SPECI FI CATI ON Positive-type Photosensitive Resin Conposition Background of
the Invention 1. 'Field of the Invention 5 The present invention relates to
a positive-type photosensitive resin conposition suited for formng

| i ght - bl ocki ng separators and bl ack matrices of organic el ectrol um nescent
devices and liquid crystal display elenments, which are wused in flat panel

di splays. 11. Description of the RelmiegArioN0 As flat panel displays,
liquid crystal displays (LCDs) which are non- |um nescent have been well

spread. On the other hapdy;0f9aRiMhoRlsehdifitd REGiNESRRPAEitiodevi ces used in
sel f-1um nescent displays are now wi dely studi ed because high brightness

can be obtained, and full-col og,QosRlRAYT tkehvBRidd t al ned. Organic
el ectrol um nescent devices are operated by applying electric voltage 15 or

el ectric cyrrentgbatomgmdediidnst €l ectrode and a second el ectrode. Wen
operating an electrolum nescent device, since electric field tends to be

concerdrated to m%rgggpinv%ﬁﬂe&ﬁes% r?é%,gitﬁg J pEensMivCRsave smal |

radii of curvature, undesira eno a such as dielectric breakdown and

generati on é?)grézlogﬁilénggﬁémtr |1:| 3t en%i]igﬂ-iﬂo&lﬁng Q5fatdtordland BRcRAGRriRRISI ons of the

el ect r odes. 0 reduce t nonena, It is known to cover the edge

portion of %ﬁg@ Llrﬁé&o1u§1'iﬁgééngq§vi\%§ e{hd)al{huiicﬂéx%tﬁf diSPlay B¥ffentsalvhRhGaé | ed

separat or) at en 22,315).  By'this technique, concentration

of eIectriqmghﬁlﬁﬁggPaQﬁﬂggge portion of the electrode can be reduced.

Further, the'ins on r may be fornmed such that the thickness of the

i nsul ation Ik.ayerD&Erif)@cﬁl &gﬂ@g@ﬁté&)ﬂﬂdary region of the first electrode is
as e di

| arger 25 and | arger stance fromthe boundary is larger and |arger

(see fig. 1). | r}%s ﬁ’ﬁtt}%ﬁql\’@%ﬂ%sséﬁ dlcRh 8t %\5}5 gl?@@@ \Wigth B dapr med so as to

have a "forward-tape ecti'on. By Vvirtue'of this configuration,

concent o153 Bhodp) BRRTARN Sk e olBFLERE R R AInibesn oot odo
devices used in self-luminescent displays are now widely studied because high
brightness can be obtained, and full-color displays can be attained.
Organic electroluminescent devices are operated by épplying electric voltage

15 or electric current between a first electrode and a second electrode.  When operating
an electroluminescent device, since electric field tends to be concentrated to the edge
portions of the electrodes, which have small radii of curvature, und¢sirable
phenomena such as dielectric breakdown and generation of leak current are likely to
occur at the edge portions of the electrodes.

20 To reduce these phenomena, it is known to cover the edge portion of the first
electrode with an insulation layer (also called separator) (U.S. Patent No. 6,222,315).
- By this technique, concentration of electric field to the edge poﬁion of the electrode
can be reduced. Further;.the insulation layer may be formed such that the thickness
of the insulation layer at the exposéd boundary region of the first electrode is larger

25 and larger as the distance from the boundary is larger and larger (see F ig.1). In
6ther words, the insulation layer can be formed so as to have a "forward-tapered"

cross-section. By virtue of this configuration, concentration of the electric field at



insulation filns and/or el enent-separating structures have |ight-bl ocking
- properties by adding carbon black to non-photosensitive polyimde resins
(Japanese Lai d-open Patent ApplicationZ(Kokai) No. 11-273870). Known
materials for constituting the 5 black matrices include negative-type

" photosensitive materials (U. S. Patent No. 6,171,733) conprising
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organi c el egtrol.um nescent devices is known, in which a quinone diazide
conmpound arfdSPETHRE ¥4y agent are added to an 3 alkali-soluble resin such

31 O open Pat entInAHITHE 8t 5 A RAkSIoNB B Il gissgpers in Ssplays, (P oee

polyimides, novolaks, acrylic resins and the like are used. These resins include non-

15 photosensitive, negative-type photosensitive and positive-type photosensitive resins.
To reduce the concentration of the electric field at the edge portions of the electrodes,
positive-type photosensitive resins are preferred. Usually, the effective intensity of
ray inside a coating film during exposure decreases as the distance from the surface
of the coating film increases. Therefore, by using a positive-type photosensitive

20 reéin with which the exposed regions are dissolved, it is easier to form the forward-
tapered shape of the cross-section of the exposed region.

A method for preparing a positive-type photosensitive resin composition for
black matrices of LCDs is known, in which a quinone diazide compound and a black
pigment are added to an alkali-soluble resin such as novolak resin or vinyl polymer

25 (Japanese Laid-open Patent Application (Kokai) No. 6-230215). A method for
preparing a light-blocking insulation film for organic electroluminescent devices is

known, in which a quinone diazide compound and a coloring agent are added to an



However, the |ight-Dblocking positive-type photosensitive resin conpositions
- prepared by adding coloring agents to the above-nentioned resin

conposi tions have 5 absorption nmaxi mun8Bwi thin the wavel ength range of 350
nmto 450 rim which is the wavel ength range of nercury |anps usually used
-as the light sources for exposure, in order to attain sufficient

| i ght - bl ocki ng property. Therefore, they have a drawback in that the
exposure s eﬁ&bﬁﬁfq}ﬂbi? rgstn ghebag agedak Gsin dre olinoer dfarrddical-pedymendizabde known by
which the light transmttance in the 10 visible region (wavelength of 400
nmto 700 rinynaess (lpauksedaabepen RaterdAnpbeation{Kekaig Bou20QD94 6330)whi ch a
pignment is added to a photoresist for black matrices (Japanese Laid-open
Pat ent Appl i cat ilBewvgwokias Jightdlogingpadidye-typaphdipssnpitive oesin egnpdsgiomsans  f or
coloring, a photoresist containing a cresol-novolak resin and a

napht hoqui rsereredibwaddies gHotinsageststtp the abose-nwationdbreginmempositibns hayievi ng

| i ght - bl ocki ng property to an insulation layer is known, in which a

t her nds ensiabbeptipm maxinaum arithim thgevasictepistho angpeeft3 S@men teddfdlonm pwhich esthe i ve-
type photoresi st based on di azoqui none-novol ak resin (Japanese Lai d-open
Pat ent  Appravelengthrraigeokfanyrengy. lamps asaily Byed Byhe hily smatchofdr expesure, in

phot osensitive resin does not have |ight-Dblocking property before the
exposur e sordérde atthie seffistant tightstdneiing propyrty. 2 (Thegefnm thegdereas duywistlnce a
positive-type photosensitive resin containing a thernodsensitive materi al
whi ch col ors thasthe aspbaige bemitodtyandecacadediel opi ng agent is used and since
the thernosensitive material and the devel opi ng agent are not reacted
before the expodin gcatierbond, kanethed is knewndly vidiielctheighbiransntidarse pother e.
However, since ordinary heatsensitive materials consisting of devel opi ng
agentld and vesibleregign (wavetangthelA90awmh tr T empe badeareasedfo i) @@t thah80C,
they have a problemin the heat-resistance in the final heat treatnent

(t he t enperahout K%.9n sehicdl 4 pigment isavdéed tolahot2edCfomlflack mpaiceefapangsof t he
coating film That is, the thernosensitive materials 4 which colored by
heat are fdeedopsn RatentfAppdicativeaCoknig Mar8ni370%0. t hathismethodi asribe tiegst -

bl ocki ng property cannot be obtained. Further, the black color formed by
usi ng an doexiéalaning, aipbpivassin sotthningratresol-abvdanteainindg mpltheghiopinng agent
and a col or forner

: diazide photosensitizer is used.

15 A method for giving light-blocking property to an insulation layer is known,
in which a thermosensitive material and a developing agent are added to a positive-
type photoresist based on diazoquinone-novolak résin (Japanese Laid-open Patent
Application (Kokai) No. 10-170715). By this method, the photosensitive resin does
not have light-blocking property before the exposure so that the exposure sensitivity

20 is not decreased, since a positive-type photosensitive resin containing a
thermodsensitive material which colors upon being heated ‘-and a developing agent is
used and since the thermosensitive material and the developing agent are not reacted .
before the exposure and so the resin is not black before the exposure. However,
since ordinary heatsensitive materials consisting of developing agents and color

25 formers have coloring temperatures of 100°C to 180°C, they have a problem in the
heat-resistance in the final heat treatment (the temperature is usually not lower than

200°C) after patterning of the coating film. That is, the thermosensitive materials



has a problemin the |light resistance after the final heat-treatnent, that
is, the black color is likely to fade upon irradiation with visible and W
lights for a long period of tine, so that it is difficult to continuously
use the black resin as a black matrix of a display apparatus. Sunmary of
the I nvention Accordingly, an aimof the enbodi nents of the present
invention is to provide a photosensitive resin conposition with which a
cured filmhaving light-blocking propkrty and |ight resistance suitable
for formng |ight-blocking separators and black matrices of organic

el ectrol um nescent devices and liquid crystal display elenents may be

obt ai ned. mhich chlorat byalsque atte, faddderyethé Singlheyt-whetimentpasthhi se€fidistp Epht-

phot osensitive resin conposition conprising: (a) an al kali-soluble resin;
(b) a qui nbieekidg aripddy comobbadbtaingd) Fartheathsdbakicoloe faargddyndinghnch col ors
upon bei ng heated and whi ch shows an absorption nmaxi rum at a wavel ength of
not | ess t Aalinagsthermeneasitdvamatenial containing 7 developing agedt ) a eoladfopmernd whi ch
does not have an absorption maxi numat a wavel ength of not |ess than 350
rimto | esBasapipbloman g light eestiance afterthe fipal ihoat-trentmentyiretis, the Wavkel engt h of
not | ess than Sgg nmand not nore than 750 nm _In a second aspect, there is
provi ded a*YPioe eyt fads upemitradiptign pathivisible and DVikighéofep pilasigmgriod of t he or der

nmentioned, .t he steps. of .appl yi ng sai d photosensitive _conposition as
defined abBP& S(?r"lﬁﬁ lts‘ﬁgéfﬁf”g"?@ %ﬂ‘i‘gnm‘?gﬂ&etﬂﬁéﬂ&f&p‘]eﬂ@@s ablasksativopfa  exposi ng
t he corrpos(ii.ti on; de\ﬁ(EaI opi ng the exposed conposition with an al kali 4a
devel oper; 131?118)'?‘@3 A5 eat | ng the devel oped conposition. In a third aspect,

there is provided the patterned resi gqfff[ﬁlhfn obtained by the process as
defined in the second aspect. PHERAPRIEHYEHAY  there is provided an
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property and light resistance suitable for forming light-blocking separators and
black matrices of organic electroluminescent devices and liquid crystal display

elements may be obtained.

In a first aspect, there is provided a positive-type photosensitive resin
composition comprising: (a) an alkali-soluble resin; (b) a quinone diazide compound;
(¢) aheatsensitive compound which colors upon being heated and which shows an ,
absorption maximum at a wavelength of not less than 350 nm and not more than 700
nm; and (d) a compound which does not have an absorption maximum at a
wavelength of not less than 350 nm to less than 500 nm, and has an absorption
maximum at a wavelength of not less than 500 nm and not more than 750 nm.

In a second aspect, there is provided a process for producing a patterned film
comprising, in the order mentioned, the steps of applying said photosensitive

composition as defined above on a substrate and drying the applied composition;

exposing the composition; developing the exposed composition with an alkali



Di sclosed is a photosensitive resin conposition which is positive-type,
that is, wth which the exposed regions are dissolved in the aqueous

al kal i ne devel oper is provided. Mreover, by using the disclosed

phot osensitive-resin conposition, a cured filmwhich has a good

| i ght-bl ocking property, that is, having an optical density of not |ess
than 0.3, and which retains the optical density of not less than 50% after
being irradiated with light for 500 hdars maybe obtai ned, which is suited
for formng the light-blocking separators 5 and black matrices of organic
el ectrolum nescent (EL) devices and liquid crystal display elenents. Thus,
by using the cured filmformed fromthe disclosed photosensitive resin
conposition as the |ight-blocking separator or the black matrix, a high
qual i ty or gavilepeEl anddwatdeeating theguvadopedstmabsitiospl ay el ement 5 may be
provided. Brief Description of the Drawings Fig. 1 is a cross-sectional

vi ew of the bouddathird asgeatsthert isprovidedithatpaternédsesin. filmbbtandddy thescri pti on
of the Preferred Enbodi nents The (a) conponent, that is, the alkali-soluble
resin is abrespspsieiioed indhessiconsl aspect0 i n t he aqueous al kali sol ution used
as the devel oper. Exanples of the alkali-soluble resin include phenolic
resins, pol yner 0 &denrth aspess, thegs isspravderhasy orgenip eleetmeluminssesnt displang t he

pol ymer, a radi.cal -pol ynmeri zabl e nononer having an al kali-sol uble group,
pol yi mi de [SPERUFESths pafemed rasddmalipings Fora thasomnerisiop pedefingd pboveput t he

al kal i -soluble resins are not restricted to these resins. The pol ynmers
menti oned 15 abd¥a fifthaspach Hhaye ispyevidadan areanis elpsteolyninasesnt dispdasich of t he

pol ynmer nol ecules.  Preferred al kali-soluble resins are those wi th which

t he amount “BPPEs{RE fisnstiewed residimras dstinad 1g.4bg thirdmsrect he resin is subj ect ed
to a high tenperature at not |ower than 200C in the heat-treatnent,
because such powgdé%aﬁ qseRsUEvE Tesi porpROsitignarhich ispogitiverhpe, that

characteristic uited for separators o rgani ¢ EL vi.ces. [Exanpl es of
200y B oA 5 e Pdoe? BB he sstlveflcf B apsmy Ak icdeveloper 15
ol yhydr oxyam. des, .pol yi m,de . pr.ecur sor ch . pol yam ¢ ids and esters
BT S R M e R TR AR
cured film which has a good light-blocking property, that is, having an optical
density of not less than 0.3, and which retains the optical density of not less than

50% after being irradiated with light for 500 hours may be obtained, which is suited

for forming the light-blocking separators



Exanpl es of the above-nentioned al kal i -sol ubl e groups include carboxyl
group, phenolic hydroxyl group, sulfonyl ggroup and thiol group. The
phenolic resins which nay be enployed as the alkali-soluble resin in the
25 present invention include novol ak phenolic resins and resol phenolic
resins. These  resins may be obtai ned by pol ycondensi ng one or nore phenols
with an al detffilacksipatiicss of engamic ietectroluntinesopiteELY fletibes apbidhpidcendtach may be
used for constituting the novol ak phenolic resins and resol . phenolic resins
i ncl ude pherdisplayelenagsThusybg usisgthe coreirfiacforme@i@n didmidnskphenol |
2, 4-di met hyl phenol , 2, 5-di net hyl phenol , 2, 6-di net hyl phenol ,
3, 4- di met hy|Rhetasensitive resingamgonyibp hethe ligh@bldcking sdpamtday| phenol , 2,3,5 5
trimethyl phenol, 3,4,5-trinethylphenol, 2,4,5-trinethyl phenol,
met hy| enebi spiHBablack magix g higle gualitp oxganis dil) deviesarlijuid cyatabdisplay element
2-nmethyl resorcin, 4-nethylresorcin, o- chlorophenol, mchlorophenol,
p- chl ordpherd8fy bopmvifledhl or ophenol, m met hoxyphenol , p- met hoxyphenol ,
p- but oxyphenol , o-ethyl phenol, methyl phenol, p- ethyl phenol, .
2, 3-di et hyl phenol , 2, 5-di et hy BolkEDRescriptios ofthedydaptimgsol , a- napht hol and 10
(3-naphthol. The phenols may be used individually or two or nore of the
phenol s may be Jigd ism wosstieatnnabriewbofdhpbemdafy tegipnaifaaiyadsionsyesde
formalin, p-fornaldehyde, acetal dehyde, benzal dehyde, hydroxybenzal dehyde
and chl or oacet al dehyde. Detadled Deedription ofithe Proferred diinbottinentdual |y or two or
nore of the al dehlydes may be used in conbination. 15 The wei ght average
nol ecul ar wei ght TdE (Rreoniescnt, that isethieralkehi-soiublayesheis arssin which B8olbRs ent
invention is preferably 2000 to 50,000, nore preferably 3000 to 30, 000,
t he wdilght: awﬁwe@g@eww&ﬂh slutioei ugbd abibi dgveteperur Estamples of gl alipdi-sotatleon
chromat ogr aphy and expressed in ternms of the nol ecul ar wei ght of
pol yst yr eneresp include phetnqjistresing pabmervt@taining, wea glohoinsr sowgorefan 50, 000,
t he devel opi ng 20 performance and sensitivity tend to be degraded,. and if
it is |ess corptittdgche phlymsharadicalfpgiamtszable mesahsit having Aealeilppolable
performance and heat resistance tend to be degraded.

group, polyimide precursors, polyimides and polybenzoxazole precursors, but the

alkali-soluble resins are not restricted to these resins. The polymers mentioned
15 above preferably have alkali-soluble groups in each of the polyrncr molecules.
Preferred alkali-soluble resins are those with which the amount of gas released
| therefrom is small when the resin is subjected to a high temperature at not lower than
200°C in the heat-treatment, because such polymers exhibit excellent heat resistance
and characteristics suited for separators of organic EL deviccs. Examples of such
20 preferred alkali-soluble resins include polyimides, polyhydroxyamides, polyimide
precursors such as polyamic acids and esters thereof, and polybenzoxazole precursors.
Examples of the above-mentioned alkali-soluble groups include carboxyl
- group, phenolic hydroxy! group, sulfonyl group and thiol group.
The phenolic resins wﬁich may be employed as the alkali-soluble resin in the
25 present invention include novolak phenolic resins and resol phenolic resins. - These
resins may be obtained by polycondensing one or more phenols with an aldehyde

such as formalin.



As the radical-pol ynerizabl e nononers havi ng al kal i -sol ubl e groups, which
“may be used for synthesizing the polynmers which may be enpl oyed as the
conponent 25 (a), the follow ng nmonones are exenplified. Exanples of the
radi cal pol ynmerizabl e nonomers having phenolic hydroxyl group or carboxyl
“group include o-hydroxystyrene, m hydroxystyrene and p-hydroxystyrene, as

wel | as substitution . 7 oducts thereof substituted with alkyl, alkoxy,
hal ogen, hal oal lli@’fafnl?'}?ﬁ ?ﬁ;‘e Bt}l‘%{ﬁ?gs Wﬁﬁﬁi%,beé&@forwnﬁaumghﬁ ngvekak;

| yhyd i nyl.ph I [ i ,  5-vinyl Il ol,
o S RSRS S ol ok ol oo bl el
vi nyl benozi id - v] nyl benzoi c acj s well as substitution products
t hereof 5 s%%gﬁ‘?"?@?aﬁ’g‘e'gﬁlt#‘ﬂ% YlprI%gxéwg"ﬁréF’%@th?’\a?éélil@?'}hylﬂhﬁwlo, cyano,
am de or esjier, group; crylic acid and acrylic acid, as well as
substituti oiﬁ'ﬁ%ﬁ@@ﬁ’?c‘?ﬂgg mél}b@h?lﬂ%%aﬂ-mmeﬁhmeaal, Ryd-3- al koxy, hal ogen,
nitro or cyano at .the g-position: divalent unsaturated carboxylic acids
such a na|fé'ffteﬂ§'ﬁP1}f}10h§+4e§&rnaﬁﬁylahF%, 2.farkeimethyiphenol, methalenebisahgnol.i de,
citraconi c acj dk" %ﬁsaconi acid, itaconic acid and 1,4 10 )
cycl ohexendBfE¥EBeRsPrcEesqb; wsorgi, Gaipshoka-msthylresareinsd-meshdissomsiy er i f i ed

with methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
phenyl, or Cé‘lqroﬂhgnBLﬁ’l‘P]E}P en‘ﬁﬂ%fﬁb‘,‘m%?hﬂnﬁa?:ﬁ'dd?hlﬁréﬁh%%r’éof. Anong t hese,

o- hydr oxystyrene, .m hydroxystyrene, and p-hydroxystyrene, as well as
substituti dﬁe‘EP’SﬂWE’E&lfﬁéeﬁwpé‘i?&itﬂ“?‘ﬁf’ﬁd’hﬁp@lhOﬁ%y%%ewi: #-Rbylphenobup are 15

preferred i iew of the sensitivity in patterning, normalized remaining
filmthi ckﬁg@\él?henﬁ %3~@w€w§%¢%¥ﬁdﬁeth@@ﬁ%n%m@p@@mémol{@sﬁashté@.lcﬁ@,d
adhesj veness wiith the underlying substrate and preservation stability of
the sHi uti dhnapitede ABmBReOL RaY bheseddrdividupllly o1 @eenringorg of thehsnolsor e of
these may be used in conpjination. Exanples of other radical-polynerizable
monomer s wHRBhPGEspd FroQregatiqy 20 synt hesi zi ng the conponent (a) toget her
wi th the above-nentioned radical- polynerizable nononers havin

al kal i - sol ubl e gt es q(}rtr'éq Hieehydes mghide sormaligypriermaldehyde. ﬂﬁ@éldgfﬂydpher eof

substituted wth alk oxy, hal ogen,  hal oal k};l nitro ano, am de or

l, al
ester at a- ,en%ﬂlsiehwesﬁwﬁrogéig?wléﬁ%wddﬁ a9d shloseacsipldshyde. blﬁ@@ﬁ@ﬁg,esi@%r ene

be used individually or two or more of the aldehydes may be used in combination.

15 The weight average molecular weight of the phenolic resin which may be
used in the present invention is preferably 2000 to 50,000, more preferably 3000 to
30,000, the weight average molecular weight being measured using gel permeation
chromatography and expressed in terms of the molecular weight of polystyrene. If
the weight average molecular weight is more than 50,000, the developing

20 . performance and sensitivity tend to be degraded, and if it is less than 2000, the shape
of pattern, resolution, developing performance and heat resistance tend to be
degraded.

As the radical-polymerizable monomers having alkali-seluble groups, which

may be used for synthesizing the polymers which may be employed as the component

25 (a), the followiﬁg monomers are exemplified. Examples of the radical-
polymerizable monomers having phenolic hydroxyl group or carboxyl group include

o-hydroxystyrene, m-hydroxystyrene and p-hydroxystyrene, as well as substitution



and chl oroprene; esters of nethacrylic acid and acrylic acid esterified
“wth nmethyl, 25 ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
pentyl, neopentyl, isoanyl hexyl, cyclollexyl, adamantyl, allyl, propargyl,
phenyl, naphthyl, anthracenyl, anthraquinonyl, piperonyl, salicyl,

“cycl ohexyl, benzyl, phenethyl, cresyl, glycidyl, 8 1,1,1-trifluoroethyl,
per fl uor oet hyl,, rfluyoro-n-propyl, perfluoroisopropyl, triphenylnethyl,
tricycl o[ 5. I%)F/’F‘l.lﬁg ﬁﬁf@gé%wﬂé@@WI%éB%ﬁ%kwﬂbalogﬁne helpalkshnitepy cyano, cunyl |

3- (N, N-di net hyl am no) propyl , 3-(N, N-di net hyl am no)ethyl, furyl or furfuryl
group; anil ?IH%’@ S Oéﬁi“%@’éylcﬂ‘m%tmb}’@w Jroxyviggiphenphisushrag vinyl Azdigquinere,as

N, N-di methyl, .5 N, N-diethyl, N Ndipropyl. N N-diisopropyl and anthranyl
am des; acr WHW#RYF%@S’Pﬁ 6an¥11519@0§?11%¥ﬂwﬂf}w@glycﬂmlep-wmﬁébnm aiflore-
vinylidene chloride, vinyl flugride, vinylidene f|uoride,

N-vi nyl pyr r BRYERRZIC i gpyrvingilheazoigiagigh asyeedk agtsubstiptigrneneguetathsranf de,

N- (4- hydr oxyphenyl ) mal ei mi de, N-nethacryl oyl phthal i m de and

N-acr y? oyl p%‘f%ﬁtétluyeﬁli‘ﬂ@ alieple alkoxp ABinges, }rﬂﬁiﬂﬂﬁ’é nigeccypidiaptideal ¢sjer @oupao or
nore 10 of these may be used in conbipation, Anong the nonorers nentioned
above, st yriagdacrylipadid apd panliopadiastwalk as substitetien produets therasd swbstituted Ky |

al koxy, hal ogen or hal oal kyl group at a-, o-, m orp- position; butadiene
and i sopr en&ith faloplkyk plkoxy.dwlagenaritio e exane apthearpydifion; aivalent ensaswiateded wi t h
met hyl, ethyl, n-propyl, N-butyl, glycidyl or 15 o

tricycl of 5.Arboxylic gpidesuphes gnalgic gelgu@abr'reaqbwém@r, fdariqacid, demefic t he
sensitivity in _&gt;ernLng“ normal i zed remai ning filmthickness, heat

t ransf or matandHdiids citagerie acidsmespentic peid; Bacenisacidatilesfveness with the
under] ying substrate and preservation stability of the solution. In cases
wher eli cofocipherensdicagbexylisncidias pesihandelf gabrsahereefostarificyl witheigyl, 20
phenol i ¢ hydroxyl group and the other radical-polynerizable nononer(s) is
used as t I‘F‘éhldoPFﬁB%eW?PI{OﬁyI; iyl ossatbait, Zem-tud. rhehk or erdive &K ppoluyher i zabl e
nononer (s) may preferably be not nore than 30% by wei ght, nore preferably
5 to 20% byeron.ghd half amudesdheredfe total of the radi cal - pol yneri zabl e
nononer (s) havi ng phenolic hydroxyl group and the other

radi cal - pol ymer i &@pngthes orsidreystyrene cadwdroxtieyrsne, aod poliydnesystyrene, as

well as substitution products thereof substituted with alky! or alkoxy group are
15 preferred in view of the sensitivity in patterning, normalized remaining film thickness,
heat transformation resistance, solvent resistance, adhesiveness with the underlying
substrate and preservation stability of the solution. These monomers may be used
individually or two or more of these may be used in combination.
| Examples of other radical-polymerizable monomers which may be used for
20 synthesizing the component (a) together with the above-mentioned radical-
polymerizable monomers having alkali-soluble groups, include styrene and
substitution product thereof substituted with alkyl, alkoxy, halogen, haloalkyl, nitro,
cyano, amide or ester at o-, 0-, m- or p-position; diolefins such as butadiene, isoprene
and chloroprene; esters of methacrylic acid and acrylic acid esterified with methyl,
25 ethyl, n-propyl, isopropyl, #-butyl, sec-butyl, tert-butyl, pentyl, neopentyl,
' isoamylhexyl,.cyclohexyl, adamantyl, allyl, propargyl, phenyl, naphthyl, anthracenyl,

anthraquinonyl, piperonyl, salicyl, cyclohexyl, benzyl, phenethyl, cresyl, glycidyl,



25 of the radical-pol yneri zabl e nononer (s) having carboxyl group and the

- other radical-polynerizable nononer(s) is used as the conponent (a), the
content of the other radical-polyneriz8ble nononer(s) may preferably be
not nore than 90% by 9 weight, nore preferably 10 to 80% by wei ght based
“on the total of the radical- polynerizable nonomer(s) having carboxyl group

and the other.radical - polyperizable pononer(s). If the content of the

" above- nent %Léﬂ”g’c‘?f@iﬁhﬁ’g(ﬂ’? orogiiyily et porg - eroppin BeRENpEISORTIYLr espect to t he
radi cal - pol yneri zabl e npnoper 5 having phenalic hydroxyl group or carboxyl
group is | &%g%“yr%t vh H&réféﬂ)ﬁé%tli%éwaaﬁr@vsé,(cca@wn spmerdicydlenentamyl kal i ne

solution may be diffjcult in some cases.  Exanpl es of the solvents which
rmy be_ used B RN RAIFE RO e S Aune helominethylgfueyl or frfory

radi cal - pol yneri Zﬁﬁl e noner s _havi ng al kal i -sol ubl e groups i ncl ude

al cohol s s PR &nWehaRthimigss obmgthasiylic asidend agiybip a¢id sueh auNyNidonethyln:
glycol_ 10 ethers such as ethylene glycol nononethyl ether and ethylene

gl ycol® non Nhg‘F'i‘é‘%%N,’d@’f%’%&@‘@}WE@PY%HH@WN}E@Mﬂﬂlédf-’étWﬂ@nlémﬂ@h as net hyl
cel | osol ve acTLate and et hy cell osol ve acetate; diethylene glycols such
as di et hyl SREGPymethacrslonHEteymybearide, vinybidena evwaids, yiowl flvasidset hyl et her
di et hyl ene glycol dinethyl ether, diethylene_ glycol diethyl ether and

di et hyl ene Vgrydene ﬂ’t“ﬁﬁ%&rﬁﬂ’m&fﬁ%@nepYIBWV’édi@eg‘Wﬂ@Fe@l&Nonoal kyl ethers
such as propyl ene gl ycol nononet hyl ether, propylene glycol nonoethyl
ether, propyrenmalgipids) Nidrivgrapphenyi malei =b£@9t}1lﬂ@fﬁ Yﬁlhﬁv@md@&mbut yl
ether; propylene glycol alkylether acetates such as propyl ene glycol nethyl
ether acet @yloy? ligpide.g| These mongipersanaehe wéﬂ@dlﬁﬂu@ifmwem myirg c ol
propyl ether acetate and propylene glycol butyl ether acetate; propylene
gl ycdi0 al kyf Sicaemay e ypeshimmtomationeh as propyl ene gl ycol methyl et her
propi onate, propylene glycol ethyl ether propionate, propylene glycol
propyl ether prdpreiahe mapemsiopontined ghoneo stytsne subsitthéon predegiofnat e;
aromati ¢ hydrocarbons such as tol uene and xyl ene; ketones such as nethyl
et hyl ket offreneyab@iated o tealkvldalkoxiy bnloggn ar-hataatkyll groupean tarnoe: ognd est er s
such as nethyl acetate, ethyl acetate, propyl acetate, butyl acetate, ethyl
2 25 hydr o®9tHewi adiene apdiisnprene; metheesric acideandyastesy eficonistasid et hy|

2- hydr oxy- 2- :
y y esterified with methyl, ethyl, n-propyl, N-butyl, glycidyl or

15 tricyclo[5.2.1.02,6]decane-8-yl group are preferred in view of the sensitivity in
patterning, normalized remaining film thickness, heat transformation resistance,
solvent resistance, adhesiveness with the underlying substrate and preservation
stability of the solution.

In cases where a copolymer of the radical-polymerizable monomer(s) having

20 phenolic hydroxyl group and the other radical-polymerizable monomer(s) is used as
the component (a), the content of the other radical-polymerizable monomer(s) may -
preferably be not more than 30% by weight, more preferably 5 to 20% by weight
based on the total of the radical-polymerizable monomer(s) having phenolic hydroxyl
group and the other radical-polymerizable monomer(s). In cases where a copolymer

25 of the radical-polymerizable monomer(s) having carboxyl group and the other
radical-polymerizable monomer(s) is used as the component (a), the content of the

other radical-polymerizable monomer(s) may preferably be not more than 90% by



met hyl propionate, nmethyl hydroxyacetate, ethyl hydroxyacetate, butyl

~hydroxyacetate, nethyl lactate, ethyl lactate, propyl |actate, butyl

| actate, nethyl 3 10 hydroxypropionate® ethyl 3-hydroxypropionate, propyl

3- hydr oxypropi onate, butyl 3- hydroxypropi onate, nethyl 2-hydroxy-3-nethyl

"but anoat e, nethyl nethoxyacetate, ethyl nethoxyacetate, propyl

met hoxyacet ate, butyl nethoxyacetate, nethyl ethoxyacetate, ethyl

et hoxyacet aveightomssg proferablyAde BaYechy Weii basthox ftedetahbbthe madibat! 5

pr opoxyacet at e, ';ﬁg{l propoxyacet ate, propyl propoxyacetate, butyl

pr opoxy ac etRodEnerizableppnements)paviog saboxel drotp bud teydeeratienl- pr opy!

but oxyacetate, butyl butoxyacetate, nethyl 2-nethoxypropionate, ethyl

2- et hoxyprwmﬁéﬁ%le peaEyer(9- Hebhoxyprebiterabors-nmutiphed other radical-

2- met hoxypropi onate, nethyl 2-ethoxypropionate, ethyl 2- ethoxypropionate,

propyl 2- ethdsperizsblcomanemery)mith i2spechiodhe raikabpatyemerizebla yhordnikd

but oxypr opi onate, ethyl 2-butoxypropionate, propyl 2-butoxypropionate,

butyl 2- blwegingihsppldhbirdeoxyhgrdwpl or 3arbexplogynp Giagaathen tetshylentioned

3- et hoxypropi onate, propyl 3-methoxypropi onate, butyl

3- net hoxy prabprarisveopmentyith 3a alkhlnesolwiminomayt be diéfiduH in s8metdasesy pr opi onat e,

propyl 3-ethoxypropionate, butyl 3-ethoxypropionate, nethyl 3-

pr opoxypr opi onatkexamgti¢naf the golvgmtscyhich prayrizt wed foraby pra@upticpaitiipr opi onat e,

butyl 3 15 propoxypropionate, nethyl 3-butoxypropionate, ethyl

3- but oxy pr @ehaners eonipnggiad@al-iniyosyablpinonaters dadinp atkali-soluble groups

3- but oxypropi onate. The anmpunt of the solvent to be wused may preferably be

20 to 1000 ipelrdsalbgholesuyhtas peathahObarplatbanolyethvees givh asflettdhgdrofierantdlydol

"materials. Exanples of the polynerization initiator which nay be used for

t he 2@ pr odthers siwhas ethylenp glyrobmosanethynithe ahd ethyiabic giycopmoyoethylz abl e

nmononmer having the al kali-soluble group include azo conpounds such as

2, 2' - azobi sthsoirihylenmglyedl labky! ether acetizasisush §9mathg catlobyilvy ateatennd ethyle) and

2,2' -azobi s-(4-nmet hoxy-2,4- dinethylvaleronitrile); organic hydroperoxides

such as be@@ﬁgﬁolmwedé,ieﬂh)dmecghcolqcmmbni; diethylens gl ydop eroasmethiyvethat e and

1,1 -bis-(t-butyl peroxy)cycl ohexane; and 25 hydrogen peroxide. In cases

. where a perdistidendg glyedd edormsthyhetheradicttplene @llyoob dinraly] ether,i diéthylator , a

reduci ng agent may be used together with the peroxide so as to forma
glycol diethyl ether and diethylene glycol ethylmethyl ether; propylene glycol

15 monoalkyl ethers such as propylene glycol monomethyl ether, propylene glycol
monoethyl ether, propylene glycol monopropyl ether and propylene glycol monobutyl
ether; propylene glycol alkylether acetates such as propylene glycol methyl ether
acetate, propylene glycol ethyl ether acetate, propylene glycol propyl ether acetate
and propylene glycol butyl ether acetate; propylene glycol alkylether propionates

20 such as propylene glycol methyl ether propionate, propylene glycol ethyl ether
propionate, propylene glycol propyl ether propionate and propylene glycol butyl ether
propionate; aromatic hydrocarbons such as toluene and xylene; ketones such as
methyl ethyl ketone, cyclohexanone and 4-hydroxy-4-methyl-2-pentanone; and esters
such as methyl acetate, ethyl acetate, propyl acetate, butyl acetate, ethyl 2-

25 hydroxypropionate, methyl 2-hydroxy-2-methyl propionate, ethyl 2-hydroxy-2-
methyl propionate, methyl hydroxyacetate, ethyl hydroxyacetate, butyl

hydroxyacetate, methyl lactate, ethyl lactate, propyl lactate, butyl lactate, methyl 3-



redox-type initiator. 11 The wei ght average nol ecul ar wei ght of the

“polyner containing the radical polynerizable nonomer(s) having the

al kal i -sol ubl e group(s), which may be us$é&d in the present invention is
preferably 2000 to 100, 000, nore preferably 3000 to 50, 000, still nore

“preferably 5000 to 30,000, the weight average nol ecul ar wei ght being 5

measured using gel perneation chromatography and expressed in terns of the
nol ecul ar vmcg%ymp@wwﬂw ériwdrauyprapeonged, grapyhddydpsypopasateabutged-ght i s
nore than 100, 000, the devel opi ng performance and sensitivity tend to be
degr aded, aWﬂiTWYPrﬁ)RlOlil%@II@@bylt%b)f&fm@:mqthjé baemoeteomethat methoxyacestd,ut i on,
devel opi ng performance and heat resistance tend to be degraded. 10 The
pol yner congthylipeifoxysetaigdpioayl methgwacetate butyhowthespacsiath andting t he
al kal i -sol ub] e grou%(s may be used individually or two or nore of the
pol ymer s ne§fhop@ceigedetnyl dhmpypeniate.anopmteshaxaadstats, bugrl sthesyaetathengthdnol i ¢
hydr oxyl groups may be protected before the polynerization, and the
prot ec?i ve RfeppEcetale. byl aaparadacetait mppylpeopslygentate, Jaityl propoxhierestty, gi vi ng
aIkaIi-squbiIit%L.i The pol yner may be 15 hydrogenated so as to change the
t r anspar encipethy! Yitexysicetate; ethy! toxyacethtanprepy Hentoxypt¢tatn; ngylioitoxyacestes he (a)
conponent, at |east one selected fromthe group consisting of the resins
r epr esent edngiyl Simethzyatopiongteoetbyb-methaxypfopidiates prapet 2r al units as the
maj or constituent, of the follow ng fornulae may be enployed: (OH)p (I
H) gH ---1 ceetRexgonpiomsteNpuyl 2cmythogypropicaoRSnythyl ZebBdyprepibhifeethylidrg H H
X-fR5--N- f CORL-CONHR 2-N+,-- (2) m(COORS )r (COOR4 )s

ethoxypropionate, propyl 2-ethoxypropionate, butyl 2-ethoxypropionate, methyl 2-

10 butoxypropionate, ethyl 2-butoxypropionate, propyl 2-butoxypropionate, butyl 2-
butoxypropionate, methyl 3-methoxypropionate, ethyl 3-methoxypropionate, propyl
3-methoxypropionate, butyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl
-3-ethoxypropionate, propyl 3-ethoxypropionate, butyl 3-ethoxypropionate, methyl 3-
propoxypropionate, ethyl 3-propoxypropionate, propyl 3-propoxypropionate, butyl 3-

15 propoxypropionate, methyl 3-butoxypropionate, ethyl 3-butoxypropionate, propyl 3-

“butoxypropionate and butyl 3-butoxypropionate. The amount of the solvent to be
used may preferably be 20 to 1000 parts by weight per 100 parts by weight of the
reaction materials,

Examples of the polymerization initiator which may be used for the

20 production of the polymer containing the radical-polymerizable monomer having the
alkali-soluble group include azo compounds such as 2,2'-azobisisobutyronitrile, 2,2'-
azobis-(2,4-dimethylvaleronitrile) and 2,2'-azobis-(4-methoxy-2,4-

. dimethylvaleronitrile); organic hydroperoxides such as benzoyl peroxide, lauroyl
peroxide, -butylperoxy pivalate and 1,1'-bis-(#-butylperoxy)cyclohexane; and

25 . hydrogen peroxide. In cases where a peroxide is used as the radical polymerization

initiator, a reducing agent may be used together with the peroxide so as to form a

redox-type initiator.



' I i (IHp X ER5}-N-1 COR1-CONH-R2-N f CO-R - CONH- ERS*- X (3)
"M ( COOR3 )r (COOR4 )s (COOR3 )r m(OH) g (OH )p Y-FRSt
COJ (4) (COOR4 )s (LOORS )r (IHg ( Hp (IHg Y-ERS CO
- -ORz NCO_ Rs3-Y (5 HI HI HH (COOR4)'( COORS )r
"(COOR4 )s (wherein in Fornulae (1) to (5), R represents an organic group
havi ng not | ess an . 5 2 carbon atons and a val ence of 2 to 8; R2
represents an orﬁj WElgg?WfﬁgﬁéWI?@ﬂﬁd’e’elgméﬁéhQPﬁdﬂngr watdhpngdbhordicahd a
val ence of 2 to 6§, R3 and R4 independently represent hydrogen or organic
groups havi PRIYTCHEDIMEReBerks) deving ;thmk?]éﬁﬁa]ébgr&f eunds)dvhishenay bowsgdii
group; X and Y independently represent organi c groups having at |east one
subst i t uent ! PreseRigAvVINtight Prefesatiy BO%?%l(g)EQQQgH@fG eetegidy RO wcHh®¥h . gr oups
10 containinq at | east one organic group selected fromthe group consisting
of car boxy! SUlyMEFEPTeisHBRLIGA0 1h38:08%ythe greigly averags waleculgr weightbeingnsat ur at ed
hydr ocar bon groups, . nitro group, nethylol group, ester group,
hydr oxyal ki M§SUEddsEegsd pameetion chrpmetnganbisang cxprpssed in teaps e§thet s a nunber
ranging from5 to 100, 000; mrepresents an integer of 0 to 10; p and q
i ndependent§lepdlar weight ofi nolssgaesns. oflf thetwight axerdge maleduler $8ight taperedent | y
represent integers of 0 to 2; and p + q > 0). The al kali-soluble resins
r epr esent edhdy I0QPOQ; dha davaloptpeqisefosmanasraand sensithty tend todweudegtadadi and ifis t he
maj or constituent, represented by the above-described fornmulae (1) to (5)
may be convigistlew than 2009ethgsbapcrefnatiem; raselatipn.migyelopivg petfermancgend heast her
ring structures. Thus, they are heat-resistant resin precursors whose heat
resi st ance 98stapgee tprdiohesdegeaded or ganic sol vent are greatly increased, upon

f‘orrriné; ring structures. 13 ) )
1 e polymer containing the radical-polymerizable monomer(s) having the

alkali-soluble group(s) may be used individually or two or more of the polymers may
be used in combination, The carboxyl groups or the phenolic hydroxyl groups may
be protected before the polymerization, and the protective groups may be removed
after the polymerization, thereby giving alkali-solubility. The polymer may be
15 hydrogenated so as to change fhe transparency to visible light or to change the

softening point.

As the (2) component, at least one selected from the group consisting of the
resins represented by, or containing one or more of the structural units as the major

constituent, of the following formulae may be employed:

(oH)p (oH),

| l, H
—fco—lT"——CONH —||22———N+n— )

20 (COOR3)y (COOR?*);

(CIJH )p (clm )q
H H
X—{R5 ;)H—N—[-CO——RL--CONH —R2—N{— (2)

(COOR®), (COOR*)



The fornmulae (1) to (5) represent polyam c acids having hydroxyl groups. By
“virtue of the hydroxyl groups, the solubility in aqueous alkali solution is
i ncreased when conpared to the pol yam £2aci ds whi ch do not have the

hydr oxyl groups. Anmong the types of hydroxyl groups, phenolic hydroxyl
"group is preferred in viewof 5 the solubility in aqueous al kali sol ution.
By incorporating quorine |n t structu represented by the
formulae (1) to (5) in an ¢FH qess th i@@bby meight

apprgﬁriatedg?1€%5%§P3#£ent f&asert ven t he |nt o; ng film

SO at pe rati rfa

i nhi bi-ted. However, a cont %t of |ne tom; re than 20% by wei ght
”(&b@ E?'

is not preferred 10 becau ORYs i n zﬁﬂ@ dral kali solution is
decreased, resistance to organlc sol vent of the polymer having ring

structures fornmed by the heat(jn at ment |s reased and the solubility
in fumng nitric acid is decreaseﬂ Thus ontent of fluorine atons is
preferably t 1090 | than 20% by weight. 15
In the abovy—%ﬁzaﬁ (EB% (1) e&p gsent s a(/%rgl ety of acid
di anhydri de contained in t cid |anhydr| e un and represents an

organi c group having not Ies(scomm“}iscar RO rand a val ence of 2 to 8.
Rl may preferably be an organic group having 6 to 30 carbon atons and 0 to
2 hydroxyl groups, which a| ns an omatl r| ng or aliphatic ring. 20
Exanples of the acid dian g’ des |ﬁ%b oratlﬁE i therein, which do not

ar

~have hydrox s_incl aromatl q t et xyl | c di anhydrl des, such as
pyromel liti &Téﬁ% a' P ');;Nanhy@rl de,
2,3,3 ,4" - biphenyltetr I|c |anh%dr de

2,2',3,3 -biphenyltetr aca%ﬁﬁ!@lﬁ JsdCOORUN de COOR4 )s
3,3",4,4" -benzophenonet etr acar boxyl i ¢ di anhydride, 2,2',3,3" 25
: benzophenor(é’ﬂiél‘teﬂh@d’rqﬁ@%&ﬂlel(l:) @i (éhﬂﬁldﬁl)lﬁgnts an organic group having not less than
2, 2-bi s( 3, 4- di car boxyphenyl ) propane di,anhydri de,
2 2-bi%s( 2, 2-erbonaiony prbnyippeniRnte SIRAntydentan otgabibims having not
dlcarboxyphenyl)ethane di anhydride, 1, 1-bis(3, 3-di,carboxyphenyl)ethane 14
di anhydr i ddessthan Bcarbett eamseng pivelepts ot toah & dind I yinapdrdenbly s¢e@nt
hydrogen or organic groups having 1 to 20 carbon atoms; R’ represents a divalent
organic group; X and Y independently represent organic groups having at least one
substituent selected from the group consisting of C;-C) hydrocarbon groups
10 containing at least one organic group selected from the group consisting of carboxyl
group, phenolic hydroxyl group, sulfonic group and unsaturated hydrocarbon groups,
nitro group, methylol group, ester group, hydroxyalkinyl group and C;-Cyg
hydrocarbon groups; n represents a number ranging from 5 to 100,000; m represents
an integer of 0 to 10; p and q independently represent integers of 0 to 4; and r and s
15 independently represent integers of 0 to 2; and p + g > 0).
The alkali-soluble resins represented by, or containing one or more of the
structural units as the major constituent, represented by the above-described formulae
(1) to (5) may be converted to a polymer having imide rings, oxazole rings or other

ring structures. Thus, they are heat-resistant resin precursors whose heat resistance

20 and resistance to organic solvent are greatly increased, upon forming ring structures.



di car boxyphenyl ) met hane di anhydri de, bis(3, 4-dicarboxyphenyl)sulfone

- di anhydri de, bis(3,4-dicarboxyphenyl)ether dianhydride, 2, 2-bis(4-(4-

am nophenoxy) phenyl ) propane, 1, 2,5, 6- nagght hal enet et racar boxylic

di anhydride, 5 2, 3,6, 7- napht hal enet et racar boxyl i ¢ di anhydri de,
©2,3,5,6-pyridinetetracarboxylic dianhydride, 3,4,9, 1

0- peryl enet etracar boxylic di anhydride, 2,2-bis(3,4-
dicarboxyphenyl)H@ﬁébﬂm@&@ﬁ@@@é%équbﬁmhydywdﬁﬁmﬁbZMbh@ﬂ@d@&yhgnup&

di car boxyphenoxy) phenyl ) hexaf | uor opr opane di anhydri de, 2, 2-bi s(4-(3, 4-

di car boxybéhzoyiue 2§ sheHydyaxyh escads, oy ssputoptyrie adiiemiaptiralidelutian 2¢ inéfeased

bi s(trifluoronethyl)-4,4"-bis(3,4-dicarboxyphenoxy) bi phenyl di anhydri de;
and al i phavhen costpataddo B polyemidi agitsydri¢ldds netlelve #ee hydroxyl groups.

cycl obut anet etracar boxyl i ¢ di anhydri de,

1, 2, 3, 4- cy dhppegithgrignestof Aydnospiarbups, dhenohy dydeyl @o8p & Beferred in view of

cycl opent anet et racar boxyl i ¢ di anhydri de,

5- (2, 5 di oxle salvkilipinagsedusradica)il sphgionne Byyhedpaytnp flecemestdm irdihear boxyl i ¢
di anhydri de, "TDA100" and "Ricaresin 15 TMEG' (both are trademarks

comrer ci al Isfrugiviessiregrksentaddim thie fordmgben(1 Dle(® tedn Gooynt off hd) lessahemid% bgse,
3,3 ,4,4" -bi phenyl tetracarboxylic di anhydride, 2,3,3 ,4"-

bi phenyl t etweaghir dnprgpriate vaten rapdllendero@rt'is givan tdothp heasfthdeatlithecinnery! i c

di anhydride, 3,3',4,4'-benzophenonetetracarboxylic dianhydride, 2,2',3,3" -
benzophenorit genetedioh of Waiter od agudoys séldiégn into the interface is inhibited.

2, 2-bi s(3, 4-di car boxyphenyl ) propane 20 di anhydri de,

2, 2- bi s( 2, 3avavar, beopEheoyflgmepdmnes of moteyttan 2620 by, visiphts§ Botdreferred

di car boxyphenyl ) et hane di anhydride, 1,1-bis(2,3- dicarboxyphenyl)ethane
di anhydr i déecayiss (I8, sélubdliity an bauepph elhyli joletitraiseledicasddy thsisthace i & gis-

di car boxyphenyl ) net hane di anhydri de, bis(3,4- dicarboxyphenyl)sul fone

di anhydr i deplveni of(tBs polyohier habugsipd emydtyres foemed ibwtire/tohat ttegtmantds bi s(4- (4 25
am nophenoxy) phenyl ) propane, 2, 2-bi s(3, 4-di car boxyphenyl ) hexaf | uor opr opane
di anhydr i dele@e@seldj adahé¢ Solabidite ar fooriydheitroadidisydepvasedl ) Haua fthaiomogit opane

di anhydri de,

2, 2' - bi s(t flubtino pmmetik pteferdbld nobles{ had 1 dYodarbaghtindmox yobd thhe 396 iS5

di anhydride are preferred. Preferred exanples of R to which hydroxyl
groups ar e vetigliched i ncl ude t hose

15 In the above-described formulae (1) to (5), R represents a moiety of acid
dianhydride contained in the acid dianhydride units, and represents an organic group
having not less than 2 carbon atoms and a valence of 2 to 8. R may preferably be
an organic group having 6 to 30 carbon atoms and 0 to 2 hydroxyl groups, which
contains an aromatic ring or aliphatic ring.

20 Examples of the acid dianhydrides incorporating R therein, which do not
have hydroxyl groups include aromatic tetracarboxylic dianhydrides such as
pyromellitic dianhydride, 3,3',4,4'-biphenyltetracarboxylic dianhydride, 2,3,3',4'-
biphenyltetracarboxylic dianhydride, 2,2',3,3"-biphenyltetracarboxylic dianhydride,, -
3,3',4,4'-benzophenonetetracarboxylic dianhydride, 2,2',3,3'-

25 benzophenonectetracarboxylic 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




represented by the follow ng fornulae: (The fornmul ae are shown toget her
-wth the hydroxyl groups and - COOR3 groups bound to R.) GHOOH / NN ~
HF3CCF3 HI / R3000 COOR3 OHO OHO N 14N\ R3000 I HH3C CH3 HI/ 3 COOR
HOOHO\ j O HO2 HI / R3000 COOR3 o HOOHo I/ I H HI / R3000

" "COOR3 R3000 HO _ OH COORS 5 OO N However, the exanples are not

restricted to those descri bed above. These structural units may be
enpl oyed i rdiantiydeige) bis@rd-disarboxyphenyd)redthareedianhydyidaiebis(@3pl oyed in
conbination. R2 contained in the diamne units in the structures
r epr esent edliggrbexiphandinectha® dHadyydiite bif(dirditaboxXybhenyd)siBpng épnlegleidts an
organi ¢ group having not less than 2

bis(3,4-dicarboxyphenyl)ether dianhydride, 2,2-bis(4-(4-

aminophenoxy)phenyl)propane, 1,2,5,6-naphthalenetetracarboxylic dianhydride,

5 2,3,6,7-naphthalenetetracarboxylic dianhydride, 2,3,5 ,6-pyridinete_tracarboxy1ic
dianhydride, 3,4,9,10-perylenetetracarboxylic dianhydride, 2,2-bis(3,4-
dicarboxyphenyl)hexafluoropropane dianhydride, 2,2-bis(4-(3,4-
dicarboxyphenoxy)phenyl)hexafluoropropane dianhydride, 2,2-bis(4-(3,4-
dicarboxybenzoyloxy)phenyl)hexafluoropropane dianhydride, 2,2'-

10 bis(trifluoromethyl)-4,4'-bis(3,4-dicarboxyphenoxy)biphenyl dianhydride; and
aliphatic tetracarboxylic dianhydrides such as cyclobutanetetracarboxylic dianhydride,
1,2,3,4-cyclopentanetetracarboxylic dianhydride, 2,3,5,6-
cyclopentanetetracarboxylic dianhydride, 5-(2,5-dioxotetrahydro-3-furanyl)-3-
methyl-3-cyclohexene-1,2-dicarboxylic dianhydride, "TDA100" and "Ricaresin

15 TMEG" (both are trademarks commercially available from New Japan Chemical Co.,
Ltd). Among these, 3,3',4,4-biphenyltetracarboxylic dianhydride, 2,3,3",4'-
biphenyltetracarboxylic dianhydride, 2,2',3,3"-biphenyltetracarboxylic dianhydride,
3,3',4,4'-benzophenonetetracarboxylic dianhydride, 2,2',3,3'-
benzophenonetetracarboxylic dianhydride, 2,2-bis(3,4-dicarboxyphenyl)propane

20 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-
dicarboxyphenyl)methane dianhydride, bis(3,4- dicarboxyphenyi)sulfone dianhydride,
bis(3,4- dicarboxyphenyl)ether dianhydride, 2,2-bis(4-(4-

25 aminophenoxy)phenyl)propane, 2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane
dianhydride, 2,2-bis(4-(3,4-dicarboxybenzoyloxy)phenyl)hexafluoropropane

dianhydride, 2,2'-bis(trifluoromethyl)-4,4'-bis(3,4-dicarboxyphenoxy)biphenyl



carbon atons and a valence of 2 to 6. R2 may preferably be an organic group
- having 6 to 30 carbon atons which contains aromatic ring(s) or aliphatic
ring(s). Exanples of the diam nes incotporating R2 therein, which do not
contain hydroxyl 16 groups include 3,4'-diam nodi phenyl ether,

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

4, 4" -di am ngdi phenyl nethane 3, 4' -di am nodi phenyl sul fone,

4,4 - dlanldﬁﬁwﬁﬁéﬁ9?“§ﬂﬁk6ﬁ@ 3,4' -di am nodi phenyl sulfide, 4,4'-

di am nodi phenyl sul fide, 1,4-bis{4-ani nophenoxy)benzene, benzine, m5
phenyl enedi ani nePreferisdengmplse df Rrnwhich Hyduixahimopen aitachediinklude those

1, 5-napht hal ene di am ne, 2, 6-naphthal ene di am ne,

bi s(4- ami ndﬁﬁ@ﬁ@?@%bﬁéﬂlﬁlf?%@ﬂmémlﬂa% (Bhe forinvbsrenshoypopsthyrswith dree,

bi s(4- anlnophenoxyphenyl%ghghegyl bi s{4- (4 ani nophenoxy) phenyl } et her,
1, 4- bi s( 4- dwidsegyharmpy n @R grapg bodidretRY) - 4, 4' - di am nobi pheny!
2,2'-diethy| 4, 4" - di am nobi phenyl, 3,3'-dimethyl-4,4" 10 dianinobiphenyl,
3,3 -diethyl-4,4"- dla H DH 3,3 -tetranmethyl -4, 4" -

di am nobi phenyl , ! |- 404" - di am nobi phenyl and 2, 2' -

di (trifluoronet INam Y- | as these structures
substituted by gHoupsF. ) hatbge n the aromatic rings, and
cycl ohexyl Rfc@E8Ne>and net hyl enebi scycl ohe @ ne which are aliphatic

di am nes. However, the 15 exanples are not restricted to those described
above. These structurahgynlts may be 6ﬁgployed individually or two or nore
of these may be enplo A f Exanpl es of the diam nes

incorporating R2 t A ) di ox groups, include those having
I i é-B yphenyl ) hexaf | ur opr opane,
2, 2-bi s[ 4- Qﬁ 20 hydro noxy phe exafluoropropane and t hose
["Uofi ne a

fluorine atons 'S
not havi ng toms such as di am nodi hy@Rpyri ni di ne,
di am odi-hydr oxypyridin

Ohydroxy di am _no- pyri m di ne, - di am nophenol

di hydr oxybenzi di ne; a a ) (both are trademarks
commercially avail abl @_frd Lpp akj Ltd). Preferred exanpl es of
R2 to which hy grgup( Is(are) Hou r ude 25 those represented
by the folléag mul ae: (The'?f or nul de a homm together W th

R3OOC: : :: COOR3

R300C COOR?
C NH Q(

5
However, the examples are not restricted to those described above. These
structural units may be employed individually or two or more of these may be
employed in combination.
R contained in the diamine units in the structures represented by the above-
10 " described formulae (1) to (5) represents an organic group having not less than 2

carbon atoms and a valence of 2t0 6. R? may preferably be an organic group
having 6 to 30 carbon atoms which contains aromatic ring(s) or aliphatic ring(s).

Examples of the diamines incorporating R? therein, which do not contain hydroxyl




2 the hydroxyl group(s) bound to R) 17 \ | GHOOHON\ N H
|l H( \ eH/ OOHO CHO \ \ | I

- OHO \
N HI

(
OH N' HH18 H3C3 HI \ FCFN
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15

20
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H
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groups include 3,4'-diaminodiphenyl ether, 4,4'-diaminodiphenyl ether, 3,4'-
diaminodiphenyl methane, 4,4'-diaminodiphenyl methane, 3,4'-diaminodipheny]
sulfone, 4,4'-diaminodiphenyl sulfone, 3,4'-diaminodiphenyl sulfide, 4,4'-
diaminodiphenyl sulfide, 1,4-bis(4-aminophenoxy)benzene, benzine, m-
phenylenediamine, p-phenylenediamine, 3,5-digminobenzoic acid, 1,5-naphthalene
diamine, 2,6-naphthalene diamine, bis(4-aminophenoxyphenyi)sulfone, bis(3-
aminophenoxyphenyl)sulfone, bis(4-aminophenoxyphenyl)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'-tetramethy1-4,4'*
diaminobiphenyl, 3,3',4,4"-tetramethyl-4,4'-diaminobiphenyl and 2,2'-
di(trifluoromethyl)-4,4'-diaminobiphenyl, as well as these structures substituted by
alkyl groups and/or halogens on the aromatic rings, and cyclohexyl diamine and
methylenebiscyclohexyl diamine which are aliphatic diamines. However, the
examples are not restricted to those described above. These structural units may be
employed individually or two or more of these may be employed in combination.
Examples of the diamines incorporating R therein, which have hydroxyl

groups, include those having fluorine atoms such as 2,2-bis[4-(amino-3-
hydroxyphenyl)hexafluropropane, 2,2-bis{4-(4-amino-3-
hydroxyphenoxy)phenyl]hexafluoropropane; and those not having fluorine atoms -
such as diaminodihydroxypyrimidine, diamiodihydroxypyridine, hydroxy-diamino-
py*rifnidine, diaminophenol, dihydroxybenzidine; and "ABCH" and "ABPS" (both are
trademarks commercially available from Nippon Kayaku Co., Ltd).

| Preferred examples of R? to which hydroxyl group(s) is(are) bound include
those represented by the following formulae: (The formulae are shown together with

the hydroxyl group(s) bound to Rz.)_



OO0 HOH/ ( HH3C CH3 H \ NH OO\ ( /OHO/ I HO® H\ VY NS N/ ~
(I oHO\N :~ro HO / I HHN NOHOO HHI \ N/N/ OHO\ I O O CHO
OHO HN HN OH These structures may be léhpl oyed individually or two or nore
of these structures may be enployed in conbination. In fornmulae (1) to
*(5), R3 and R4 may be the sane or different, and represent 5 hydrogen or
organi c groups having 1 to 20 carbon atons. Preferred organic groups are

al kyl groups havi ngz4. _toOBQ carbon a , ich are represented by the
fol | owi ng forrrul or ©7): 19 forz) (6) a B3

N N
H H



H CCH3 (7) CH3 In fornula (6), a represents an integer of 0 to 19,

- preferably O to 3. In formula (7), (3 represents an integer of 0 to 16,
preferably 0 to 2. 5 Fromthe vi ewpoi ntl8of the stability of the
positive-type photosensitive resin solution, it is preferred that R3 and
R4 are al kyl groups. On the other hand, fromthe viewpoint of solubility

i n aqueous al kali solution, it is preferred that R3 and R4 are hydrogen
atons. Sin 2 urality of RS roups and/ groups are contained in

t he pol yner - groups may be enployed in 10
conbi nation f 3 e rati o between the hydrogen
atons and the alk and/ o the dissolution rate of the
resin in the aqueols,,a b \ be’ controlled, so that a
positive-type photosenS|t|ve resin c¢ EEOSItIOﬂ having a desired

di ssolution rate may be obtained by controlling the ratio. Preferably, 10
to 90% of of R3 and R4 are hydrogen atons, and the 15 renai nder
are al kyl I'f {he nupgbecHyf car on gfovg“in R3 or R4 exceeds 20,

t he sol ubili ousMal Kal i | utflon_iis decreased. In formlae (2)
and (3), the s re | ; -()mXIS preferably
represented by thecgf ol | i nY d_(8)pwhich is a structure derived from
a prinmary nonoam ne déed &5 the erd capl conpound (RE)Ii A '"R7)] A (8)
-N-~R~m1I 20 20 In fornulae (4) and (5), the structure represented by
-CO(R5.). ~Yis preferably represented by the followng fornula (9) or
(10) which |‘ tru ture deblved fro an anhydri de, nonocarboxylic

aci d, nonoaci lIor e Cfnpog
H H
\@w Hﬁ
I X0
HO
H H
mNﬁNp/
OHO OHO
OHO

These structures may be employed individually or two or more of these

structures may be employed in combination.
In formulae (1) to (5), R® and R? may be the same or different, and represent
5 hydrogen or organic groups having 1 to 20 carbon atoms. Preferred organic groups
are alkyl groups having 1 to 20 carbon atoms, which are represented by the following

formula (6) or (7):



or nono-active ester conpound used as the end cap conpound: (R6)i 1 'C .~R5

-1 A, (R)i (99 k(R$0OOC) 150 -CfR5 RO (10) ro u RIO HOOC 't In the

above-described fornulae (8) to (10), R® represents a divalent organic

group, and preferably -CRlL IR12-, -CH2O or -CH2S®2-, wherein R I | and R12

“independently represent hydrogen atom hydroxyl group or Cl-Cl0 hydrocarbon

10 group. R9,and, R10 i ndependently represent hydrogen atom hydroxyl group,

car boxyl gr%g(.| @ C10 hr@rocar bon group, or RO and R10 may directly be

bound to f -C19 cycl hydr ocar bon group. R8 represents hydrogen atom

or C1-Cl0 hydroc&rbon group. Among these, hydrogen atom and Cl-C4

hydr ocarbon group are preferred, and hydrogen atom nethyl, and t-butyl

are especial ly prefier€dty. R6 15 and R7 independently represent hydrogen

at om hydroxy(, Har ox{yl, sul fonyl, thiol, Cl1-Cl10 hydrocarbon group having

at | east one l\{nsgt grﬁat ed%drocar(@bn group, nitro, nethylol, ester,

hydr oxyal ki nyl® or - Pp hydr ocarbon group. Al to A3 independently

represent carbon atom P nitrogen atom Further, mrepresents an integer

of O to 10, preferably O to 4; 1 represents an integer of 0 or 1,

pr ef er abl y Ipformubo(6)ep revsessnts anintegar@d orto 4P, wetsrably O o &f elreformulp;(7),

represents an integer of 1 to 3, 21 preferably 1 or 2; and t, k and u

i ndependenti igprespiteae ey of 0 to 1 pmiplably Gt 2-he primary nonoami ne used as

the end cap conpound from which the _structure represented by formula (8)

i s defbived incl daemabeviewgoigt of the stability of the positive-type photosensitive resin

hydr oxyqui nol i ne, 4- am no- 8- hydgoxa/ﬂgi nol i ne, 1- hydr oxy- 8- am nonapht hal ene, 1
solution, it is preferred that R an: are alkyl groups. On the other hand, from the

viewpoint of solubility in aqueous alkali solution, it is preferred that R® and R* are
hydrogen atoms. Since a plurality of R groups and/or R groups are contained in
the polymer molecule, hydrogen atoms and alkyl groups may be employed in

10 combination for R? and/or R”. By controlling the ratio between the hydrogen atoms
and the alkyl groups for R and/or R4, the dissolution rate of the resin in the aqueous
alkali solution may be controlled, so that a positive-type photosensitive resin
composition having a desired dissolution rate may be obtained by controlling the
ratio. Preferably, 10 to 90% of the total of R? and R? are hydrogen atoms, and the

15 | remainder are alkyl groups. If the number of carbon atoms in R’ or R” exceeds 20,
the solubility in the aqueous alkali solution is decreased.

In formulae (2) and (3), the structure represented by —NH—(RS-)m—X is

preferably represented by the following formula (8) which is a structure derived from

a primary monoamine used as the end cap compound:

(8)

20



5 hydroxy- 7- am nonapht hal ene, 1-hydroxy-6-am nonapht hal ene, 1-hydroxy-5-

- am nonapht hal ene, 1- hydr oxy- 4- am nonapht hal ene, 1- hydr oxy- 3- am nonapht hal ene,

1- hydr oxy- 2- am nonapht hal ene, 1-amn no- 20hydr oxynapht hal ene, 2-hydroxy- 7-
am nonapht hal ene, 2-hydroxy- 6-am nonapht hal ene,

- 2- hydroxy- 5- am nonapht hal ene, 2- hydr oxy- 4- am nonapht hal ene,

2- hydr oxy- 3- am nonapht hal ene, | -am no-2 10 hydroxynaphthal ene,

1- car boxy- 8- ani Ao faprasdend (5)-thaptesiye Tenseentsd Ay O (Ronky-Y is

1- car boxy- 6- am nonapht hal ene, 1-carboxy-5-am nonapht hal ene, 1-carboxy-4-
am nonapht PEFERELY represaniRehBY. tBe SpHNoRE HIoHEd €ner (10) which is a structure

1- car boxy- 2- am nonapht hal ene, . 1-am no-7- car boxynapht hal ene,

2- car boxy- ZeHNshBomsmaR ahsdride, mongearhorlicagids Bieapit shlerde compound

2- car boxy- 5- am nonapht hal ene, 2-carboxy-4- am nonapht hal ene, 15

2- car boxy- ¥ HNAGTHPh eI cepwound H‘?ﬁdr?éi%ﬂ ek s epmppwedial ene,

2-am nonicotinic acid, 4-am nonicotinic acid, 5-am nonicotinic acid,
6-am noni cotinic agl dg\4- am nosalicylic acid, 5-anmnosalicylic acid,
6-am nosalicylic azRi, );s am no-O-toluic acid, aneride, 2-am nobenzoic
aci d, 3-anino€£nzoic acld, 4 ynobenzoi c acid, 2- am nobenzene sulfonic

acid, 3-am no nzepe d, 4- nobenzene sul fonic 20 acid,
3-ami no- 4, o)Xy 25 R obhenol , 3t%ni nophenol , 4-
am nophenol ,, 5-"am no 5t nol i n€, 4-ani no- 8- mer capt oqui nol i ne, 1-

nercapto-8-aTkEmEﬁ5 ane, “l1- mer capt o- 7- am nonapht hal ene, 1- ner capt o- 6-
aninoggphthqk e\ er capt o- 5- am nonapht hal ene, |-nercapto-4
am nomapht hal ene, 1-mercapt o- 3-am nonapht hal ene, 1-nmercapto-2- 25
am nonapht hal ene, 1-am no-7-nercapt onapht hal ene, 2-mnercapto-7-
am nonapht hal gye, 2- capt o»6- am nonapht hal ene, 2-nercapt o- 5-
am nonapht hal &ne, 2- 4- a@donapht hal ene, 2-nercapto-3 22
i I t onaph{fggl ene, 3-ami no-4, 6-

di mer capt opyri m di nem 4 hi 0 nol , 3-am not hi ophenol , ,
4- am not hi opheﬂiir?o% Ty ' £ 3-ethylaniline, 4-ethylaniline,
2, 4-di et hyl ani e, 2, i vl aniline, 2,6-diethylaniline,

3,4-diethylaniline, 3,5-diethylaniline, 1l-ethynyl-2 5 am nonaphthal ene,
1-ethynyl-3-am rIII? tnh%%rl;g\bea-lic%grei edlt:ognmélg){tl})-tﬁ-(?(gn); P{Q ?e%?gggtglaed?\?dier}t_organic
group, and preferably -CR an-, -CH;0- or -CHS0;,-, wherein R'"and R"
independently represent hydrogen atom, hydroxy! group or C;-Cyg hydrocarbon
10 group. R’ and R'° independently represent hydrogen atom, hydroxyl group,
carboxyl group or C-Cqg hydrocarbon group, or R’ and R" may directly be bound to
form C3-Cyq cyclic hydrocarbon group. R represents hydrogen atom or C1-Cyo
hydrocarbon group. Among these, hydrogen atom and C;-Cy4 hydrocérbon group
are preferred, and hydrogen atom, methyl, and #-buty! are especially preferred. R
15 and R/ independently represent hydrogen atom, hydroxyl, carboxyl, sulfonyl, thiol,
C;-C¢ hydrocarbon group having at least one unsaturated hydrocarbon group, nitro,
methylol, ester, hydroxyalkinyl or Cy-Cjg hydrocarbon group. Alto A’
independently represent carbon atom or nitrogen atom. Further, m represents an

integer of 0 to 10, preferably 0 to 4; I represents an integer of 0 or 1, preferably 0; i

20 represents an integer of 0 or 1, preferably 0; j represents an integer of 1 1o 3,



et hynyl - 5- am nonapht hal ene, | - et hynyl - 6- am nonapht hal ene, 1-ethynyl -7-
- am nonapht hal ene, 1-ethynyl -8-am nonapht hal ene, '

2- et hynyl - | - am nonapht hal ene, 2- et hynyl- 3-ani nonapht hal ene,

2- et hynyl - 4- am nonapht hal ene, 2-et hynyl -5- am nonapht hal ene,

- 2-et hynyl - 6- am nonapht hal ene, 2-ethynyl - 7-am nonapht hal ene, 2 10

et hynyl - 8- am nonapht hal ene,. 3, 5-di et hynyl -| - am nonapht hal ene,
3, 5Yd%/et hy ﬁquergblypl or2;and t, k and u 1ndepen%er¥tly represent 0 orpl.

am nonapht hal ene, 3, 6-di et hynyl -1 - am nonapht hal ene, 3, 6-di et hyny| - 2-

ani nonapht hal en@?‘ﬁ?l?leéiogfh%W@W-WOW%% @,ng,c&rp EPTEPAIsfrem -

am nonapht hal ene, 4, 8-di et hynyl - 1-%n‘i nonapht hal ene gﬁd 4, 8- di et hynyl - 2-

ani nonapht KEEEHEe sEystugeiepidmdedhiormala{g} isdgayed pelde SoampiRg$e nent i oned
above. 15 Anpng these, 5-am nqg-8-hydroxyqui naline, .

1- hydr oxy- hy@rﬁﬁyfbﬁagﬁphgnagﬂlég—&hydroxyqumoime, 1-hydroxy-8-aminonaphthalene, 1-

1- hydr oxy- 6- am ngnapht hal ene, 1- hydr oxy- 5- am nonapht hal ene, 1- hydr oxy- 4-

am nofapht h&qir@ﬁé{f‘-@mﬁywn%lﬂgﬁleﬁeahﬁéwapjﬁrmne%@hthalene, [-hydroxy-5-

2-'hydr oxy- 6- am nonapht hal ene, 2-hydr oxy- 5- am _nonapht hal ene,

© 1- car boxy- MR @lﬁ%ér’@N&XYﬁ-@&vw@yﬁf@@le&%ln@ﬁa&ﬁ-%maphthﬂene»

1- car boxy-5-am nonapht hal ene, 2-carboxy-7-am nonapht hal ene, 20

2- car boxy- é:la'ﬁ*f%n%rmm%mgéle@%éa%%?is@cdaWHaﬁ&EﬂF%ﬁéW@foxz’:%m nobenzoi ¢
aci d, 3-am ngbenzoic acid, 4-am nobenzojc acid, 4-amposalicylic acid, 5-
ami nosal i cmle,onaeh%?leeea%ﬁm@w-ﬁ-@m@aﬁéﬁﬁa@@gémdﬁ%éﬂ-wpfﬁ%ﬁlﬁae»aci d, 3-
am nobenzenesul fonj c aci d, 4-am nobenzenesul fonic acid, 3-am_no-4,6-

di hydr oxy py R syritramnonaphibyfem rbyd@%n%-ﬁ@m@ﬁla}}t?ﬁznfa&f%psﬂ@ﬁo| , 2 25

am not hi ophenol , 3-anj not hi ophengl, 4-am not hi ophepol , _3-ethynylaniline, 4-
et hyml ani W‘iifé??‘yfﬁs‘f‘,mﬁg}eé‘?h&rﬁ%%%ﬁf r%ﬁ‘é‘}"o@%ﬁ@feéﬁ=h£}ﬁ?ga¥ﬁ'?iaﬁ§n%%ﬂgﬁhﬂ ¢ ke are
preferred. A Exanples of the conpounds selected fromth roup ,consi sting of
acid 23 aAWWE%?mWH&]E?%%IITC@I éV'ég%mWBFﬂ?%Ehﬂggﬂéh 'Gglibﬁé‘ﬁébnpounds and
nono-active _ester conpounds used as the end c¢ap conpound fr ich the
structure %w%%tb@ar@&ﬁmw-ﬂwa&mgm et L

e e S PR LA ATV S LS B! g, ol
PR I IR AT M
15 2-carboxy-3-aminonaphthalene, 1-amino-2-carboxynaphthalene, 2-aminonicotinic
acid, 4-aminonicotinic acid, 5-aminonicotinic acid, 6-aminonicotinic acid, 4-
aminosalicylic acid, 5-aminosalicylic acid, 6-aminosalicylic acid, 3-amino-O-toluic
acid, ameride, 2-aminobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic acid, 2-
aminobenzene sulfonic acid, 3-aminobenzene sulfonic acid, 4-aminobenzene sulfonic
20 acid, 3-amino-4,6-dihydroxypyrimidine, 2-aminophenol, 3-aminophenol, 4-
aminophenol,, 5-amino-8-mercaptoquinoline, 4-amino-8-mercaptoquinoline, 1~
mercapto-8-aminonaphthalene, 1-mercapto-7-aminonaphthalene, 1-mercapto-6-
aminonaphthalene, 1-mercapto-5-aminonaphthalene, [-mercapto-4-
aminonaphthalene, 1-mercapto-3-aminonaphthalene, I-mercapto-2-
25 aminonaphthalene, 1-amino-7-mercaptonaphthalene, 2-mercapto-7-
| aminonaphthalene, 2-mercapto-6-aminonaphthalene, 2-mercapto-5-

aminonaphthalene, 2-mercapto-4-aminonaphthalene, 2-mercapto-3-



car boxyt hi ophenol , 1- hydr oxy- 8- car boxynapht hal ene, 1- hydr oxy- 7-

= car boxynapht hal ene, 1- hydr oxy- 6- car boxynapht hal ene, 1- hydr oxy- 5-

car boxynapht hal ene, 1- hydr oxy- 4- car boxyr@@pht hal ene, 1- hydr oxy-3 10

car boxynapht hal ene, 1-hydroxy-2-carboxynapht hal ene, 1-nercapt o- 8-

" car boxynapht hal ene, 1-nercapto-7-carboxynapht hal ene, 1-mercapto- 6-
carboxynaphthaleng i-nercapto-5-carboxyﬂ@fgéhalene, 1- mer capt o- 4-

car boxynapR{HEPER, tha ENfeb-EEMG2- s eAPiIRh Raa s fral-8ME0-%Omer capt o- 2-

car boxynaphy hal ene, 2- car.boxybenzenesul f oni ¢ .acj d, A 3-car boxybenzenesul foni c
acid, 15 4- P%WBW&%%&WHP@I gel; %-a&lwhgﬂpbéwﬁo‘i-emg&tmpphenoﬁ

3-et hynyl benzoic acid - et hynyl hepzgic acid, . 2, 4-di et hyny] henzoi ¢ aci d,

2, 5-di et-hyf%ﬁtﬁ%lﬁa Pg; %—e&w!anﬂl,n& X’&&’é’?ﬁ‘i‘ﬁﬁ&‘?b ﬁérfgeqhzlaaan&, ,ézdéﬁtﬁrlé%lﬁ%w benzoi ¢
acid, 3,5-djethynyl henzqic acid, 2- ethynyl-1-naphthoic

aci d, 3- et h%@ﬁl@%ﬁ%ﬁ% -p"edla@lygﬂ,nkilr& ﬁér@fﬁi’lﬂaﬂ%ﬁt ﬂsﬁhanﬂc%—d, 5- ethynyl- 1
-napht hoi ¢ acid, 6-ethynyl-I - ht hoi c aci.d, 7-ethynyl-1-naphthoic acid, 8
20 et Wynyl -aimlﬂ%&?&gﬁ@fe@eaﬁ &y Qfﬁwﬁwﬁp@hqfl%@ rfoIy ke egninonaphthalene, 1-

3-et hynyl - 2- na hoi.c acjd, . 4- ethynyl-2-paphthoic acid,
5- et hyny! - fih%/é&ﬂ%ﬁmleowl&alee&eww :Qmﬂ@ﬁﬁ%maée%ﬁﬁ}hmw—
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aminonaphthalene, but the monoamine is not restricted to those mentioned above.

15 Among these, 5-amino-8-hydroxyquinoline, I-hydroxy-7-aminonaphthalene,
1-hydroxy-6-aminonaphthalene, 1-hydroxy-5-aminonaphthalene, 1-hydroxy-4-
aminonaphthalene, 2-hydroxy-7-aminonaphthalene, 2-hydroxy-6-aminonaphthalene,
2-hydroxy-5-aminonaphthalene, I-carboxy-7-aminonaphthalene, 1-carboxy-6-
aminonaphthalene, 1-carboxy-5-aminonaphthalene, 2-carboxy-7-aminonaphthalene,

20 2-carboxy-6-aminonaphthalene, 2-carboxy-5-aminonaphthalene, 2-aminobenzoic
acid, 3-aminobenzoic acid, 4-aminobenzoic acid, 4-aminosalicylic acid, 5-
aminosalicylic acid, 6-aminosalicylic acid, 2-aminobenzenesulfonic acid, 3-
aminobenzenesulfonic acid, 4-aminobenzenesulfonic acid, 3-amino-4,6-
dihydroxypyrimidine, 2-aminophenol, 3-aminophenol, 4-aminophenol, 2-

25 aminothiophenol, 3-aminothiophenol, 4-aminothiophenol, 3-ethynylaniline, 4~

ethynylaniline, 3,4-diethynylaniline, 3,5-diethynylaniline and the like are preferred.

Examples of the compounds selected from the group consisting of acid



hydr oxypht hal i ¢ anhydri de; nonocar boxylic acids such as 3-carboxyphenol, 4-
- car boxyphenol, 3-carboxyt hi ophenol, 4-carboxythi ophenol, 1-hydroxy-7 10
car boxynapht hal ene, 1-hydroxy- 6-car boxysapht hal ene, 1-hydroxy-5-
car boxynapht hal ene, 1- ner capt o- 7- car boxynapht hal ene, 1-nercapt o- 6-
- car boxynapht hal ene, 1-nmercapto-5-carboxynapht hal ene,
3-car boxybenzenesul foni ¢ aci d, 4- car boxybenzenesul foni ¢ aci d,
3- et hyny| benbysirideschenocarberylandidse movpecid chlgride gompaolirgls lapd yraperactive aci d
and 3, 5-di et hynyl benzoi c acid, as well as nonoacid 15 chlorides thereof;
nmonoaci d clgster ¢atapownids ghaskasixsiid eapaondyusd hmaghich theptituetire eepaescated
phthalic acid, maleic acid, cyclohexanedicarboxylic acid,
1, 5- di car bbx yorapHa K} ar(E)) is derived include acid anhydrides such as phthalic anhydride,
1, 6- di car boxynapht hal ene, 1, 7-di car boxynapht hal ene and
2, 6- di car bowajgiaphiyaideneadic apidl caddohexanedicaboxdispobydtidesndai-ned by reacting
t he above-nentioned nonoacid chloride conpound and N-hydroxybenzotriazole
or N Bydr ohyd®xyplghlty anbpidride; ronpoartpedicrsidsisnrlies 2-Tarboxabendl 3of t he
monoam ne conponent represented by fornmula (8) based on the total am ne
conponent s catbpxyphehel, 4idatbogaplengl, Rocagmxydiiophenok 8-oprhekgthirhend, 4t 0 50 nol %
The content of the conponent selected fromthe group consisting of acid
anhydr i des carporpibinphbexal] 1-bydrek s carhorynerihdhad¢rieo Fhpdrogpfpounds and nono 25
active ester conpounds used as the end cap conpound from which the
structure cadpremphthatenbyl-hpdroxy-6-cadpxppraphtigjengal-hpdrekedabl y be 0.1 to 100
nol % nore preferably 5 to 90 nol % based on the total of the diam ne
conponent s carkopyaaphthatepe 26hydypxt-§setbogynanhthatens, hpdresyday be i ntroduced by
using a plurality of types of end cap conpounds. In fornulae (1) to (5), n
r epr édent s catbexynapbthalent, r-bydraxy-Agathexysapbthalane. 1-pwreapta-8- and is preferably
10 to 100,000. 5 To pronote the adhesion with the substrate, an aliphatic
group havi sgrbosjnaphthatenst k-meraape- fragrbpeynsppdielenerli-mewapioth Rl and/ or RZ to
the extent that heat resistance is not substantially decreased. Mre
parti cul ar cgrbobyrapBthalene nomeseploy 1-etbaxaniihaless. losgrrapto-4-
bi s(p-am nophenyl ) oct anet hyl pent anesi | oxane

' carboxynaphthalene, 1-mercapto-3-carboxynaphthalene, 1-mercapto-2-

carboxynaphthalene, 2-carboxybenzenesulfonic acid, 3-carboxybenzenesulfonic acid,

15 4-carboxybenzenesulfonic acid, 2-ethynylbenzoic acid, 3-ethynylbenzoic acid, 4-
ethynylbenzoic acid, 2,4-diethynylbenzoic acid, 2,5-diethyny1benzoic acid, 2,6-
diethynylbenzoic acid, 3,4-diethynylbenzoic acid, 3,5-diethynylbenzoic acid, 2-
ethynyl-1-naphthoic acid, 3-ethynyl-1-naphthoic acid, 4-ethynyl-1-naphthoic acid, 5-
ethynyl-1-naphthoic acid, 6-cthynyl-1-naphthoic acid, 7-ethynyl-1-naphthoic acid, 8-

20 ethynyl-1-naphthoic acid, 2-ethynyl-2-naphthoic acid, 3-ethynyl-2-naphthoic acid, 4-
ethynyl-2-naphthoic acid, 5-ethynyl-2-naphthoic acid, 6-ethynyl-2-naphthoic acid, 7-
ethynyl-2-naphthoic acid and 8-ethynyl-2-naphthoic acid, as well as monoacid
chlorides thereof; monoacid chloride of dicarboxylic acids (i.e., only one carboxyl
group of the two carboxyl groups is converted to acid chloride) such as terephthalic

25 acid, phthalic acid, maleic acid, cyclohexanedicarboxylic acid, 3-hydroxyphthalic
acid, 5-norbornene-2,3-dicarboxylic acid, 1,2-dicarboxynaphthalene, 1,3-

dicarboxynaphthalene, 1,4-dicarboxynaphthalene, 1,5-dicarboxynaphthalene, 1,6-



or the Iike may be copol ynerized in an amount of 1 to 15 nol% 10 The
- polyners represented by, or containing one or nore of the structural units
as the mmjor constituent, represented 24 the above-described formul ae (1)
to (5 may be synthesized according to known nethods, for exanple, by
" reacting the ‘tetracarboxylic dianhydride(s) and the diam ne conpound(s) (a
part thereof is replaced with the nonoam ne used as the end cap conpound);
by reacti ngii%%'eoxyeanhéhal%ai,Bdiewb@xmaﬁhdwl@mde&-él)cm(oaxmbtha&@pegfi- i's
replaced with the acid anhgdri_de monoaci d chloride or the nono-activated
ester conpdligrabaagphihinlence2 Sriicarhpxynephibalaneiand d.7 ieareoxtpaphthdensapdund( s) ;
by reacting the tetracarboxylic dianhydride and an al cohol to obtain a
di ester, af@iyhestercerpeyidly neshareaeiinedine sbave-meptioned meongpeidichlotisly (a
part thereof is replaced with the nonoam ne used as the end 20 cap
conpound) iAmpREnd Ay drayybenzetiagelesit Mrhadeny-5- serbpipepedeti ng t he
tetracarboxylic dianhydride and an al cohol to obtain a diester, then
converx i.ng %#¢EbOXyEREENi ng di carboxylic acid to acid chloride, and reacting
the resultant with the diamne(s) (a part thereof is replaced with the
nonoani ne used d¥N¢ethessdpisigiredasapedaaydritkesysblay phibslipaghysitigeer abl y be
synt hesi zed accordi ng to known 25 net hods such as, for exanple, by reacting
the t et r acarHeiggnprdeaidiracidisyelpharaedipabosligmnhedridsrapddnd(s) (a part
thereof is replaced with the nonoanm ne used as the end cap conpound) at a
t enper at ur évafoxyphshalicamhydride; mopprarbppdicacigs sughoassoerbexyrhend). 4 26 hour s;
by reacting the tetracarboxylic dianhydride and an al cohol to obtain a
di ester, &APoRRRIEleAaibeyyhinphepelaf sadogythivpbenaly i-hydrasy-di ami ne(s) (a
part thereof is regl aced wth the nonoam ne used as the end cap conpound)
in tHAd presahesyrphialeapdehidrony-o5gehoryrapbhalege di-Bydpytréxy| car bodi i m de at
-30C to roomtenperature for 1 hour to 8 5 hours, or by reacting the
tetracar boWhOEYIH‘iPHWHVH?ai lg@ergaptoafregibevmarhthalenp tlangreaptodi-est er, t hen
converting the remainjng dicarboxylic acid to acid chloride, and reacting
the resul t &AtPowrtaphthaleng); lamerrapoyS-carbprmarkthaleas A-qasbaxypenzeagsuionts t he
nonoam ne used as the end cap.conpound) at -30C to roomtenperature for 1
hour to 8 Reir $catbeiryRsredesilienipagidat-ethymy Razoisseidy dedninylbensde agidact i ons

i nclude N %?&«Q%’ldl_y%{zlbenzoic acid and 3,5-diethynylbenzoic acid, as well as monoacid

15 chlorides thereof, monoacid chlorides 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 active ester compounds obtained by reacting the above-mentioned monoacid
chloride compound and N-hydroxybenzotriazote or N-hydroxy-5- norbornene-2,3-

20 dicarboxyimide. .

The content of the monoamine component represented by formula (8) based

on the total amine components may preferably be 0.1 to 60 mol%, more preferably 5
to 50 mol%. The content of the component selected from the group consisting of
acid anhydrides, monocarboxylic acids, monoacid chloride compounds and mono-

25 active ester compounds used as the end cap compound from which the structure
represented by formula (9) or (10) may preferably be 0.1 to 100 mol%, more

preferably 5 to 90 mol% based on the total of the diamine components. A plurality



10 pyrrolidone, N, N-dinethylacetam de and y-butyrol actone. The end cap

- conpound introduced in the polynmer nay easily be detected by for exanple,
di ssol ving the polynmer to which the end2ap conpound is introduced in an
acidic solution so as to deconpose the polyner into the am ne conponent(s)
and acid anhydride conmponent(s) constituting the pol yrrer and subj ecting
the resultant to 15 gas chromatography (GC) or NMR, or ¥ directly

subj ect i ng AHEPSSS FRE FaR BrolAT BRY De Hurashgedbipusig e Blurality of hines etkndeant o
pyrol ysis-gas chr tography (PGC), infrared spectrumor Cl3NVR spectrum
The al kal i %%‘FHS’HP& re5| n used in the present invention may be constituted
by the phenol resin, <(= Ig/mer cont ai hi ng the radical -polynerizable
nmonomer havi ng zémfrwéa% AP (Dsp reppeseniy it panbes of repcatingunity af g

represent ed %@ Oﬂt%lgnl ng. one or nore of the structural units as the
maj or constRYYFETR anG 8y @ﬁlyel:p!?quols@oabove- described formulae (1) to (5).
Al ternatively, the phenol resin, the % containing the

radi ca? - pol ynerl%ﬂloél%ﬁ’@r@he%WHbﬂ’é@rf‘é‘ slrdalan-adiphafi @oup B&H8E or  the
polymer represented by, or containing one of nore of the structural units
as the 25 rrajogfncHNsHire mapbe cpplymeiradouithR. ﬁworaBotceﬂla@wnt thethdadr nul ae
(1) to (5 ma,y be . m xed with one or nore other ynmers, or copol ynerized
with one or™ Cedf‘ﬁé"rs ﬁp{xgllyqqqrqap@ge M%}@é’émcﬂlﬁ’@)&@tﬁ@l contents of the
one or nore other o e 27 . m xed, or ﬁhe total contents of one or
more ot her ATPPROPY) ts A XiFe bisir-amingphsreaptaicHiyPeRsmEsarane 50 nol %
nor e preferab y not re tffan 30 nol % To t%%e al kall-sol uble resin used in
the presentOrit 36'?}%9 Prergsadn apappuntd e dadecldhd one or nore epoxy
curing agents be added Exanmpl es of the 5 epoxy caonpounds |ncI ude

bi sphﬁ@n A tyg?@MW@éﬁ%ﬁ?HnﬁWa SHRBRHINE-ORS HFINBISHE ;IE CHRSBURAGELtS phenol
novol ak epoxy, conpounds, cresol novoI%E epoxy. cqnpounds, trlsq§droxyphenyl

net hane t yr?é ﬂ%ﬁ)’é‘ﬁ T conRbidtpRGLePraseniai Y the abnygidescrihed domeidae g yof ylest er
epoy compdtBacE 4ac%e$3§¢ge%'d%§w36re%ﬁ$§a ?a%é%@%ﬁ%é%&ﬁgﬁ%ﬁémﬁ' the
curing age%t?‘acar oxylic glu 1dae?s cf thselél?ar}m%g cgrlngglpn%(s% (a part ?f(l%alresof is
replaced with the monoamine used as the end cap compound); by reacting the
15 tetracarboxylic dianhydride(s) (a part thereof is replaced with the acid anhydride,
monoacid chloride or the mono-activated ester compound used as the end cap
compound) with the diamine compound(s); by reacting the tetracarboxylic
dianhydride and an alcohol to obtain a diester, and then reacting the obtained diester
with the diamine(s) (a part thereof is replaced with the monoamine used as the end
20 cap compound) in the presence of a condensing agent; or by reacting the
tetracarboxylic dianhydride and an alcohol to obtain a diester, then converting the
remaining dicarboxylic acid to acid chloride, and reacting the resultant with the
diamine(s) (a part thereof is replaced with the monoamine used as the end cap
compound). The polymers may preferably be synthesized according to known
25 methods such as, for example, by reacting the tetracarboxylic dianhydride(s) and the
diamine compound(s) (a part thereof is replaced with the monoamine used as the end

cap compound) at a temperature of, for example, room temperature to 80°C for 1 to 8



am nes, acid anhydrides, conpounds having active hydrogen atons may be
~enpl oyed. Cationic curing catalysts such as oniumsalts may al so be

enpl oyed. As the quinone di azi de conpouifd, which is the (b) conponent, the
conpounds obtai ned by esterification of the conpounds having phenolic
“hydroxyl 15 groups wi t h napht hoqui none di azi de sulfonic acid are

preferred | es of the conmpounds havi ng phenolrc hydr oxyl group(s)

i ncl ude Bi & n@yg;qacgzg thﬁetgbacpﬂ)sgxth-g@phyqng@n Pjadghy I-‘-%IP obfgip §%le|9ﬁr

Tri sP- PHBA, G:HP— Ee - MZ, BisP-PZ, BisP-1PZ, BisOCP-|PZ BisP-CP,
Bi SRS- 2P, fefrsactmgs‘f ed dhissiey Mathehe Fiamipe(eR(a nesthgrpefisrepiacsd p- CR

Bi SRS- 26X, Bis-PFP-PC (all of the above are 2Q trademarks, commercially
avai | abl-e f%&?ﬂ%ﬂ%ﬂ@%ﬂ%@é&ﬁ the-fadsep gompound)iip the presepce ¢ia copriFnsagg

BIR-PC, BI R PTBP, BIR-P g -B|,OC-F, 4PC, BIR-BIPC-F, TEP-BIP-A
(tr ademar k@ge’&to?fﬁ]%?%fhéw aﬂé’l‘i‘ﬂé“‘iler B RS ale roemgamperatr far d 08T tq fidust ry
Co tet r ahydr obenzophenone, nethyl gal | at e, bi sphenol A

- a
net hyl nebl Hgﬁb y %'ﬁmﬁ e ipcarbpxyisdirmhydgidaand an alcploldy bkt e from
Honshu 25 Chem cal Industry Co., Ltd). These conpounds_havi ng phenolic
hydr oxyl %?be(rs?len ﬁaweﬁw tbe sgainiyg dé%arwyrhp eaddy agdiehismidsodi raentiasdi azi de
sul fonic ac d or 5- napht goqur none di azi de_sul fonic acid. Sul fone am de
conpounds d tWﬂlZf‘Qe Wﬁﬂ?(ﬁ)g(aﬁéﬁﬁ]ﬁﬂé‘éﬁjﬁ Feheced Wi the moppaaiiesedi d wit h
a conpound hgj%%%l ani no g}%’ may al so be enpl oyed. The structures of
t he conpourd %8 CBH’é’HB’P G;s% r%tmﬁm% howelp@douo \ / \ / OH
HO\ / \ / _OH &qj OH Bis- BrsP-I\/ZBrsP—IPZHCH OH
H2 OH H2 OlaB tee @a?thﬂ Solen] 56 7 thesy reopfions RNy 2 |
10 pyrrolidone, N,N-dimethylacetamide and y-butyrolactone.
The end cap compound introduced in the polymer may easily be detected by
for example, dissolving the polymer to which the end cap compound is introduced in
_an acidic solution so as to decompose the polymer into the amine component(s) and
acid anhydride component(s) constituting the polymer, and subjecting the resultant to
15 gas chromatography (GC) or NMR; or by directly subjecting the polymer to which
the end cap compound is introduced to pyrolysis gas chromatography (PGC), infrared
spectrum or Cj3NMR spectrum,
The alkali-soluble resin used in the present invention may be constituted by
the phenol resin, the polymer containing the radical-polymerizable monomer having
20 the alkali-soluble groups, and/or the polymer represented by, or containing one or
more of the structural units as the major constituent, represented by the above-
described formulae (1) to (5). Alternatively, the phenol resin, the polymer
containing the radical-polymerizable monomer having the alkali-soluble groups, or
the polymer represented by, or containing one or more of the structural units as the
25 major constituent, represented by the above-described formulae (1) to (5) may be

mixed with one or more other polymers, or copolymerized with one or more other

units. In these cases, the total contents of the one or more other polymers to be



- Bis-PFP-PC HO OH TekP-TPA TrisP-HAP H2 H2 _ CH _ OH HO OH HO HO I C OHI
“"H3C CH3 \ OH BisP-OCHP TrisP-PHBA OH TrisP-PA OH\ / CH- OHH OH
H2 OHH2 OHOHH OHH2 OH CH3 /\ | i 27i 1 i 1| i HOlI~I~b OH Cc CCC
HO OH CH3 CH3 CH3 CH3 CH3 TekP-4HBPA Met hyl enetetra-p-CR BIR-PC OH H2 OH
"OHH2 OHH2 HH2 R 2 HBCCCCCCC I~ I~HOI~OI~1~OHOOH OH(
OHHO OH (5 CH2 CH3 CH3 HO - BIP-BIOCGF BIR OP BIR-PCHP H2 OH H2 H2 OH H2
OH H2 OH Hmiged. e tigfotalicomens jof oot miorg oty wits@bbe GhidlHACEEdGHe OH H3C CH3

preferably not more than 50 mol%, more preferably not more than 30 mol%.
To the alkali-soluble resin used in the present invention, one or more epoxy
compounds and one or more epoxy curing agents may be added. Examples of the
5 epoxy compounds include bisphenol A type epoxy compounds, bisphenol F type
epoxy compounds, phenol novolak epoxy compounds, cresol novolak epoxy
compounds, trishydroxyphenyl methane type epoxy compounds, alicyclic epoxy
compounds, glycidyl ester type epoxy compounds, glycidylamine type epoxy
compounds, heterocyclic epoxy compounds and fluorene group-containing epoxy
10 compounds. As the curing agents, usual curing agents such as alcohols, phenols,
amines, acid anhydrides, compounds having active hydrogen atoms may be employed.
Cationic curing catalysts such as onium salts may also be employed.
As the quinone diazide compound, which is the (b) component, the
compounds obtained by esterification of the compounds having phenolic hydroxyl
15 groups with naphthoquinone diazide sulfonic acid are preferred. Examples of the
compounds having phenolic hydroxyl group(s) include Bis-Z, BisP-EZ, TekP-TPA,
TekP-4HBPA, TrisP-HAP, TrisP-PA, TrisP-PHBA, BisOCHP-Z, BisP-MZ, BisP-PZ,
BisP-IPZ, BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP, methylenetris-
p-CR, methylenetetra-p-CR, BisRS-26X, Bis-PFP-PC (all of the above are
20 trademarks, commercially available from Honshu Chemical Industry Co., Ltd.), BIR-
0OC, BIP-PC, BIR-PC, BIR;PTBP, BIR-PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F,
TEP-BIP-A (trademarks, commercially available from Asahi Organic Chemicals
Industry Co., Ltd.), naphthol, tetrahydrobenzophenone, methyl gallate, bisphenol A,
methylenebisphenol and BisP-AP (trademark, commercially available from Honshu
25 Chemical Industry Co., Ltd). These compounds having phenolic hydroxyl group(s)
may preferably be esterified by 4-naphthoquinone diazide sulfonic acid or 5-

naphthoquinone diazide sulfonic acid.  Sulfone amide compounds obtained by



a 3 CH3 BIP-PC5 BIRBIPC-F BIR-PTBP 29 The napht hoqui none di azi de

- conpound used in the present invention preferably has a nol ecul ar wei ght of
300 to 1000, nore preferably 350 to 80@®8 If the nol ecul ar wei ght of the
napht hoqui none di azi de conpound exceeds 1000, the naphthoqui none di azi de

~ conpound may not be well thermally deconposed in the 5 |later heat
treatnment, so_that the problens that the heat resistance, mechanical

char act er i SiRding aaphthnquingne siagidesfulfonis agist withegomppynd bvargimiecr eased, may
be brought about. The ampunt of the napht hoqui none di azi de conpound added
may pref er &5pyp(s)yeay alep boepployed.-by wei ght per 100 parts by wei ght of the
(a) component. To inprove the devel opi ng performance in devel opnent with an
al kal i ne 10 develihsptrpctugse@f ghe spmpousfls hhdng plesnelie gxnips becexeomwpifiodds havi ng
phenol i ¢ hydroxyl group(s) may be added wi thout being esterified with the
napht hoqui W6H&¥.di azi de. By addi ng the conpound havi ng phenolic hydroxyl
group(s), the resipn canposition is,=not.substantialdy dissolved in the

al kal i ne devel s’c@ s @ E€Hexpostif ' WY i : ved in the

al kal i ne devel oper ter exposure, : filmby t devel oprment is 15
smal | and devel opment in a shorter tigg may be attajne The anmount of the
conpound havi ng ph&nr@l i ¢ hydr oxyl %r_oup%s) added is%ref(?erabl y 1 to 50
parts by weight, nore preferably ¥M40 parts by Ref-gBt per 100 parts by
wei ght of the gpgpenanton(a) . . pohent is a heatsensitive conmpound
whi ch col ors ﬁcﬁng%ﬁo heat eg [ @* or h%_@}é % i on maxi mum at
a wavel ength o] e t han 350 0~ not nore : nm nore
preferably not d esscfhamr 350 run 2 I f the col or
formed by the he i;s_&rﬁictive conp wavel ength pf shorter than 350
nm or a wavel ength of Tonger thdh 700 nm @he filmafter the final heat
treatment after the patterning doesraptrrhave absorpt fGH A the visible
range, so 25 thak,itus difficult to pake the film black.
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The (c) conponent used in the present invention is preferably a
_ heatsensitive conpound which colors at a tenperature higher than 120C,
nore preferably at a 30 tenperature hipgher than 180C. The higher the
tenperature at which the heatsensitive conpound colors, the better the
- heat resistance at high tenperatures, and the better the |Iight resistance
so that the degree of fading by irradiation with UV/visible light for a
long time is sméhkenphthodiirorealiazideuomsnmnd wsetlini the plesengriwesmtibni nvent i on may
be an ordinary therno sensitive dye or pressure sensitive dye or other
conmpound. Thsfsablydak aendedilareveigltrgf 300 dis 1 By naee plredaeblw3isO o 8@0.orIfby
changi ng the chem cal structures or states of electric charge by the
action of akémblzcglpupizhesf the naghthequimesiysdidznootdapound ekeztls d9Q0, ther t hose
whi ch color by thermal oxidation reaction or the like with the oxygen in
the 10 ai r nafiltbogkindretdiazidd campaund nody rich be lnelttbanmilyideeoroprspdimths nay be
triaryl nethane skeleton, diaryl nethane skeleton, fluorane skel eton,
bi sl act one lskeheat tegtmpht, bathadthe pedtdbmt dmt thedrbtresistasée etchmicalhodamni ne
| act am skel eton, fluorene skel eton, phenothiazine skel eton, phenoxazi ne
skel et on orchapitengyy, anbosiiesibonf thoobigihaisfilof is(dne) deertiseln siayibedraghpounds
include 4,4",4" 15 tris(dinethylam no)tri phenyl net hane,
4, 4", 4" - triabbwli eflhy kaouno)f-tRe Raphthoquiriopt dingldeebinpoend added may preferably
2,4 ,4"-net hylidenetrisphenol, 4,4 ,4"- nethylidenetrisphenol,
4, 4" - [ (4- hydrics pphparty by meigdhy penefOtpasts be vweegte alfithed) codnpdnepy 4-
am nophenyl ) net hyl ene] bi sphenol, 4,4'-[ (4-am nophenyl ) net hyl ene] bi s[ 3, 5-
di met hyl phenol ] To improve the developing performance in development with an alkaline
4,4' -[ (2-hydroxyphenyl ) et hyl ene] bi s[ 2, 3, 6-tri met hyl phenol], 4 20
[ bi s(34> hydrdexslppengtie) arandry lof {R-abevdrdzsephehaimpaiinds hiiifg phenolic hydroxyl
hydr oxyphenyl ) net hyl ene] bi s[ 2- net hyl phenol ], 4,4'-[(4-
hydr oxy pheydypi®tray tenelibd sftonttdmd eshweifed]with the naphthoquinone diazide.
4-[ bi s(4- hydr oxyphenyl ) net hyl ] - 2- et hoxyphenol o
4, 4' - [ (3- hyBir aidjrptbe yohpeiritas ivg] dhieadlR; Bddoxyb etopbEhahokdsin eompositioa-is
hydr oxyphenyl ) nmet hyl ene] bi s[ 2, 6- di net hyl phenol ], 2,2'-[(4 25
hydr oxy phempk Jutstahsihliéndibdul edddn Sheiliad tneydepéleprar| beford extposii(ed ad) g reasily- 3-
met hoxyphenyl ) net hyl ene] bi s[ 2, 6-di net hyl phenol ], 2,2'-[(2-

dissolved in the alkaline developer after exposure, loss of film by the development is

15 small and development in a shorter time may be attainéd. The amount of the
compound having phenolic hydroxyl group(s) added is preferably 1 to 50 parts by
weight, more preferably 3 to 40 parts by weight per 100 parts by weight of the
component (a).

The (c) component is a heatsensitive compound which colors upen being

20 heated, which color has an absorption maximum at a wavelength of not less than 350
nm and not more than 700 nm, more preferably not less than 350 nm and not more
than 500 nm. If the color formed by the heatsensitive compound has a wavelength
of shorter than 350 nm or a wavelength of longer than 700 nm, the film after the final
heat treatment after the patterning does not have absorption in the visible range, so

25 that it is difficult to make the film black.

The (c) component used in the present invention is preferably a heatsensitive

compound which colors at a temperature higher than 120°C, more preferably at a



hydr oxyphenyl ) net hyl ene] bi s[ 2, 3, 5-tri net hyl phenol ], 4,4'-[(4 31
- hydroxyphenyl ) net hyl ene] bi s[ 2, 3, 6-tri net hyl phenol], 4,4 -[(2
hydr oxyphenyl ) met hyl ene] bi s[ 2- cycl ohexydg 5- nethylphenol] 4,
hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5- et hyl phenol ], 4,
- hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5- net hyl phenol ], 4, 4
5 hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl - 5- nethylphenol]
di hydr oxy phenpéthinuet ghertbinbi 8J°C- mdthkhighee tholtdmpetadire ft(ghidh the

di hydr oxyphenyl ) net hyl ene] bi s[ 2, 6- di net hyl phenol ], 4,4 -[(3, 4-

di hydr oxy ptheaigéisititerophramoahdcelbss, Soebettet te hbatl rptistmmie]at high temperatures,

4-[ bi s(3-cycl ohexyl - 4- hydr oxy- 6-nmet hyl phenyl ) et hyl ] -1, 2- benzenedi ol ,
4, 4" | 4", 4" and theobet@r tieliphe disistande pe it thealegrep loé fisling by irradiation with

4,4' 4", 41"- (1, 2- et hanedi yl i dene) tetraki s[ 2- net hyl phenol ],

4,4 4" 4" 'U‘(’ij;isibleﬁilghhﬁ)diaydnigj@nejimlarl&k-i s[ 2, 6- di net hyl phenol ],

4,

p

4'-[(3-

4 [ (4-
(3- t oxy 4

a, -0

4',4",4"" - (1, 4- phenyl enedi et hyl i dene) t et r aki sphenol , 4, 4',4",4"'-(1, 4-

henyl%®nedi net hyltieden@ntmnenakised 2) Gredireseniipyettionahdy, bendordingny thermo
hydr oxyphenyl ) net hyl ene] bi s[ 3- net hyl phenol ], 2,2'-[(3 15
hydr oxy phemsyhsitinet dyel cepeddsins[s8nbtih dwtdﬁlyoltlmnemp@undd,, Ahefq Reakppusing - 3-
nmet hoxyphenyl ) net hyl ene] bi s[ 2, 5- di net hyl phenol ], 4,4'-[(2-hydroxy- 3-

net hoxy pheryphpoendshaned thios§ #h-hdiotre thinychpigimpihl chomizal ftG@tgterotaies3-
met hoxyphenyl ) met hyl ene] bi s[ 3, 5- di net hyl phenol ], 2, 2" -[(3-hydr oxy- 4-

met hoxy phemyfle}ecticoharsedyidhs p&jdb-afi anmiumgmppmd:tmg i e sypiem @@ing heating,
hydr oxyphenyl ) met hyl ene] bi s[ 2- met hyl et hyl phenol |, 4, 4" -[(3-
hy dr oxy phery thave twhy¢hecrdgrobysth2enna tobiydat oin ydaptheno t}l?: lﬂi@ with[tietoxygen in the
hydr oxyphenyl ) met hyl ene] bi s[ 2- et hyl et hyl phenol ], 2,2"-[(3-
hydr dxXy pherayl. ) e sktletoe]sbusus; &, tbe hedtsensityt pﬁep@qd,s nmyzje.t{i@zyl methane
hydr oxyphenyl ) met hyl ene] bi s[ 3, 5, 6-tri net hyl phenol ], 2,2 - hydr oxy-3 25
et hoxy phenyklenhgiashejdtha 3keednnBedryetieloti, blshacmne[st(@lemdp glidg-
met hoxyphenyl ) net hyl ene] bi s[ 2- (et hyl et hyl ) phenol ], 4, 4' -[(3-hydroxy-4-
met hoxyphersitletopt kartlane]skels{oR, (hedamyiedadigh sitieton) uoranwke et hydr oxy- 3

phenothiazine skeleton, phenoxazine skeleton or spiropyrane skeleton.

Examples of the heatsensitive compounds include 4,4',4"-

15 tris(dimethylamino)triphenylmethane, 4,4',4"-tris(diethylamino)-2,2"2"-
triphenylmethane, 2,4°,4”-methylidenetrisphenol, 4,4’ 4”- methylidenetrisphenol,

4.4’ [(4-hydroxyphenyl)methylene]bis(benzeneamine), 4,4’-[(4-
aminophenyl)methylene]bisphenol, 4.4°-[(4-aminophenyl)methylene]bis|3,5-
dimethylphenol], 4,4’ -[(2-hydroxyphenyl)methylene]bis[2,3,6-trimethylphenol], 4-

20 [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], 4,4°-[(4-
hydroxyphenyl)methylene]bis[2,6-dimethylphenol], 2,2°-[(4-

25 hydroxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4’-{(4-hydroxy-3-
methoxyphenylymethylene]bis[2,6-dimethylphenol], 2,2°-[(2-

hydroxyphenyl)methylene]bis{2,3,5-trimethylphenol], 4,4°-[(4-



32 net hoxyphenyl ) net hyl ene] bi s
- met hoxyphenyl ) net hyl ene] bi s

b 2- (met hyl et hyl ) phenol ]
3,5, 6-
met hoxyphenyl ) et hyl ene] bi s[ 3, 5, 6-
3,5, 6-
t

( 1T,
tri met hyl phenol ], 2,2
tri mgtthyl phenol], 2,2'-
trinet hyl phenol ], 4,4

2,2"-[(2-hydroxy-3-
-[ (3-hydroxy- 4-
[ (4- hydr oxy- 3-
met hoxyphenyl ) net hyl ene] bi s[ 3, 5, , 4" -[ (4-hydroxy-3 5
- et hoxyphenyl ) net hyl ene] bi s[ 2- (et hyl et hyl ) phenol ], 2,2'-[(4-hydroxy- 3-
et hoxyphenyl ) net hyl ene] bi s[ 3, 5, 6- trlnethylphenol], 4,4" -[ (4-hydroxy- 3-
et hoxyphen)liy)lmybbdwbaiem}éefr@]lﬁﬂe s34 G-irimeethylphéreh K14 - [@2 4' -1 (4- hydr oxy- 3-
nethoxyphenyl)nethylene]bls[2 (1, 1-di net hyl et hyl ) - 5- net hyl phenol ],

-[(2- Hvdmxylllﬂwﬂmeﬂmm%ldﬁeiybioémdfﬁymb%hm?n@Bxélmfb’r[](3 4,4 -[(3 10
hydroxyphenyl)nethylene]bls[2 cycl ohexyl phenol ], 4,4'-[(4-
hydr oxypheytjoxephanlybreltiilafebis alyolebssl Shmabllphedold 4.4 ¢4-hy dr oxy- 3-
met hoxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol ], 4,4'-[(3-hydroxy-4-
met hoxy phe iytjoxyphenyBretylsiclbisf alyolobssil Shontbl iphedqldy 4,4°¢[43-methrosyyi-3-
et hoxyphenyl ) net hyl ene] bi s[ 2- (1, 1- di net hyl et hyl ) - 6- net hyl phenol ], 4,4'-[(4
15 hydr oxy-13deixfiphenyherestiylere]tis(R eryelobexs{l 2-myiblyiphenol], 454 Fél .y | phenol |,
4,4',4"- methylidenetris[2-cycl ohexyl -5-met hyl phenol ], 2,2'-[(3, 4-
di hydr oxy phiimdrxpeheysenehiles{]BisB-oiteiohyngheBH)3.44, 4' - [ (3, 4-
di hydr oxyphenyl ) net hyl ene] bi s[ 2- ( et hyl et hyl ) phenol ], 2,2'-[ (3, 4-
di hydr oxypWWkamthlmpﬂmﬁ[]BlﬁEﬁ@dmfﬁhtﬁp Oﬂhéﬂ(’ﬁ[&?’ﬁﬂ, 4 -[1(3,4 20
di hydr oxyphenyl ) met hyl ene] bi s[ 2- cycl ohexyl phenol ], 3,3"-[(2-
hydr oxyphewmmmmmemwﬁhﬂp&—]hﬂM6an@m@hm1 di-Biig(3-cyclohexyl-4-

-[4-[[ bi s(4-hydroxy-
2 5 d|nethyWﬂhemyimmﬁnﬁykhﬂheﬁ&vmﬁéih@ﬁ@m@?@&éﬁl434bdﬁiénedloI] 4, 4" -
nethylenebls[Z [ di (4-hydroxy-3-nethyl phenyl)]nmethyl]phenol, '
4, 4' -Ifet hyletmabdislidene)tdirakizphiopols éﬂy4’24’3 (dtzwghh}ddpﬂéinyft)}e]m&hts[‘%rl ] phenol ,
4, 4" -nmet hyl enebi s[ 2-[di (4 25 hydroxy-3,5-dineth Iphenyl)ﬂneth I]phenol
4, 4' - et hy Iresibdps§Rl ], 4i4” 434830, bhdayddiylidene)tetrakis} 2,6-dimethylphenol],
4- hydr oxy- 6- net hyl phenyl ) ] met hyl | phenol , 4, 4'-(3, 5-di net hyl - 4-
hydr oxypheriy4’ n"ét‘ﬁ’%(b,ﬂen)hebylsmeznﬁe yidenn)yetkéspbenol, 4,4°,47,47-(1,4-
3, 3- bi s(p-di net hyl am nophenyl) 33

phenylenedimethylidene)tetrakis(2,6-dimethylphenol), 4,4’-[(2-

hydroxyphenyl)methylene]bis[3-methylphenol], 2,2°-[(3-
15 hydroxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4°-[(2-hydroxy-3-
-methoxyphenyl)methylene]bis{2,5-dimethylphenol}, 4,4’-[(2-hydroxy-3-
methoxyphenyl)methylene]bis[2,6-dimethylphenol], 2,2’-[(2-hydroxy-3-
methoxyphenyl)methylene]bis[3,5-dimethylphenol], 2,2’-[(3-hydroxy-4-
methoxypheny!)methylene]bis[3,5-dimethylphenol], 4,4°-[(2-
20 hydroxyphenylmethylene]bis{2-methylethylphenol], 4,4°-[(3-
“hydroxyphenylmethylene]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-trimethylphenol], 2,2’-[(4-hydroxy-3-
25 ethoxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4°-[(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-



6- di met hyl am nopht hal i de,

- 3, 6-bi s(di met hyl am no) fl uorane-y-(4'-nitro)-am nol actam

2- (2-chl oroani |l i no)-6-di et hyl am nof |l uorgne, 2-(2-chloroanilino)-6-

di but yl am nof | uorane, 2-N, N-di benzyl am no- 6-di et hyl am nof | uorane, 6-

- di et hyl am no-benzo [a]-fl uorane,

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

1, 3- di ent hymetboxygenylmnathytshelbest 2tregthglethyliphewe! B-208t[Rrhydoxy-3-

di but yl am nof | uorane, 3, 7-bi s(di net hyl am no) - 10- benzoyl phenot hi azi ne, 3-

di et hyl am rmet@%}’ﬂlmnm@mef(hylkne]bb&§,étthmeélmlmﬁ)nbl]u&ﬂaf(é -hydroxy-4-

3-di et hyl am no- 6-net hyl - 7- ani | i nof | uor ane,

3-triethyl anﬁthoxsammylhlylbﬂﬂlearﬂbl8[316,16+tume@lnéplmdl]32 2irfHdiverapyairi no-

6- met hyl -7-ani | i nofl uorane. 10 As the (c) conponent, the hydroxyl

gr oup- cont amﬁﬁhnmnﬂdmaﬂwlenél‘m%w 6ttrlmﬂw1ﬁ!ﬂmﬂhb}néAsrk(éHBfKimy-?r-epr esented by

the followwing fornula (11) or (12) are preferred: (OH)W (R18 )ws ~ /

(R17) we ( Riethoyyphendymethylembiplrmathylathylpieos)wa 2 {-{#ywaroxyRi-y 5 )we H) W2

Fgwlo (RZ~ (" Jwls \ / (R2)W9 w22 (R19)wi4 1 ~\ \ (12) 1 ~Y (F,F-5 W

(W) V23 2 (sasyypheny(Radhylens)ist3,s,§-himethy pipoaly 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’-[(3-

10 hydroxyphenyl)methylene]bis[2-cyclohexylphenol], 4,4’-{(4-
hydroxyphenyl)methylene]bis[2-cyclohexylphenol], 4,4°-[(2-hydroxy-3-
methoxyphenyl)methylene|bis{2-cyclohexylphenol], 4,4°-[(3-hydroxy-4-
methoxyphenyl)methylene|bis[2-cyclohexylphenol], 4,4’-[(4-hydroxy-3-
ethoxyphenyl)methylene]bis[2-(1,1-dimethylethyl)-6-methylphenol], 4,4°-[(4-

15 hydroxy-3-ethoxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol], 4,4°,47-
methylidenetris[2-cyclohexyl-5-methylphenol], 2,2°-[(3,4-
dihydroxyphenylhmethylene]bis[3,5-dimethylphenol], 4,4°-[(3.4-
dihydroxyphenyl)methylene |bis[2-(methylethyl)phenol], 2,2°-[(3,4-
dihydroxyphenyl)methylene]bis[3,5,6-trimethylphenol], 4,4°-[(3,4-

20 dihydroxyphenyl)methylene]bis[2-cyclohexylphenol], 3,3’-[(2-
hydroxyphenylmethylene]bis[5-methylbenzene-1,2-diol}, 4,4’-[4-[| bis(4-hydroxy-
2,5-dimethylphenyl)methyl}phenyllmethylene]bis(1,3-benzenediol], 4,4°-
methylenebis[2-[di (4-hydroxy-3-methylphenyl}jmethyl]phenol, 4,4’-methylenebis{2-

[di (4-hydroxy-2,5-dimethylphenyl)]methyl]phenol, 4,4’-methylenebis[2-[di (4-

25 hydroxy-3,5-dimethylphenyl))methyl]phenol, 4,4’ -methylenebis[2-[di (3-cyclohexyl-

4-hydroxy-6-methylphenyl)jmethyljphenol, 4,4°-(3,5-dimethyl-4-

hydroxyphenylmethylene)-bis(2,6-dimethylphenol}, 3,3-bis(p-dimethylaminophenyl)-



(0wl 34 In fornulae (11) and (12), R13 to R 28 independently represent

" hydrogen, C1-Cl2 hydrocarbon group, C3-C8 alicyclic group, C6-Cl5

hydr ocar bon group containing aromatic 33 ng(s) or Cl-C4 al koxyl group;

represents an integer of 0 or 1, preferably O0; y represents an integer of

"0 to 3, preferably 1; w to w23 independently represent 5 integers of 0 to
4; W +w2+w3> ,anﬂgmAC»mg 1+wl2+w13>0. Preferred exanpl es of the conpounds

r epr esent ed BimethYanEwphthglide 3-4rbts(dipsthniaraimo fivprang e (4] nityo k-anainglistam,

2,4, 4" - et i denetrjsphenol, 4,4'. 4"- nethylidenetrisphenol,
4, 4" - [ (4- h%f%ﬁ@ﬁ%?@ﬁ%ﬂ))ggtﬂw}éﬁ@}f&@@%@z%ﬁ%ﬁhﬁow}lm)@ -

4- am h I t hyl i,sph |, 4,4 -[(4-am h I t hyl bi s[3,5
T Rt dsmrnatliozame 38R EBon sy tatnino ediciry aminsoraac, 6 7' &"e1 b1l
ﬁlene]bis[2,3,6-trinethyhg enol], 4-

(

(b5 4 hy ol RTHHBRGA-SHEOHIT UorRe B IO PhE A o elriphenyl-1.2"
e o bherR I AP e b ruibb sk ei0] BRORBIp e, 3-aniing- 5 methyl-6-

4~ bi s{ 4-h henyl t hyl ].- 2. et hoxyphenal , L
4, - (4 Y AP YBHORICT T BaA ST aenas Acionyosiplemoiiozims, 3 [ (4- 15

hydr oxyphenyl ) net hyl ene] bi s[ 3, 5- di net hyl phenol ], 4,4'-[(4-hydroxy- 3-
ot oy phery MBI ErEioEh 2] Bethea oy IR pHGHGIR, iiathylapgino-6-metiyl-7-
hydr oxyphenyl.) net hyl ene] bi s[ 2, 3, 5-tri nmet hyl phenol ], 4,4'-[(4-

hydr oxypher?;‘i‘ﬁ)r{%ﬂlﬁwn@n% sithylamigod-methy Hipitodlverane and +cyplohexylamino-
hydroxyphenyl)ﬂgihylene bi s[ 2- cycl ohexyl - 5- net hyl phenol ], 4,4'-[(4 20
ngro?zghﬁé?ﬁzx 'ﬁ?PéH@ BPE2- cycl ohexyl - 5- met hyl phenol ],

hydr o&pheny!) %‘%WF Enepmrerantdhe hydraxyl ersupreeHgingenaipunds pviny 3, 4-
di hydr oxyphen t hyl ene] bi s[ 2- et hyl phenol ], 4,4"'-[(3, 4-

di hidr oxggﬁﬂﬁ%@%ﬂ%ﬂk@ﬁ%r@%ﬁ?@?@ P%ﬁf@@ilaw]mﬁoﬁowula F( Eﬂ )-qr (B2)pre
dihydroxypheq%%)ﬂpthylene]bis[2,3,6-trinethylphenol], 4-[ bi s(3-cycl ohexyl -4
25 hydr oxy 8 Etty| phenyl ) met hyl ] - 1, 2- benzenedi ol , 4,4',4", 4" -(1, 2- _
et hanedi yl i dene) t et r aki sphenol

4, 4" 4" 4" - (1, 2- et hanedi Iidene)tetraki@?H-MMethylphenol],

)
4,4',4", 4" - (1, 2- et hane@R Umgene)tetr Kj 6- di met hyl phenol ],
/
y

(R13)W4

(11)

(12)




35 4,4 ,4", 4" -(1, 4- phenyl enedi net hyl i dene) t et r aki sphenol ,
T 4,4 ,4", 4" - (1, 4- phenyl enedi net hyl i dene)tetrakis(2, 6-di net hyl phenol ),

, 4" -[ (2- hydroxyphenyl ) net hyl ene] bi s[ 33$¢et hyl phenol ], 4, 4'-[(2-hydroxy- 3-
_ net hoxyphenyl ) met hyl ene] bi s[ 2, 5-di met hyl phenol |, 4,4'-[(2-hydroxy-3 5

met hoxyphenyl ) net hyl ene] bi s[ 2, 6- dinethylphenol], 2,2" -[(2-hydroxy-3-
nmet hoxyphe anthylene]bls - di g phenol , 4,4 -[(2-
hydroxypheﬁéi?ﬁ%?ﬁ?(@ﬁé?%(§%2Rnéﬁﬁyl@t @ﬁhéﬁbﬁ?ﬂﬁ@mﬁﬁﬂﬁﬁﬁn‘3rcu
hydr oxyphenyl ) met hyl ene] bi s[ 2- nethylethylphenol , 2 2'-[(4-
hydr oxy phen§dyersitin o). K3 ealsyeli¢ gionpt Gy qarb ozlgouq ¢antpipimgoxy- 3 10
ethoxyphenyl)nethylene]b|sk? 5- dlnethylphenol , 4,4 -[(2-hydroxy- 3-
met hoxy pherRfPY#H¢ APEGHh) b1-Cp 2lkomek sronistl Agprysshisrolinteger, of O qr( 4 prefieteblyy - 3-
met hoxyphen anethylene]bls[z énethyleth Iﬁphenoui, 2,2" -[(2-hydroxy-3-
met hoxyphen TRRERRALHEPEsesT of Gtogd, prelmablyyl; pHaR o133 méem:nd{:r(th' IRpREFLKY - 3-

nmet hoxyphen met 3,5,6-trinmeth henol 7 -[ (4- hydroxy-3 15
et hox heny‘%ﬁ%@‘isﬁ’g% §[’V +¥"ﬁ§9ﬁ9‘{lé‘tlﬂ wib ‘ﬁ]r?dl“’! >@ 2 -[ (4- hydr oxy- 3-
et hoxyphenyl ) net * b|s éltrlne phenol ], 4,4'-[(4-hydroxy- 3-
et hoxyphenyl ) netfiy eéfﬁ‘ mng 289 etCPmﬁewff}ﬂmésmtqdbyz!hqabqvmdthedxy 3-

ha L (o Ty e E%&eﬁq}évé%%m‘?' Pebulorseimshdid 4 -1(4 20

%?L%Bﬂi%&wﬁ R TGRES é-@}ﬁyﬁﬁexy'egﬁiﬁéil}lené‘ﬂb&éwz e

Py oxy- 3 AR “ybe”%ﬁﬁ% sl 3. Conbeyhoslrdtiaionars 44?4-' gt

i hy by pHBRSRYIREENG Srbg-by @rrc% BTGB, et pphenoll, 4

ai hyclr oxypHBRY %%hswéiw {fizénr%‘étthB%}@%{l‘qﬁ'y% Ahidol 1| & o [(34 36
hydroxyphenyl)methylene]bis[2-methylphenol], 4,4°-[(4-
hydroxyphenyl)methylene]bis[2-methylphenol], 4-[bis(4-hydroxypheny)methyl}-2-
ethoxyphenol, 4,4’-[(4-hydroxyphenyl)methylene]bis[2,6-dimethylphenol], 2,2*-[(4-

15 hydroxyphenyl)methylene]bis{3,5-dimethylphenol}, 4,4’-[(4-hydroxy-3-
methoxyphenyl)methylenelbis[2,6-dimethylphenol], 2,2°-[(2-
hydroxyphenyl)methylene]bis[2,3,5-trimethylphenol], 4,4°-[(4-
hydroxyphenyl)methylene]bis[2,3,6-trimethylphenot], 4,4°-[(2-
hydroxyphenyl)methylene}bis[2-cyclohexyl-5-methylphenol], 4,4°-[(4-

20 hydroxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol], 4,4°-[(3-methoxy-4-
hydroxyphenyl)methylene]bis{2-cyclohexyl-5-methylphenol], 4,4’-[(3,4-
dihydroxyphenyl)methylene]bis[2-methylphenol], 4,4°-[(3,4-
dihydroxyphenyl)methylene]bis|2,6-dimethylphenol], 4,4°-[(3,4-
dihydroxyphenyl)methylenebis|2,3,6-trimethylphenol], 4-[bis(3-cyclohexyl-4-

25 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], 4,4°,4”,4”°-(1,2-ethanediylidene)tetrakis[2,6-dimethylphenol],



di hydr oxyphenyl ) net hyl ene] bi s[ 2- cycl ohexyl phenol ], 3,3 -[(2-
" hydr oxyphenyl ) nmet hyl ene] bi s[ 5- net hyl benzene-1, 2-di ol ],

4,4 -[4-[[bis(4-hydroxy- 35
2, 5-di net hyl phenyl ) met hyl ] phenyl ] met hyl ene] bi s[ 1, 3- benzenedi ol ], 4,4'-
met hyl enebi s[ 2-[ di (4- hydr oxy- 3- met hyl phenyl ) ] met hyl ] phenol ,

47 2 ot hy1 EREbLE 41 ey engtims iy achsValrnoeHhph A 4 Ptk phonor .
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Sbsorill on ARG DTt S s s 2 [R50 and mot - oy 6
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‘ methoxyphenyl)methylene]bis[3,5,6-trimethylphenol], 4,4’-[(4-hydroxy-3-

15 ethoxyphenyl)methylene]bis{2-(methylethyl)phenol], 2,2°-[(4-hydroxy-3-
ethoxyphenyl)methylene]bis[3,5,6-trimethylphenol], 4,4°-[(4-hydroxy-3-
ethoxyphenyl)methylenejbis[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-

20 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, I-dimethylethy!)-6-methyilphenol)], 4,4°-[(4-

“hydroxy-3-ethoxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol], 4,4’ 4”-
methylidenetris[2-cyclohexyl-5-methyiphenol], 2,2°-[(3,4-

25 dihydroxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4’-[ (3,4~
dihydroxyphenyl)methylene]bis[2-(methylethyl)phenol], 2,2°-[(3,4-
dihydroxyphenyl)methylene]bis[3,5,6-trimethylphenol], 4,4°-[(3,4-



As the dyes to be used as the (d) conponent, the dyes which are soluble in
"the organic solvent which dissolves the (a) alkali-soluble resin, and
which are miscible wth the organic solfvent, are preferred. Preferred dyes
i nclude oil-soluble dyes, 5 disperse dyes, reactive dyes, acid dyes and
~direct dyes. Preferred dyes in terns of skeletons thereof include

oxazi no- bashy Ayeerend SeRTEsdb iR es T heatli donrioned above whi ch
based dyes A REHASES B Sacbi b eee e ol b okt SO bS5 ar e
they are - raRrEhTiohF sy BORAIRED SRt hoereardPlinbd - Exanpl os o
S R G S AR bt PSSRl
o 5 Socc BT A B S st bl S,
e SRR sy S B BT .
O | ot chemdr B s Ry Rereh e G Tprasn et R o2 PelyBHchy on. and Lanasyn
and Al zon SISPITETTT PHIETRINC CURRIDGY. abarr B GRnFodbgaya |
hese. dyes RA TS RBITR O AL M ATAGKE HE1 e BREAEd. whi ch oy
P T i
bl ow it SHTRC e ER B aaSee o ot BHSERY e Fouparal hapingont o
e A e B Y 2,8 %,
gé agg 2ggestg§fyinng élg%lol%%ogrfldstvplﬁl I%{p%ﬁl%qﬁlin%gg Hfa% .eglclffgl’g(e: agldg ment Green 7, 10,
The content of the (c) heatsensitive compound may preferably be 1 to 300
15 parts by weight, more preferably 10 to 200 parts by weight per 100 parts by weight of
\ the (a) alkali-soluble resin. If the content of the (c) heatsensitive compound exceeds
300 parts by weight per 100 parts by weight of the (a) alkali-soluble resin, the resin
content is small, so that the adhesion of the resin film with the substrate may be
degraded.
20 The (d) component used in composition of the present invention is a
compound which does not have an absorption maximum at a wavelength of not less
than 350 nm to less than 500 nm, and has an absorption maximum at a wavelength of
not less than 500 nm and not more than 750 nm.  As the (d) component, a dye
and/or a pigment may preferably be used.  As the (d) component, at least one
25 compound is used. For example, (1) one dye or one organic pigment may be used,

(2) two or more dyes may be used in combination or two or more organic pigments

may be used in combination, or (3) two or more dyes and two or more organic



Pignments other than those nentioned above may al so be enpl oyed. The content
“of the (d) conpound nmay preferably be 1 to 300 parts by weight, 5 nore
preferably 10 to 200 parts by wei ght pe?7 100 parts by wei ght of the (a)

~alkali- soluble resin. If the content of the (d) conpound exceeds 300 parts
by wei ght per 100 parts by weight of the (a) alkali-soluble resin, the
resin content is snall, s(c[)ithat_the adhesion of the resin filmwth the

substrate nEIERSRABELa W@P@&?ﬂ c pignents may be subjected to a
basi o_gr oup. 1 oot ONDSE R BHFT B e HbEGRERINT S (A GROAE: FRgOBBURe
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15 resin copposition and the suhstrate, surfactants; esters such as
propyl 2ne dfiSREGTE O TotE Ay ese pHE By eaiddipsct %feﬁyl errdergdydyise inispBeehy| et her
2\ Conol s suRRIe4Bsfethips!S9S bibranGRonhERed. Mor e hTBIOTURY B DaRE: - ket ones
be. added- | PGB HTRE TRt et ER] SabeedPYR BHITEN SPRE cuch a5
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0% by et GG PERIAIEGERgE AN TIRN e RS ObBeR BeF SHIEE with the
O ek BN et b Gk hahter™ s o' e
Chemical Industry Co., Ltd.); Orasol, Oracet, Filamid, and Irgasperse Dyes
(trademarks, commercially available from Chiba Specialty Chemicals Co., Ltd.);
15 Zapon, Neozapon, Neptune, and Acidol Dyes (trademarks, commercially available
from BASF); Kayaset, and Kayakalan Dyes (trademarks, commercially available
from Nippon Kayaku Co., Ltd.); Valifast colors Dye (trademark, commercially
available from Orientchemcial Co., Ltd.); Savinyl, Sandoplast, Polysynthren, and
Lanasyn Dyes (trademarks, commercially available from Clariant Japan Co., Ltd.);
20 and Aizen Spilon Dye (trademark, commercially available from Hodogaya Chemical
- Co., Ltd). These dyes may be used individually, or two or more of these dyes may
be used in combination. |
As the organic pigments which may be used as the (d) component, those
pigments which have high heat resitances and high light resistances are preferred.
25 Examples of the organic pigments which may be used in the present invention

are described below in terms of color index (CI) numbers. Examples of violet

pigments include Pigment Violet 19, 23, 29, 32, 33, 36, 37 and 38. Examples of




to the varnish, a silane coupling agent such as
" nmet hyl net hacryl oxydi net hoxysilane 5 or 3-am nopropyltrinethoxysilane, a
titaniumchel ati ng agent, or alum num c¥el ati ng agent nay be added to the
varni sh in an anount of 0.005 to 10% by wei ght based on the weight of the
" polymer in the varnish. These additives may be used individually or two or
more of the addjtives may be used in conmbination. In cases where the
substrate i¥U¢ Pigzicals ipplpfe PiganeabBlus Iedbi3ohed. £3:6 and thelltkep. AlpP2.rf andent |
t he sil ane ougédqi ng.agent is dissolved in a solvent such as isopropanol,
et hanol , haroirmRlestad the green BiRyWRBAnelEde PisrspyGease 79l 4.6 andotforret hyl
et her acet afg.e, gropyl ene tgl ycol nononet hyl ether, methyl |actate or diethyl
adi pat e to T8MER O fhapitBesedrentioged ghoygupanelsahemmplosdd t he sol ution is
applied to the rface of the substrate by spin coating, slit-die coating,
bar coating, dipiesRnieabot the dycompaund gayprefatahlydedk toip bytyesgitnent. In
. sone cases, the r %gi{ on between the substrate and the coupli ng ‘agent - may
be carti ed B p&‘fg A4t 1hig 200 earts By eight peol Barts by 3cdeht of the (applkglit he
phot osensi ti Y%lconposi ion according to the present invention on a
substrate, QMUY c 6§?‘itFJE¥r9f(ﬂ%f‘aﬁ%f)|P%1ﬁ?0 9¥eeqski B0 paifs by wetght perg or
di spersi ng he above-descri bed conponents in a solvent. Preferred exanpl es
of the sol v‘é)htpaﬂé%yH@Fﬂi@égﬁ}edé)rﬂﬂéahsﬁﬂlv@ﬁF%SIWQ:II?SIG}W@@M/@ stgdl, so that
al kali-soluple,resin_of the (a) conponent, such as propylene glycol
nononet hyl * ?ﬁ@}esgegg"g}egpmgﬁﬁ,@wlgh@e@p%@{e manbheegigded. et her, propyl ene
gl ycol nonoet hyl_.et her, propyl ene glycol nonopropyl ether, propylene
gl ycol monobut yI Theikegmic igmehts maayhe whiscter o spface drealmens sidoseosia-
met hyl - 3- met hoxybuty|. acetate, 3-nethyl-3-nmet hoxybutanol, ethyl l[actate and
25 dildtet odsaun rﬂ?%/ e group {IgatENG ahpasicsEPYR Heaimghlastequireds t Tihe vegrnicher et o.
These sol vents may l%e used ipdi vidually or two or nore solvents may be
used i n comBRER BRRY beHecd teapther Wit dispersanty hAs e disreRsant cagenie est ri ct ed,
and may usugll_kJ% be about 5. to 50% hy 40 weight, preferably 10 to 40% by
wei ght  bas HgceRthaniasiiuriastagis, nosronis gur RRPBAeriaSERGRIES. f or forning a
pattern mad(i. of the heat-resis @nt .resin.using the photosensitive
conposi t i ot SeRGPTEASUE %Ct"l“ﬁ%m}fi W HE-GoR{ARRG; YFfactamts mgkesediescr i bed.
First, a substralle is coated with the photosensitive conposition. The
: 0 Improve the wetting property between the positive-type photosensitive

15 resin composition and the substrate, surfactants; esters such as propylene glycol
monomethyl ether acetate, ethylene glycol monoethyl ether acetate, 3-methoxybutyl
acetate and 3-methyl-3-methoxybutyl acetate; alcohols such as 3-methyl-2-butanol
and 3-methyl-3-methoxybutanol; ketones such as cyclohexanone; and ethers such as
tetrahydrofuran and dioxane may be added to the resin composition. Further,

20 inorganic particles such as silicon dioxide and titanium dioxide; and powder of
polyimide may be added to the resin composition. The above-mentioned additives
may be employed individually, or two or more of the additives may be employed in
combination,

To promote the adhesion between the resin composition and the substrate

25 such as silicon wafer, ITO substrate or SiO,, a silane coupling agent or titanium
chelating agent may be added to the photosensitive composition in the form of

varnish in an amount of 0.005 to 10% by weight. - Alternatively, the substrate may




5 substrate may be made of any material on which the netal el ectrode can be
) such as netal, glass, sem conductor, netal oxide insulation film
silicon nitride, polymer filmor the |3%e. As the substrate, a glass is

f or ned,

~preferably enployed. The glass is not restricted, and al kali zinc

borosilicate glass, sodiumborosilicate glass, soda |l.ime glass, |owalkali

borosilicate gl ass,. barium borosiljcate glass, borosi]icate 10 gl ass,
e b e oS gl

al um nosi | itf?

barrier cod®Made
| eaked fromthe Igl ass i.,s s
t

substrate is no

i s obtained, .and be not less than 0.1 nm 15 preferably not |ess than
0.5 nmm Thg%lheo‘(%%lé ftlape cowding agerisyeh 85 Bathmethrerylapyslimsthoxysilene
substr

may be

coating met¥§oH P b3

te b 3inI diewgrt‘oat
net hod? r ol I “cBRPPREP

gir ROt

| oyed. . The thickness of the

Rélio

vari es depepdi n&bon he 20 met hod of, coating, solid content of the
b8 thy Pef

conposi ti o ¥F
to attain a
substrate ¢%
formthe coati nq film ?’fﬁ ttﬂe phot osensitive resin conposition. The drying
hEgeh g the SubKgte ipirsated wathdhe ahoyermensgned siliam chanber or

the like. In cases where.a hot plate is used, the substrate coated with the

corrpc;lscrti oﬁouﬁﬁﬂg %gnhglftsé@“%‘?‘f PR ALY 1Y IF@Squynﬁlsab’é’Ht Bt ke hot plate, or
hel d oye 41 the hot plat sing a jig such as proxy pins.
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the substrate by spin coating, slit-die coating, bar coating, dip coating, spray coating
method or by vapor treatment. In some cases, the reaction between the substrate
and the coupling agent may be carried out by heating the substrate to 50°C to 300°C.
To apply the photosensitive composition according to the present invention
on a substrate, a liquid composition (varnish) is prepared by dissolving or dispersing
the above-described components in a solvent.  Preferred examples of the solvent

include organic solvents which dissolve the alkali-soluble resin of the (a) component,

- such as propylene glycol monomethyl! ether acetate, propylene glycol monomethy!

ether, propylene glycol monoethyl ether, propylene glycol monopropyl ether,
propylene glycol monobutyl ether, y-butyrolactone, N-methyl-2-pyrrolidone, 3-
methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybutanol, ethyl lactate and

diacetone alcohol, but the organic solvents are not restricted thereto. These solvents

" may be used individually or two or more solvents may be used in combination. The

solid content in the varnish is not restricted, and may usually be about 5 to 50% by

28 Sounlipgiagent or thudmehglelrg or t he
| i ke may be enployed. Usually, no-alkali glass or soda linme glass having a
of Si02 or the like, with which the amount of the ions

1L, i !
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exanpl e, when heating the resin coating layer forned on a glass substrate

“sizing 300 nmx 350 nmx 0.7 nmm the height of the proxy pi ns nay

preferably be about 2 to 12 mm The he4®ing tenperature varies depending

~on the type of the coating resin film 10 to be heated and the purpose of

heati ng, and heating may pref erably be carried out at roomtenperature to

coat i ng 111 Rt PrUFrB L8 goPEBL Reigh il g o Yol el bR optnoeiomek
Tants visible Ihonresdfh ff?mﬁgéé'aﬁ%m%l%fﬁ elmi—%sﬁq?%t R bR ﬁ}s”ﬁ,‘?ei’infv
e
t hereby for Iron ngvk!t: ?1% agseusbgr ‘g eéis‘ﬁlﬂbﬁ“ p?‘ﬂfé’s‘c’:%sétﬂ'erﬁmmqs Ofipg Fle devel oper,
axaml 2. or PRI AR %';%%de Rt hetary 5%3?1 %ﬂo'?%p?%ﬂie BirodE et RErEbmpounds
Z:JZP h??aﬁnetn%g{{%anoka?rggs i umlﬁo%g% ?:ﬁgeeta %’21% i nhprﬁa’ﬁﬂa@n nigigleym _
G et hyl a %@W@&?aﬁfﬂo& h%t@e%@eg 2 %iﬁ%%ﬂéﬁwa%ﬁ@n”ﬁéhy' e
nexamot byl e%%ﬁﬁ%%‘#fﬁééﬂﬁh“%%#@tw ﬁf@?ﬁélﬂ"é‘%g meporyef ”?%'g B oot
ot EEZ‘S AR4E hePhes O Egll? E?f%g%F?T}gﬁ ) DA RReS B9 BSANIREE of 1t he
NN arrot nyfrer Rl %@ﬁ@%ﬁe@%&% R 8o s el ay
Qﬁéyr ?L?Sﬁ ?&%ﬁgyeéﬁst”ﬁsg*@a“ Ao e BBy e Gy ate
Cycl ohexandheior eonBie Wl st °”estm?‘tﬁ§£18§§%e§¥ S Bbebe B emab vent s
may be addqgeﬁlﬂf&'}'g&.duﬁllé HhiRheds §2 R su%ntra%e 1S not restricted as long as the
appropriate mechanical strength is obtained, and may be not less than 0.1 mm,
15 preferably not less than 0.5 mm. The photosensitive resin composition may be
applied to the substrate by slit die coating method, spin coating method, spray coating
method, roll coating method, bar coating method or the like. These methods may be
employed in combination. Among these coating methods, slit die coating method is
preferred.  The coating thickness of the composition varies depending on the
20 method of coating, solid content of the composition, viscosity or the like, and the
composition is usually applied to attain a coating thickness after drying of 0.1 um to
100 pm.
Next, the substrate coated with the photosensitive resin composition is dried
to form the coating film of the photosensitive resin composition. The drying may
25 be attained by using a hot plate, oven, infrared, vacuum chamber or the like.
In cases where a hot plate is used, the substrate coated with the composition

may be heated while being directly placed on the hot plate, or while being held above -



t he solvents may be added in conbination. After the devel opnent, the
. coating filmis then rinsed with water. Here, simlarly, one or nore of
al cohol s 'such as ethanol and isopropangll; and esters such as 10 et hyl
| act ate and propyl ene gl ycol nononethyl ether acetate nmay be added to the
- water. After the devel opnent, the coating filmis then converted to
heat-resistant resin filmby heating the filmin the air or in nitrogen
at mospher e theshrlplage asing 304 stich a3BOKy pis. t Gemmengisihhayaslable pEpHYCHNS A€ heat
treatnment is carried out, air is preferred 15 because col oring of the
heat sensi t inwele o6 metals suaheag abisniabinand st ess| stachtoz anagly of syitlritciI8#ns eact i on
with the oxygen in the air. The heat treatnent may be carried out _usually
for 5 m nutsech aspdbyihnde ssins auh Tefert (todomnrk), andrapg of these Broxy Pinsanached and
the tenperature is raised stepwise attaining the selected tenperatures; or
such that tehmloyednp@haheightsiof theqmoxnpios shy deperding o thei sheer ddhe gybstated
range. Thus, for exanple, the 20 heat treatment may be carried out at 130C
for 30 m ntetype bhithe redin 2FeCofterheaed, the putpess obhrating and te lksomdigr 30
mnutes. Alternatively, for exanple, the heat treatnent may be carried out
by |i near| yxamplei when heatingiperesinwoatifg loysnfooned erearplapsniubpsisate iz Oor 2
hours, or fromroomtenperature to 350C for 2 hours. The optical_ density
(O D) of tmenhel0 mask 8i7antn, thedieight ofithie mroxyi ning may preferably beabeW?el®s of 1.0
m obt ai ned after the heat treatnent of the photosensitive resin
conposi tiori2aamording to the present invention is preferably not |ess than
0.3, nore preferably not less than 0.5. If the optical density is_|ess
than 0.3, the cdiertastng@mpeetwesaritshisptudinges terypaeithe spriingapsir fifnescent
area of the display using the coating filmis not pronoted, so that it may
be ditf¢f i cultd bé heatedhendthatpurmysé of mating, and hettingmay prefgrpljh be smsied ioxpat
separator or black matrix of an organic EL device or |liquid crystal
di spl ay devboms.terBpatitubne tohBOf@ fur- I meinge wrieverabhdwigy fi | m obt ai ned by
heat-treating the photosensitive resin conposition according to the
present inventi dihe thirsefooped pladtosedsitive raginagorting film agithgn eapeses Ir29tight f or
500 hours using a xenon fade neter is not |ess o

radiation through a photomask having a desired pattern.  The actinic ray used for the

exposure may be UV light, visible light, electron beam, X-ray or the like. In the
15 present invention, i-line (365 nm), h-line (405 nm) and g-line (436 nm) from a
mercury lamp are preferred.

After the exposure, the exposed coating film is then developed with a
developer so as to remove the exposed regions, thereby forming the desired pattern of
the coating film.  As the developer, an aqueous alkaline solution may preferably be

20 employed. Preferred examples of the deveioper include aqueous solutions of
alkaline compounds such as tetramethylammonium hydroxide, diethanolamine,
diethylaminoethanol, sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, triethylamine, diethylamine, methylamine, dimethylamine,
dimethylaminoethyl acetate, dimethylaminoethanol, dimethylaminoethyl

25 methacrylate, cyclohexylamine, ethylenediamine and hexamethylenediamine. The
pH of the developer is usually adjusted to not less than 10 and not more than 14. To

the aqueous alkali solution mentioned above, one or more of solvents may be added.



than 50% of the optical density before the irradiation (that is, the

- optical density- retaining ratio is not less than 509 . The optical -density
retaining ratio is less than 10 50%if 4%he (d) conponent is not contained.
If the optical-density retaining ratio is I|ess than 50% the |ight

- resistance is not sufficient, and the degradation of the quality of the
‘display may likely be prom nent due to the |owering of the optical density
of the i ndidaatplespilthy salvéntoimchide pplar solaents padhow| N-sratleyitdypuralidlongse for a
| ong period, so that it may be difficult for the coating filmto function
as a | i ght MNodinatly)Sepamade N, $rdimsthiglagetarmd, ﬂimethISdfp%g@ami ¢ EL device or
liquid crystal display device. The optical- density retaining ratio is

pr ef er abl y butirolagse o dinkabyl anylenige;eflertmild suches megwmol, khanolzpeh, st ||
nore preferably not |ess than 90% The nmethod for determni n? t he

opt i cal - derisoprgpanel;aisteissych as etbyli lsctaieswd ipvery1dnel ghyeo! monemethn! etheri g. 1,
when the heat-resistant coating filmas an insulation |ayer 20 3 is.formnmed
on a subst raeites and hetonssoush segiclapantehond ey¢lakaxiaaenes isobuiybketgnaand he
boundary with the first electrode 4 is preferably "forward-tapered". The
term "for waetylisobatyblietoher eTheseredvents gy behddethigiividnably onsve ar mpgg of1 i s

| ess than 90. The angle O may preferably not nore than 60, nore preferably
not nore tHhasdSents gyylbe a inspwbeatibily not nore than 30. If the angle 0
is larger than 60, the thin 25 layer 2 and the second electrode 1 tend to
be thin at the bafierdhe development,tthecantial fid is then rimsediwathiverient ay¥e, so t hat
irregularity in brightness in the [um nescent region may be likely to
occur . Fur tsmilarlpfoneor droirephajcdhots mich angthenotand igpperpanply aed esiers sudiasunt  of
.44 gas may invade fromthe interface between the insulation |ayer and the
adj ackht | agleyl lactathiand progylena glyeolandrnmasshrethesfacetiie nepyrhe asldedito @i | |
further, electric field center nay be. fornmed at the edge portion of the
el ectrode, wadet. hat undesirabl e phenonena such as dielectric breakdown and
"generation of leak current are likely to occur at the 5 edge portion of
the el ectrode. ThBephedevelofmantribe eonting (filmrisihepecogutaditp bentitpsisiahte det ai |
by way of preferred exanples thereof and conparative exanples. |n the
exanpl es andsiodiimarydicating thedih in shdxir ewin nitiegesrtmespherrepyiplly at 1300k to

350°C. As the atmosphere in which the heat treatment is carried out, air is preferred

15 because coloring of the heatsensitive compound may usually be accelerated by
oxidation reaction with the oxygen in the air. The heat treatment may be carried out
usually for 5 minutes to 5 hours, such that several temperatures are selected and the
temperature is raised stepwise attaining the selected temperatures; or such that the
temperature is continuously raised within the selected range. Thus, for example, the

20 heat treatment may be carried out at 130°C for 30 minutes, then at 200°C for 30
minutes, and then at 350°C for 30 minutes.  Alternatively, for example, the heat
treatment may be carried out by linearly raising the temperature from room
temperature to 250°C for 2 hours, or from room temperature to 350°C for 2 hours.

The optical density (0.D) of the heat-resistant resin coating film with a

25 thickness of 1.0 pm obtained after the heat treatment of the photosensitive resin

composition according to the present invention is preferably not less than 0.3, more |

preferably not less than 0.5. If the optical density is less than 0.3, the contrast



resi stance, shape of cross-section and | um nescent characteristic were

- evaluated by 10 the follow ng nethods: (1) Evaluation of Optical Density
Optical density (O D) was defined accorgding to the equation: QD =

| ogio(lo/l) wherein 10 neans the intensity of incident light in the visible
-region of a wavelength 15 from430 nmto 640 nm and | neans the intensity
of the transmtted light, the intensities of |ight being nmeasured by using
a mi cr ospedetwenche IMiMSRDRGOS! andovnrisminestény atpaaif thepdispliy evimgthsuk a

El ectronics Co., Ltd., Japan). (2) Evaluation of Light Resistance Using a
xenon | ong-chating filua é e peymatodnse thatal ingy by diffiedt for theowwabogyfilimést 20

I nstrunents Co., Ltd., Japan, a heat-resistant resin filmfornmed on a

non- al kal i fohdews asaflight-blehingtsepaaator o blaglsmeiproxfeu argani¢ Ghidevicenr a xenon
are lanp after passing through a polarizing filter wwth a transm ssion of
45% at an liguicuenystat displapflevice. 000 | ux for 500 hours, and the optical
densities before and after the exposure were neasured. The optical

densi ti-r et ai ni MYithdhd keaf-resistent conding fllax @dained bicheat-treating thet h t he 25
following equation: r(% = O D2/O Dl x 100 wherein O D, neans the optical
‘densi ty befpbotostiritive ghin cexpositior accardinOidthe pessant inBntivhahe ppliedl density
after the |ight exposure. (3) Evaluation of Shape of Cross-section The

cr 0ss- sect idensityf after 2@adiatppat wigh Hglt fbi R0 harsueings xbnan fadameteedd ratdess resin
coating filmafter heat treatnent was observed with a scanning el ectron

m cr oscope thén §09%-of 8G0spticelatensitychefbieythairsddiaiion dthirt isnthefopaeth density-

H gh- Technol ogies Co., Ltd.), and the angle 0 shown in Fig. 1 was

measur ed. (rétpirivatatiatis oot leds thur #B6). i tTheafpticairdensiforstatmng\ratiorig da3s than

el ectrol um nescent device of sinple matrix type was prepared. The device
was 110 uni fé@fei the (& compatdnt &t wodiaingd of 1f8BORtival-denshy nasainingdetio tshi s

less than 50%, the light resistance is not sufficient, and the degradation of the quality
of the display may likely be prominent due to the lowering of the optical density of
the insulation layer from the initial optical density after use for a long period, so that
it may be difficult for the coating film to function as a light-blocking separator or

15 black matrix of an organic EL device or liquid crystal display device. The optical-
density retaining ratio is preferably not less than 50%, more preferably not less than
.70%, still more preferably not Iess than 90%. The method for determining the
optical-density retaining ratio is described below.

As shown in Fig. 1, when the heat-resistant coating film as an insulation layer

20 3 is formed on a substrate 5, the cross-section of the insulation layer 3 at the
boundary with the first electrode 4 is preferably "forward-tapered”. The term
"forward-tapered" herein means that the angle 6 shown in Fig. 1 is less than 90°.
The angle 6 may preferably not more than 60°, more preferably not more than 45°,
still more preferably not more than 30°.  If the angle @ is larger than 60°, the thin

25 layer 2 and the second electrode 1 tend to be thin at the boundary (i.e., the end) of the
insulation layer, so that irregularity in brightness in the luminescent region may bé

likely to occur.  Further, after driving for a long time, water and a small amount of



10 condition for 250 hours. The ratio of effective |um nescent area (S) was
- calculated in accordance with the followi ng equation: S(% = (S2/S1) x 100
wherein S1 neans the initial effective44um nescent area and S2 neans the
effective |lum nescent area after retaining the device for 250 hours. 15
- Synthesis Exanple 1 Synthesis of Hydroxyl G oup-containing Acid Anhydride
(A) Under dry nitrogen gas flow, 18.3 g (0.05 nol) of 2,2-bis (3-am no-4-
hydr oxy phegab Jiagtarfada droopthe piatedadeBaitRgenathd irBalaPioy lgyer andvibk adimkent layer,
allylglycidyl ether were dissolved in 100 g of y-butyrolactone, and the
resul ti ng mhithumay weisse 20lacgsoientiof the daBGiredo $tHl Suthew electic 2¢d tegger( 0. 11 nol )
of anhydrous trinellitic <chloride dissolved in 50 g of y-butyrol actone was
added dr opwhayebesfiocthed ftahe edgs porgompef the glestrode, stithat vadssirable phenamenadi d not
exceed OC. After conpletion of the dropping, the resulting m xture was
reacted at s0ch dodieléctniobreskddwin snd generitom ofdeak aowoeart likelydoioncur at dear y
evaporator, and the resultant was added to 1 L of toluene to 25 obtain an
aci d @nhydrdgep¢mipn ofehete®ce@®ide.0 UO p O NNO (A i HFBCCF3 Hi 00
Synt hesi s Exanpl e 2 Synthesis of Hydroxyl G oup-containing D am ne
Conpound (B) | n T5® pndsentfineantioovdllanvey BOdes¢ibeginmmiry dofail piyopayl adne oxi de,
15.4 g (0.1 nol) 5 of 2-am no-4-nitrophenol was dissol ved, and the m xture
was cool ed preferddeanifdes thérest aridaompmrative egampled. 055 nol ) of
2, 2-bi s(4-benzoyl chloride)propane dissolved in 60 m of acetone was
sl owl y added dr dp#hiesxamples end compatativeexanipletielew.ahpopigal tdersityr léghil ti ng
reaction mxture was allowed to react at -15C for 4 hours. The reaction
resistance, shape of cross-section and luminescent characteristic were evaluated by

10 the following methods:
(1)  Evaluation of Optical Density
Optical density (O.D) was defined according to the equation:
0.D = log;o{1o/T)
wherein Iy means the intensity of incident light in the visible region of a wavelength
15 from 430 nm to 640 nm, and I means the intensity of the transmitted light, the
intensities of light being measured by using a microspéctroscope ("MCPD2000"
commercially available from Otsuka Electronics Co., Ltd., Japan).
(2)  Evaluation of Light Resistance
Using a xenon long-life fade meter commercially available from Suga Test
20 Instruments Co., Ltd., Japan, a heat-resistant resin film formed on a non-alkali glass
after heat treatment was exposed to light from a xeﬁon arc lamp after passing through
a polarizing filter with a transmission of 45%, at an illumination of 72,000 lux for
500 hours, and the optical densities before and after the exposure were measured.
The optical density-retaining ratio (r) was calculated in accordance with the
25 following equation:
(%) = 0.D,/0.D; x 100

wherein O.D means the optical density before the light exposure, and O.D; means



m xture was allowed to warmto roomtenperature, and the generated
precipitates 10 were recovered by filtration. The precipitates were
di ssolved in 200 mM of y-butyrolactonegnd 3 g of 5% pall adi um carbon was
added thereto, followed by vigorous stirring of the resulting mxture. A
hydrogen gas ball oon was attached to the reaction vessel to supply
hydrogen gas to the reaction m xture. The stirring of the reaction m xture
was 15 contthaogtitahdensipaftercthp dghtexpesurati | t he bal l oon di d not shrink any
nore, and the reaction mxture was stirred for another 2 hours under the
condi tion t(Bat thwelvahigdobgbapegd<Crbed-deobon was attached. After the stirring,
t he pal | adi um conpound was renoved by filtration, and the sol ution was
concentrat ed i n Fhercodsarsgctbonagion 2t pm patteined linkfrued with aheat mesigaitutsion
becane half of the original volunme. Ethanol was added 20 to the obtained
concent r at ecoatial; file afystleht ireamesnvasashspoed siteccamiog tixicmon mecrdewpe ed
conpound. 47 OHOOHO ~I I zs. HZNH (~ ~ 1 HNH (B) F3C CF3 Synthesis
Exanpl® 3 SyBed| sommetyialtyoavailaihe dom Hiathailliging ethirahigies C@ohjsouaad (C) | n
100 M of acetone and 17.4 g (0.3 nol) of propylene oxide, 18.3 g (0.05 5
nol ) of BAHhe wade fliskowh weHigahdvas neeamired.ur e was cooled to -15C. To this
m xture, * 20.4 g (0.11 nol) of 4-nitrobenzoyl chloride dissolved in 100 m
of acetone (das Blabhwtiyn afl DedibditgpiiLemincdfdnee t he droppi ng, the m xture was
allowed to react at - 15C for 4 hours, and then the m xture was allowed to
warmto room t enpeogboicelectrfhmipesseintpleyvat of st matrod fyde was peppredat ed by
filtration and dried in vacuumat 50C. 10 The thus obtained 30 g of solid
was pl aced Tie deviReOvasiillahiiatedes 8 related humaiditp of 836 and metaiied pedadbisi n 250 n
of methyl cellosolve, followed by addition of 2 g

10 condition for 250 hours. The ratio of effective luminescent area (S) was calculated

in accordance with the following equation:
S(%) = (S2/S1) x 100
wherein S; means the initial effective luminescent area and S, means the effective
luminescent area after retaining the device for 250 hours.
15 Synthesis Example 1 Synthesis of Hydroxyl Group-containing Acid
* Anhydride (A)

Under dry nitrogen gas flow, 18.3 g (0.05 mol) of 2,2-bis (3-amino-4-
hydroxyphenyDhexafluoropropane (BAHF) and 34.2 g (0.3 mol) of allylglycidyl
ether were dissolved in 100 g of y-butyrolactone, and the resulting mixture was

20 cooled to -15°C.  To this mixture, 22.1 g (0.11 mol) of anhydrous trimellitic
chloride dissolved in 50 g of y-butyrolactone was added dropwise such that the
temperature of the reaction mixture did not exceed 0°C.  After completion of the
dropping, the resulting mixture was reacted at 0°C for 4 hours.  This solution was
concentrated in a rotary evaporator, and the resultant was added to 1 L of toluene to

25 obtain an acid anhydride (A).



of 5% pal | adi um carbon. After attaching a hydrogen gas balloon to the
reaction vessel, reduction reaction was carried out at roomtenperature.
After about 2 hours, it was confirnmed 4éhat the balloon did not shrink any
nore, and the reaction was 15 conpleted. After conpletion of the reaction,

* the pall adi um conpound used as a catalyst was renoved by filtration, and

the resultant was concentrated in a rotary evaporator to obtain a diam ne
compound (C). The obtai nd‘tlﬂsol id was used for Oﬁ reaction. HOOH O ~ o
NN(C HE3ICCF3H H2 4 Synthesis of Hydroxyl

G oup- cont aihi ng Diamn 0 m cetone anf) 17.4 g (0.3

nol ) of propW\ ene i debd 15. f 2- 4- ni tifophenol was
di ssol ved apd ure, .4 g
(0.11 nol) o) acetone was
sl owly added) . After th "y, the nixt sl | oved to

react at -154 for 4 hours, and then the m xture was al I oweai\M o warm to room
t enper at ur e. OThe pr eci pi tated white solid was separated by QItration.
Thereafter, the sanme operations as in %nt hesis Exanple 2 were carried out
to obtain thathesisiFretplad conpdisnthesisiof Hanroxyl €oop-awumiging DignieOH
Synt hesis Exanple 5 Synthesis of 3,3',4,4'-diphenylether tetracarboxylic
aci d Compound (B)
In 50 ml of acetone and 30g (0.34 mol) of prépylene oxide, 15.4 g (0.1 mol)
5 of 2-amino-4-nitrophenol was dissolved, and the mixture was cooled to -15°C. To
this mixture, 17.8 g (0.055 mol) of 2,2-bis(4-benzoyl chloride)propane dissolved in
60 ml of acetone was slowly added dropwise. After completion of the dropping, the
resulting reaction mixture was allowed to react at -15°C for 4 hours. The reaction
mixture was allowed to warm to room temperature, and the generated precipitates
10 were recovered by filtration.
The precipita_ites were dissolved in 200 ml of y-butyrolactone and 3 g of 5%
palladium-carbon was added thereto, followed by vigorous stirring of the resulting
mixture. A hydrogen gas balloon was attached to the reaction vessel to supply
hydrogen gas to the reaction mixture. The stirring of the reaction mixture was
15 continued at room temperature until the balloon did not shrink any more, and the
reaction mixture was stirred for ancther 2 hours under the condition that the
hydrogen gas balloon was attached.  After the stirring, the palladium compound was
removed by ﬁltratioﬁ, and the solution was concentrated in a rotary evaporator until
the volume of the solution became half of the original volume. Ethanol was added

20 to the obtained concentrate and recrystallization was performed to obtain the desired

compound.



di -n-butyl ester dichloride solution (E) Under nitrogen gas flow, 24.82 g
(0.08 nmol) of 3,3 ,4,4" - diphenylether 15 tetracarboxylic dianhydride and
59.3 g (0.8 nol) of n-butyl alcohol wergrreacted at 95C for 6 hours. The
excess n-butyl al cohol was evaporated under reduced pressure to obtain

- 3,3 ,4,4" -di phenyl et her tetracarboxylic acid di-n-butyl ester. Then 95.17
g (0.8 nol) of thionyl chloride and 70 g of tetrahydroftiran (THF) were
added, and the re U|t'0ﬁ m xture was al | owed tgmjeac at 40C for 3 hours.
Then 200 g of 2@% yrrolidone was added) e 5 thionyl chloride

reduced pressure t 9 6 g (0.08 nol)
of 3,3 O ¢ he :
di chl orldeAHZhTution (E)n

i b ster
Syn esi s of ﬂj 2none (ﬁ)am de
Compound (F) Under dryfnitr I
(trademark, 49 commercially awd | ay

21.23Mg (0.05 nol) of TrisP-PA
m Honshu Chem cal Industry Co.
Ltd.) and 33.58 g (0.125 nol) oi-_- @ @ght hoqui none di azi de sul f onyl
chloride were dissolved in 450 g'34f 3- di oxane, and the tenperature of
the the m xture was allowed to becone to roomtenperature. A mxture of 50
g of 1, 4-diSynéwsisdiminiite 85 g ( Bybfesisof Hydfox5l Grouptdoptamng Disameadded
thereto dropwi se such that the tenperature of the reaction mxture was not
rai sed to 35@poundi(@her. After the dropping, the mixture was -stirred at
30C for 2 hours. The triethylam ne salt was renoved by filtration, and the
filtrate was pound@0imtcd avetbns andTHed £ (0. Brewb]l poBmopyleat @ddeydBS g @oifver ed by
filtration and dried in a vacuumdryer to obtain a qui none di azide conpound
(F). %0 0 mbl) 6HBAHIQwas HissolyeddindiBOniytule wWast@oEd30 XOPC. | ToRhis nzisdird,0 00 5

20.4 g (0.11 mol) of 4-nitrobenzoyl chloride dissolved in 100 mi of acetone was
slowly added dropwise. After the dropping, the mixture was allowed to react at -
15°C for 4 hours, and then the mixture was allowed to warm to room temperature.
The precipitated white solid was separated by filtration and dried in vacuum at 50°C.

10 The thus obtained 30 g of solid was placed in a 300 ml stainless steel
autoclave, and dispersed in 250 ml of methyl cellosolve, followed by addition of 2 g
of 5% palladium-carbon. After attaching a hydrogen gas balloon to the reaction
vessel, reduction reaction was carried out at room temperature.  After about 2 hours,
it was confirmed that the balloon did not shrink any more, and the reaction was

15 completed.  After completion of the reaction, the palladium compound used as a
catalyst was removed by filtration, and the resultant was concentrated in a rotary

evaporator to obtain a diamine compound (C). The obtained solid was used for the

!ill] iill' (C)

FaC CFS

reaction.

HoN NH;



Synt hesi s Exanple 7 Synthesis of Quinone Di azi de Conpound (G Under dry
~nitrogen gas flow, 6.81 g (0.05 nol) of 4-isopropyl phenol and 13.43 4 ¢
(0.05 nol) of 5-napht hoqui none di azi de sgl fonyl chloride were dissolved in
450 g of 1, 4-dioxane, and the tenperature of the m xture was allowed to
" beconme to 15 roomtenperature. Using a m xture of 50 g of 1,4-di oxane and
5.06 g of triethylamne, the sane operations as in Synthesis Exanple 6
wer e carri edyrdogsist Exangide di n  Qui Syonleesthi et ydkzo:xgo KvormcortGhingTlamhineCH3 N2 00
Q CH3 102 Synthesis Exanple 8 Synthesis of Quinone Di azi de Conpound (H)
Under dry nempegend @3s flow, 11.41 g (0.05 nol) of bisphenol A and 26.86 ¢
(0.1 nol) of 5-naphthoqui none di azi de sul fonyl chloride were dissolved in
450 g of 5 1, 4-Ildi ld0ankacetme atd é7 Henidst mbl)rod podpytdne orides 16.4¢ gbd moél) owed to
beconme to roomtenperature. Using a m xture of 50 g.of 1, 4-dioxane and
10. 12 g of ofi3-aminp-bnitrophendl ves slissel vog enditieonixtuas wiam c@yled ed 5% . ExBarpl e 6
were carried out to obtain Quinone diazide conpound (H. O CH3 N2 00 00
Q = (Hy CHBisSnixture020.4 @ (&y hinivd 504 -Eitaiphaoyd clByndddissodvedfin AOO imdefESt er
Compound (I) Under dry nitrogen gas flow, 18.5 g (0.1 nol) of
4- car boxybeaszine vehishmilg eddedniiofd8isd gA(ier the mtodppirg, theymixaxy ben ativwedizol e
were di ssolved in 100 g of

to react at -15°C for 4 hours, and then the mixture was allowed to warm to room

temperature.  The precipitated white solid was separated by filtration. Thereafter,

the same operations as in Synthesis Example 2 were carried out to obtain the desired

10 compound.
H
0
OH
Synthesis Example 5 Synthesis of 3,3',4,4"-diphenylether tetracarboxylic acid

di-n-butyl ester dichloride solution (E)
Under nitrogen gas flow, 24.82 g (0.08 mol) of 3,3',4,4'- diphenylether
15 tetracarboxylic dianhydride and 59.3 g (0.8 mol) of n-butyl alcohol were reacted at
" 95°C for 6 hours. The excess n-butyl alcohol was evaporated under reduced
pressure to obtain 3,3',4,4'-diphenylether tetracarboxylic acid di-n-butyl ester. Then
95.17 g (0.8 mol) of thionyl chloride and 70 g of tetrahydrofuran (THF) were added,
and the resulting mixture was allowed to react at 40°C for 3 hours. Then 200 g of
20 N-methylpyrrolidone was added and excess thionyl chloride and THF were removed
under reduced pressure to obtain 239.6 g (0.08 mot) of 3,3',4,4'-diphenylether
tetracarboxylic acid di-n-butyl ester dichloride solution (E).
Synthesis Example 6 . Synthesis of Quinone Diazide Compound (F)

Under dry nitrogen gas flow, 21.23 g (0.05 mol) of TrisP-PA (trademark,



tetrahydrofuran (THF), and the m xture was cooled to -15C. To this m xture,
| Og (0.1 nol) of triethylamne dissolved in 50 g of THE was added

dropwi se such that the 15 tenperature ofgthe reaction solution did not
exceed OC. After the dropping, the mxture was allowed to react at 25C for
-4 hours. This solution was concentrated in a rotary evaporator to obtain
the active ester conmpound (lI). 51 HOOC / COO-N-k N (I) Synthesis Exanple
10 Synt hesi onahekidiglavaitablafobe HRglslio@hemigal Unkiety doy Lid.) aed8ns5gas flow,
9.61 g (0.016 nol) of the hydroxyl group- containing acid anhydride (A was
di ssol ved i (0. 1D30ngl) of SMapehdylincheplifziad sulfong! chldidRyere Bassbied ils95QEi on, 12
g (0.02 nol) of hydroxyl group-containing diamne (B) was added together
with 25 g off INMajoxane ahl ehertempbiatuig offihetthe mixvas wds aloeddtto beemed to at 20C
for 1 hour and then at 50C for 2 hours. Thereafter, 0.78 g (0.008 nol) of
mal ei ¢ anhymbirdendsraane.end ntiapure off PO ud 1 Wediorddesd 406 5th@. 1D5xhol) f was
allowed to react at 50C for 2 hours. Then a solution of 7.15 g (0.06 nol)
of N, N 10 diiethylahihe wanaddid thirswtdiypwizebadh #lad thé RehpardtireldT the hctP was
added dropwi se for 10 mnutes. After the dropping, the resulting mxture
was stirrednbitureGesihnot rafsed hO 85 orflipkdr. Cafit el Ropfie, themiaast wan, the
reaction solution was poured into 1L of water, and the precipitates of the
pol yner solstigreder 80% o Rdbeass. bThe itlidth@kingie salthers raabystesy Swlation\wad dried at
80C for 40 hours in a vacuumdryer to obtain the alkali- 15 sol uble polyner
(J). Synt hahe filttatamak pourdd St waes) sThE foNned pkeciftatlverPedcyided 6K) Under dry
nitrogen gas flow, 12.01 g (0.02 nol) of the hydroxyl group- containing

aci d anhydrfildeti¢fandvé@teddhasatvean dryer 106btginef quhortddidledpysau@di(Epne  (NVP) .
To this solution, 4.84 g (0.008 nol) of hydroxyl group-containing diam ne
20 (O and 1.940Q (0.008 nol) of hydroxyl group-containing diamne (D were
added togetherfwith 25 g of NMP, and the resulting ngxture was allowed to
react at 20C 1 hour and then at 50C for 2 hours.% Then 0.94 g (0.008

nol) of 4-eth qni | i ne 2
o —~ = IS "
CH;

| =\
HsG
3 <b\\_// 30, (F)
- I
10 0Q ' '

5 1

Synthesis Example 7 Synthesis of Quinone Diazide Compound (G)
Under dry nitrogen gas flow, 6.81 g (0.05 mol) of 4-isopropylphenol and
13.43 4 g (0.05 mol) of 5-naphthoquinone diazide sulfonyl chloride were dissolved in
450 g of 1,4-dioxane, and the temperature of the mixture was allowed to become to
15 room temperature. Using a mixture of 50 g of 1,4-dioxane and 5.06 g of
triethylamine, the same operations as in Synthesis Example 6 were carried out to

obtain Quinone diazide compound (G).



was added, and the reaction m xture was allowed to react at 50C for 2

- hours. Then a solution of 7.15 g (0.06 nol) of N, N-di nethyl formam de

di ret hyl acetal diluted 25 with 5 g of NMP was added dropwi se for 10

m nutes. After the dropping, the 52 resulting mxture was stirred at 50C
- for 3 hours. After conpletion of the reaction, the reaction solution was
poured into 1 L of water, and the precipitates of the polyner solid were
recovered by filtration. The polyner solidgwas dried at 80C for 40 hours
in a vacuumdryer to obtain the alkali-solyble polyner (K). 5 Synthesis

Exanpl e 12 & t-s of Al kali-sol uble 1) Under dry nitrogen gas
flow, 9.67 § @) oy of tgpe Aydip
1.86 g (0.0075 \me , 3-bi S(3- akl nep

p- contai 'rg diamne (O,

7)) t et ranet di si | oxane and
0.94 g (0.00% nol ) of 4-ethylaniline & anY end cap conpound were dissol ved
in 50 g of N-nethyl-2-pyrrolidone (NW). TenlO this solution, 6.2 g (0.02
nol ) of bis(3,4-dicarboxyphenyl)ether dian§ 8iri de was added together with
14 g of NWP, and the resulting m xture was'allowed to react at 20C for 1
hour and then at 50C for 4 hours. Then a solution of 7.15 g (0.06 nol) of
N, N- di et hy$inthesiiadapla®t hyl  dysthesisof Quirsde Wiszids CgmpbuiMEnas added
dropwi se for 10 mnutes. After the dropping, the resulting m xture was
stirred at 15 50@depdry3niftogensgasAlaver! 1ddrg(0eds mal) of bispherrod dcarids?6.8G he
reaction solution was poured into 1 L of water, and the precipitates of
t he pol yrmer(Oslonpl ofémepktbequineraidibxide sulfanybhehlonde Were dissolmedin 450 gof was
dried at 70C for 60 hours in a vacuumdryer to obtain the al kali-soluble
pol yne? (L)L.4-Gjnvanesnd tiedampeatug ofthstrhiatire was alldwed fo-lwobmblterdot yner (M
20 Under dry nitrogen gas flow, 6.2 ¢ é0.0Z_ nol ) of bis(3,4-
di car boxypHempetpbrter Usitga myighirelel Yhg otll $sbivxasd and 1602 g ofitriethylamine,
N- net hyl - 2-pyrrolidone (NWMP). To this solution, 1.09 g (0.01 nol) of
3- am nopheribé same eperaivns gap Syvhgiuramps 6 addedirriah dutt thebtaix Quirenaas
allowed to react at 40C for 1 hour. Then 4.23 g (0.007 nol) of the
hydr oxyl grdiggadeemepnuni §g).di ani ne (C) was added 25 together with 10 g of
NVP, and the resulting m xture was allowed to react at 40C

J,

0
CHs Ny
o~ Y )0 a- OO
_ H
CHq (H)
S0,
I
10 Synthesis Example 9 Synthesis of Active Ester Compound (f)

Under dry nitrogen gas flow, 18.5 g (0.1 mol) of 4-carboxybenzoic chioride
and 13.5 g (0.1 mol) of hydroxybenzotriazole were dissolved in 100 g of
tetrahydrofuran (THF), and the mixture was cooled to -15°C.  To this mixture, 10 g
(0.1 mol) of triethylamine dissolved in 50 g of THF was added dropwise such that the

15 temperature of the reaction solution did not exceed 0°C.  After the dropping, the
mixture was allowed to react at 25°C for 4 hours. This solution was concentrated in

a rotary evaporator to obtain the active ester compound (I).



for 2 hours. Then a solution of 5.96 g (0.05 nol) of N, N-dinethylformm de
di net hyl acetal diluted with 5 g of NWP was added dropwi se for 10 m nutes.
After 53 the dropping, the resulting mfxture was stirred at 50C for 3
hours. After conpletion of the reaction, the reaction solution was poured
“intol L of water, and the precipitates of the polyner solid were
recovered by filtrateQn. The polyner solid was dried at 70C for 60 hours

in a vacuu g {Eg pkali-soluble polyner 5 (M. Synthesis
Exanpl e 14 nt hes l i'ysol bl e Pol ymer (N) Under dry nitrogen gas
flow, .18.68 g (0.0 =i

Ri s( 3- &b} no- 4-
hydr oxyphenyl ) hexaf | uor opr opa 86 g (0.0075. nol) of 1, 3-bis(3-
am nopropyl )tetranmethyl disilo

\-. 9.62 g (0.034 nol) of the active ester
conpound 10 (1) as an end cap conpound, and 11.93 g (0.151 nol) of pyridine
ver e di ssol adhasis Exsmple 9 N- netynihesiz-ofykadi-sodaie PONKRY (J)To this mi xture,
239.6 g (0.08 nol) of 3,3",4,4'-diphenylether tetracarboxylic acid
~di -n-butyl est erUifies Aroritrggersgas ftove .q1E (0.9Vfsmall oé thedrydpwivs grompeh t hat t he
tenperature of the reaction nmxture was not raised to 10C or higher. After
t he droppi rfgntaimpg a¢id aphedridg{As wiap dissolbed noldih g efiffenabylr2pifolidone 6 hours.
After conpletion of the reaction, the reaction solution was poured into 2L
of water, dh@MEPhe Torthisispiutionek? of0.0hmoboifyhydroxsbgriodpiwentainierdiamired By
filtration. The polynmer solid was dried at 80C for 20 hours in a vacuum
dryer to obW¥asi add@cgwget@bkmth 28 @ ofNMPpaidytive respMng nSixnirh esis alldxednol react 5
Synthesi s of Al kali-soluble Polymer (P) 20 Under dry nitrogen gas flow,
7.75 g (0. @20%pfor 1dfougamsl diemat HOBdhrdhouraci Theredftay, §.08 @20.008 nodf of
4, 4" -di am nodi phenyl ether, 1.96 g (0.018 nol) of 3-am nophenol as an end
cap conpourialeisaghydrids ag apend eamasinypaiid wias iaddeaveandehe miktesolasedlowed5® g of
N- nethyl -2-pyrrolidone (NMP). To this mxture, 239.6 g (0.08 nol) of
3,3, 4, 4' - reachhetyCdond hogrst r Fbew Heolytidncofs] dg 0.0hntulxofiNA6t er di chl ori de
sol ution (%}mwas added 25 dropwi se such that the tenperature of the
reacti®bn midinethylfoprantide dinagtheacetal diloedoyith H) ghENMRvasaddedelrapwispi ng, t he
m xture was stirred at roomtenperature for 6 hours.

for 10 minutes. After the dropping, the resulting mixture was stirred at 50°C for 3

hours.  After completion of the reaction, the reaction solution was poured into 1L of
water, and the precipitates of the polymer solid were recovered by filtration. The
polymer solid was dried at 80°C for 40 hours in a vacuum dryer to obtain the alkali-
15 soluble polymer (J).
Synthesis Example 11 Synthesis of Alkali-soluble Polymer (K)
Under dry nitrogen gas flow, 12.01 g (0.02 mol) of the hydroxyl group-
containing acid anhydride (A) was dissolved in 100 g of N-methyl-2-pyrrolidone
(NMP). To this solution, 4.84 g (0.008 mol) of hydroxyl group-containing diamine
20 (C)and 1.94 g (0.008 mol) of hydroxyl group-containing diamine (D) were added
together with 25 g of NMP, and the resulting mixture was allowed to react at 20°C
for 1 hour and then at 50°C for 2 hours. Then 0.94 g (0.008 mol) of 4-ethinylaniline
was added, and the reaction mixture was allowed to react at 50°C for 2 hours. Then
a solution of 7.15 g (0.06 mol) of N,N-dimethylformamide dimethylacetal diluted

25 with 5 g of NMP was added dropwise for 10 minutes. ~ After the dropping, the



After conpletion of the reaction, the reaction solution was poured into 2L
“of water, 54 and the precipitates of the polyner solid were recovered by
filtration. The polynmer solid was drieshat 80C for 20 hours in a vacuum
dryer to obtain the alkali-soluble polynmer (P). Exanple 1 5 In 264 g of
" nmet hyli sobutyl ketone, 57 g (0.6 nol) of mcresol, 38 g (0.4 nol)
of p-cresol, 75.5 g (formal dehyde 0.93 nol) of 37wt % aqueous fornal dehyde
sol uti on ar@swtiBgmyxtug: wosstiresid)at 60°faBitousti d fitirepohipktion wé e rdacsion) ved,
and pol ycondensation reaction was carried out under reflux and under
stirring fdhercagbonr solutforewaepenredinto Waof Wt oxhdfthe pRcipitates ofithd polyerert he
pressure in the flask was reduced to 10 4000 - 6666 Pa to renove
vol ati | es. Sphd wrse rasavered by filizatione c dhe pelynet selid waoddiathat SOP@ fari4dt ure to
roomtenperature. The obtained resin was dissolved in ethyl acetate to a
concent r at i i9roin a yesunmgiryerdo npleivethe atkhlizoblepalpmgh). To t his sol uti on,
met hanol in an anpunt of 1.3 tinmes the weight of the solution and water in
an anount Dntless Eample 1he weiSgnthesis of hékaivsaiuble Rolyeree (Bdded, and t he
resulting mxture 15 was stirred. After the mxture was separated into two
| ayers, the | owddndezayer niwagen gasdve 96, g otidemol) af éat yxdbxyt gredpt 0 obtain a
novol ak resin. To 100 parts by weight of the thus obtained novol ak resin,
30 parts byowsingng diagfine(Qohdems@ti0dH nploeflicl-biséd-ween 1 nol e of
4,4 -1-[4-[1-[4-hydroxyphenyl ] -1- met hyl et hyl | phenyl ] et hyl i dene] bi sphenol
and 2 nol e%ﬂompwlﬁa@mﬁbméimion@emd(ﬂ%zg (R0 mol) fobAydthydddilind adean 25 parts
by weight of 4;4',4"- tris(dinmethylam no)triphenyl met hane (absorption
maxi mum 6@0dsay cempeundieere slsslved ineStpnPtmethyBS-ppaotidont YNMR)ghfloof
Pignment Blue 15:6 (Phthal ocyanine Blue E absorption maximum 670 rim, 2
part sty wéhigkelugen.n2 g(@0Rarmd) bidusd.4-dcspexyhanylfdihe demhydride was
"Di sperbyk-182") and 5 parts by weight of y 25
net hacr yl oxggedblegether Wﬁﬁﬂégyﬁ iI‘}IMHeandeth@rﬁdhibg mizhule tagallesad tbirergt a6 xt ur e
was dissolved in propyl ene glycol nononmethyl ether acetate to a
concent r at i28rC &ir lslur@nd ghemsd 585 Hr 6thorBY Hheneisglution bhed Blgy0.66mailni ng a
positive-type photosensitive resin

of N,N-dimethylformamidedimethyl acetal diluted with 5 g of NMP was added

dropwise for 10 minutes. After the dropping, the resulting mixture was stirred at
15 - 50°C for 3 hours.  After completion of the reaction, the reaction solution was poured
into 1L, of water, and the precipitates of the polymer solid were recovered by
ﬁltré.tion. The polymer solid was dried at 70°C for 60 hours in a vacuum dryer to
obtain the alkali-soluble polymer (L).
Synthesis Example 13 Synthesis of Alkali-soluble Polymer (M)
20 Under dry nitrogen gas flow, 6.2 g (0.02 mol) of bis(3,4-
dicarboxyphenyl)ether dianhydride was dissolved in 50 g of N-methyl-2-pyrrolidone
(NMP).  To this solution, 1.09 g (0.01 mol) of 3-aminophenol as an end cap
compound was added, and the mixture was allowed to react at 40°C for 1 hour.
Then 4.23 g (0.007 mol) of the hydroxyl group-containing diamine (C) was added
25 together with 10 g of NMP, and the resulting mixture was allowed to react at 40°C
for 2 hours. Then a solution of 5.96 g (0.05 mol) of N,N-dimethylformamide

dimethylacetal diluted with 5 g of NMP was added dropwise for 10 minutes. After



55 conposition (varnish Al). A glass substrate sizing 300 nm x 350 mm
conprising an I TO transparent electrode filmwth a thickness of 130 nm
prepared by sputtering vapor depositionsznmethod on the surface of a
non-al kali glass plate sizing 300 mmx 350 mmx 0.7 mm5 (#1737
~commercially avail able from Corning Japan Co., Ltd.) was prepared. A
phot oresi st was applied to the I TO substrate by spin coating nethod, and
the | TO | atpedrepgngdha wswltdg byxtarecwas/stintadan aD°@letdovthogifeghy met hod
i ncl udi ng exposure and devel opnent. The unnecessary portions of the ITO
| ayer were ¢ampleiéeh bijthe etactivmdhe madidrisbutidewphmiussdinis ] vowates ek
thereby patterning the ITO layer into 10 a stripe, each |line having a
| ength of S@reeipitates ofithpipdlymersoldOware rEbmvepid mhfibfatibine Thdpdyabt alided
stripe-shaped first electrode was 100 m To the gl ass substrate on which
the patt er neas dri@ 4tPeE fove®) Homried, vacten drgernd shtai theakahpplubtdpdlymsd i t di e
coating nethod or spin coating nethod to a thickness after soft baking of
1.5 m5The Mre of coating was 3 mnmin. Wien the 15 spin coating nethod was
used, the revolution was adjusted so as to attain the thickness of the
coating fi|¥nndiaserExoiitle béki ng Syhitkess ofhAlRkesaable PolyndrgNyl ass substrate
was retained at a height of 5 nmfromthe hot plate ("EA-4331"
comrer ci-al |y avai/hddsldey hitrogerQpasdlavik di8.8og (0.03 Idmpl) dAPAAYis@sinngoph-0Xy pi Nns,
and then heated at 90C for 3 mnutes to obtain a positive-type
phot osensi thydeoxyphenyhekaflumror@Opatingl .86 g0 007 framl)oafdt3-bg(F-i | m of varni sh Al
was exposed to WV through a photonask, and the exposed regions al one were
- di ssol ved iamiRop®pykigtrenethyldisiloetrey b.62rg@r034maly df theiadgve EMAdpmpoatnd i on,
t her eby devel oping the coating film followed by rinsing the resultant
wi th Pure vi@tasran efdeapbompmed, aeki N9pai(d.¢6 hmedsof pyiding viaye bRsdlvadint he
obtained resin pattern in the air in a clean oven at 220C for 60 25
m nut es, t HéreblyNimethyindyppmolidvea(EMR)n Taythkis nsiktite, CBAK g (008 mellofit i on | ayer
covers the edge of the first electrode. The thickness of the insulation
| ayer was deBgt4-tiphenflethegtetradiroedylin geidnswl-aitylosster djchioritedeluibn (BE -
phot osensitive novol ak resin, in which 56

was added dropwise such that the temperature of the reaction mixture was not raised

to 10°C or higher. ~After the dropping, the mixture was stirred at room temperature
15 for 6 hours.  After completion of the reaction, the reaction solution was poured into
2L of water, and the precipitates of the polymer solid were recovered by filtration.
The polymer solid was dried at 80°C for 20 hours in a vacuum dryer to obtain the
alkali-soluble polymer (N).
Synthesis Example 15 Synthesis of Alkali-soluble Polymer (P)
20 Under dry nitrogen gas flow, 7.75 g (0.051 mol) of 3,5-diaminobenzoic acid,
4 g (0.02 mol) of 4,4'-diaminodipheny! ether, 1.96 g (0.018 mol) of 3-aminophenol as
an end cap compourd, and 12.6 g (0.16 mot) of pyridine were dissolved in 50 g of N-
methyl-2-pyrrolidone (NMP).  To this mixture, 239.6 g (0.08 mol) of 3,3',4,4'-
diphenylether tetracarboxylic acid di-n-butyl ester dichloride solution (E) was added
25 dropwise such that the temperature of the reaction mixture was not raised to 10°C or
higher. ~After the dropping, the mixture was stirred at room temperature for 6 hours.

After completion of the reaction, the reaction solution was poured into 2L of water,



the central portion of the first electrode is exposed through an opening

"with awdth of 70 mand a length of 250 gm which |ight-bl ocking

insul ation | ayer covers the edge of th&first electrode, was forned. The

O D of the insulation |ayer was 0.5. The cross-section of the boundary

“portion of the insulation |layer was forward-tapered 5 shape as shown in

Fig. 1, and the taper. angle O was about 60. A |ight-blocking insulation

| ayer was f & PEsSIRAtatRs @ Hieipalimey slid Wsraitesovared befiltswinn. ndhe polyasr

descri bed above, and light resistance of the insulation |ayer was

eval uat ed. vstqriedjat g% stor yO hevrsiin avgowuan dryet fo)obigis tg0atkalissolublet he

obt ai ned substrate on which the insulation |ayer was forned, an 10 organic

el ectrol um ) devi ce was prepared. The thin layer including the

| um nescent_ | ayer was formed by the vacuum deposition nmethod including the

heati ng of %‘qnég%tance wire. A hole transfer |ayer was forned by vapor

deposieii on on the entire effective area of the substrate, and a

| umi nescent | ayep 28hd of mabdisabutyl ledtenen 42 2rtfdenadld obinearesolyASne(e4 prodpar ed

usi ng a shadow mask. 15 The thus obtai ned substrate was renoved fromthe

vapor depoN#rEEstatht &éformaldahydsd. SumebrefB@witaaqienvs foeddakiytie a seal i ng

glass plate using a UV-curing epoxy resin, and the |am nate was sealed. A

si npl e mat FPRUORsEd O3 (0di03amele of exadistacis dihydreteoeane digsoliveds ands pr epar ed,

whi ch comprised a patterned |um nescent |ayer fornmed on the striped I TO

first el ectﬂofiﬁéfld%%l(ﬁl gagtiopavpssagensicbus aderroitex 20! wdensigedg &tr 4 hghs. angl es

to the first el ectrode. The obtai ned display device was driven

| i ne- sequerkhicdfiulianiovapheated fgodlows epd thenchaprases inghé Sask was tedecdddandar y

portion of the insulation layer, the thin filmlayer or the second

el ectilode HEPR - #6606 Pa k) ismeye yplatiles, Zhemelied resinewasngsovenmifter goblargred.

Irregularity of brightness in the |um nescent regi on was not observed, and

stabl e | um HEdO fRan pneperguig.  Tihe obinedirpsin wfas distdeed inecthylmiceiesc ent

area (S) after the durability test was 70% Exanple 2 In 250 m of

propyl ene § §EoRcehialinreefile résinrompongst of 3066 by weight. of Ta thiszsolitinpxy st yr ene

and 5.8 g (0.04 npl) of azobisisobutylonitrile were dissolved, and the
methanol 1n 4n amount of 1.3 times thé weight of the solution and water inan

amount of 0.9 times the weight of the solution were added, and the resulting mixture
15 was stirred.  After the mixture was separated into two layers, the lower layer was
recovered, concentrated and dried to obtain a novolak resin.

To 100 parts by weight of the thus obtained novolak resin, 30 parts by weight
of a condensation product between 1 mole of 4,4'-1-[4-I'1-[4-hydroxyphenyl]-1-
methylethyl]phenyllethylidene]bisphenol and 2 moles of 1 ,2-naphthoquinone

20 diazide-5-sulfonyl chloride, 25 parts by weight of 4,4' 4"-
tris(dimethylamino)triphenylmethane (absorption maximum: 600 nm) as a
heatsensitive compound, 35 parts by weight of Pigment Blue 15:6 (Phthalocyanine
Blue E, absorption maximum: 670 nm), 2 parts by weight of an urethane-based
dispersant (trademark "Disperbyk-182") and 5 parts by weight of y-

25 methacryloxypropyltrimethoxysilane were added, and the resulting mixture was
dissolved in propylene glycol monomethyl ether acetate to a concentration of solid

components of 25% by weight, thereby obtaining a positive-type photosensitive resin



m xture was allowed to react at 75C for 4 hours. To the obtained poly t-
" but oxystyrene solution, 50 g of 5wt % aqueous sulfuric acid solution was
added, and the hydrolysis reaction was5tarried out at 100C for 3 hours.
The reaction product 5 was washed three tinmes with 1000 nl of dei oni zed
“water, and 500 m of propylene glycol nononethyl ether acetate was added
thereto so as to,exchange the solvent, thereby obtaining al kali-soluble
resin (pol yHAPEME yraEe)Ael uti on. The thus obtai ned al kali-soluble resin
sol ution (correspondi ngbto 100 parts by weight (solid conponent) of
pol yhydr oxyst yr efté)asigebstiptesiving 390 Ban 5350 surhgomprising an I6O0dtanspasentui none
di azi de conpound, (H), 25 parts by weight of 4,4',4" 4"'-(1,4
phenyl enedi Fe¢tradeidaTeth o thidkess phiefoim prapsrsdbyispnttering vapoer dept@itionn) , 30
parts by weight of Pigpent Blue 60 (indanthrone blue, absorption maxi num
570 nm 720‘11@&19;1,0111}9? putace oy nowplimli slss plamiizing $00 mee x BS0myminAdmirdone
red, absorptjon maxi num 510 n 550 nm 600 nm and 100 parts by wei ght
of gl ass be@ldg?ﬂ soramexcailyzvailabl Fem Gomringrlepamso dLtsbivespreparedr opy| ene
gl ycol mononethyl ether acetate to a solid concentration of 25% by wei ght.
The resul tiPRPIGFESBt vas applied todhe ELO wibstrate bynepirbeasting enethad, 200 therlf@ f or 30
m nutes, and the glass beads were renoved by filtration to obtain a
posi ti ve- t iB¥r s paierapd by a cprntord phetilithography apathashinsluyling Rxposurers
obtai ned varnish B 1 was _applied to the above-described substrate 20 using
a spi nner, #Ndlevelermpedty| (A LNDRessIRERkieRs efithoBkD fayer Bergnuored by t he hot
plate to forma coating filmhaving a thickness of 2.2 m_Thereafter, the
same oper &isopg and thep t%ﬁ%?@ﬂit Wt emozpddhegberateming et TChiaytrdate
treatpent in the air in the clean oven was at 220C for 60 mnutes to
eval ust e t SRR SRHElNG havingmigngth of 9P apraead & widipBP anelThe piclEstthpl e 3 To
a solution of 7 parts by weight of 2,2'-azobis(2,4-dinethylvaleronitrile)
in 200 partb'ésWa%%‘iﬂﬁpe‘éhapﬁgé'ﬁilwoé‘#VébllOQrbﬁonet hyl ether acetate, were
added 10 58 parts by weight of styrene, 20 parts by weight of nethacrylic
acid, 45 parts bip tieigks substratglopcvhich thewetemed IEQ daysnwasBrpsds theby wei ght
of dicycl opentanyl nethacrylate, and

varnish A1 was applied by slit die coating method or spin coating method to a

thickness after soft baking of 1.5 um. The rate of coating was 3 m/min. When the

15 spin coating method was used, the revolution was adjusted so as to attain the
thickness of the coating film after soft baking of 1.5 um. Thereafter, the glass
substrate was retained at a height of 5 mm from the hot plate ("EA-4331"
commercially available from Chuorikén Co., Ltd., Japan) using proxy pins, and then
heated at 90°C for 3 minutes to obtain a positive-type photosensitive coating film.

20 The thus formed coating film of varnish Al was exposed to UV through a photomask,

| and the exposed regions alone were dissolved in 2.38% aqueous trimethy!

ammonium hydroxide (TMAH) solution, thereby developing the coating film,
followed by rinsing the resultant with pure water. The obtained resin pattern was
cured by heating the obtained resin pattern in the air in a clean oven at 220°C for 60

25 minutes, thereby forming an insulation layer such that the insulation layer covers the
edge of the first electrode. The thickness of the insulation layer was about 1 um.

A light-blocking insulation layer made of the photosensitive novolak resin, in which



the mxture was slowy stirred after replacing the atnosphere with
" nitrogen. The solution was kept at the sane tenperature for 5 hours to
obtain an acrylic resin 5 solution. Thesd hus obtained acrylic resin
solution (corresponding to 100 parts by weight (solid conponent) of
~acrylic resin) was mxed with 25 parts by wei ght of the quinone diazide
conpound (S)h, 25 parts by weight of 4,4' 4"-nethylidene trisphenol
(absor pt i orfherasatral pprtion®! b finsselacthsiatis exmised theoughmpapening 6 tipawidth by
wei ght of 10 Pignment Blue 15:6 (Phthal ocyanine Blue E, absorption maxinmm
670 nn) andPii P ard 8 lengtnel Yk uwf whichdight-biBrkieg Gisulatiod dayeh coress tk ue,
absorption nmaxi num 570 nm 720 nm as pignents, 2 parts by weight of an
ur et hane- bagslgg olithgdipiselentrode raicioemed. "ThesPEr tfitke irBRAlAYondayel G@s PArt s by
wei ght of gl ass beads, and the obtained m xture was dissolved in propyl ene
gl ycol non q93s-see ey ofbe barrslanopartien bf the duudaionrater ons Tarwatd-2petelly
wei ght. The resulting m xture was treated with a honogeni zer at 7000 rpm
for 30° mi nuhage ashgwnhie Fig. dsendibadapenengle O evasaboutp°fi | tration to obtain a
positive-type r?&/-_sensi tive resin conposition (varnish ). Thereafter,
using this var it HBhiebleckinginsglatien tayer wed fommedion rmomalimbil gask phee i thepeat ed
to evaluate the obtained filmand to prepare a display panel. 20 Exanple 4
To 2.5 g ofSamednasner B descriBdabprhahd lightyrasistanceRifuke Bsulatientayen was maxi num
670 nm and 1.5 g of Pignment Blue 60 (indanthrone blue, absorption maxinmm
570 nm 720algarednnhi The eptical densitytyctainmgonén(ty wa860%. of y- but yrol act one was
added, and the m xture was honobgeni zed together with 50 g of gl ass beads
by a honogeni zelUs#g thg ob@dEdrsphstfaty oB@hivhrig msulafitrelagéasas feaed aner e
renoved by filtration to obtain an organic pignment dispersed solution with
a cordent r #rgasic dectiadomingsepst dhvice Wes B8paged. of Thethint layes inditdingdd di sper sed
solution, a mxture of 5 g of the al kali-soluble polymer 59 (J), 1.25 g of
4, 4", 4" -t r ilgpesasnhlpyerivasoPrmepbethg (vaeuna deposiilbsongbodimchelidgndien 600 rim),
2 g of the quinone diazide conpound (H and 9.75 g of ethyl lactate was
added to olbeating of agesiFtanseawirg.peA plobt tomefes layewwas fsinad by vpasidepasitidvar ni sh
D1) . '

) on the entire effective area of the substrate, and a luminescent layer and a second

electrode made of aluminum were prepared using a shadow mask.

15 The thus obtained substrate was removed from the vapor deposition machine,
and the substrate was laminated with a sealing glass plate using a UV—;:uring epoxy
resin, and the laminate was sealed. A simple matrix type color organic
electroluminescent device was prepared, which comprised a patterned luminescent
layer formed on the striped ITO first electrode, and a striped second electrode

20 arranged at right angles to the first electrode. The obtained display device was

~ driven line-sequentially to obtain good display characteristics. At the boundary
portion of the insulation layer, the thin film layer or the second electrode were not
thinned or cut, and the layer was smoothly formed. Irregularity of brightness in the
luminescent region was not observed, and stable luminescence was attained. The

25 ratio of effective luminescent area (S) after the durability test was 70%.

Example 2

In 250 ml of propylene glycol monomethyl ether, 176 g (0.1 mol) of t-




The thus obtained varnish D1 was applied to the above-described substrate
"by 5 the slit die coating nmethod, and the resultant was prebaked at 120C
for 5 mnutes on the hot plate to fornfa coating filmhaving a thickness
of 1.5 m Thereafter, the sane operations as in Exanple 1 were repeated
“except that the heat treatnent in the air in the clean oven was at 250C
for 30 mnutes to evaluate the obtained filmand to prepare a display
panel . 10 EXxHewprstrenemnds.§ g 0. Obimplief azBbisisobwy®nitelet wetk dospalnediemBithe E,
absorption maxi mum 670 nm as the (d) component, 10 g of the
al kal i - sol uBPgussYapadowekyo r%¢aj7é?c§ur4duaw$.olhtﬁlawbtailmddooh§4§ of
3- et hyl - 3- met hoxybutyl acetate were added, and the m xture was
honogeni zedPWgshiete splutionsd) g obf wiffoaquedys sulintyacid knbogenag eddedt artls 7000
rpmfor 30 mnutes, followed by renoval of the glass beads by filtration.
To the redhe bydrolysi rgactiontwps couied e aidi 2C der & bompsunthe tdpctiomgprddugt of
4- [ bi %4- hydrogséghenyl ).met hyl ] 2- met hoxyphenol (absorption maxi mum 470
run) a ‘Hesavasead thrps Bmes wpbUuRB0 wirof daidaizdd trrtesbarali 0ambefgiropylenet ype
phot osensitive resin conposition (varnish E1). Thereafter, using this
var ni sh El ,2lyeed mozemetpd ediet anstatovanadded tRyaiopbes 1o methengeshe stleehtt o
eval uate the obtained filmand to prepare a display panel. Exanple 6 To a
ni xed sol veherely oBgings: ajkdi-sglublgtrgsin (rdthydexasiirese) splaforet hyl | act at e,
were added 10 g of the al kali-soluble polymer (L), 2.2 g of quinone diazide
25 conpound (F),The thus abtained alhii-delbletresis pblatioh ((etespmdingon 1f8partuby 460
nm as a heatsensitive conpound and 0.05 g of vinylnmethoxy silane. To this
m xture, 3.Weight (ealideanicrsnt) Bf aelxhidoystabe) mptsinuredrath 30partSBY weighy  whi ch
is an azochrome 60 conplex salt dye and 2.4 g of Valifast Blue 2620
(absdrht i orf tequnenc daddnegmpavmiddH),i %S maristhyhvedighe ywddidhd" 4\-el {4bot h are
carried on a catal ogue of February, 2002, commercially available from
O i ent chenipbarylensdimethplijenglieteakisiplenol @behpaommaxinpwei 44i0ven) §Pparts by
phot osensitive resin conposition (varnish Fl). Thereafter, using the

_ weight of Pigment Blue 60 (indanthrone blue, absorption maximum: 570 nm, 720

nm), 10 parts by weight of Pigment Violet 19 (quinacridone red, absorption
maximum: 510 nm, 550 nm, 600 nm) and 100 parts by weight of glass beads, and the
15 obtained mixture was dissolved in propylene glycol monomethyl ether acetate to a
solid concentration of 25% by weight. The resulting mixture was treated with a
homogenizer at 7000 rpm for 30 minutes, and the glass beads were removed by
filtration to obtain a positive-type ray-sensitive resin composition (varnish B1).
The thus obtained varnish B1 was applied to the above-described substrate
20 using a spinner, and the resultant was prebaked at 90°C for 3 minutes on the hot plate
to form a coating film having a thickness of 2.2 pum. Thereaftef, the same
operations as in Example 1 were repeated except that the heat treatment in the air in
the clean oven was at 220°C for 60 minutes to evaluate the obtained film and to
prepare a display panel.
25 Example 3
To a solution of 7 parts by weight of 2,2'-azobis(2,4-dimethylvaleronitrile) in

200 parts by weight of propylene glycol monomethyl ether acetate, were added 10



5 thus obtained varnish F1, the sane operations as in Exanple 4 were

" repeated except that the heat treatnent in the air in the clean oven was
at 230C for 30 mnutes to evaluate thesgbtained filmand to prepare a

di spl ay panel. Exanple 7 To 5 g of Pignment Blue 15:6 (Phthal ocyani ne Bl ue

" E, absorption maximum 10 670 rinm) and Pignent Blue 60 (indanthrone bl ue,
absorption maxi mum, 570 nm 720 rim which are the (d) conponents, 20 g of
the al kal i -Ratsty weiph afissirered R0 p&ts by weight ofmethgdrylie pyid 4 patsriy weight1l 10 g
of 3-nethyl - 3-nmet hoxybutyl acetate were added, and the m xture was
honogeni zedi@ByridHenetpariateod gs party bp seigie atidichpglopertmybgetiazsiatatand7000
romfor 30 mnutes. The gl ass beads were renoved by filtration, To the 15
resul ting rifgmkere wgs gpwbheingdiafieneeptiicing the atorspbemavittHitrageh. 3 Eheof

4,4, 4"- nethylidene trisphenol (absorption maximum 460 rim as a

heat sensi t | SPEItEHRUFR atibe samgli¢aperaturoforad hours poshtainee-acyyie rpdiot osensi ti ve
resin conposition (varnish Q). Thereafter, using the thus obtained

var ni sh GL,sol#ionsane operations as in Exanple 4 were repeated except that
the heat treatnment in the air in the clean oven was at 280C 20 for 30

m nutes to eval ubiethunebiainedperlic fasimoduitbnt(conprsppadieg o HIGmrabypaeight
Example 8 Six granms of Pignment Blue 60 (indanthrone blue, absorption

maxi num 5760l ¢amporeot)of gyrylntesn) gvas mirpd with25\fauk by weieht gfitheapinabene red,
absorption maximum 510 rim 550 rim 600 rim which are the (d)

conponent s diggide eanueaingi(Gh. 250paghs bl Weigl®f Bidl.§'F-mlethytidere tampheial g of

N-met hyl - 2-pyrroli done, and the m xture was honobgeni zed together with 50 g
of gl ass bdabrorpioramepirge 68 am)as a heagenspivefcompsond, FiSmpatte by wihghtgf ass
beads were renoved by filtration to obtain an organic pigment 61 dispersed
sol uti®n wikigmantddne dar(RhihelocyininggBlug\E, wesagption axidimy 630 nnbi ddiSs per sed
solution, a mxture of 4 g of the alkali-soluble polyner (N), 1 g of the
qui none  dirayh &g veoghi o Reengad) Blue @ (@hidanthrone blue, absorption maximum: 570 nm,
4,4',4",4"'-%1,4-pheny|enedinethyl[dene)tetrakis phenol (absorption

maxi num  44G0mnm)aspigmentyy 2qfarty by oiejghs lof en orathanedasaddbisperanbfitademark 5
positive-type photosensitive resin conposition (varnish Hl). Thereafter,

usi ng t he isperbyk-182") and 100 parts by weight of glass beads, and the obtained mixture
was dissolved in propylene glycol monomethyl ether acetate to a solid concentration
15 of 25% by weight. The resulting mixture was treated with a homogenizer at 7000

rpm for 30 minutes, and the glass beads were removed by filtration to obtain a
positive-type ray-sensitive resin compqsition (varnish C1).  Thereafter, using this
varnish CI, the same operations as in Example 1 were repeated to evaluate the
obtained film and to prepare a display panel.
20 Example 4
To 2.5 g of Pigment Blue 15:6 (Phthalocyanine Blue E, absorption maximum:
670 nm) and 1.5 g of Pigment Blue 60 (indanthrone blue, absorption maximum: 570
nm, 720 nm) which are the (d) components, 36 g of y-butyrolactone was added, and
the mixture was homogenized together with 50 g of glass beads by a homogenizer at
25 7000 rpm for 30 minutes. The glass beads were removed by filiration to obtain an
organic pigment dispersed solution with a concentration of 10% by weight. To 32 g

- of the thus obtained dispersed solution, a mixture of 5 g of the alkali-soluble polymer



t hus obtained varnish H, the sane operations as in Exanple 4 were repeated-
" except that the heat treatnent in the air in the clean oven was at 170C
for 30 minutes and then at 320C for 6059n nutes to eval uate the obtai ned
filmand to prepare a display panel. 10 Exanple 9 Seven grans of Pignment
" Blue 15:6 (Phthal ocyani ne Blue E, absorption maximum 670 nm as the (d)
conponent, 2 of 4,4',4"-nethylidene trisphenol (absorption maxi mum 460
nm as a hédi:g&%g o1 44’4 dripdimethylBmintriphenylmethane (absdrplion maximum:
phenyl enedi net hyl i dene%t etraki s phenol (absorption maxi num 440 m), 20 g
of the 15 000amn). 3@ eftheqporyndiaziderompodmdyfand BE Seio g lalitaizivee conpound
(G, 80 g of N nmethyl-2-pyrrolidone and 73.5 g of 3-nethyl-3-nmet hoxybutyl
acet at e weraidedgmeljainianogitivedupcrhotesiensititoBsy coinysiion (baach ). a
- honogeni zer at 7000 rpmfor 30 mnutes, and the glass beads were renoved
by filtration tolhsghas ebtainpdyamishdt ypeappliedtotherndbvé-describsd substapdsi t i on
(varnish JlI). Thereafter, using the thus obtained 20 varnish JlI, the sane
oper at? ons 8 shitfliEgeating anethed aad thepesitladt wacppbakedat 1200€ foe Atminttegat ment i n
the air in the clean oven was at 170C for 30 m nutes and then at 350C for
30 ni nut es thehehplate de Ermpecasting fiwdatingrm thiskingss ofl Spsme Fhekiesfdrathe panel .
Conpar ative Exanple 1 The sane operations as in Exanple 1 were repeated
except t hatsaB%s oparationyys in Bxampleyhwersf rep¢ptedixgaptthatBheibeat BSrebtnfeRhirhthk ocyani ne
Blue E, absorption maxinum 670 nm was not used, to evaluate the obtained
filmand tQipndhaeleammodingpsay 2pitefor 30 Qunypias &t ¢vabiafedhrpbaiRddHim aikdeéo same
operations as in Exanple 2 were repeated except that 40 parts by weight of
NK- 2612 ( canenares displpy @eedll abl e from Hayashi bara Bi ochem cal Laboratories,
Co., Ltd.) was used in place of 30 parts by weight of the Pignent Blue 60
(i ndarft hr of&apipleS absorption maxi mum 570 nm 720 nm) and 10 parts by
wei ght 5 of Pigment Violet 19 (quinacridone red, absorption maxi num 510
nm 550 nm 600 Tohg of PignenaBlst 16:4 tRhtlrlowyiniad Blud B doedrption prasaum: a
di spl ay panel .

670 nm) as the (d) component, 10 g of the alkali-soluble polymer (K), 37 g of y-

butyrolactone, and 44g of 3-methyl-3-methoxybutyl acetate were added, and the
mixture was homogenized together with 50 g of glass beads by a homogenizer at
15 7000 rpm for 30 minutes, followed by removal of the glass beads by filtration. To
| the resultant, 3 g of the quinone diazide compound (H) and 4 g of 4-[bis(4-
hydroxyphenyl)methyl]2-methoxyphenol (absorption maximum: 470 nm) as a
heatsensitive compound were added to obtain a positive-type photosensitive resin
composition (varnish E1).  Thereafter, using this varnish E1, the same operations
20 as in Example 1 were repeated to evaluate the obtained film and to prepare a display
panel.
Example 6
To a mixed solvent of 39.95 g of y-butyrolactone and 40 g of éthyl lactate,
were added 10 g of the alkali-soluble polymer (L), 2.2 g of quinone diazide
.25 compound (F), 4,4',4"-methylidene trisphenol (absorption maximum: 460 nm) as a
heatsensitive compound and 0.05 g of vinylmethoxy silane. To this mixture, 3.0 g

of Valifast Black 1807 (absorption maximum: 580 nm) which is an azochrome



Conpar ati ve Exanple 3 The sanme operations as in Exanple 3 were repeated

- except that Pignent Blue 15:6 (Phthal ocyanine Blue E, absorption nmaxi mum
670 nn) and Pignment Blue 60 10 (indantdéyone bl ue, absorption nmaxi rum 570
nm 720 nn) were not used, to evaluate the obtained filmand to prepare a
" display panel. Conparative Exanple 4 The sane operations as in Exanple 4
were repeated except that 1.25 of

4, 4' | 4" -t ri epepleresalidyerind )4 gbﬁ%@h idluh 2620 (sborptipt iprimemi 6(mmPBO0 nm)
was not 15 used, to evaluate the obtained filmand to prepare a display
panel . Conpuhighiis@pRhalepyanirs dyedbethare Gpreden onatakegué of Fotamay 202yer e

repeat ed except that 4-[bis(4- hydroxyphenyl)nethyl]2-nethoxyphenol

(absor pt i orcompRengiahy agqi o drignichemicad €o., tldd @ waraatded thebtalntaai ned film
and to prepare a display panel. 20 Conparative Exanple 6 The sane

oper at i ons RESitive-tERePlsitescasiiiee esingoomositionXcaspishfiht Bheteaftenfusing) therent

Yel | ow 12 (disazo yell ow AAA absorption maxi mum 420 nm was used in

pl ace of 3 Huopebwiard varsishllade sa@ ppe¢rabeny gstin dixampld 4rwere 5pEatethyxcepti ch i s
an azochrome conplex salt dye and 2.4 g of Valifast Blue 2620 (absorption
maxi mum 23h#&gbe hegt tighinednt insthe ajstin Hel deapanven avad ywe234°6 few 30 mameestoe obt ai ned
filmand to prepare a display panel. Conparative Exanple 7 63 Under dry
ni trogen gayahatihe phiaitied figmaindyo brepgueal displgnpansbl vent, 10.7 g (0. 049 nol)
of pyronmellitic dianhydride, 16.1 g (0.05 nol) of benzophenone

t et r acar boxdpiamwplel¥ anhydri de, 6.2 g (0.025 nol) of

3, 3' -di am nodi phenyl sul fone, 14 g (0.07 nol) of 4,4'-diam nodi phenyl ether
and 1.2 g (0.005 okt Bigniing Biues! X:a tihtlgleeypying tdue Bnadishapition lnmxanamwer e
reacted at 60C for 3 hours, and then 0.2 g (0.002 nol) of maleic anhydride
was added, §/@Inmpvad Mgment Bve A (inflanthrione biue, absorptioamaxamud9E7¢ om, T2hour to

obtain a polyamc acid solution (polyner concentration:
nm) which are the (d) components, 20 g of the alkali-soluble polymer (M), 50 g of N-

methyl-2-pyrrolidone and 110 g of 3-methyl-3-methoxybutyl acetate were added, and
the mixture was homogenized together with 100 g of glass beads by a homogenizer at
7000 rpm for 30 minutes. The glass beads were removed by filtration. To the

15 resulting mixture, 7g of the quinone diazide compound (H) and 3 g of 4,4',4"-
methylidene trisphenol (absorption maximum: 460 nm) as a heatsensitive compound
were added to ol;tain a positive-type photosensitive resin composition (varnish G1).
Thereafter, using the thus obtained varnish G1, the same operations as in Example 4
were repeated except that the heat treatment in the air in the clean oven was at 280°C

- 20 for 30 minutes to evaluate the obtained film and to prepare a display panel.
Example 8
Six grams of Pigment Blue 60 (indanthrone blue, absorption maximum: 570

nm, 720 nm) and 2 g of Pigment Violet 19 (quinacridone red, absorption maximum:
510 nm, 550 nm, 600 nm) which are the (d) components were mixed with 20 g of y-

25 butyrolactone and 52 g of N-methyl-2-pyrrolidone, and the mixture was
homogenized together with 50 g of glass beads by a homogenizer at 7000 rpm for 30

minutes. The glass beads were removed by filtration to obtain an organic pigment



15% by weight), which is a precursor. Then 2.5 g of
4,4 ,4", 4" - (1, 4- phenyl enedi net hyl i dene)tetraki s phenol 10 (absorption
maxi nrum 440 nm as a heatsensitive comgound, 3 g of Pignment Blue 60
(i ndant hrone bl ue, absorption maxi mum 570 nm 720 rin) and 1 g of Pignent
" Violet 19 (quinacridone red, absorption maxi num 510 nm 550 nm 600 nm
as pignents, 60 g of the polyam c acid obtained above and 14.5 g of
N- met hyl - 2-dispersstisdbmtionwathea cdnoamigpaionad d OVolgetvhight. Wi T4 0f thiodisgdrsels . beads
by a honogeni zer at 7000 rpmfor 15 30 minutes, and the gl ass beads were
renoved by sblutionas imoxtuteofobg af theallmbirsobibde pslemet (Nyé g &fdhaquinomosi ti on
(varnish QL). After applying the varnish Q 1 on the above-descri bed
substrat e, ditmde esupawdt(H)wag op# a1t -phetyCriedinfeahytidengtdtmkisiptienol
precursor film A positive-type photoresist was applied on the thus forned
coati ng fi |(absangtidrheaxiesm:tddftnnyamd Bepsf RButgrdl&dorat wSMddedtd echtaina
phot oresi st coating film This photoresist filmwas exposed to WV |ight
through a phsitivedype plaickensitve esinl doapositas (vamishdEld. | Thanafidrkading thdevel oper
to simultaneously carry out the devel opnent of the photoresist coating film
and t he et dhisgptaihed hanpdlHi, thammpraperatioos af inl Bxangplé é wararepepedexgpt Af t er
the etching, the photoresist coating filmwhich was not necessary any nore
was peel ed tBS tif hean sicatgneme tnhtht aireh Hhesddanevao etaatie 1 706 dord @ mélitgsadndi i de
precursor filmwas heated in the air at 290C for 60 mnutes in a clean
oven to forthereat@aDIC fiord® minnssltatvamie thearbtaifidefit Bndio fréyearé adispayi on | ayer
was 1.8. The cross-section of the 64 boundary portion of the insulation
| ayer was fpenelar d-t apered shape, and the taper angle 0 was about 85. Using
the varnish QL, a light-blocking insulation |ayer was fornmed on a non-
al kali0 gl adxaplpkt® i n the sane nmanner as descri bed above, and |i ght
resistance of the 5 insulation |ayer was eval uated. The opti cal
densi ty-ret ai ni igvemgiams(af Pigment #886 1 SEhéPlehdlveyanire Rluajhl ebsogitionx or gani c
el ectrol um nescent device was prepared as in Exanple 1. The obtai ned
di spl ay dewmaamweas 6@0 nugns tien(d) seoperni, 2ld of 4, At anethyright {risphemoé t he shape
of the cross-section was forward-tapered with a taper angle of

(absorption maximum: 460 nm) as a heatsensitive compound, 3 g of 4,4',4",4"(1,4-

phenylenedimethylidene)tetrakis phenol (absorption maximum: 440 nm), 20 g of the
15 alkali-soluble polymer (P), 6.5 g of the quinone diazide compound (G), 80 g of N-
methyl-2-pyrrolidone and 73.5 g of 3-methyl-3-methoxybutyl acetate were
homogenized together with 100 g of glass beads by a homogenizer at 7000 rpm for
30 minutes, and the glass beads were removed by filtration to obtain a positive-type
photosensitive resin composition (varnish J1). Thereafter, using the thus obtained
20 varnish J1, the same operations as in Example 4 were repeated except that the heat
treatment in the air in the clean oven was at 170°C for 30 minutes and then at 350°C
for 30 minutes to evaluate the obtained film and to prepare a display panel.
Comparative Example 1
The same operations as in Example 1 were repeated except that 35 parts by
25 weight of the Pigment Blue 15:6 (Phthalocyanine Blue E, absorption maximum: 670
nm} was not used, to evaluate the obtained film and to prepare a display panel.

Comparative Example 2



about 85, at the boundary portion of the insulation |ayer, the thin film

- layer or the 10 second el ectrode tended to becone thin, and irregularity
in brightness in the |um nescent regi ogmas observed. The ratio of
effective |lum nescent area (S) after the durability test was 80%

- Conparative Exanple 8 To 100 g of a negative-type photosensitive polyimde
precursor varnish (UR- 15 3100, conmercially avail able from Toray

| ndustri es, | nc.The sameepacitions dsln dixamplel? Aereliepamédsptcepicthat 40 paphgnol
(absorption maxi num 460 nm) as a heatsensitive conpound, 10 g of Pignent
Bl ue 15: 6 (Whgltalfdd-201nh&oBimecitlly abstabj from HayashibaraBiGchemicgl and 6 g of
Pi gnent Bl ue 60 (indanthrone blue, absorption maximum 570 nm 720 nn) as
pi gnent s t d.abbtatoriesaCoeft) was uspdén plaot of&hparts wew&i@htr efshePipamno Bide on
(varnish R'). The obtained varnish RI was applied by the spin- coating

met hod on #0qutsdshthatre hine, whsarhtidrhakinnet: $l0anhy W9amypndf 10rpaetd byavaglithe
resul tant was prebaked on a hot plate at 80C for 1 hour. The thus forned
coatirig fiofPigrhentdfinies b9 Rjuinmsidencued cabsbiption givxampino & biramk 55@noch, 56

non- exposed regions alone were dissolved in a devel oper (DV-505,

commer ci al Iyn)atcedvahiatestht obtainkdridm 24 tb peipatey a display pane)., t her eby devel opi ng
the coating film followed by rinsing the resultant with pure water. The
resul t ant Vasnpuated Exanipd@Bing in the air in a clean oven at 180C for 30
m nutes and then at 220C for 30 minutes to forman insulation 65 |[ayer.
The O. D of the iThsuhatioporatiayeds indsafpi: 3 WMo repasat seeptithat FigmeixdBloeundar y
portion of the insulation |ayer was rectangular, and the taper angle 0 was
about 90. USic@Phtiatooyanine BiueRE, absorpiighinalimaki 670 svapaldRigmeni BiercOwas
formed on a non- alkali glass plate in the same nmanner as descri bed above,
and llght (edhsthennedled, abdoeptidn ik muad; 590 ning 780 nwasvey abtuat&do evhleatept i cal
density-retaining ratio (r) was 90% Thereafter, a sinple matrix organic
el ect r ol unitiresisteintd Gaviaeé tnpsppe aplapdd pawsl.i n Exanpl e 1. The obt ai ned

di spl ay device was driven line-sequentially. As a result, since the shape
of the cros®ngecitiverExagple €ct angul ar, at the boundary portion of the
insulation layer, the thin filmlayer or the second el ectrode tended to
becone thin, The same operations as in Example 4 were repeated except that 1.25 g of

4.4',4"-tris(dimethylamino)triphenyimethane (absorption maximum: 600 nm) was not
15 used, to evaluate the obtained film and to prepare a display panel.
Comparative Example 5
The same operations as in Example 5 were repeated except that 4-[bis(4-
hydroxyphenyl}methyl]2-methoxyphenol (absorption maximum: 470 nm) was not
used, to evaluate the obtained film and to prepare a display panel.
20 Comparative Example 6
The same operations as in Example 6 were repeated except that 5.4 g of
Pigment Yellow 12 (disazo yellow AAA, absorption maximum: 420 nm) was used in
place of 3 g of Valifast Black 1807 (absorption maximum: 580 nm) which is an
azochrome complex salt dye and 2.4 g of Valifast Blue 2620 (absorption maximum:
25 680 nm) which is a phthalocyanine dye, to evaluate the obtained film and to prepare a
display panel.

Comparative Example 7



10 and irregularity in brightness in the |um nescent regi on was observed.
The ratio of effective |um nescent area (S) after the durability test was
70% Conparative Exanple 9 An al kal i -s@3ubl e phot oresi st V259- PA
(trademark, N ppon Steel Chemical Co., Ltd.) was used. As the
" thernosensitive materials which turn black upon 15 heating, which were to
be prelimnarily added to the above photo-setting resin, a thernoplastic
resi n contai ni ngJiker tiy 18@8gdmyzasdlogh tin 874 Loy pbatyrofacibmet sdleatt,olfe? g( absor pti on
maxi mum 610 rin) as a color former and the thernoplastic resin containing
20 to 30% K9.0de inyi} ofafyramelbiiit demhydride, phé p(0idS mel3 bhibaxophaewel opi ng agent
were used. As the thernoplastic resin, transparent polyethylene
t er epht hal dtteac2thowglic diseltydrifihed. Zig(0HF5 mail) of H'-difreinpdiphesdmdidney &4 g esi n:
t hernosensitive material containing color fornmer: thernosensitive materi al
cont ai ni ng (A&V ehadpoiiy4'adjeminodigheng: ethet abyg 1\3eg A0S mole of bisgnent s were wel |
di spersed in the photosensitive resin to prepare varnish S 1. This varnish
Si was$ appl(amihopyoryhetspicthytsilakanegweoretrbaptedoat 68°G (dySthroars and t1RE Gibigch t he
first electrode was forned, and the resultant was prebaked on a hot plate
at 80C f 0003 mulheftresleicEnbydrideswdscadded] fobawédigy dlidwmptheramtisiio S | was
exposed through a photomask, and the fil mwas devel oped wth aqueous
sodi um car bearate6®BE fos bhoritowptaimb polyenidacid salstiorypolymar esudengmationsi t h pur e
water. The resultant was then heated at 200C for 30 m nutes using a hot
pl ate to dilS%obyweight, Wemhsempiecusser. mi cr ocapsul es incorporated in the
phot o-setting resin layer to react the color former and the devel oping
agent to make t hepRdtpebbtta"dY-(1 gsplenybpedimsllptikendletalibphéngbr epari ng a
resin black matrix insulation layer. The O D of the thus obtained
i nsulldt i on (dlmpartionasax@mOm: Fhnshape hodtsdrivsive compowal; Bignf Rigsentddiuangul ar,
and the taper angle 0 was about 90. Using the varnish S 1, a
| i ght - bl ocKindgnthrswelbdite, esokEticarmasdsiubio 58 durg 726 nmd and aIgI@ﬂHiglgbmts‘éioblt ate in
t he sane manner as descri bed above, and light resistance of the 10
i nsul at i on 194yenasratone val, albtoeptionthexiopim: G4 nde S0 iy, 686 aimiangignamniso (r) was
20%

60 g of the polyamic acid obtained above and 14.5 g of N-methyl-2-pyrrolidone were

homogenized together with 100 g of glass beads by a homogenizer at 7000 rpm for
15 30 minutes, and the glass beads were removed by filtration to obtain a non-
photosensitive resin composition (varnish Q1).

After applying the varnish Q1 on the above-described substrate, the resultant
was prebaked at 145°C to form a polyimide precursor film. A positive-type
photoresist was applied on the thus formed coating film and the resultant was heat-

20 - dried at 90°C to form a photoresist coating film. This photoresist film was exposed
to UV light through a photomask, and the resultant was immersed in an alkali
developer to simultancously carry out the development of the photoresist coating film
and the etching of the polyimide precursor film to form an opening.  After the

- etching, the photoresist coating film which was not necessary any more was peeled

25 off using methyl cellosolve acetate. The etched polyimide precursor film was

heated in the air at 290°C for 60 minutes in a clean oven to form a polyimide

insulation layer. The O.D of the insulation layer was 1.8. The cross-section of the



Thereafter, a sinple matrix organic el ectrol um nescent device was prepared
as in Exanple 1. The obtained display device was driven |ine-sequentially.
As a result, since the shape of the crédss-section was rectangul ar, at the
boundary portion of the insulation layer, the thin filmlayer or the

" second el ectrode tended to becone thin, 15 and irregularity in brightness

in the lum nescent region was observed. The ratio of effective |um nescent
area (S) afftospdarypodionatithe ingulpiéen layersvandosward dapeser shage.shddheitapert | on of
the characteristics of the products of Exanples 1 to 9 and Conparative
Exanpl es 1 angled wpsaksmb®h-in Table 1 below. 67~ gr r-. GnFc OOp 0O
~0O~ppO~~0~0~000X~hO"0o0000O0000O0O0OO p 00QQOO
0d h N? 0 ? \Bigpeyapish Q.0 iphtblockimg ipsulstian laygmwagformedomagocO y y W
y Wy 4 WW as con>a rnawna a~ A aaa ouaO oa 00a0Oap
"b C /\ Srialkali glgssylate in the sgme mayner as described above, and light resistance of the
5 insulation layer was evaluated.  The optical density-retaining ratio (r) was 95%.
Thereafter, a simple matrix organic electroluminescent device was prepared
as in Example 1.  The obtained display device was driven line-sequentially. Asa
result, since the shape of the .cross—section was forward-tapered with a taper angie of
about 85°, at the boundary portion of the insulation layer, the thin film layer or the
10 second electrode tended to become thin, and irregularity in brightness in the
luminescent region was observed. The ratio of effective luminescent area (S) after
the durability test was 80%.
Comparative Example 8
To 100 g of a negative-type photosensitive polyimide precursor varnish (UR-
15 3100, commercially available from Toray Industries, Inc.), were added 10 g of
4,4',4"-methylidene trisphenol (absorption maximum: 460 nm) as a heatsensitive
compound, 10 g of Pigment Blue 15:6 (Phthalocyanine Blue E, absorption
maximum: 670 nm) and 6 g of Pigment Blue 60 (indanthrone blue, absorption
maximum: 570 nm, 720 nm) as pigments to obtain a negative-type photosensitive
20 resin composition (varnish R1). The obtained varnish R1 was applied by the spin-
coating method on: a substrate on which the first electrode was formed, and the
resultant was prebaked on a hot plate at 80°C for 1 hour. The thus formed'coating
film of varnish R1 was exposed through a photomask, and the non-exposed regions
alone were dissolved in a developer (DV-505, commercially available from Toray
25 Industries, Inc.), thereby developing the coating film, followed by rinsing the

resultant with pure water. The resultant was cured by heating in the air in a clean

oven at 180°C for 30 minutes and then at 220°C for 30 minutes to form an insulation
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portion of the insulation layer was rectangular, and the taper angle 8 was about 90°,

Using the varnish R1, a light-blocking insulation layer was formed on a non-
alkali glass plate in the same manner as described above, and light resistance of the
insulation layer was evaluated.  The optical density-retaining ratio (r) was 90%.

Thereafter, a simple matrix organic electroluminescent device was prepared
as in Example 1.  The obtained display device was driven line-sequentially. Asa
result, since the shape of the cross-section was rectangular, at the boundary portion of
the insulation layer, the thin film layer or the second electrode tended to become thin,
and irregularity in brightness in the luminescent region was observed. The ratio of
effective luminescent area (S) after the durability test was 70%.
Comparative Example 9

An alkali-soluble photoresist V259-PA (trademark, Nippon Steel Chemical
Co., Ltd.) was used. As the thermosensitive materials which turn black upon
heating, which were to be preliminarily added to the above photo-setting resin, a
thermoplastic resin containing 20 to 30% by weight of Crystal Violet Lactone
{absorption maximum: 610 nm) as a color former and the thermoplastic resin
containing 20 to 30% by weight of an oil-soluble phenolic resin as a developing
agent were used.  As the thermoplastic resin, transparent polyethylene terephthalate
was used. The mixing ratio of the photosensitive resin: thermosensitive material
containing color former: thermosensitive material containing developing agent was
2:1:1 by weight. The components were well dispersed in the photosensitive resin to
prepare varnish S1.

This varnish S1 was applied by the spin-coating method on a substrate on
which the first electrode was formed, and the resultant was prebaked on a hot plate at
80°C for 3 minutes. The thus formed coating film of varnish S1 was exposed

through a photomask, and the film was developed with aqueous sodium carbonate
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solution, followed by rinsing the resultant with pure water. The resultant was then
heated at 200°C for 30 minutes using a hot plate to dissolve the heatsensitive
microcapsules incorporated in the photo-setting resin layer to react the color former
and the developing agent to make the photo-setting resin layer black, thereby
5 preparing a resin black matrix insulation layer. The O.D of the thus obtained
insulation layer was 2.0. The shape of the cross-section was rectangular, and the
taper angle © was about 90°,
Using the varnish S1, a light-blocking insulation layer was formed on a non-
alkali glass plate in the same manner as described above, and light resistance of the
10 insulation layer was evaluated.  The optical density-retaining ratio (r) was 20%.
Thereafter, a simple matrix organic electroluminescent device was prepared
as in Example 1.  The obtained display device was driven line-sequentially. Asa
result, since the shape of the cross-section was rectangular, at the boundary portion of
the insulation layer, the thin film layer or the second electrode tended to become thin,
15 and irregulanty in brightness in the luminescent region was observed. The ratio of
effective luminescent area (S) after the durability test was 70%.
The results of evaluation of the characteristics of the products of Examples 1

to 9 and Comparative Examples 1 to 9 are shown in. Table 1 below.



2 d

r
L
p
Vv

G
a

y
C .
oQ

~br
O ’
N d
yC
G

uqg
.~ V VX
QUQ

Val
©)

(wup.9 “xe uondiosqy) 9:51 anjg uaudig

(wugty “xejy uondiosqy)
10UaYdSPeLR(SUSPHARSWIPOUSIAUSYd-4°  )- . b . b 'Y
(w9 “xe uondiosqy)
[ouaydsieuepyAyieu- v 4y

6 o|durexy

(W09 ‘wuggs ‘UM [ xe uondiosqy) 61 19701A JUOWIIG
(wupz, “wugLs “XelN uondiosqy) 0o snig juewSig

(wgpy “xepy uondiosqy)
Jousydspienay(aueplAyteunpeus]Ausyd-p - . b o b b

g odurexyg

pO. a.~ op C Op,

QVQeQ-,

(wuoz, “wugLs “Xe uondiosqy) g9 onjg JueuBig
(wugL9 "xe uondiosqy) 9:6] enjg wawSig

(wugoy xepw uondiosqy)
1ousydstysusplApaW-, 4 1y

£ oduexyg

1
~

(wuQgy "xe uondiosqy)  0zogz onid ISeHeA
(wupgs ‘xe uondiosqy) £081 Jovlg 1SefieA

(upgy “xep uondiosqy)
jousydsIneusprAyiew-, & +p

g odurexg

o NWNWNa aE a
Eoy ~xo ~X .b vx

(wup/ 9 xepy uondiosqy) 9:51 anig wawdig

(w Ly “xepy uondiosqy)
JousydAxoypew-z[[Ayou(jAusydAXoIpAy-)siq]-¢

¢ ojduexyg

do.YQo NNooo.,
t

(n & Q~,

Op

o

(0]
Q-
0

(urgz L ‘wmgLs “xelN uondiosqy) 09 enjg uouBig
(wugLg ey uondiosqy) 9:¢1 anjg wowdiy

(wup09 "xejy uondiosqy)
suelowAusydI{ouImIB AFoWIP)SLI- b* p'p

¥ opdwrexyg

0 OOONOONTOY ~br dN
0

(urupz, ‘umg,s xejy uondrosqy) g9 enjg Juewdig
(wugL9 “xepy uondiosqy) 9:g anjg 2usuSig

(umpoy "xen uondiosqy)
JousydsigauspyAyiowt-  #° 4

€ a1durexyg

(wpog “wungs ‘WuglS “Xejy uondiosqy) 61 I9OIA TUSWBLg
(uupz, ‘umQLs xeN uondiosqy) g9 snjg wowdig

(wgy xep uonydiosqy)
Jouaydsieno)(euoplAYSUWIPSUS|AUYd-p* - ¥ b b

7 apduexy

(w29 “xejq uondiosqy) 9:51 snjg Juswg

(w9 xepy uondiosqy)
ueylowAusduy(ounue| Aswip)sti- * v

[ opdurexy

W31

(wrgQ, wey} $s9] pue WIU()SE UBY) SSO] JOU ; “XB uondiosqy)
punodiio)) 2AISUSSIE]

(#/1)  191q8L




X o2z
0
F00~vv
OYU~C
. wm -
Co ™ +
!l 1l © C
0.0. o
+0 o0
a--o%
Do_~_O
>~UCOO
c> o0
o O
o1 0 _0Oc
c O _ o
>~Q-Om
Zoc OO0
O._ o
N =
DaU-OO
~EWaUa
ANcSQ oD E
s
— Z
S ~-_=
o D)
>m§AN.
N~ %>U”
AeD Nm
=", "=
0\ rU
Ao .. <
NN\wN
>3U D)
~#UMN&
AtW~U
>NU~N.,
OO0 zoc >
NU~U
OoD !
b.U e
- __ 0D
tVO+C
o @)
ZoOT
MNOOUW
tNoO%O
T owO_. D

>_. ¥0ODo
~100c >

001 poony Sy palade)-preamtog $6 I'1 6 @]dwexyg
001 poon S patade)-presio,] 56 €1 8 ojdurexy
001 poon o€ pasadel-premiog 56 01 £ dydurexg
001 poon 0€ pasede)-premIo] 06 80 9 9jdwexy
001 poon S pazade)-piemiog 06 SLO ¢ sfdurexg
001 poon St paradel-presmiog 09 §'0 v opdurexy
08 poon 09 palade)-premiod 06 60 ¢ ejduexyg
08 pooD 09 parade}-piesmiog $6 $8°0 ¢ sdwexy
0L poon 09 patade)-premio] 09 §0 1 ardwexg
(%)8
SOUSDSIUTWN Y onsLdoRIRY D) ] (%)
Jo Aupiqeingg SOUIISIUIMT [RIIIKI] s18uy Jadey, Honaas-sso1) o adeus SOURSISIY =neA do
O  Jo uoneneag W1 50 uonenieag
(&)
_ (#/7) (penunuos) | a[qey
O

0

o
o




= o)
7X >
O -
N~ —
x n
2y 5
O n
* 3%
Z x < )
—~C
O X .®
- @©
O x
oxE.. T
— p—
oo ®© o
O.70
OOW
oZ
oO0OdH
o 1 I~
o=

(b) a quinone diazide conpound;

FU'~UWVWV"~UO"'~UWiogWU
positive-type photosensitive resin conposition conprising:

VVOVWUUGCONCC UUwWO O wa oq o0
al kal i -sol ubl e resin;

-al' N NCC NNNNNNOOTO v QOOO

X 5 X

conpound whi ch col ors upon being heated and whi ch shows

an absorption

c )
>S5 o C
—_ m O«
c
o —
o = 3
~ oT
cc
© o
c ®© O .—
@ (R =]
— ©C m -
o £ TC.o
W EG8o o
— OO
X<
o Ec S . (wug 19 “xep uondiosqy) 6 odurexy
_cocd SU0}0BT 19]0IA [BISAID aaneredwon)
w — D Mﬁmomh ‘wwg S xey uondiosqyy 0o anfg wswsig (wugoy “xepy uondiosqy) g ojduexyg
c2co @uIi(L9 “xe]y uondiosqy) 9:¢| anyg juswsig [ousydsinsueplAow-  +° vy sanereduo)
S UG WUQSS WUYS “Xe]] HORAI0SqY) 61 F[OIA JUeWS1] (umgpy XN uondiosqy) L ddurexg
D 3 HUE0zL ‘wupLs “xey uondiosqy) 09 enjg JuowSid fousydspieney(auspriAyrewpeusiAusyd-y*1)- .+ ¥ by aaferedwo)
M n .
c & © . Ruuogy ey vondiosqy) 71 mOfjoA JuowsLd (ti09y e votciosqy) 9 oldurexg
S o._ [ouaydsLISUSpIAReW- ¢ 'Y aaneledwio)
m, W w _ O . . ¢ oidurexg
© = = dWuL9 ‘xe]q uoudiosqy) 9:¢1 snjg juewdid —
ncCcEDO saneedmo))
O o _ QUWB0ZL ‘wugLs Xe uondiosqy) g9 snjg uewSid p ajdurexy
~ 2B T SWu)L9 XeN uondiosqy) 9:] onjg uRwS1g - aaereduion)
W. % M m — (uuQoy “xe uondiosqy) ¢ apduwexyg
oa” M jousydsinauepyAilew-  v° vy aaneredwo))
o " -4 o0 (wuppt xep uondiosqy) 7 apdurexy
wuQe/, “xe uondios -
— m 0 m. (g6 e uoRdiosq¥) 2197 3N [ousydspensysuspyAyIawWIpaud[Ausyd-° 1 .. ¥ o ¥ 'Y saneIedwo))
mv.m i = o (w09 “xe uondiosqy) I epdurexg
(3 = Q o sueewAueydin(ourte[AIoWIP)SIY-, + 't aaneredwo)
25eer — (tuQQ, Wey) SSe pUe UIQS € Uey) SSa] 10U : ‘XEJy UORAIOSqY)
m m, = a ; punoduio]) SARISUISIEd
| iy
60 E c
~Cccc (b/€) (penupuod) 1 9[qel
© © 5 o o
E~CCoWLO
20 0anT
— _D00CN
XT >w0noCo
m c m oc._
© © +—~ T




conpound is an esterified quinone diazide conmpound. 3. The conposition
according to claim1l or
sel ected fromthe group consisting of

15 radi cal - pol yneri zabl e nononers havi ng al kal i -sol ubl e groups.
conposition according to claim1 or 2, wherein said (a) conponent

2, wherein said (a) conponent
resins and pol yners contai ni ng

en

ol

is at

| east one

4. The
cont ai ns

as a mgjor constituent the structural unit represented by the Fornula (1):

(OH)p (OH) =T QO RITCONIF = RI- N5 (1 ( S5 JTT(
Rl representd an orgaphi c group haying |not | ess|than 2
20 val ence of‘@tgo“é& R2 fepresents an organici group hvin
carbon atons | ard @ ypl enge of 2 to 6;| R3 and R4 inpdep
hydrogen or oifahi€ <praupsehaving € t|o 20 &rpd®@ ht@ns;n
nunber rangi rgfﬁ@n‘% to [100J000;f p gnd g i ndependently re
of 0to 4, ancdb®ahd 5 indepéndently {repriesent infegefs of
g >0). 72 5. The phptosensitive|resijn conmposjtiopn accordi
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(@]

)r (OHg (Hp Y-ERS CO~- HR2-H CO R1-CO |
OOR4 )s (COORS )r (IHg (IHp (IHg Y- (RSBt COHRZ NCOR COj-NRZ
N-CO-ERS~y (5) (COOR4),( COORS )r H 1fy (COOR4 )s m (wherein in Fornul ae
(2) to (5), R represents an organic group having not less than 2 carbon
atons and a valence of 2 to 8, R2 represents an organic group having not
| ess than 2 carbon atons and a valence of 2 to 6; R3 and R4 independently
represent Wgdtangen or organic groups having 1 to 20 carbon atons; R5
- represents a divalent 15 organic group; X and Y independently represent
organi ¢ grdups hapbsigvatypk phstosengivesudis compesitiorselmptigdg:f rom t he group
consisting of Cl-Cl0 hydrocarbon groups containing at |east one organic
group sel edaed fanolkdlir®lgdewsimgonsi sting of carboxyl 73 group, phenolic
hydr oxyl group, sulfonic group and unsaturated hydrocarbon groups, nitro
group, net Ky} ol agrwume dstide cogmmwmnd; hydr oxyal ki nyl group and Cl-C10
hydr ocarbon groups; n represents a nunber ranging from5 to 100, 000; m
represent s (can iaticatpensinfe @nimuhd ;wipclacdog vipna bgiep demted ynd ehichsshotvsi nt eger s
of 0 to 4; and r and s 5 independently represent integers of 0 to 2; and p
+ q > 0). 6Gnabbaptompasiniumat aseveldngtl of coiclkess tharb3 SOrvaraaidmos miose hahn sai d
Formulae (2) to (5). 7. The conposition according to any one of clains 1
to 6, wheréi0d mgiathd(c) conponent is a heatsensitive conpound which colors
upon bei ng heated and which 10 shows an absorption maxi num at a wavel engt h
of not | esgd} har @bfponmd athithrdtes nor leve ahahsdpommmuxighunT bea eangdesdth obHn
according to any one of clains 1 to 6, wherein said (c) conponent is a
hydr oxyl gmetpse drandbtinmgtodesspbamsthaj gl tas in absoyptivet naxenum at a

(COOR3 )r (COOR4 )s (COOR

NN

10 wavelength of not less than 500 nm and not more than 750 nm.
2. The composition according to claim 1, wherein said quinone diazide
compound is an esterified quinone diazide compound.
3. The composition according to claim 1 or 2, wherein said (a) cbmponent is at
least one selected from the group consisting of phenol resins and polymers containing
15 radical-polymerizable monomers having alkali-soluble groups.
4. The composition according to claim 1 or 2, wherein said (a) component

contains as a major constituent the structural unit represented by the Formula (1):
((I)H p (oH),

|, H
-—{-CO—R|‘1—-CONH —ITZ-—N-IT— M

(COOR3 ), (COOR*),

(wherein R' represents an organic group having not less than 2 carbon atoms and a

20 valence of 2 to §; R’ represents an organic group having not less than 2 carbon atoms
and a valence of 2 to 6; R? and R independently represent hydrogen or organic
groups having 1 to 20 carbon atoms; n represents a number ranging from 5 to
100,000; p and q independently represent integers of 0 to 4; and r and s

independently represent integers of 0 to 2; and p + q > .0).



skel eton. 15 9. The conposition according to any one of clainms Ito 8,

- wherein cured film obtained by curing the conposition has an opti cal

density of not less than 0.5. 10. The cmposition according to any one of
claims 1 to 8 wherein cured film obtained by curing the conposition

" retains not less than 50%of its initial optical density after irradiation

of light for 500 hours. 20 11. A process for producing a patterned film

conpri si ng,5.i n tTe photiesensiting rasinechmpasftéonsacepsling tapleing idn gvhesdin said (a)

phot osensi tive conposition according to any one of clains 1 to 10 on a

substrate aethpengitigat leastappbdleded npabeé gicemp;coesiptisg offtht hesisorpresdntddn;

devel opi ng the exposed conposition with an al kali devel oper; and heat

treating tHy, otensinipedne onpwss of thn stragurhPuni®hef fetfobowing formsilae:f i | m

obt ai ned by the process according to claim1l. 13. An organic

el ectrol um nescent display c ()5| ng thgog_fﬂ terned resin film obtained
fromthe corrp05|t|on accor di ﬁ@l Pany on @lains 1 to 10. 74 14. An
organic ele ol u ent di slpl ay conpri si,ng Hhe patterned resin film
according t Rr'g‘)I —'R —CONH— Rb % (2)

(000R3 )r (COOR*)

(OH ), (OH )4 (OH )
X—(RS-)-N—[-CO—RLCONH RZ“N-]—CO—RLCONH—(R5)-X (3)

(COOR3), (COOR*);  (COOR®)y

(cl)H )q (<IJH Jp
YR co+ E""RZ“—:“CO—'T’“CO‘IT 4)

(COOR?*),  (COOR®)y

(oH)g  (oH), (oH),
Y—{Re}; CON- Tz—ﬁ— co—R- coﬁm—Rz-—ﬂ—co—f R=Y )
{COOR*}s(COOR?), (COOR*)g

10
(wherein in Formulae (2) to (5), R' represents an organic group having not less than
2 carbon atoms and a valence of 2 to 8; R represents an organic group having not
less than 2 carbon atoms and a valence of 2 to 6; R® and R? independently represent
hydrogen or organic groups having 1 to 20 carbon atoms; R’ represents a divalent

15 organic group; X and Y independently represent organic groups having at least one

substituent selected from the group consisting of C-Cy hydrocarbon groups

containing at least one organic group selected from the group consisting of carboxyl
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25

73

group, phenolic hydroxyl group, sulfonic group and unsaturated hydrocarbon groups,
nitro group, methylol group, ester group, hydroxyalkinyl group and C;-Co
hydrocarbon groups; n represents a number ranging from 5 to 100,000; m represents
an integer of 0 to 10; p and g independently represent integers of 0 to 4; and r and s

independently represent integers of 0 to 2; and p + q > 0).

6. The composition according to claim 5, wherein s is (0 in said Formulae (2) to
(3.
7. The composition according to any one of claims 1 to 6, wherein said (c)

component is a heatsensitive compound which colors upon being heated and which
shows an absorption maximum at a wavelength of not less than 350 nm and not more
than 500 nm.

8. The composition according to any one of claims 1 to 6, wherein said (c)
component is a hydroxyl group-containing compound having a triarylmethane
skeleton.

9. The composition according to any one of claims 1 to 8, wherein cured film
obtained by curing the composition has an optical density of not less than 0.5.

10.  The composition according to any one of claims 1 to 8, wherein cured film
obtained by curing the composition retains not less than 50% of its initial optical
density after irradiation of light for 500 hours.

11. A process for producing a patterned film comprising, in the order mentioned,
the steps of applying said photosensitive composition according to any one of claims
1 to 10 on a substrate and drying the applied composition; exposing the composition;
developing the exposed composition with an alkali developer; and heat treating the
developed composition.

12, The patterned resin film obtained by the process according to claim 11.

13.  An organic electroluminescent display comprising the patterned resin film

obtained from the composition according to any one of claims 1 to 10.
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14.  An organic electroluminescent display comprising the patterned resin film

according to claim 12.



