaline

When this device was driven in an active matrix mode, 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. 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'-diaminodipheny! ether,
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developability of the varnish, the film retentivity, the film retentivity after
shrinkage, the crack resistance, and stress resistance were evaluated. 56
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

1.24 g(@025 mat) ob B-amipepheninb[oky91KasRIHiOBYOESo kit asaNs 18 ¢ (0.075
endcap agent were dissolved in 100 g of NMP. To this solution, 31.02 g

mol) o0.1C:molpphbis(3,4kdicarb&agphenyhethet dianhydliiidesand 3Gigeaf NMEt were
were added, and the mixture was allowed to react at 20C for 1 hour and

dissolvihnab 56c) foh Mourk Friehatifarbesyigvo Eshemdipahydride (31.02 g, 0.10

N, N-dim ‘R%%q;mamid imethyl. acetal was diluted with of NMP, and . _
mol) a%r(? Pe%uﬁng ilution &%%g&%%y tgfo%l\}\%st\é\{%\r/%lrxﬁ reep?é%lsoa ]g’f\ﬁ%f]rﬁ?n%eteé(g. at 20°C

for 1 AeF thedropyisg agddiiondheimpdure waspaitated:at 806 f%’ (09U ol) of
After the completion of agitation, the solution was poured into 2 1 of water,

N,N-diandbgéfiositsnoideolymethsblid starevesltbdteddboyv Tifr dtipm.f TREIEoHadtele resulting
eposits were washed three times with water and dried in a vacuum dryer

L d _
dilution $BE 16150 HBGR e OMeduttiig PUiftflerSohd waY Stisectéd ) inhardgorwise
additi()g?sa@ot [eRCUUm MarsUfeTIen A0 clhe2ReqIRIon DRBKSRL 8 ppiction of

olyimide imide structufe were not detected at around 1 cm -1an

agitatich3 R Ry Rutiubseguenibsd7igefihis pelymner splidiwass Mixedpuitingg §1id were
the polymer solid obtained in Example 5, and the rate of imide conversion
collectes tne ipbiptmen- solilntistinetediepbtainatiorasvrdisdctb:eSitvsequihtiyater and

., avarnish L, which is a tive-worki hotosensitive polyimide _
dried ofh SHGHBH WL Brébarictin e S Hanner B8  EAIRpIEEmScaplid was
subjectfQl (g Hseaf 108 pfithe Helmer seldmixiHEg VWith the Hﬁgo%%ﬁ peaks of the
varnish, a photosensitive polyimide film was formed on a silicon waféer as
polyimitesdnbed atouarexpasedppostexpesuret baked;deVeopeehih and 1377 cm™.
alkaline developer, and then heat treated at 180C for 60 minutes. The
SubseagfadfihetieveIpdbifyP 8RS ArhiSh Vi Mtk Gtdfithity teeofilihe polymer solid

obtainegéf?g%g/a ggc}f,’h }g(#(n %95 ’éfaﬁ/ge @gﬁ%%;%&%@%%%ﬁdo r‘m%Spro }}%{%p %3lid mixture
thus obtained was inspected.

Subsequently, 10 g of the polymer solid mixture, 0.5 g of a photopolymerization
initiator, i.e., bis(a-isonitrosopropiophenone oxime)isophthal, 1 g of a thermally
crosshinkable 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 negative-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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57 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(3,4xdicaroxyphieaylethepdianhydidesand 20 gof NMP wergsaddegiol)  of
and the mixture was allowed to react at 20C for | hour and then at 50C for
2,2-bis (@ raoumso - Fiierdeften 161D ke (@4 27 noly jof, Nidlikéithy Ifodtamid®.005 mol) of
. dimethyl aceta| was dilu e(i with 4 g of NMP, and the resulting dilution
13- bis B B S e B EREOr 0 el AT i tiparBinophenol

(Tokyo qugs! QP R’o@for@)éu;' R YV ?%sa&lxt%??@c%g Sa%gnfto%% %}%OCW;:%'O 1’%@? r(lj]téhggg)? gc%}?@g/ﬂ’ To

of agitation, the solution was poured into 2 1 of water, an

this solRalymensolid wereocallasted by (iitrationbheygollacied dRPABHEIVESde and 30
washed three times with water and dried in a vacuum dryer at 80C for 20
of NMhoigrs. Thiede saliinbe polyines solicalas sdbjected tetidPafedoabsboptiomd then at

o ~SPectrum megsurement, and the absorption peaks of the polyimide imide
50°C 10 B we D UM ok AEAB ] 780 Eln e ST LT aAe Gimethy

acetal WRYIMIASPIEEHSY RPNRRY Sld(L0. ) MuSORIAIREY, QR X8I dropwise over

photopolymerization initiator, i.e., bis((x-isoniffosopropiophenone

the periodime)isophihals.| g Adter therdralhyisesslifikable wempeouind Nikalag tated at 50°C
MX-270étrade name, Sanwa Chemical Co., Ltd.), 2 g of TrisP-Pa, and 5

for 3 hapwt tridéisIBRFOFANE ERACH) 1BLA 1A eBNMPO SRIINAAE ERSBIPHdAIaBI& of water,

and desAESRSAIOND COmPEg Usarated fouble bondeluvera dsoed, 1, ey

ate to prepare a varni , WNICN IS a negative-wo

washedPROERSERRIIE ROVITIFS RIQGYHERCHCRRROSIIANI M. Ie0u8e Of i hours.  The
varnish, a photosensitive polyimide precursor film was formed on a silicon

resulting pfelyasdestribeds abbiesteposetiapodtabsposta bakethudevetopedinent, and
an alkaline develgper, and then heat treated at 170C for 60 minutes. The

the absqiiLifReRFavSISHABRIG oY HREFarmLt HiIfilH crteHtiey, dhEehilftl at around 1780
em” an[%?‘i%%"%aftef%@&%%ﬁt@% %Iﬁ%iﬁ?ﬁ%@ﬁﬂﬁ”&%ﬁ Eﬁﬂ%@%& 5 g of the

were evaluated. Comparative Example 2 In"a dry nitrogen gas stream,
polymed6Axgu@inédnal)of4held8, 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 compeound Nikalac MW-100 LM (trade name, Sanwa Chemical
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 negative-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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hydroxyl-group-containing diamine compound (lll), which was obtained in
Synthetic Example 3, was dissolved in 250 g of NMP. The
hydroxyl-group-containing acid anhydride (b) (71.45 g, O.1 mol), which
was obtained in Synthetic Example 2, and 7.38 g (0.045 mol) of
3-hydroxyphthalie anhydride (Tokyo Kasei K.ogyo Co., Ltd.) as an endcap
agent were added thereto, and the mixture was allowed to react at 60C for
2 hours. Thereafter, 15.19 g (0.127 mol) of N,N-dimethylformamide
LExamptiinhéthyl acetal was diluted with 4 g of NMP, and the resulting dilution
was added dropwise over the period of 10 minutes. After the drogwise

alititiof, th8"hixtdHe"RES agitdfsd atBtEYor 3 HOHS. Atter tHE-E8mpletish)  of
1.:.Pf agitation, |ution red. into 2 1 of n posi :
2.2 B R B T e s mon ot
1,3-bisvsasheskifves Hoesmith yaien and.driegdmarvasuum gsysia 890G 0620 phenol
hours. The resulting polymer solid was subjected to infrared absorption
(Tokyodhestivhr yedsarehidnt aard thed Gipsagption pealssob thedpalyifitided il P.  To
structure were not detected at.around 1780 em-1 and 1377 cm-'

this soptGinitte breciisb? Byt Rshd-Cro g RS SRS B &iafléyAdride and 30 g
of NMBROIRPOIYDE i%?eiﬁiﬂ'%gf

\Gas allowed to react at 20° -
2-benzy Imethylamino- -(64-m8r% % ir?op Oelﬁeﬁf-tb%tanogegf 213 SO&I and then at

50°C fpenteanshrithdriagiylates(@acenpaund:haying |, peyineigabie funeionaimethyl
grogg comprising unsaturated double bonds), 5 g of a thermally
acetal wagsailnibeitorhgoth & DL pE theatie Hame donshra@hedided dropwise over

Industry Ca., Ltd.), apd | gq.of inyltrimetgi xysilane were dissolved in 10g
the per L At Ry Bl (S FFERS/a LS U T UHEA g et S 30°C
for 7 hAHQLOSRRRILIVE: RAIINGR RIGCHESORCOMPASItoN: YWt 188 YS& 8T RS2 1 of water,

varnish, a photosensitive polyimide precursor film was formed on a silicon
and depvafer esmdgoribed Bioverexplsead posfibxposure Hakedodeveldpeganits were

an alkaline developer, and then heat treated at 180C for 60 minutes. The

washediReinE BV O PaBiffy of tieytifish AradHHTterti iy, eHiker 20 hours. The
resuftiz%ﬁ@@%&%%ﬁ'&%@%ﬁg ectﬂz% Qéal%xrz?lr?%t Eﬁf&ﬁﬂ%%}%& 5%% I%@Qﬁ%&:ﬁlent, and

evaluated. Compdrative Examp e us the varnis

the absWiGBriSpaAEgativie- Wwolking ShetesRNSIHKauROWIBHAAJAeWsRId at around 1780
' composition obtained in Comparative Example 2, a photosensitive 59

em™ andolyifidanprecrabreinenibs foemddlon acificon sdidrassessriberith 3 g of the

poiyme?tg;%\{% gé?a?ggg '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 vamish, 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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post-exposure baked, developed in an alkaline developer, and then heat
treated at 350C 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
4 A varnish Cl, which is a negative-working photosensitive polyimide

compesitionoyas pienaresh thessamepniannabasdn £Xample ho8XSERhy] ether,

that 3-aminophenol was not used as an endcap agent. With the use of
1.24 g tielésulting vhrhisthisd photosepsitive) polyimideyfithsibasdormediod 83 g (0.075
ilicon wafer as described above, exposed, post-exposure baked,

mol) Oze%aabaa%eaﬂia@md&%béﬁ%&n#‘ewhééfit?eéwim%@ro%w were
disso]vgainq;gs.g'ﬁhe lkafin E,elopa Hity{%g hesg%ﬁics)g, thﬁfiHQ reten 'W_i% t?fol) of

film retentivity after shrinkage, the crack resistancé, and stre<s resistance

bis(3,4 Warerevasaied) casmaative &xampled Aovarish R whichds &dded, and the
negative-working photosensitive polyimide composition, was prepared in
mixturghwsarmBawadntr asdntExampfé-2 fexcephthat thelathountitob e for 4 hours.

herea S PEISEAPISTAR e copprun (1) pbgned n St e
with 4 §SE2NERIPPOLAGL ) WATNAL Usedias anendean %9%[&; ith the yse ofihg e g

resulting varnish, a photosensitive polyimide film was formed on a silicon

minutesvaferfas desclibpd-aeoyediexposid, postaexpesuregdaked, gdevelepesdis hours.
an alkaline developer, and then heat treated at 200C for 60 minutes. The
After thgeamel geveiobasility oriBa/sehisioaveafi rprsrshinigy 2 theffiirater, and deposits

: retentiyity after shrinkage, the crack resistance, and s(gess resistance _
ot poly B L e N I el Sraarighed tree

times vRIBCHAININASCENAGHICe VRS RFSRA'RY 17:13%)-60 RAMBMARNET 851 resulting

Example 9, except for the use of the varnish Al prepared in Comparative
polymeExamglevis Wilgrdte résultibgdeViebsnagidrivepdinessequentiathmant, and the
degradation in the brightness was observed. However, a significant level

absoTp Ui RO A MAKERIAWEY UbSEHR I iR dsdrséifiotiherund 1780 om™
and 13 14nuResceqt digplay Ul 08 9900 ymer solid (10 ¢) thus obtained, 0.5 g of a

photopolymerization initiator, i.e., bis(a-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 Al, which is 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-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,

Comparative Example 2

In a dry nitrogen gas stream, 46.55 ¢ (0.077. mol} of the
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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 El. A simple-matrix color organic electroluminescent device was
prepared in the same manner as in Example 9, except that the varnish El

hydrowag usesl @ndheabtreatmenrt was sanied Qub, abE80C Jar30unInIEeS Synihetic
When the resulting device was driven line-sequentially, degradation in Fhe
Exammdaghtness wisdisérvedZ afidsa signifiddht 1évet dfuhieveh duminesaenageng acid

in the edge portion of the luminescent display unit. Good
onhy e () T actohs e ot HELOBEALE CFGOR B PILrF CoMBURoH! 738 &

(0.045ShEHATBIRS 410,834 7 v shawn n Fable & compgsio

crl]ﬁ %g an endcap
Comparative Examples 1 to 5 are shown ih Table 2, ard the résults’o

agent exaluatasdareesbeyaid Tabledxld waNafdvdd 18 EReP 48 5028 MY ¥ hours,
v4d0?vKo.cocc '0. VvQO0222Z WU222d5~ar2a2Fla

Thereadtgry hasl9 202126 moh)cof IE Nedymethyl forp@BdealigiotbyC aEctdE wascdiluted
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 subjected to infrared absorption spectrum measurement, 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, 2.5 g of a
photopolymerization initiator, 1e.,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-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 vinyltrimethoxysilane were dissolved in
10 g of 3-methyl-3-methoxybutanol to prepare a varnish B1, which is a 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-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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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.

Comparative Example 4

A varmish Cl, which 1s 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 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.

Comparative Example 5

A vamish DI, 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
luminescence was observed in the edge portion of the Juminescent display unit, and good

display characteristics were not obtained.

Comparative Example 7

An onium salt (0.5 g, DPI-TF: trade name, Toyo Gosel Co., Ltd.) was dissolved
in the polyimide varnish C obtained in Example 3 to prepare a varnish E1. 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
Jluminescence was observed in the edge portion of the luminescent display unit. Good

display characteristics were not obtained.
+
=0
CF3S05"

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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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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The Eresent inverggon relates to a heat resistant resin corgggsmon that is
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havbr}%t% st ﬁﬁ%ﬁ ége OB AR SIS SesSEERY alasarboxyl group, a phenolic

hydroxyl group, a sulfonic acid group, and a thiol group; (b) a compound having a
polymerizable functional group comprising unsaturated double and/or triple bonds;

and (c) a photopolymerization initiator.

2. The photosensitive resin composition according to claim 1, wherein the
endcap agent is at least one member selected from the group consisting of a primary

monozmine, an acid anhydride, a monocarboxylic acid, a monoacid chloride

compound, and a monoactivated ester compound.

3. The photosensitive resin composition according to claim 1, which

comprises a thermally crosslinkable compound (d).

4. The photosensitive resin composition according to claim 1 or 3, which

comprises a colorant ().

5. 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:

P
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X—ER — N\C/R\C/N R*}:
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(R*) | )B
o (1)



1. A photosensitive resin composition comprising: (a) a polyimide having
at least one group selected from the group consisting of a carboxyl group,
a phenolic hydroxyl group, a sulfonic acid group, and a thiol group at the
tenninus of the polymer main chain, the polyimide being synthesized with
the use of an endcap agent having a group selected from the group
consisting of a carboxyl group, a phenolic hydroxyl group, a sulfonic acid
group, and a thiol group; (b) a compound having a polymerizable
functional group comprising unsaturated double and/or triple bonds; and
(c)a photopol?menlzat@n initiator. 2. The phgtosensm@ resin
composjtion ordin claim 1, Wherein ndc ent |s at Ieast
X‘O‘F@ /ras‘;;ecl\ ’g;“r:g\l‘she /ltftm{ /prlm
an acid nhyc{ﬁde mo:nocarb xyti® acid, aﬁono Cld Iorlde
compound, ar@l a on(@ctlvatfC gster compgund.{3. Thle photosensmve
resin composmon rding to'claifh 1, which coppyses a thermally
crosslinkable compoufid (d). 4. The photosensitive Yesih composition (2)
according to claim | or 3, which comprises a colorant (e). 5. The
photosensitive resin composition according to claim 1, wherein the
polyimide component (a) isat least one metber seIect@d from resins

having structural units repre nted by for ulae (1) to ) an?ihe

polyimide ogm_emd n unt of the
entire polymer in thertompos t|o \«\Itl Ct+R\C~N-RZ
U)) 111C110 (IS (R)a(l (3000”

€)

o) 0

il ]
Y—{R%)-cO-NH—RI-NT ;R<°; R2—N-0c—{RY)-y
m

|

(=), %(R3)5 /Y,

4

wherein R represents a 4- to 14-valent organic group; R? represents a 2- to 12-valent

3 and R° each represent a hydrogen atom or an organic group having

organic group; R
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 each an integer between 0 and 10.

6. The photosensitive resin composition according to claim 5, wherein m in

formulae (1) to (4) i 0.
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forfrorntffe: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; R4 represents a 2-valent organic

group; X and Y each repr enﬁgﬁvalen lent organic group
having at least one mem S Qf’r‘o grpoup consisting of a

carboxyl group, a phenolic Nydroxyl group, a su on'tg)acid group, and a
thiol group; n is a number between 3 and 200; and m,’a, and f3 are each

wiRReltRggEhetwaen AyaRoLi0fnl NG RNAIPS th’aq/ﬁ(?g‘ inGom Qgﬁig?lnatoms, a
.according to claim 5, wherein m in formulae (1) to (4)is 0. 67
alicyclic group having 4 to 20 carbon atoms, or an R'CO group; and R’ represents an

atkyl group having 1 to 20 carbon atoms.

8. The photosensitive resin composition according to claim 3, wherein the

thermally crosslinkable compound (d) is a benzoxazine compound.

9. A process for producing heat resistant resin comprising steps of: applying
the photosensitive resin composition according to any one of claims 1 to 8 to a
support substrate and drying the coating; exposing; developing using a developer; and

heating,.

10. An electronic component comprising the heat resistant resin obtained by
the method according to claim 9 as a surface protecting film or interlayer insulation

film.

1. A method for producing an organic electroluminescent device comprising
at Jeast 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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7. The photosensitive resin composition according to claim 3, wherein the
thermally crosslinkable compound (d) comprises an organic group
represented by formula (5): ( CH2_0R®6) (5) wherein R6 represents a
hydrogen atom, an alkyl group having 1 to 20 carbon atoms, a alicyclic
group! having!#pite20sarboniaioms, ohan RZCOuroupnafithRdbtained by the

mERSESRRLS AR alkylgrayip having I to 20 carbon atoms. 8. The
photosen5|t|ve resin composition according to claim 3, wherein the
thermally crosslinkable compound (d) is a benzoxazine compound. 9. A
process for producing heat resistant resin comprising steps of: applying
the photosensitive resin composition according to any one of claims 1 to 8
to a support substrate and drying the coating; exposing; developing using
a developer; and heating. 10. An electronic component comprising the
heat resistant resin obtained by the method according to claim 9 as a
surface protecting film or interlayer insulation film. 11. 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. 68 12. A display unit
comprising a heat resistant resin film obtained by the method according
to claim 9. 69 ABSTRACT This invention relates to a negative-working
photosensitive resin composition that can be developed in an alkaline
developer. This photosensitive resin composition
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comprises: (a) a polyimide having at least one group selected from the
group consisting of a carboxyl group, a phenolic hydroxyl group, a
sulfonic acid group, and a thiol group at the terminus of the polymer main
chain; (b) a compound having a polymerizable functional group
comprising unsaturated double and/or triple bonds; and (c) a
photopolymerization initiator. s pcTrR ACT

This invention relates {0 a negative-working photosensitive resin composition
that can be developed in an alkaline developer. This photosensitive resin composition
comprises: (a) a polyimide having at least one group selected from the group consisting
of a carboxyl group, a phenolic hydroxyl group, a sulfonic acid group, and a thiol group
at the terminus of the polymer main chain; (b} a compound having a polymerizabie
functional group comprising unsaturated double and/or triple bonds; and (c) a

photopolymerization initiator.
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