SPECI FI CATI ON  Positive-type Photosensitive Resin Conposition Background of
the Invention |. Field of the Invention 5 The present invention relates to
a positive-type photosensitive resin cdnposition suited for form ng

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

di splays. Il. Description of the 0 As flat panel displays,
l'i qui g croxst ﬁl di ﬁpl aﬁs (LCDs) V\hmgc‘@yp&l umi nefcegt have beeg wel |
spread. e ot her hang, . organi ¢ el ectr.ol unm.nescent  devices used in
sel f-1 uni nescent di spl aS@dSWé“ HBQA}S]%?"%?WW? FRGOBPREHEB hi gh bri ght ness

can be obtained, and full-colo i spl ays..can be attained. Organic
el ectrol um nescent devices arebégl%grg’f@gofﬁg‘? g‘ﬁﬁ’i‘%ﬁ%g el ectric voltage 15 or
el ectric current glgeﬁgftg\n a fi.rst electrode and a second el ectrode. Wen

operating an el FIRELEYht device, since electric field tends to be

concenf.rated to e _edge. por.tions of the, el ectrqdes, which have snall
radii of curvat utrrg‘? pﬁﬁ%ﬁé‘?&ﬁﬁ?@%ﬂ%@ﬁe‘?ﬁ’é“’é’ﬁﬂﬁ OHISEPREYE TR by eakdown and

generation of leak current are likely tao occur at e edge,portions of the
el ect r odes. C%pqsgh%%tgg?qrrﬁg@ngﬂlgﬁgﬁlgﬁlgpg peparalorg qpsAlacly Megicss 0%he edge
portion of the firs el.ectrode with an i.nsul ati.on | ayer (also called
separator) P§*8° e%a?h@ﬁ?“%ﬁ?“&f%@f?%ﬂ .lqm‘gWPtﬁf‘ilSRq%Y:%ﬁmﬁWéz Wﬁ’ﬁh@%’ﬂt ration
of electric feidel g]rago tng d%? portion of the electrode can be reduced.
Furt her, th8A8EPARRES 1,5@9 may be formed such that the thickness of the
i nsul ati on layer_.at the expo boundary region of the first electrode is

| arger 2S ahd |aP§%f1P§gnPﬁ§lC§f€g%t§<ﬁgg fromthe boundary is larger and |arger

(e 009, 1) e TS e, Lot B0 IS0, 50,2 i 50, 25,
concent {2 iy SLelASSLEE\S: HhELE P Gablg: ORCoRREH s Blablge T Lo
and/or el eMERcRTR& %tsieﬂgw%&r{elsjgén!tl Elesgla}r/]sa e ngiw%]ihél?/ls%%li(édq%c%sg %?grht es
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, undesirable
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 portion of the electrode
can be reduced. Further, the insulation layer may be formed such that the thickness
of the insulation layer at the exposed boundary region of the first electrode is larger
25 and larger as the distance from the boundary is larger and larger (see Fig. 1). In
other 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



by addi ng carbon bl ack to non-photosensitive polyimde resins (Japanese

‘Lai d-open Patent Application (Kokai) No. 11 -273870). Known materials for

constituting the 5 black matrices includle negative-type photosensitive

materials (U S. Patent No. 6,171, 733) conprising al kali-soluble resins

‘obt ai ned by pol ycondensi ng phenols and al dehydes, acid-crosslinking
ounds, generators, particular

et ol at ey DBl A MG, £OMRoUce, et oacL, SEnGralol s, Pt culer
é?égur53?g?HE@?@EP?E%%%Eag%SEEgEQ#%%%ﬁggg%w%ﬁggﬁﬁébﬁgpggk Jn;ggﬁﬁgﬁxtures
Newt on i S RrENiRg FErA LSRR PegRParersALe PARTHAE 6 QRO AGOPRy  ho
L, P R Bl 21 ™
Feduce The’ QSRSB4 SR e DBE PLHES N TS L AR ANT ons of ¢ he
clectrodes, o PASHbLS tBe, Bgtaene L xessirs 2t pusterr oo teually
Ther of or o, - BT AT BESH IR m Rl e emdra pposOTs BBTRSS h whi ch t he
O B BB b Bt i b ibane: o0 o
72 known, | RN Sqrnrtnpect 250 a8 Bhhe 0Pt s e pidgrent are
(aparide LA BR8N BT Bh T TR H e RGO As 6t Bgus ieethet hod 1 or
Gevi cos s HRBMAGILRt SFRGhBeth HALE S REGTHE BRNGMEBI or  ng.agent
are added t isganﬂ?ﬁalkatl'i-soluble resin such as novol ak resin or a polyner
of a radica -Bgiyﬁggﬁ%ﬁble nononer (Japanese Lai d-open Patent Application

(Kokal) N0 2002, R0 s PHRAFE chBS B S BT (o
the above- ”%Qb&rﬁf&%g n%%gliajgs, %gr%g ISG’ES}niS%Plg th@qﬁ(% 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 resin 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 comnpound and a coloring agent are added to an



5 absorption maxi mumwi thin the wavel ength range of 350 nmto 450 nm which
1s the wavel ength range of nercury | anps usually used as the light sources
for exposure, in order to attain suffident |ight-Dblocking property.
Therefore, they have a drawback in that the exposure sensitivity is
decreased. On the other hand, a nethod is known by which the |ight
transmttance in the 10 visible region (wavel ength of 400 nrn to 700 nm
may be decr dQligsolubletsingyeiaag nasielakapeinor 2 okymien ofimiadicabpplygerimble s added
to a photoresist for black matrices (Japanese Laid-open Patent Application
(Kokai ) No. menpmienghpansse LaidrapepdaisatiApplicatipe (elasNo.f2002ddbs¥G)ng, a

phot oresi st containing a cresol-novol ak resin and a_ naphthoqui none di azide
phot osensi ti zer HOWRYEHY therlighicbigekingdosibive-gypeiphgtasensiivebsin kpmyosiiaperty to
an insulation layer is known, in which a thernosensitive material and a
devel opi ng RFPRIcdhyaddingaglarneagprisiq the aboveymentisned smsiss¢anepdsiiond have

di azoqui none- novol ak resin (Japanese Lai d- open Patent A&pl i cation (Kokai)
No. 10-0 1707psprpudgymaxmumptthindhe waxelppash sangn of 854em te 459 naoedichripthenave

| i ght - bl ocki ng hpro erty before the exposure so that the exposure

sensi tivi ty vageleagtaganggd messesy lamapsiseally ysed ps thedightsoairgsh forospasgire,iive resin
containing a _thernodsensitive material which colors upon being heated and
a devel opi n§rdegénettain suffigient Lghd-blaoking nrerertyh e Thoséneithewkavmatdsawhbdckand t he
devel opi ng agent are not reacted before the exposure and so the resin is
not bl ack bt Brbthegpesupoienpivityingegeased. si nce ordi nary heatsensitive

mat eri al s consi stjng of devel oping agents and col or 25 forners have

col oring t enper afwtBg other hardommethod)is Bnovwn by whichibs bl tisngnitensd in thhe
heat-resi stange in_ the final heat treatnment (the tenperature is usually not
| ower 1ohan Viide rgior vevelsagthef APOgmde 70R amg grayi beglepiersed tTRet mpre tharhe
thernosensitjve materials 4 which colored by heat are faded by the final
heat - t r eat m@PRUt 180, i atiich Frigmendis addegd e a photgrerishipr blask aratijces Alanatespe

obtai ned. Further, the black color formed by using an ordinary

t her mosensi LRFeORFAT@IIAAPEReRtaN rﬁKﬂ’@athGegréﬁéﬂghg Ingleipmeshng, as bigmenans or mer
has a probl (gqr? i 51 the I'jght resistance after the final heat-treatnent, that
is, the bl at® BUHEef PhaforessREEaptapng 3 GEsAlpRAY olakTaHn aR4 & Raptitherwincsebl e and
W lights far | ong perjod, of  tinme, so that it is difficult to

cont i nuousl| glaﬁ%@@fﬁg’sﬁ}sglﬂ?r}s&?ch as a black matrix of a

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 resin (Japanese Laid-open Patent
Application (Kokai) No. 10-17G715). 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 rand 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



di spl ay apparatus. Summary of the Invention Accordingly, an object of the
present invention is to provide a photosensitive 10 resin conposition with
which a cured filmhaving |ight-Dblocking property and |ight resistance
suitable for formng |ight-Dblocking separators and bl ack matrices of

‘organi ¢ el ectrol um nescent devices and liquid crystal display el enents may
be obtained. That is, the present invention provides a positive-type

phot osensi t Whichaderad by beat arpiaded bohe dpabhdasimetment so that siffigient lighitubl e
resin; (b) a quinone diozide conpound; (c) a heatsensitive conpound which
col or s uponblssking mieneriy¢enrm batebtaineshoKyrther, thatbask solon formedibpusingtana

wavel ength of not |ess than 350 nmand not nore than 700 mm; and (d) a
conpound whPElinarp ermesenpisive materighsenipiningra draiopingagentandawelos fiepnier of  not

| ess than 350 Dmto | ess than 500 nm_ and has an absorption 20 maxi num at
a wavel engt Ravd pigbtem Bithe {ightTegsanqermaligntherfonal hent-treatment, 7150 in the bIBK t he
present invention, a photosensitive resin conposition which is

posi ti ve-t ypelor isHiely to fadg yneninprdiptiemwith yiside and Uiy lights for e letigsoiodefl i n t he
aqueous al kal i ne devel oper is provided. Mreover, by using the photo
sensi ti ve- r &8ienso hahip bisditficyh tacewigionyy vee thhdlask eesémas 4 blednmatix ofa cur ed
filmwhich has a good |ight 25 bl ocking property, that is, having an
optical dendispiay@ppasaius| ess than 0.3, and which retains the optical
density of not |ess than 50% after being irradiated with [ight for 500
hours may be obtai ned, which i sSsmmasgofthe lifvsnii¢thg t he |i ght - bl ocki ng
separators 5 and bl ack matrices of organic el ectrolum nescent (EL) devices
and |iquid cryst &ccordingpl, ay objeeiradibespreTint &nvenijonisithgrovids aqphotagessitiva f or med
fromthe photosensitive resin conposition according to the present

i nvenéfon asestteompogitonvidewhish asepralrfEmohaving lightdlaskaglorepertyiangd lighhi gh
quality organic EL device or liquid crystal display element 5 may be
provi ded. BFgsistanpe swtab fob forafing kehtiegkinegspaptgrs and Wack rastses-ofect i onal
view of the boundary region of_ an insulation |ayer. Detailed Description
of the Pref eigeaig cisehebinaeacent devices and liquid crystal display elements may be

obtained.
That is, the present invention provides a positive-type photosensitive resin

15 composition comprising: (a) an alkali-soluble resin; (b) a quinone diazide compound;
{c) 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 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

20 maximum at a wavelength of not less than 500 nm and not more than 750 nm.

By the present invention, a photosensitive resin composition which is
positive-type, that is, with which the exposed regions are dissolved in the aqueous
alkaline developer is provided. Moreover, by using the photosensitive-resin
composition according to the present invention, a cured film which has a good light-

25 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



The (a) conponent, that is, the alkali-soluble resinis a resin whichis
-soluble 10 in the aqueous al kali solution used as the devel oper. Exanpl es
of the alkali-soluble resin include phénolic resins, polyners containing,
as a nonomer conponent constituting the polyner, a radical-polynerizable
‘mononer having an al kali-soluble group, polyimde precursors, polyimdes
and pol ybenzox ge precursors but the alkali-soluble resins are not
restricted @Bd gﬁ@ aatriess QE organis elssiiphgrisessen(Ebhdeyices and bquiderestalr abl y have
al kal i - sol u%f q?@iups in _each of the polyner nolecules. Preferred

al kal i - sol ubiPlyElsmeEtsy, Jh%o@euw&qheﬁmeéﬁllmrf@rrm%‘@w ﬂéﬁpfg&@sefl@tléﬁsed
therefromis small when the resin is subjected to a t enperature at not
| ower than TEHESNPOSItA Jeeending te dhgmigsent %é%@sé%hg@%l%m%s@m% t

excel | ent heat si stance ~and characteristics suited for separators of
organi ¢ EL a’ér)reéﬁ%c k atgiit bigh gpalii oRsapts e dedes erdiamidenysiakdpRiaY elemsst ns

i ncl ude pol yi m_des, g %yhydroxyam des, polyimde precursors such as

pol yanitc ac iy beRIOwWEedr s t her eof, and pol ybenzoxazol e precursors.

Exanpl es of the above-nentioned alkalr-soluble gr.oups include carboxyl
group, phenolic hydroxyl gro@ﬁle sseantipn of theubradieest hi ol group. The
phenolic resins ﬁhrch may be enployed as the al kali-soluble resin in the
25 present inventifn 1§ ﬂEToﬁﬂéecﬁlBO@I"W phids drredarpraging of ga ineddiongmenol i ¢
resins. These resins may 1?6 obtained b chondensr ng one or nore phenols
with an al dehyde such g2t Rescriptiongo %grfﬂ fateddsmpoimenianol s whi ch may be
used for consti tﬁg g@g t he novol ak henol ic resins, and resol phenolic
resins include pRER&D cOpPEREd.ghat ipthe alkpli- SOle’@rf%%lSafeﬁmié‘ﬂ'd?h’r’étsﬁwb&nenol

2, 4- di_net hyl phenol i met hyl pheno 2, 6- di net hyl phenol
3, 4- dilfet hyfthiheRgReous a§< ﬂSﬂlélflﬁwgwé«rdhe develppar. ¢ Hixsmpigp b Hasadkali-solabls 5

et el R BT LBrenel 2 S e el
I T R T S
e B M SR e v 1
Ehgﬁgrts hol . al];al? sgfﬂ%ﬂe resins a l)é not reléjtsri%gedltg t e\étla gelégllsl Y1 épél‘)’)ﬁlegmg}%{o%eg f the
15 above preferably have alkali-soluble groups in each of the polymer 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 devices. 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 hydroxyl group, sulfonyl group and thiol group.
The phenolic resins which 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.



may be used in conbination. Exanples of the al dehydes include fornmalin,

:p- f or mal dehyde, acetal dehyde, benzal dehyde, hydroxybenzal dehyde and

chl or oacet al dehyde. The al dehydes may Ioe used individually or two or nore
of the al dehydes may be used in conbination. 15 The wei ght average

‘ol ecul ar wei ght of the phenolic resin which may be wused in the present
invention is preferably 2000 to 50,000, nore preferably 3000 to 30, 000,
the weight aver a§Eampieselithghralywhichanayperisss freansitning Hemnopaeleat i on
chronatograBH¥ ?nd expressed jn terns of the nol ecul ar wei ght of

pol yst yr enePh¢rolicagsansaidgetol penolig gesinsi iaeludaphanel. grareso mreresol prgressh, 000,

t he devel opi,ng,.20 performance and sensitivity tend to be degraded, and if
it is |less ?ﬁaﬁ%&h%ﬂ%%rf%@thm?hewt 2erdimethyipbenaly %ﬁ;dllﬂé%élpbm@g
performance_and heat resjstance tend to be degraded. As the

r adi cal - pol 9?‘@&?‘?&5’&@3%3@@3%@@@01&?@&? ipheaok s, which may be
used f%r synth%ﬁg@Lng the palyners which may be enpl oyed as the conponent
25 (a) 2 t he '8¢ FpLrphoriamsthynbergleffliSririmedhyl pheaal sthydenebisphenabi cal
polynerizablegggggnprs havi ng phenolic hé%&ﬁg%ésgroup or carboxyl group

i nciude o- S(-erso)), BESRIcdR GRtpehg)y poipythmstdiegesie o- as wel |
as substitutjon produ%}s t hereof substituted with al kyl, al koxy, hal ogen,
hal oal kyl , Rerpherglgnshlorephenal, phiaapphsnols dApdisllproghends; m-
pol yhydr oxyvi p enols su&h as vinyl hydroqujnone, = 5-vinyl pyrogallol,
6- vi nyl pyr ofgHiogyphanol, priethexpdeeR)i Breviesyrphesol prashylphensb reethriphenalss-
vi nyl benozi c_acid and_p-vi nyl benzoic acid as well as_substitution products
thereof 5 sEB¥Pheralet3wiathylphaegl, 2,550 kBxiphenel) srifonroppiaherglkgmaphibeland cyano,
am de_or ester group;. hethaerylic acid and acrylic acid, as well as
subst HPut i oRIPBIRALt sThermderrds may bs upedindiyidually BT et eranrspiof thg )srgls hal ogen,
nitro or cyano_ at the ahEPsLtion; di val ent unsaturated carboxylic acids
such as rmi Bi#¥ bEusef nggmbinatighhy dri de, fumaric acid, fumaric anhydride,
citraconi c acid, _nesaconjc acjd, itacopic acjd and 1,4 10
cyclohexenedicarEE%Q&F%OQ%FaﬁkggkﬁéT‘Kgébﬁ%ﬁFLEg?%@%dﬁﬂ@%éﬁ?mg§kﬁkified
w th nethyl et hyl r L, | r |, n-butyl, sec-hbuytyl, tert-butyl,
phenyl , or B@n,zafdﬁli\{ngr &@&Wﬁﬁ%ﬁ%%rﬁﬁq#d%g%s ﬂﬁeﬂi@%’ﬁ’ges may
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-soluble groups, which
may be used for synthesizing the polymers which may be employed as the component
25 (a), the following 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



Anong these, o-hydroxystyrene, m hydroxystyrene, and p-hydroxystyrene, as
‘well as substitution products thereof substituted with al kyl or al koxy
group are 15 preferred in view of the sénhsitivity in patterning, nornalized
remai ning filmthickness, heat transformation resistance, solvent

‘resi stance, adhesiveness with the underlying substrate and preservation
stability of the ﬁglut'on.,These mononers nmay be used individually or two
or nore of PF%Q’@S gregfcsubstitated Wit ralkoxyn halpgemprlealkyl nitoneyaneadi cal - po
| ymerizab | e npnomers whi ch may be used for = 20 synthesizing the conponent
(a) togethe  RSIEhY GRERPEL BReRp: Robew droxyyiexiphenndi suehes ¥l gycﬂmwmﬁs
havi ng al kal_i -.sol ubl e qroups i nclude styrene and substitution product

t her eof subsStYiRYPEReHialre-xirw{pyrogaliRle kyinhysaencingla Py PEnzoi 4%é, m- cyano,
am de or ester_at a-, 0-, m orp-position; diolefins such as bhutadiene,

i soprene andYdirerisariERed Pe"sl{llé;g%ﬂz@W a5ick el as ubginidorapradus tereefaci d
esterified wth nmethyl, 2 thyl, n-propyl, isopropyl, n-butyl, see-butyl,
tert-batyl, S%HPW& Wﬁgéﬂﬁit oxy, halegem/makealkyl, i) cvshe apnide arrstaRgrGHD; al |yl |
propargyl, phenyl, naphthyl, anthracenyl, _anthraquinonyt, piperonyl,
salicyl, cydedswicacklapdipcrylig ﬁ@ﬁe@wﬂ,ﬁwgypﬁw@pv@lp‘a@ erep! substituted
1,1,1-trifluqroethyl, peruoroethyl, perfluoro-n-propyl, perfluoroisopropyl,
tri phenyl metAiy haquYIfYé»fékQﬂysheéog&ne@:ﬁ@]qaém%ai ghe,q-ppitipmistivatenamsaturated

di cycl opentanyl ), . cunyl, 3-(N, N-di met hyl am no) propyl, . _

3- (N, N-di rrePi”FiéP’é)fH"rﬁS’)CEtSHW as pgleip acih mpaife aphyrridey fempric amd. fugegc and ani des
of nmethacrylic acid . and acrylic acid such as N N-dinethyl, 5 N, N-diethyl,
N, N- di pr opy FIidrdefitraeopicasia. meseeoaletasrdaipsonimicikand hérylonitril e,

acrol ein, ng%ﬂ@grylonitril,, vinyl chlaride, vinylidene chloride, vinyl

f1 uor itde, aRetecar bty aed. A4-wathga hlfrastsrs beisel estariipdpyirh metel. vi ny

acetate, N phenyl mal ei m de, (4- hydr oxyphenyl ) mal ei m de,

N- net hacryl S@Vgﬁﬁﬁilﬁpa@yirﬁ%tﬂ ST Uty (e Phanyb or Tk Or RgRBIEr s may be
used i ndi vi dual | r fwo, or nor 10 of these may be used in conbination.
Anong t he r’rﬁ’?’|)<5‘i;r‘19¥‘§j igpedesBbve, styrene, substitution product of
styrene substituted vm'ﬁh al Ei’/‘%ﬁ al koxy, hal ogen or hal oal kyl group at a-,

o-, m or p- posi{ieng;hesE: BYSRAEPS, BoBfERe stRRpEnaKArhy @0 CneaAY esters

of acrylic acjd esterjfied with methyl, ethyl, n-propyl, N-butyl, glycidyl

or v well as subsstltut{onlproduvc\:éts tplereoft su)éstltuted V\Xﬂ'l alkyl Fc)>r al@éxy group%rey gryerdy
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 a-, 0-, m- or p-position; diolefins such as butadiene, isoprene
and chloroprene; esters of methacrylic acid and acrylic acid esterified with methyl,
25 ethyl, #-propyl, isopropyl, n-butyl, sec-butyl, fert-butyl, pentyl, neopentyl,
isoamylhexyl, cyclohexyl, adamantyl, allyl, propargyl, phenyl, naphthyl, anthracenyl,

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



15 tricyclo[5.2.1.02, 6] decane-8-yl group are preferred in view of the
-sensitivity in patterning, normalized remaining filmthickness, heat
transformation resistance, solvent resiStance, adhesiveness with the
underlying substrate and preservation stability of the solution. In cases
‘where a copol ynmer of the radical-pol ynerizabl e nononer(s) having 20
phenol i ¢ hydroxyl groug and _the ot her radical-polynerizable nmononer(s) is
used as thésle ﬁﬁb—ﬁ’é‘?ﬁt Ylayerflupraetpiygh penfiuorsrn-prpyb mieuoraishipsenyl,pol yneri zabl e
nononer (s) na preferably be not nore than 30% by wei ght, nore preferably
5 to 20% bytr\%éle RimethydSBgy Aol 512k 02.61dsranst 8-y Heomawh samepdicyatensntaa])e
nmononer (s) havi hengl i ¢ hydr oxyl roup and t he other

radi cal - pol %‘EY{: 34&%—%%&1@@%9)?@&1, H56N-dipmethilaminmpby fioyl @fuaryl he

radi cal - pol yneri zahl e mgnoner (O}) havi ng carboxyl group and the ot her

radi cal - pol $ifP; 3Hbies and aHss(methacdiccheisandrisrdispisifank ag M)N-dimethyont ent
of the_ oth radj cal - pol yneri zabl e nononer (s) nmay preferably be not nore
t han 98% by NNwstEH: N.Igirzopyl N dV-disaprany! eerd Sitlws\amidesyperyioatisle, on t he
total of the radical - palynmerizabl e nononer(s) having carboxyl group and
the other r&aPEdh methacoaniiriapiny! wlosideraylidepe chlpdde giyb Auowede, t he

above- nenti oneE ot her radical - polynerizable nmononmer(s) with respect to the
r adi cal - pol YiRehdensriuoridefirvinylmyriodigppgy virdmsidine, wipuk aogipte, OFoup or car boxyl
group is | arger tt]a,n those nentioned above, devel opment with an al kal i ne
sol uti on nmepeelarlemide, N-(4-hydgrehenyygaleinpde, hmeshagryleyiehtaadlingidaead whi ch
may be used for the productign of the polyners containing radical -po
lymeri  zabl B-afsrisrehdakmiden g Theseanpnasmirs Biay by merdiadivifirliver Brceers such as
met hangl and_et hanol ; ethers such as tetrahydrofuran; glycol 10 ethers
such &8 et h9f‘§‘ﬁ%¢’SFX/E%PSE%%S‘P@?W@IIOIH her and et hyl ene gl ycol nonoet hyl

et her; ethylene glycol al kyl ether acetates such as nethyl cellosolve
acetate and et hyfnoag themgneraers sangiprsd apoxe.isirense seisyimgps Peadent ofs

di et hyl ene gl ycol nunonethKI et her, diethylene glycol nonoethyl ether,

di et hyl ene §ViFESFURRIHEshYI éllqﬁ{bra,lkodwial*@&eéﬁéha‘@ﬂgﬁ rogp @tdhy®-, & KeP- and

Such s pr of3 G DEIEgIEar S HGHERRyTBKRBIC 25 apy FUr OGFSBR Soncet hyl
ether.  ProPY & eatf RelyD e SP¥ropstt Neburill gy RIS af ene 9! yeol monobutyl
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



et her; propyl ene glycol alkylether acetates such as propyl ene glycol nethyl
-ether acetate, propylene glycol ethyl ether acetate, propylene glycol
propyl ether acetate and propylene glyool butyl ether acetate; propyl ene
gl ycol al kyl et her propi onates 20 such as propyl ene glycol nethyl ether
‘propi onate, propylene glycol ethyl ether propionate, propylene glycol
propyl ether propionate and propyl ene glycol butyl ether propionate,;
aromat i ¢ hydebhmponrefershlydd to S0Ueheweight bagpdoriheketabolithe sadidal-as et hyl
et hyl ketone, cyclohexanone and 4-hydroxy-4-nethyl -2-pentanone; and esters
such as net RYlyrgtiestie monempi(s) layimgaadoxpl ppyp ambibe athey rddice}d acet ate, et hyl
2 25 hydroxypropionate, methyl 2-hydroxy-2-methyl propionate, ethyl
2- hydr oxy- 2Polygerigablpmeoppmeds)e, Iithe hgntetyod thoatave tntonast dthér radical-
hydroxyacetate, butyl hydroxyacetate, nethyl |actate, ethyl l|actate,
propyl | act Relemepgabl¢ mogemen(®), witerehydct B the ridjehl-priypreoigalde atompmet hy|
3- hydr oxypropi onate, propyl 3-hydroxypropionate, butyl 3-
hydr oxypr oph@fiag henglie hyqﬂozylrgywmwﬂ}wf grplip BUergaothine thase tdeptioned
met hoxyacetate, _ethyl methoxyacetate, propyl nethoxyacetate, butyl
met hoxyacet atave, dvelopmenewithay alkeling solutemhmphy be diffiguwiciatsame cagsopy |
et hoxyacetate, butyl ethoxyacetate, nmethyl 5 propoxyacetate, ethyl
propoxyacet at e, Brapyles pf bpexlyese which maytbesep fopbx prdectatneof theret hy|
but oxyacetate, ethyl butoxyacetate, propyl butoxyacetate, butyl
but oxyacet ap@ymersoniAining radidabrylymepraiamenomeisyiaving mialiexlyblogioopat e,
propyl 2- nethoxypropionate, butyl 2-nethoxypropionate, nethyl
2- et hoxypr o%bﬂﬁtag,mélﬁ l§y¢h 5-methanek g @ibﬁmﬂimtg;rs prabpag|tetmhgdtofixgmrglpiobnat e,
"butyl 2-ethoxypropionate, nethyl 2 10 butoxypropi onate, ethyl
2- but &Ry pr optheraneh agtiagene gyasl mongmetyl ethertand etudsrie ghycobmwossthylopi onat e,
nmet hyl 3- net hoxypr opi onate, ethyl 3-nethoxypropionate, propyl
3- et hoxypr elpfis sdtykene glicol alieyl etiehasejgieopich aamsthyhesllopolve aeatito ryd edpl onat e,
ethyl 3-ethoxypropionate, propyl 3-ethoxypropionate, butyl
3- et hoxypr offill9aelve acaigieiethglenpeiyeds syshagidinililene glyde) mozometybsthigr opi onat e,
propyl 3-propox proPi onat e, bUtéxl;; 315 propoxypropi onate, nethyl
3- but oxypr opiceryine glysehppnatsi ebey it enraglicol giraphy! etherplietbylepe opi onat e
and butyl 3-butoxypropionate. The anount of the solvent to be used may
oref or abl y_Secaiaiothy| pdn aphdiedisye abghtibyacimbotipa prapyisesbicght of t he
reaction materials.

1 monoalkyl ethers such as propylene glycol monomethy! 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 buty! 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-



Exanpl es of the polynerization initiator which may be used for the 20
-production of the polyner containing the radical -pol yneri zabl e nononer
havi ng the alkali-soluble group includéazo conpounds such as

2,2' -azobi si sobutyronitrile, 2,2'- azobis-(2,4-dinethylvaleronitrile) and
"2,2' -azobi s- (4-nmet hoxy-2,4- dinethylval eronitrile); organic hydroperoxides
such as benzoyl peroxide, |auroyl peroxide, t-butylperoxy pivalate and

1, 1' - bi s- (t brdreyynsepionsty syl Shvidaseprapienas propit dgidropeproriodete, hutyldases
where a peroxide is used as the radical polynerization initiator, a

reduci ng agBriroxaEropienysuethplgehydrpxys trethr dupeperi methglonethoxymcetetem a
redox-type initiator. 11 The wei ght average nol ecul ar wei ght of the pol yner
cont ai ni ng €Wl medioxgacetag, Pyapkt mehokeacaisieo eyl mythsydcatgte methyl kal i - sol ubl e
group(s), which nmay be used in the present invention is preferably 2000 to
100, 000, noP@opYaseiateapihy! gboyaceasopropy sthoxyageidts, birtwl ethoxedcstaten metl5000 t o
30, 000, the wei ght average nol ecul ar mei%ht being 5 neasured using gel

per neati on BIPER¥ACEGEa WY RIGHOERpT IS sRIGPY Preraxiraceiite, tivty] praposyasetate, wei ght

of polystyrene. If the weight average nol ecul ar weight is nore than

100, 000, t hEcHuy buigpyacgtape ethal brime@ceials, pionkl hutesyasetatehutyl bubnxyaestataded,

and if it is less than 2000, the shape of pattern, resolution, devel oping
per f or mance™MgAty! Rebgthoxy@soniengie ethyb anateoxysrapéapated pwpyld The pol yner

contai ning the radical -pol ynerizabl e nononer(s) having the alkali-soluble
group(s) majrcBexypiogionad hitHuamelhosypropionate, mothgl Hethokerrppiopaterathyldy  be
used in conbination. The carboxyl groups or the phenolic hydroxyl groups
may be prot@exguoRienrye.Preme 2pahaxrprapianaic hutyhigthonprppionates metby?-oups may
be renmpved after the polynerization, thereby giving al kali-solubility. The
pol ynef maybBEx1pIopipast Peite sy pEapiensie; ety 2 tHwxy pranippaicebidyl -0 vi sibl e
light or to change the softening point. As the (a) conponent, at |east one
sel ect ed fr BHPKHECRPBUR BYRY %meﬁrgxwropmafef%%ylﬁsmﬁ@sxmem@@%empp}dr
containing one or nore of the structural units as the major_  constituent,

of the fol | SWRGHCPBFARIPIRE, RELY! Bancdhgypiapipnagegmethyl 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, t-butylperoxy pivalate and [,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.



(O1 1- CORLI-CONH -R2 N1 (1) In
4R5--N. }CO---Rl CONH --R2 Nj S (COOR4 COOR)r (s (2) 12 H
p (OH H(OH)p X-*R5)-N-f CO---RI1-CONH 2--N f CO R1L_CONH ER5) - X
MCOO?S )r (CQOR4 )s ( CON, m(OH g (OH)p y--fR6 CHA-NR2

‘N-- CO- R1- (4) HHI (COCR4)s(COCRS)r (H)g (H)p (H)qg y--f RS
CO+tN-R? N_CO NR2 NCORS$ y (5), HI HTn HI H ~

( COOR4) S( COCRS)r ew&h}§Vf(r9$?el“r1@1|eﬁularnwshtrﬁf|thfepqlmymt epnianing B nadiselesent s an
organi ¢ group, havjin q not less than 5 2 carbon atons and a valence of 2 to
8; R2 repr eé’gwpge“éﬁb &pRAMEr (g yprerthe alkaliwgeluble group(s), which may be used in

the present invention is preferably 2000 to 100,000, more preferably 3000 to 50,000, _

S (COORS r (COOR4 (OH )p (H

still more preferably SOOO to 30,000, the weight average molecular weight being

5 measured using gel permeation chromatography and expressed in terms of the
molecular weight of polystyrene. If the weight average molecular weight is more
than 100,000, the developing 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.

10 The 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 (a) 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:

(<|)H )p (rlaH )a
—-[-CO-IT'—-CONH —TZ—H-]—D— (1)

2 (Coor®)r (COOR*)g

(?H e (claH )q

H
X—(—R"’)—N—[-CO-“R[L“CONH -—-ITZ---—Q-]—H—— )
n

(COOR?), (COOR*),




| ess than 2 carbon atons and a valence of 2 to 6; R3 and R4 independently
‘represent hydrogen or organic groups having | to 20 carbon atons; R5
represents a divalent organic group; Xland Y independently represent
organi ¢ groups having at | east one substituent selected fromthe group
‘consi sting of G -C O hydrocarbon groups 10 containing at |east one organic

group selected fromthe gr onS| S ? of car 5 group, phenolic
hydr oxyl group, sul fonl c g Cf"g qr at ed Ppcar bon groups, nitro

group, nethy est rou alkrn | group, a I 10

hydr ocar bon X)_&%ss_ —l’ en@@ L%%‘ P?th'#st pf‘]?go 00&
represents an int eger to 10 o} |nde endent|y represent |nt egers
of 0 to 4; and r and s ? rnde(rf?‘s epre Oﬁnat)egers of 0 to 2; and
p+ g >0). The alkali -soI ubl e res| ns represent ed by, or containing one or

more of the structural unlts(@ﬁ)he maj or gpp tituent, represented by the
above-described fornmulae (1) to ) may bejco Avert ed to a pol yner having

i mde rings, @@QJ _%_ r_gther, r fuc Thus ey are

heat - r esi staXta r Slﬁ precu rﬁor ¢1@ esiébra 20 an&afesi stance to
organi c solvent are greatly |n rea uponl f or n, Ng r| ng structures. 13 The
fornulae (1) to (5) represent(QAQR )$ aci O(QlRI ng hydr oxyl groups. By
virtue of the hydroxyl groups the solubility in aqueous alkali solution is
i ncreased when conpared t e polo(ﬁ11| c aci d i ch do not have the

hydr oxyl groups. Armng th yﬁes n}Rjroxyl ? aps, phenol i c hydroxyl

group i s pr |ty n a S ution.
By mcorporg&e t f l t I g:‘t'ﬁ?e@] kp“é %{ ?‘Jf")e
o no es

formlae (1) to(5) |na % by V\elght
appropriate water repell en e)rst (COORJilven tQp@ﬁ’e gnterface of the film
so that penetration of vvater or agueous solution into the interface is

i nhi bi ted. WA Farpdag dato o1 thrarqsrreset@rrgﬁmefgr%rfevmsawt Feothey wei ght
is not _preferred 10 because the solubidity in aqueous alkali_ solutionis
decr eaSed, f&8iP8h 3i0kes ang asfalpase ef 2 (¥ \Ferﬁeperenrw PERYHEIOURDGYRG 1PF ng
structures Iorned by the heat treatnent is_ dgecreased, and the solubility
in fuming n eﬁﬂhé‘ngé?@ops"t%’é%?@e?s\éaéem‘?ﬁﬁ% to 62 @R eindensndentlyyepiestat at ons i s

preferably no& | ess than 10% by 1ght and not nor g t han 20% by wei ght.
hydrogen or organic groups havmg 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 cpnsisting of C-Cyp 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 Cy-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 + q > 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.



15 I n the above-described fornmulae (1) to (5), R represents a noiety of
-acid dianhydride contained in the acid dianhydride units, and represents
an organic group having not |less than B3 carbon atons and a valence of 2 to
8. Rl may preferably be an organic group having 6 to 30 carbon atons and 0O
to 2 hydroxyl groups, which contains an aromatic ring or aliphatic ring.
20 Exanpl es of the acid dianhydrides incorporating R therein, which do not
have hydroxyl grolisformglagdb tal@rgpiesent pelyami avingdiydreytgioups such as
pyronel litic dianhydride, 3,3',4,4' -biphenyltetracarboxylic dianhydride,
2,3,3", 4 - Bypitamefithe hg&gx;@@@pﬁdhqs@ﬁhi\ﬁm ind@ueous alkali solution is increased
2,2',3,3" -bi phenyl tetracarboxylic dianhydride,,

3,3 ,4,4" - béf?i%mremwétcew RelyaminEaidscwhich da gt have theohyroxy] groups
benzophenonet et racar boxyl i ¢ di anhydride, ] o

2, 2- bi s( 3, 48Mm@Erthoppheiiydyeybeenes, phrzmisgeias! group is preferred in view of

2, 2-bi s(2, 3-di car boxyphenyl ) propane _di anhydri de, 1, 1-bis(3, 4-

di car béxyphBsyriubiliyreagicanhilkieli srdution. 1 By inearparating Snerinegiemniil et hane 14
di anhydri de, bis(3, 4-dicarboxyphenyl)nethane di anhydride, bis(2,3-

di car boxyphéatyraetapsasented by Higdemadac () 4¢ &) 4n an empwaof phekesd thew ll §%rhe

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

ani nophenoxypight mypiopriaisaraser repedlest moperphis giiearie thetintgtfassrfithe fibm, so

di anhydride, 5 2, 3,6, 7-napht hal enet etracar boxyl i c di anhydri de,

2, 3, 5, 6- pyr that penerationt ok WeiRs 0T agueatisgalwign inje the interface is inhibited.
3,4,9,10-peéﬁlenetetracarboxyLic di anhydride, 2,2-bis(3,4-

di car boxyphBEaMey#ex sp1tes b Hiubpameonms o mpde thae 20% B weighs pgt preferred

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

di car E)@xybehf‘zcéwf‘dg?f?iﬁ rpsuegusabiabise Bignds drcaasngd resiance tporgagc

bi s(trifluorqgnethyl)-4 4-bis(3,4;dicarboxyphenoxyébiphenyl di anhydri de; and
al i phatic t&lvem af Bispplyreerdiaxingyingstugtueas dprmes byytae bent trig#teeat acar boxyl i ¢
di anhydride, 1,2,3,4-cyclopentanetetracarboxylic dianhydride, 2,3,5,6

cycl opent ané@(‘é@:’:\ﬁ% @pgg;quop@lw M ﬁy@pg @aric acid 18 decreased.  Thus, the content of

5-(2, 5-di oxqgt et rahydro- 3-furanyl )-3- net hyl -3-cycl ohexene-1, 2-di carboxylic
di anhydr i defluerisetoms isyeferakiycintdess thaps] Ovvcweigsbenl natanare Syaddrkey
comercially available from New Japan Chem cal Co., Ltd). Anpng these,
3,3, 4,4 -bPpi#Bhyl t et racarboxyl i c di anhydride, 2,3,3',4' -

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 benzophenonetetracarboxylic 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



bi phenyl tetracar boxylic di anhydride, 2,2',3,3' -biphenyltetracarboxylic

-di anhydri de, 3,3',4,4'-benzophenonetetracarboxylic dianhydride, 2,2',3,3'-
benzophenonet et racar boxyl i ¢ di anhydri dej4

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

"2, 2-bi s(2, 3-di car boxyphenyl ) propane di anhydride, 1, 1-bis(3,4-
dlcarboxyphenyl)ethane di anhydride, 1, 1 -bis(2,3- dicarboxyphenyl)ethane
dlanhydrldedE@hﬁkBEAUﬁﬁﬁbéE@é&¥ﬂﬂ@ﬁﬂW?ﬂhwﬁah@ﬁﬂﬂaﬁ@¢MKlae bi s(2, 3-

di car boxyphenyl ) met hane di anhydri de, bISéB 4- di carboxyphenyl ) sul f one

di anhydri ded Icaxhogwlenyl)mp@a%%tﬁxg&mdgww Hedicatbamphemilgelfore dandiydfide,( 4 25
anlnophenox Epenyl)propane - bi s( 3, 4-di car boxyphenyl ) hexaf | uor opr opane
di anhydri debis ?dbmﬁﬁwyﬁgmagﬂ&@&h@ﬂﬁ#ﬁ@h2é&b@&&&bhenyI)hexafluoropropane
di anhydri de,

2,2' - bi s(t r PRingphenceyipeyyprapans; k2.3, Ganaphthalaeteyptacbaxyiiy diashrdride, 15
dlanhydrlde are preferred. Preferred exanples of Rl to which hydroxyl
groups ar e adttacherhthalenagieacathoxdic diepydedn 266S.bypyridiactebhtasbuydict or mul ae:
(The fornul ag are shown together with the hydroxyl groups and - COOR3
groups bounéiapbydride) 3.5, 9% dnesrelenetetrasadrayi ‘él@nlmdeld%c% bisét.4i cted to those
descri bed above. These structural units may be e ed i ndi vidually or
two or nore @ﬂbpﬁﬂﬁ@nwxbﬂuorémpmawdﬂdwﬁ31@15 R2 contained in the
diamne units in the structures represented t he above- 10 descri bed

f or nul ae (1§10ﬁ@06mhen@9r)ph@abbe>@ﬂugﬁogmﬁane @ﬁ@é@rﬁ&\ﬂ histb(3.fess than 2
carbon atons and a valence of 2 to R2 may preferably be an organic group
havi ng 6 tod@@rb@W%ﬁoﬁ@@ﬁﬁhml}bwaﬂ@watmﬂgd@mdﬂdw3 ig( s) or aliphatic
ring(s). Exanples of the diam nes incorporating R2 therein, which do not
contaltfl hydbisiifluaremethslly 4 bisd dodicabaxyphiranydiphestibdignhysriderand

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

4, 4' - di am nalphshe iiacarboRdisediadydridesi sueh %@ickﬂbéwptetrwbwbc dianhydride,

4, 4' -di am nodi phenyl sul fone, 3,4'-diam nodi phen sulfide, 4,4"-

di ami nodi ph&R 4'§mlﬁﬁe@@netftr40%bf§@lﬂcérﬁnhﬂbﬁ@ng&;ﬁ)%enzene, benzine, m

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'-
benzophenonetetracarbokylic 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- dicarboxyphenyl)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



5 phenyl enedi am ne, p-phenyl enedi am ne, 3, 5-di am nobenzoi c acid,

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

bi s(4- am nophenoxyphenyl ) sul fone, bi s(315am nophenoxyphenyl ) sul f one,

bi s(4- am nophenoxyphenyl ) bi phenyl, bi s{4-(4- am nophenoxy) phenyl} ether,
1, 4- bi s(4- am nophenoxy) benzene, 2,2'-dinethyl-4,4" diam nobi phenyl,
2,2'-diethyl -4 4" -di am nqgbi phenyl, 3,3 -dinethyl-4,4" 10 di am nobi phenyl
3,3'-dieththW#WﬁHQﬁ%ﬁﬁﬁﬁ@&ﬁﬂhenyl, 2,2',3,3 -tetranet hyl -4, 4" -

di am nobi phenyl, 3,3',4,4"' -tetranethyl -4, 4" -di am nobi phenyl and 2, 2' -

di (trifl uoronet hyreferedexagplasion Boitpwbin hydsaxyhetonpssre ntieched snaludst theses
substituted by al kyl groups, and/or hal ogens on the aromatic rings, and
cycl ohexyl B?P&‘?ﬁeﬁféd§31 dhe felpwinedaenvlae & he fesopiac arastiona tagsther \alftlet%m i phati c
di am nes. However, the 15 exanples are not restricted to those described
above. Thes8Y&pxyl@reinsiandntOORrejouns boungicoBell i ndividually or two or nore
of these may be enployed in conbination. Exanples of the diam nes

i ncorporating R2 therel AOwWakch have idoxyl groups, include those having
fluorine atons such asj2, 2 H[ 4- no- § hydr oxyphenyl ) hexaf | ur opr opane,

2, 2- bi s[ 4- (4- am-npp=3Z0 VRITERGKYIN ROy hexaf | uor opr opane; and those
not having fluori at orb  sugh es, di ari nodi hydr oxypyri m di ne,

di ani odi hydRIRQBYr °di ne, hydr oxy- di am no- tolwe, di am nophenol ,

di hydr oxybenzi di ne; and "ABCH' and "ASPS" (both are trademarks
comercially available from Ni ppon Kayaku Co., Ltd). Preferred exanples of
R2 to which hydroxyl dPoup i s(@ odnd include 25 those represented

by the follow ng fa @-
hydr oxyl group(s ndHo RET%’ {
i ndi vi dual | g3gkctWa-Or nore CtH crs% be enpl oyed in
conbination. In formulae (1) to (5), R3 and R (gg/%t;e the sane or
different, and represengy 5 hydrogen gk organic groups having 1 to 20

car bon at ons. Preferre’@lﬁoﬁ@\c o)
SOE RE S by

(S Oﬂi‘Th Structures may be enpl oyed

N N
H Os H
R3OOC COOR3
N O N
L O
HO OH
R300C " COOR3

-0

5 0 O

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



are al kyl groups having 1 to 20 carbon atonms, which are represented by the
-followwing formula (6) or (7): 19 CH2 CH3 (6) a H CCH3 CH3 } CH3 (7) In
formula (6), a represents an integer ofl® to 19, preferably 0 to 3. In
formula (7), R represents an integer of 0 to 16, preferably 0 to 2. 5 From
‘the viewpoint of the stability of the positive-type photosensitive resin
solution, it is preferred that R3 and R4 are al kyl groups. On the other

zd, tnhat re. g ‘

hand, from SREDs iicligssitrdissninadiphgsy] ether, #4'-digménndiphenklathersbfut i on, it is
preferred that R3 . and R4 are Egdrogen_atons. Since a plurality of R3
groups and/ 8lrmiaodiphsaykmeihane 4t -diapaeedipheny hacthans ddr-dispieedipkenyhy dr ogen
atons and a“ﬁ I groHﬁs may, be enpl oyed in 10 conbination for R3 and/or R4.
By controllf éth‘é"’r pminogmbgd sukfore. Badismerpdiphshyl sulfile: tHe al kyl groups
for R3 and/qQr R4, the dk@@glutiqn rate of the resin_in the aqueous al kal
sol ution rraglaﬁ’én‘lddi’h%i Julide, 4 4-hip(dramingpispexx)enzyise bpdRb gEnsi ti ve resin
conposi_tion Qaving.a desi&gq Qissplution rate may he obtained by
cont r oPl i ngPheengdiamane, proberrlensdipming 3, digninebenzaizadidy lap-naphthientnd R4 are
hydrogen atqQns, and the 15 repainder are al kyl groups. If the nunber of
carbon ato 1%“9?3@@&@%5&élégd@n%g’}SGI*’“H’%“%FWYPWWI)?WfQﬂﬁ’ebIé@Jeous al kal i
solution is decrﬁased. I n ngggulae (2), and (3), the.structure represented
by - NH (RS- fminoRhenoxyphesybsuiong. Hefraedaerieacsphendbirherywbise-for nul a (8)
which is a struchure derived frqn1,a primary nDn%?nine used as Ehe end cap
conpound: (&Jnop enoxy)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'-

10 diaminobiphenyl, 3,3'-diethyl-4,4'-diaminobiphenyl, 2,2',3,3'-tetramethyl-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

15 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-

20 hydroxyphenoxy)phenyl]hexafluoropropane; and those not having fluorine atoms
such as diaminodihydroxypyrimidine, diamiodihydroxypyridine, hydroxy-diamino-
pyrimidine, 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

25 those represented by the following formulae: (The formulae are shown together with

the hydroxyl group(s} bound to Rz.)



20 20 In formul ae (4) and (5), the structure represented by -CO (R5-),,,-Y
-is preferably represented by the followng formula (9) or (10) which is a
structure derived froman acid anhydride, nonocarboxylic acid, nonoacid
chl ori de conmpound or nono-active ester conmpound used as the end cap
“conmpound: 5 71 (10) (9) In the above-described fornulae (8) to (10), R5
represents a divalent organic group, and preferably -CR11R12-, -CHO or
-CH2SQ2-, wherein R afdH R12 7 Y repr esent hydrogen at om

hydr oxyl group or [0 hyi o RO and R10 i ndependently
represent hydr oger !

albexyl group or C1-Cl10
y be bound to form C3-C10
d hydr ogen atom or Cl1-C10
hydr ocar bon group. Anobng these,>~hydrogen atom and Cl-C4 hydrocarbon group
are preferred, and hydrogen atom nethyl, and t-butyl are especially

preferred. R6 258 F‘a i ndependent |y r?’r‘@ [@ drogen atom hydroxyl,

car boxyl, sulf th oI C 1-C 10 hydjoca group having at |east one
unsaturated nit Le 2 er, hydroxyal ki nyl or

C, -C10 hydrocarbon nde endent |y represent carbon at om
or nitrogen atom Further an integer of O to 10, preferably
O0to 4; 1 represents an integer~of O or 1, preferably 0; i 20 represents an
i nteger of 0 or 1, preferably 0; j represents an integer of 1 to 3, 21

preferably 1 or ﬁmtt k and u i ndependént | epresent 0 or 1, Exanples
of the prinary Pant & used as the endocap bund from which the

structure rep led Pl ) la (8 cl-ude 5-am no- 8-
Yy dr ox7 ol i he, T<hydroxy- 8-am nonapht hal ene,

hydroxqu|noI|ne 4-"8lm no
-xy-GLaninonaphthaIene, 1- hydr oxy- 5-

15 hydroxy- 7- ami non&bht hi




am nonapht hal ene, 1-hydroxy-4-am nonapht hal ene, 1-hydroxy-3

--am nonapht hal ene, 1-hydroxy-2-am nonapht hal ene,

1- am no- 7- hydr oxynapht hal ene, 2-hydr oxyt8- am nonapht hal ene,

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

*2- hydr oxy- 4- am nonapht hal ene, 2-hydroxy- 3-am nonapht hal ene, 1-am no-2 10

hydroxynaphthalene 1- car boxy- 8- am nonapht hal ene,

1- car boxy- 78 aphthalen carboxy 6- arfuoeriapht hal ene,

| - car boxy-5-a onapht hal ene,

1- car boxy- 3- am =X 9 napht hal ene,

1- am no- 7- car boxynalbht h ' anlnonaphthalene 2- car boxy- 6-

am nonapht hal ene, X A Ral ene,

2- car boxy- 4- am nonapht hal ene, 15 2-carboxy- 3-am nonapht hal ene, 1-am no

- 2- car boxynapht hal ene, 2-am nonicotinic acid, 4-am nonicotinic acid,

S-am noni co{i nig acid, 6-am nonicotinic acid, 4-_am nosalicylic acid,

5-am nosalic =C|d|,_| 6- arfiyo@H] cyl i ¢ aci ~am no-4-toluic acid,

anmeride, 2-a RNzojc acld, M- am nobenzoj id, 4-am nobenzoic acid, 2-
' ] -an fonic acid, 4-am nobenzene

sul fonic 20 acid, 3am pq 6- d QXypyy i m di ne, 2-am nophenol,

3-ani nophenol , 4- anit®pheéfioi " 5-afi né8- ner capt oqui nol i ne,

4- am no- 8- nercaptqu|noI|ne 1- mercapt o- 8- am nonapht hal ene,

1- mer capt o- nonapht hal ene, 1-nmercapto-6-_.am ponapht hal ene,

1- mer capt o- 5- naqgthalene(hl nmer capf o- 47 amyhonapht hal ene,

1-nercapto-3- t hal neg 1-perc E{ 5 am nonapht hal ene,

2- mer capt o- 6- am non@apht blal ep 2 apt g 5 anlnonaphthalene

2- mer capt o- 4- ami nonapt¥ ha ene 2-er c&Pt o- 3 22 ar ni nonapht hal ene,

| - am no- 2- mer capt onapht hal ene, 3-am no-4, 6- di nereaptopyri m di ne,

2- am not hi ophens <am not hi ophenol , 4.afninot hi ophenol, 2-ethylani.line,
3-ethylaniline, 4 ,Ianqllne 2 4+d| aniline, 2,5-diethylaniline,

2, 6-di et hyl ani | i N8y -dlethylanlllne | - et hynyl -

am nonapht hal ene, I < et h 'non phthalene

| - et hynyl - 4-arni nonapht®a| e et Bynyl - 5- am nonapht hat ene,

| - et hynyl - 6- am nonapht hal ene, I-ethynyl 7- arni nonapht hal ene,

| - et hynyl - 8- anlﬁQEfifif;iene 2- ethi;ij:t:]prnonaphthalene 2-
OH? 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):



et hynyl - 3- am nonapht hal ene, 2-ethynyl - 4-am nonapht hal ene, 2-ethynyl -5-
-ar ni nonapht hal ene, 2-ethynyl - 6- am nonapht hal ene,

2- et hynyl - 7- am nonapht hal ene, 2 10 et hyhyl - 8- am nonapht hat ene,

3, 5-di et hynyl - | - am nonapht hal ene, 3, 5-di et hynyl - 2- am nonapht hal ene,

*3, 6-di ethynyl - | -am nonapht hal ene, 3, 6-di et hynyl -2- am nonapht hal ene,
3, 7-di et hynyl - | - ar ni nonapht hat ene, 3, 7-di et hynyl - 2- ai ni nonapht hal ene,
4, 8-di et hynyl{- %— ) onaphtE?Iene and 4, 8-di et hynyl - 2- am nonapht hal ene,
but the nono ﬁ? &/ I"s3not ré ricted to those nentioned above. 15 Anobng
these, 5 -am no- '& -hydroxyqui noline, | -hydroxy-7-am nonapht hal ene,

1- hydr oxy- 6- am nonapht hal ene, 1-hydroxy-5-am nonapht hal ene, 1-hydroxy-4-
am nonapht hal epe, 2y h oXy- 7- am nonapht hal ene, .
2-hydroxy-6-amrn$ha3ht algﬂe, 2-h%droxy-5-aninonaphthalene,
1-carboxy-7-an\n6%apht£§I &, 1-c&bboxy-6- ani nonapht hal ene,

| - ear boxy- 5- am' nonapht kgl ene, 2-car boxy-7-am nonapht hat ene, 20

2- car boxy- 6- am nonapht hiaf ene, 2- car boxy- 5- ami nonapht hal ene, 2- am nobenzoi c
aci d, 3-arnjnobenzaoic acid, 4-am nobenzoic acid, 4 -am no_salicylic acid,
5- ani nosal iciprmulade), @ representy aointeges eiyil tocl Saptederalily it nobeferapladd).f oni ¢
acid, 3- am. nobenzenesul fonic acid, 4-am nobenzenesul fonic acid,

3- ani no- 4, 6P represpaiscRypieesTAf §itad 6, preferabhbPkedol | 3- ani nophenol ,

4- am nophenol , 2_25 am not hi .ophenol , .3-ani not hi ophenol , 4-am not hj ophenol
3- et hyry! ani | i nefrom hevRRAIAE thedabilsly oL drerasifivittaps PhofRsensitive resin
3,5-diethynyl aniline and the like are preferred. Exanples of the conpounds
sel ect ed f r el 1tgs Bisfereedibatdt | ang Forargakkyl 2rgupsn ny-iy the ether hywb E8FLBRY| i ¢

aci ds, nmonoacid chl gri de .caonpounds and nono-active ester_gonpoyunds used as
the end capv@m%ﬁgsqwlﬂw\&ﬂiaﬁwoﬂlﬁéﬁéhF%E‘%ét is prieaehiha R ¥ Rodtul a (9)
or (10) is derived include acid anhydrides such as, phthalic anhydri de,

mal ei ¢ anhymc{ra%fen HAMF-c HBFCR pl@ﬁq%ﬁg&aﬁea% Wy | STEURSARG ERNIYBEER 3 5

L ouB L e SNGELS IRESL SN SR ShEh S8 Buga povprencl ) S
¢ oo B gphetel o ke BB RSRORD S SN A NS o
car boxynaphztnpdatlhg I;ﬁ('yl ér_orl} sd fo%(\z_aﬂc_i/%?ﬁb,otﬁg Hlasgo%tri](?nl r%{]eedf tﬁé pegiclilrig )‘Eﬁle_ a?’cfueous
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 R3 and R4 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 monoarniine used as the end cap compound:

(R%)

A1\I

™

m;\ﬁ R ®
;

—N—R9),

20




10 car boxynapht hal ene, 1-hydroxy-2-carboxynapht hal ene, 1-nercapto-8

-car boxynapht hal ene, 1-nercapto-7-carboxynapht hal ene, 1-nercapt o-6-

car boxynapht hal ene, 1-nercapt o-5-car box3thapht hal ene, 1-nercapt o-4-

car boxynapht hal ene, 1-mercapto-3-carboxynapht hal ene, 1-nmercapto- 2-

“car boxynapht hal ene, 2-carboxybenzenesul fonic acid, 3-carboxybenzenesul fonic
acid, 15 4-carboxybenzenesul fonic acid, 2- ethynylben20|c aci d,

3- et hynyl benzoi cIfthT@UIaﬂ@)eﬁﬂﬁﬁn)ﬂf@éﬁzléﬁﬂée Y&EieéentgillﬁLrﬂ(é{RyMYb@nzm c acid,

2, 5-di et hynyl henzoi ¢ acid benzoic_acid, 3,4- dlethynylben20|c
acid, 3,5- dPELTRyreRIREBicd béiéliltafollgmr@tﬁeyﬁylpi?l%(b@ﬂtmpb 1Sa%$talcture

3- ethynyl-l-naph oi C aC|d 4- et hynyl -1 -naphthoic aci d

et hynyl - | - ndphYesdram ge agid aﬂhﬂﬁ?ﬁVPn%ﬁmﬁﬁlﬂ%ﬁﬁl% W%Cldﬁhk’cr}‘ilﬁwmp%pht hoi ¢
acid, 8 20 ethynyl-|-naphthoic acid, 2-ethynyl-2- naphth0|c aci d,

3-et hynyI Zoﬁ@ﬁﬂ?ﬁﬁﬁl‘ﬁe "égqf&omﬂourélt‘ﬁ%??t@ eﬂ%ﬁ‘?ﬂ HBRROUAES d,

5-et hynyl - 2- naphth0|c acid, 6-ethynyl-2-naphthoic acid, 7-

et hynyl - 2- napht hoi c ,a and 8- et hynyl - 2- napht hoi ¢ acid, as well as
nonoacid chlorides e jeof ; nmonoacid chloride of dicarboxylic acids (i.e.,
only one carbqﬁy h {wo carboxyl groups is converted to acid

chloride) suchia ' &~aci g, 7Rht hal i c acid, maleic acid,
Eﬁ!ﬂ]S h%ﬁrd@} § halic &%) d,

A\ 1,2 d car boxynapht hal ene, 1, 3-
dicarboxynapgg B , 42 di drboxynaphthalene 1, 5- di car boxynapht hal ene,
1,6 24 _dicar éﬁﬁ al en.e, 1,7- dlcarboxynaphthalene,

1, 8- dléarboxynaphthalene 2, 3- di car boxynapht hal ene,

2, 6- di car boxynapht hal ene and 2, 7-di car boxynapht hal ene; and active ester
conpoundS(ﬂnemhed by reacting the above-nenti oned nonoaci d chl ori de
conpound and h 8 or N-hydroxy-5- norbornene-2,3 5

di car boxyi ni de ng red ar@Opci d anhydri des such as phthalic
anhydride, nualeic anh ; ladl ggaci d, cycl ohexanedi carboxylic anhydride
and 3- hydroxy ( Ty& ;thnocarboxyllc aci ds such as

3- carboxyphenol, 4- ca phehtol , 3-car boxyt hi ophenol

4- car boxyt hi ophenol , 1- hydroxy 7 10 carboxynaphthalene

1- hydr ox -6-carb dr r box
1- rr)ér c ap%lo 7-car % cﬁaéﬁ:r g for:{mﬁ% @g%q aOé Igsaepres nts AD diva ent orgémc
group, and preferably —CR”Rlz— -CH30- or -CH»80,-~, wherein R' and R"

independently represent hydrogen atom, hydroxyl group or C;-C hydrocarbon

10 group. R’ and R'° independently represent hydrogen atom, hydroxyl group,
carboxy! group or Cy-C1g hydrocarbon group, or R’ and R'? may directly be bound to
form C3-Cig cyclic hydrocarbon group. R® represents hydrogen atom or C;-Cyg
hydrocarbon group. Among these, hydrogen atom and C-C4 hydrocarbon group
are preferred, and hydrogen atom, methyl, and #butyl are especially preferred. R®

15 and R’ independently represent hydrogen atom, hydroxyl, carboxyl, sulfonyl, thiol,
C-Cqg hydrocarbon group having at least one unsaturated hydrocarbon group, nitro,
methylol, ester, hydroxyalkinyl or C;-C¢ hydrocarbon group. Alto A
independently represent carbon atom or nitrogen atom. Further, m represents an
integer of 0 to 10, preferably 0 to 4; | represents an integer of 0 or 1, preferably 0; 1

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



car boxynapht hal ene, 1-nercapto-5 -carboxynapht hal ene, 3
--carboxybenzenesul fonic acid, 4-carboxybenzenesul fonic acid,

3- et hynyl benzoi ¢ acid, 4-ethynyl benzoi @lacid, 3, 4-diethynyl benzoic acid
and 3, 5-di et hynyl benzoic acid, as well as nonoacid 15 chlori des thereof;
“nonoaci d chlorides of dicarboxylic acids such as terephthalic acid,
phthalic acid, maleic _acid, cyclohexanedi carboxylic acid,

1, 5- di car boRGHaHY h&r dnand t, It apd wideperdeptiy pmrssantdher, 1.

1, 7- di car boxynapht hal ene_and .2, 6- di car boxynapht hal ene; and active ester
conpounds obt ai né¥AmRles efihe pHEapHEORIFIVES Hisdtes Sircmd pap 6aBPerndd®Y i de
conpound and_ N- hydr oxybenzotri azol e or N-hydroxy-5- norbornene-2,3- 20

di car boxyi nivaiEh thegricre espresgited B IomRAR) Bedeiyad Bivare Srapingsent ed by
formula (8), based ,on the total_ am ne conponents may preferably be 0.1 to
60 nol % mOPEIrERERECHBE*-gminos-Byrirppiamnoline -byrent S-smineperkgasendnt

sel ected fromthe_group consisting of ci d anhydri des, nocar boxylic
aci ds, ®mon Wcmaawqa@p@aﬂlﬁ%dd@da?ﬁ-%amsp Eﬁl?%lé’é’gg’l"yt%npounds used

(3) or ( 10)AmgnHHIREn| JYGERTATTGOTaD AR, |-REHE-bre BT REIFsIE0 60
o ond cap GPMBS R B PHRGEG A (OB R ATE SO W fos of end
Capeat i ng HPHETETEE: bopEr-6- ARt P er GBIt SR TIuPO0enS To
G [ oxame. ot GESBRE AP nDRREURIR o P DB PP RO RBOTS ( he ext ent
E)Ih 22 3? gﬁn' n]{x;gl?i@%{p% C’fg%llpli ?%?%g#—%%ﬁ&ﬁhaqgn%[ %gr%%ky-ly?armem r?arp i[h%}lelng,rl Y,
copol yrror i 2BRSPRGH ATHOTHPPE Pt 5T BOHor P PR QA JRBE N dpr esent ed by,
Const 1t pent SRR TS PR A0S P baa TP AR AT ERIE%) mmy  be
b K e R R WG T WA TR L,
'S aminonaphthalene, 2-carboxy-5-aminonaphthalene, 2-carboxy-4-aminonaphthalene,
15 2-carboxy-3-aminonaphthalene, 1-amino-2-carboxynaphthalene, 2-aminonicotinic
acid, 4-aminonicotinic acid, S-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, 1-mercapto-4-
aminonaphthalene, 1-mercapto-3-aminonaphthalene, 1-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-



replaced with the nonoam ne used as the end cap conpound); by reacting the
-15 tetracarboxylic dianhydride(s) (a part thereof is replaced with the acid
anhydride, nonoacid chloride or the noib-activated ester conpound used as
the end cap conpound) with the diam ne conpound(s); by reacting the
“tetracarboxylic dianhydride and an al cohol to obtain a diester, and then
reacting the obtained diester wth the diamne(s) (a part thereof is

repl aced wi ¥RINCREPhRAEn BRI eungsanienarbthglend apinevhpound) in the
presence of a condensing agent; or by reacting the tetracarhoxylic

di anhydr i dediftfacapterarisniing. 4-snipptaentieacld i satiaethiopheel.doprrothiorfienple
remai ni ng di carboxylic acid,to acid chloride, and reacting the resultant
with the dFsivkelse ésthylaniline,defhylaniling ¢4rdietbplapjling, 3. fraietprenilitge used as

the end cap_ cgonpound). The, polyners_may preferably be synthesized
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15 Among these, 5-amino-8-hydroxyquinoline, 1-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, 1-carboxy-7-aminonaphthalene, I-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



the end cap compound is introduced to pyrolysis gas chromat ography (PGC),
<infrared spectrumor C 13NMR spectrum The al kali-soluble resin used in
the present invention nmay be constitutex by the phenol resin, the polyner
contai ning the radical -pol yneri zabl e nononer having 20 the al kali-soluble
~groups, and/or the polyner represented by, or containing one or nore of the
structural units as the major constituent, represented by the above-

descri bed f@thydrides, ronoeasb@g)ic apids.anenparidohlorideigempphentsand sadne-active pol yner
contai ning the radical -polynerizabl e nononmer having the al kal i-sol uble
groups, or esi¢reopyoyndsusedps heend eep eympannd diom whishile Sretwe repsesenisfl t he
structural units as the 25 nmjor constituent, represented by the

above- descr bpEamuly (B pad 0) is)deriyeq Birludgpcidenhydrides sudhtas phihelie pnlisrideot her

pol ymers, or copolynerized with one or nore other wunits. In these cases,
the total cowleenahygride, madiegeidoeychdesansdiserbopplisanbydridoanse3-27 mi xed, or the
total contents of one or nore other units to be copol ynerized are
pref er &bl y hwtroxmhghalis aphysiidgomogocgehoxylis edids wsh ps Awerbesyrhenplad- 30 mol % To
the al kali-soluble resin used in the present invention, one or nore epoxy
conpounds a%b@ﬁ@h@lmn‘bP@b@ﬁ@Wﬂ(ﬂu?‘Pﬁg%)ﬁ@ﬁPheﬂﬁhﬁ'@éb%drﬁlé@ﬁhemlaﬁpI es of the
5 epoxy conpounds include bisphenol A type epoxy conpounds, bisphenol F
type epoxy eshpotiaphenshdbidraryvibrakosperltheenddydoxyci-esol novol ak epoxy
conpounds, trishydroxyphenyl methane type epoxy conpounds, alicyclic epoxy
conpounds, etheryapphthalers; 1t1y’§@xépﬁ3%%‘b@6’ﬁﬁﬁﬁﬁﬁ§}es Ythy€iaytoani ne type epoxy
conpounds, heterocyclic epoxy conpounds and fluorene group-containing epoxy
10 conpound%%rb%’n@ﬂ@h%lgmqaA@Yégéfdg&arb@ﬂ’&ﬁp}éml?ﬁ?gIé\yé’f?txé"%uch as al cohol s,
phenol s, am nes, acid anhydrides, compounds having active hydrogen atons
may béOenpl edrberynaphhalgs, d -hydroxa-eabanparithalena, 1 a8ereantentr sal ts may al so be
enpl oyed. As the quinaone di azide conpound, which js the (?) conponent, the
conmpounds oFATEPHBAPI)AlERS, drmereRie /R Y R halS o LMPECARE Pg phenol i ©
hydroxyl 15 groups w th napht hoqui ngne di azi de sul fonic acid are
preferred. Eﬂ;xgwnégh%@lmaé-%ﬁ%ﬁﬁo@rh?ﬁv ﬁ&?Fé‘ﬁo TGP Gxyl  group(s)

e e B o e b enl | S5l o711 5P PA

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-diethynylbenzoic 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-ethynyl-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-



Bi sP-1PZ, BisOCP-1PZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP,

-met hyl enetris- p-CR nethyl enetetra-p-CR Bi sRS-26X, Bis-PFP-PC (all of the
above are 20 trademarks, commercially ad4il abl e from Honshu Chemi cal

| ndustry Co., Ltd.), BIR- OC, BIP-PC, BlIR-PC, BIR PTBP, Bl R-PCHP,
"BIP-BIOC-F, 4PC, BIR-BIPC-F, TEP-BIP-A (trademarks, comrercially avail able

from Asahi 8%ni C CR@EH cals_ Jndustry Co,, Ltd.), .naphthal

t et r ahydr ob&KIHpREKBADaleRat I HicgEhoxwraphthelespHofrdicaboxypaphtiplesaehds phenol
and Bi sP-AP (trademark, co rcially available from Honshu 25 Chem cal

| ndustry Codl a@wnaphhébae,%rs%?bwwmhﬁ&nﬁﬁ@%?r%caaiwyaﬁwhfd@%m) may
preferably be esterified hy 4-napht hoqui ngne di azide sulfonic acid or 5-
napht hoqui néﬁ@eﬁﬁfﬁ&?%lﬂ%# BIPFF"(PGQEV geackpg ths ghowsmngainsapmneacidshicsideed by

28 bi ndi ng napht haqqui e, di azi de ;sul f oni cid with a conpound having
amno gro uﬁqrglyoqﬁﬁ?mg &g—gydggx Fy@Rple Wﬁ’ﬁg’?"%ﬁu PEDOFFENERE -conpounds

havi ng_phengl @ r.ou%? are exenplified below Bis-Z Bi sP-MZ Bi sP- OCHP

TekP- 4PBPA #° ngm i sSP-PA HO HO HO OH CH3 HO

Among these, preferred are acid anhydrides such as phthalic anhydride,
maleic anhydride, nadic acid, cyclohexanedicarboxylic anhydride and 3-
hydroxyphthalic anhydride; monocarboxylic acids such as 3-carboxyphenol, 4-
carboxyphenol, 3-carboxythiophenol, 4-carboxythiophenol, 1-hydroxy-7-

10 carboxynaphthalene, 1-hydroxy-6-carboxynaphthalene, 1-hydroxy-5-
carboxynaphthalene, 1-mercapto-7-carboxynaphthalene, 1-mercapto-6-
carboxynaphthalene, 1-mercapto-5-carboxynaphthalene, 3-carboxybenzenesulfonic
acid, 4-carboxybenzenesulfonic acid, 3-ethynylbenzoic acid, 4-ethynylbenzoic acid,
3,4-diethynylbenzoic 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-hydroxybenzotriazole 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
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OHH OHH2 H G -,I-- -C CH3 CH3 C HO HO HO CH3 CH3
tetra-p-CROHH OHOHH OHH OHBIRROP H2Z2 OHH2 CHO Y v -0H
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of types of end cap groups may be introduced by using a plurality of types of end cap
compounds.

In formulae (1} to (5), n represents the number of repeating units of the
polymer, and is preferably 10 to 100,000.

To promote the adhesion with the substrate, an aliphatic group having
siloxane structure may be copolymerized with R' and/or R? to the extent that heat
resistance is not substantially decreased. More particularly, bis(3-
aminopropyl)tetramethyldisiloxane, bis(p-aminophenyl)octamethylpentanesiloxane
or the like may be copolymerized in an amount of 1 to 15 mol%.

The polymers 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 synthesized according to known methods, 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}; by reacting the
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
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
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



BIR-PC OH OH CH3 CH3 BIP-BIOC-F C OH OH 5 BIR-BI PC-F Bl R-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, %ore preferably 350 to 800. If the
nol ecul ar wei ght of the napht hoqui none di azi de conpound exceeds 1000, the
“naphthoquinone di azi de conpound may not be well thernmally deconposed in the
5 later he %atnent so t hat thF awéglens that the heat resistance,
nechani cal draingdhectetraganhoyylig Gitespd gp alegheldp QBtIT ¢ AISHES (ar e)
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conpoupd hayvin enol i.c dr ox rou the resin osition is not
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Examples of the reaction solvent used in these reactions include N-methyl-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 C13NMR 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



20 heated, which col or has an absorption maxi rum at a wavel ength of not

Il ess than 350 nm and not nore than 700 nm nore preferably not |ess than
350 nmand not nore than 500 rim |If t2¥%e color formed by the heatsensitive
conpound has a wavel ength of shorter than 350 nmor a wavel ength of | onger
“than 700 nm the filmafter the final heat treatnent after the patterning
does not have absorption in the visible range, so 25 that it is difficult
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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-
OC, 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
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met hoxyphen )neth | ene] bi [ 2- cyclohexylph nol [ (3- hydr oxy- 4-
met hoxypheng}l‘ ﬁg‘Péﬁ]é%%a ezlowtﬂﬂ%@%w% S}(arehde@reaf é@

ethoxyphenyl)net | ene] bi s di net hy] et hy 6- et hyl phenol 4 4'-1(4
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dissolved in the alkaline developer after exposure, loss of film by the development is
15 small and development in a shorter time may be attaine;d. 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 upon 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 (¢) component used in the present invention is preferably a heatsensitive

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



4- hydr oxy- 6- met hyl phenyl )] net hyl | phenol , 4,4" -(3,5-di nethyl -4-
- hydr oxyphenyl net hyl ene) - bi s( 2, 6-di net hyl phenol ),
3, 3- bi s(p-di net hyl am nophenyl ) 33 6-di n¥# hyl am nopht hal i de,
3, 6- bi s(di net hyl am no) f| uorane-y-(4'-nitro)-am nol act am
*2-(2-chl oroanilino)-6-diethyl am nofl uorane, 2-(2-chloroanilino)-6-
di butyl am nof | uorane, 2-N, N-di enzylanino-6-diethylanianluorane, 6- _
di et hyl ani n§Mpsree Mhﬁf thag1&8A&. The higher the temperature at which the
2,2 -bis(2-chl orophenyl)-4,4" 55 -tetraphenyl-1,2" 5 bi (imdazole),
1, 3- di ent hyheateasiyngimpeundroolsst dhrebetter HisinepiTesiganqeh jighgemperatures,
di but yl am nof | uor ane, . 3, 7- bi s(di net hyl am no) - 10- benzoy] phenot hi,.azi ne, 3 -
_ di et hyl am n#dthe heigrdberightsesisianseve thay frerdegtoprof fsling ey irradiation with
3-di et hyl am no-6-net hyl - 7- ani |l i nofl uorane,
3-ti et hyl anPY8visbiaighy fora lgng fimsds ﬁra%}feane and 3- cycl ohexyl ami no-
6- met hyl - 7-ani | i pof| uorane. 10 As the (c) conponent, the hydro
gr oup- eont ai ni ng LBGH SeRMBLNRRYIEAdn theRreselt RyeHIoRnAKRS aéltqsa{nawetﬁ%/@gbm ed by
the following fornula (11) or (12) are @%eferred' R13 EWAE%lz% 34 In
formul ae ( 139PSiiNg dyq oy Prepis $egsIRBBAYS RIS &QWPP‘;P@ e#@ YA Ygen, Cl1-C12
hydr ocar bon group,, C3- alicyclic group, C6-Cl5 hydrocarbon grou
cont ai ni ng CHPRAHRGS Bay %é‘%%s? chepl@byA h% %rcéﬁrﬁfcff)?t%w&‘%t%m%n i nt eger

of O or 1, preferably 0; 7 represent.s an integer, of O to 3,.preferably 1;
wl to w23 i AdepéHeshares by @ﬁ@@%@h?fs as"«lﬂftﬁg@glé% gigifhegndle systeq) atn&and
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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-hydroxyphenylymethyl]-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-
hydroxyphenylmethylene]bis[2,6-dimethylphenol], 2,2°-[(4-

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

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



hydr oxyphenyl ) net hyl ene] bi s[ 2- net hyl phenol ],
“4-[ bi s(4- hydr oxyphenyl ) net hyl ] -2 et hoxyphenol ,
, 4' -[ (4- hydr oxyphenyl ) net hyl ene] bi s[ 2,8- di net hyl phenol ], 2,2'-[(4- 15
hydr oxyphenyl ) met hyl ene] bi s[ 3, 5- di net hyl phenol ], 4, 4" -[(4-hydroxy- 3-
“met hoxyphenyl ) nmet hyl ene] bi s[ 2, 6- dlnethylphenol] 2,2 [(2
hydroxyphengm#nethylene]bls[2 3.5-trimeth phenohi,( -[(4-
% 4 -

hydr oxy phenyydrerstrhsnd iaqthylenedbis| 23 .o1tsimeitiphpralh 6 -1 ( 2-
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met hoxyphené?%‘ i }ngﬁg} g?nse%tﬁtr ﬁlh pﬁ'ydh%ﬁglgf '} [(é -[ (4- hydr oxy-
met hoxyphenl¥yd)roxyptﬂgnyefﬂr?e]tgylgr[e?béﬁ—mgtrhylrr%&@ﬂ E'ber[&” 4, 4 -[(4-hydroxy-

15 hydroxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4°-[(2-hydroxy-3-
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o

PP w

-methoxyphenyl)methylenelbis{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-
methoxyphenyl)methylene]bis[3,5-dimethylphenol], 4,4°-[(2-

20 hydroxyphenyl)methylene]bis[2-methylethylphenol], 4,4’-[(3-
hydroxyphenyl)methylene]bis[2-methylethylphenol], 4,4°-[(4-
hydroxyphenyl)methylene]bis[2-methylethylphenol], 2,2°-[(3-
hydroxyphenyl)methylene]bis[3,5,6-trimethylphenot], 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)phenotl], 4,4’-[(3-hydroxy-4-

methoxyphenyl)methylene]bis[2-(methylethyl)phenol}, 4,4’-[(4-hydroxy-3-



15 et hoxyphenyl ) net hyl ene] bi s[ 2- (net hyl et hyl ) phenol ], 2,2'-[(4-hydroxy-3-
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et hoxyphenyl ) net hyl ene] bi s[ 2, 3, 6-tri netkyl phenol ], 4,4'-[(4-hydroxy-3-
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“hydr oxyphenyl ) net hyl ene] bi s[ 2- cyclohexylphenol], 4,4 -[(4 2

hydr oxyphenyl hylene]bls[2 cl ohexyl phenol 4' -1 (2- hydroxy 3-
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phenol and 4,4
hyd{oxyphen9?%%¥ﬁ§ﬁgﬂg?gﬁﬂ§%ﬂb§Eﬁﬂﬁﬁ#ﬁ§ﬂ5ﬁ§ﬁ8k?4'ﬂﬁese hydroxyllﬁroup-
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gr oup- contQB% SHﬁﬁﬂﬂﬁ QFE% ﬁﬂﬁ ﬂ%ﬁhéﬁ'ﬁgégﬁ }%%ﬂnay be used as
t he qui none_dj a2| e af est nds with
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resin. If t&ﬁo;?ﬁah%ﬁﬁﬁm&ﬁyl%nﬁbfsfz)-(l?ﬁafrﬁe?ﬂﬁethyl\f-%-l%&ﬂ?l%ﬁ b PACR S

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

20 dihydroxyphenyl)methylene]bis[2-cyclohexylphenol], 3,3°-[(2-
hydroxyphenyl)methylene]bis{5-methylbenzene-1,2-diol], 4,4’-[4-[[bis(4-hydroxy-
2,5-dimethylphenyl)methyl]phenyl]methylene]bis[ 1,3-benzenediol], 4,4°-
methylenebis[2-[di (4-hydroxy-3-methylpheny!)]methyl]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)-



300 parts by weight per 100 parts by weight of the (a) al kali-soluble
-resin, the resin content is small, so that the adhesion of the resin film
with the substrate nmay be degraded. 2®3The (d) conponent used in
conposition of the present invention is a conpound which does not have an
“absorption nmaxi num at a wavel ength of not less than 350 nin to | ess than
500 nm and has an absorption maxi num at a wavel ength of not |ess than 500
rim and nof-d Fﬁ)@téylﬁﬁwp’ﬂgﬁhﬁ%rﬁGW@IH@WH#“I@@}%@W@%( -(4gnigpg-amipelpgame
pignent may_preferably be used. As t conponent, at |east one 25
conpound i s2 ﬁ%@ﬁbﬂﬁﬁﬂH@&éﬁ%@@ymvm¥ﬁbﬁEm6¥%66ﬂﬂ8ﬁ@n%mghﬁrc pi gnent may be
used, (2) two or nore be used in conbination or two or nore
organi c pi g%ﬁw&amlﬁa@uqs@m%é&ﬁwbe%mraﬁ bostiet Wr\%ﬂ“ﬁ%‘eo@' nore dyes and
two or nore organic 37 pignents may be used in conbination. As the dyes to
be used as @lﬁ@ytaa}me@%@rléhﬂuonaﬁ% &S(Wmomreayléér%@r% tetienbeRyl-lo? gani ¢
sol vent which djssaolves th a) al kali-sqluble resi.n, and which are

mi sci bPe  wPit(Emidagclgh éé‘nﬁilémélﬁll\ﬁéiﬂ\?thylé?‘@%}“@faé‘far%@“ ipp-gfragthrido dyes i ncl ude
oi | - sol ubl e _dyes i sperse dyes, reactive dyes, acid _dyes and direct
dyes. Pref eérbgalwe@gmral@eeﬁr?sblé(ﬂlmehﬂr@ff&)sl Otl??éF‘éYéP%qnﬂ@l‘% 5
anthraqurnone based, azo-bas d phtglh?é i ne- basg net hi ne- ggh d and
oxazi ne- bas@§thiAsEno-gchigrp/- Etbq’i@@ y §’Eanﬁfe3r'i ietplaningGumet

further contajn metal conplex salt{s. Anong,these dy phth | o anrne-
based dyes aHHnYfHOEMcoSyATHHANERsCipetydy -mdinodiuarang apd ggycle ‘?ﬁi’ﬁ D83l ts are
10 especially preferred The above-nenti oned dyes are preferred because
they are eSmratndriraniingflgraneesi st ance and | i ght resistance. Exanples of

t hese_dyes include  Sum | an, trademar ks, rcially
avai | &8l e from SOk CO”@W%% I}iyaéﬁ% ontayyng ()Ofnp@ruﬁg%}lla“‘@r acet ,
Filam d, and. Irga perse tra rcr | abl e from
Chi ba SpeC|3F¥§g@§@ﬁ? emé%?ﬁﬁﬁﬁaéﬁa%ﬁ @ékﬁﬂ“( fine, and

Aci dol Dyes %%xﬁgenarks connercrally avarlable froanASF); Kayaset, and
Kayakal an D§ rademar ks, comercially available from N ppon Kayaku Co.,

Ltd.); Valifast colors Dye (tradenmark, 8 rcraIIy avai l able from
Savi nyl, Sand

Oientchential Co., Ltd.); Pol ysynt hren, and

(12)

(OH)w11




Lanasyn Dyes (trademarks, commercially available fromd ariant Japan Co.,
-Ltd.); 20 and Aizen Spilon Dye (trademark, commercially available from
Hodogaya Chemical Co., Ltd). These dye®t nay be used individually, or two
or nore of these dyes may be used in conbination. As the organic pignents
*which may be used as the (d) conmponent, those pignents which have high
heat resitances and high 1ight,resi,stances are preferred. 25 Exanples of

t he or gani chpfogmulae {1 Weind 1%l He Ris éndlependenidy spresenitydiogemtGidhr are

descri bed below in ternms of color index (Cl) nunbers. Exanples of violet

pi gment s i nbydreearPorygrenp, G4-64 alicyelic gep, CeCachydscadenrouprepnBdningxanpl esof
38 blue pignments include Pignent Blue 15 (15:3, 15:4, 15:6 and the like),
21, 22, 60 amesraticaing(s) anph-€és alfoxyhgrogp:deerrpicgivantintegmef Gde 1Pprgfsahly Green 7,
10, 36 and 47. Pignents other than those nentioned above may al so be

enpl oyed. THeY EoreseHs apintegerof ¢jo banglewhly ayl t9rvéX3dndanepdenaly Teprgseddo part s
by weight, .5 nore preferably 10 to 200 parts bjé/ wei ght per 100 parts by
wei ght 2of t Héeger) ofd} fodl: wl Ha@EituBPe apd 1AW Whewelrifent of the (d) conpound
exceeds 300 parts by weight per 100 parts by weight of the (a)

al kal i - sol ubl e rBisfredgramples iof thegrimprundsqerifeanted byghe phave-depaibedhesi on of
the resin filmwth the substrate may be degraded. The organic pignments nay
be subj ect efPriylag (dLyand(b2) ingludedAt. 4 soethyhigenegasphenolgh-# sEat nent , aci dic
group treatnent qr basic g]r oup treatnent as required. The organic  pigments
may be usedMcHybdenstrisgherpleddi-Epdwdwrypheaxlmpdylsneiomsiiengeneaping)dhi ¢
surfactants, anionic surfactan noni oni ¢ surfactants ?r%ﬁ]ﬁté[gr' C

surfactants [(4'3§FIP?%H§D’BS@§@H§&?§S?5@P§rﬁ»"s"[éﬁaquotﬁb?r}y@éﬂ ; ted>Sur fact ant s
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di oxi de; and, owder 1% 4°-[(4-hydroxyphenylmethylene]bis[2,6-dimethylphenol], 2,2-[(4-

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



pol yi m de may be added to the resin conposition. The above-nenti oned
~additives may be enployed individually, or two or nore of the additives
may be enployed in conbination. To prdifote the adhesi on between the resin
conposition and the substrate 25 such as silicon wafer, |1TO substrate or
*Si 02, a silane coupling agent or titanium chelating agent may be added to
the photosensitive conposition in the formof varnish in an anount of
0.005 to 10%h{ -ferdirphenyleasdimethykidgneltetrakisniigasly 4o mlly-34-be pretreat ed
with the solution of the silane couplin a%Fnt or titaniumchelating agent.
In cases mhﬁmﬁwkﬁ@hgﬁﬂgﬁéaﬁﬁﬁbﬂﬂHBﬁg@@ﬁﬁ“&?eﬂ?@ﬁhﬂu“?thelating agent is
added to the varnish, a silane cou%%ing agent such as
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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)methylene]bis[2,3,6-trimethylphenol], 4,4’-[(4-hydroxy-3-
methoxyphenyl)methylene]bis[2-(1,1-dimethylethyl)-5-methylphenol], 4,4°-[(2-
hydroxyphenyl)methylenelbis[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-(1,1-dimethylethyl)-6-methylphenol], 4,4°-{(4-
hydroxy-3-ethoxyphenyl)methylene]bis[2-cyclohexyl-5-methylphenol], 4,4°,47-
methylidenetris[2-cyclohexyl-5-methylphenol], 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-



propyl ene glycol nonobutyl ether, y-butyrolactone, N nethyl-2-pyrrolidone,
-3- net hyl - 3- net hoxybutyl acetate, 3-nethyl-3-nethoxybutanol, ethyl |actate
and 25 di acetone al cohol, but the orgaritc solvents are not restricted
thereto. These solvents may be used individually or two or nore solvents
"may be used in conbination. The solid content in the varnish is not

usual | y be about 5 to 50% 40 wei ght, preferably 10

restricted, _and ma q b
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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



25 be attained by using a hot plate, oven, infrared, vacuum chanber or the
-like. In cases where a hot plate is used, the substrate coated with the
conposition may be heated while being M rectly placed on the hot plate, or
whi | e being held above 41 the hot plate using a jig such as proxy pins.
"Commercially available proxy pins are nade of netals such as al um num and
stainless steel, or made of synthetic resins such as polyimde resins and
Tefl on (tr apigmgpie)maybriussy ineorabiaaiionor oxy pins nay be enployed. The

hei ghts of the prox¥ﬁfins vary dePending on the size of the substrate, 5
the type of the Aedieryeaiehe usgd petheddt eampanget, fgrdyesehish arsplubleinhg t he
i ke, and for exanple, when heating the resin coating |ayer forned on a
gl ass subst pEeRICSpIVeRighiBol dispatiss thggi)ﬁihak"ﬁgluﬂ@rﬁ?ﬁlﬁtﬁ’é{%i@ Rte isciblfe proxy
pins may preferably be about 2 to 12 mm The heating tenperature varies
dependi ng oWithilee ergpric splveneare pealprryl. r Ssefarred Ayas indudepibeolneladzes. and t he
pur pose of heating, and heating may preferably be carried out at room

t enper &t ur edtsﬁeri%&'e@ eattive dypsaeid dyes andvdirest dygour Breferred dypui tergpshid

phot osensitive resin coating filmjis then _expaosed to actinic radiation

t hrough a phsidersthkensal/ inplyde anfbrpivangrhasedyaro-bpped, ahihplerraningbasedd for t he
exposure may be UV light, visible [ight, electron beam X-ray_or the |liKke.
In the 15 phedera-basdard pxazinenpased ¢vssmspwgll asibese slaeg instomentiongdabeyel i ne (436
nm froma nercury lanp, are preferred. After the exposure, the exposed
coating fil Which furisy cga E’IIBE%BC‘WRIPF‘ galts g e d@1amgdhess Gyess PhiGalpeyaine- t he
exposed regjons, thereby form_ ng the desired pattern of. the coating film
As the deveP#gddyesandph AN hpser dYSAHAIYAE FgiR! PP apliSABe 20

enpl oyed. Preferred exanples of the devel gper include aqueous sol utions of
al kal Xﬁe coﬁ%ﬁ’éﬁﬁ’&%’:”’?&d’ﬁdas Tog pbosapertionpdByas s MrEsdibaeruse ey REnol ami ne,

G eyt o noetandl S SN Bl ey polesLam N QU e sodm
G ety ot g S SR co st pesthanel:
o5 Chah 1BBGREARBasEF o+ hdn: Qafsoly Sreces Flamic, aha Haperst s 11 ¢ 10 1!
(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



t he aqueous al kali solution nentioned above, one or nore of solvents may be
-added. 42 Exanples of the solvents include polar solvents such as

N-net hyl - 2- pyrrol i done, N, N-di met hyl f @gram de, N, N-di net hyl acet am de,

di et hyl sul f oxi de, y- butyrol actone and di met hyl acryl am de; al cohols such
*as met hanol, ethanol and isopropanol; esters such as ethyl l|lactate and
propyl ene glycol nononethyl ether 5 acetate; and ketones such as

cycl opent anbﬁtge pigmyentoinelude Biament Bbisdty(15Rel Dhel 16 and thedikg). 28 cBL60land et one.
These sol vents may be added individually or two or nore of the solvents
may be adde®¥.i nExsomeseifithogreempigmentsheclads/Rigmsnireen Thild.G6anddd- filmis
then rinsed wwth water. Here, simlarly, one or nore of alcohols such as
et hanol andPigswptsopberdhan thoet reentionsd shryk neay alsohesanilpyddact at e and pr opyl ene
gl ycol nononethyl ether acetate may be added to the water. After the

devel oprment , t heThoeanteny of therd) eompoand swpivesieiablytts HeaX00mews By agightr esi n
filmb heatlng the filmin the air or in nitrogen atnosphere usually at
130C tb 35mere msferahdy 3@ trpa(fhiarts by weight pbr 10pare by weighd ofiihet(2) dkdir r i ed
out, air is preferred 15 because coloring of the heatsensjtive conpound may
usual |y be sbelle sesin edf B conentiafithofd) cempewnstexareds SOReatxhywhighhpithe air .
The heat treatment may be carried out usually for 5 mnutes to 5 hour s,
such that s&lpals lft)’e‘ﬁffjébtalf@h@a@) alkali-selnbletresin, shgiresmeonieatissmallusathpls r ai sed
st epw se attalnlng the sel ected tenperatures; or such that the tenperature
i s cont i nuothelagthesignseictheuresi fHm webh g swbstere mange degrpird. for exanple, the 20
heat treatnent ma be carried out at 130C for 30 m nutes, then at, 200C for
30 minutes, andlhheiganic PEEMRDLSBRY Bosuleirdde a sifi F‘&WEW%ISVC $dPsixanpl e,
the heat treatnent nmay be carried out by linearly raisin the t enperature
from A8om teaperkagides arwm%%nﬁarofba%aﬁogp t@?“?ﬁ“\g?ﬁ EGHHY ePECHEANS t o

350C for 2 hours. The optical density of the heat-resistant resin
coating fi | PASHIents nay IZ%USFMQ%H%?’“B@ dismrsﬁmobt%f'l thedisagreat eHeMReat
treatment of the phot osenS|t|ve resjin ositio accor%l grﬁto t he present
i nvention i 8He a‘BPV"ﬁB’t faqtands HPWQHIC(?‘@ RS SMRNPET IS SHB RS | ess than

0.5. If the gptical denf is |ess than 0. %he contrast §3
sﬂlcone based surfas tants and fluorine-contained surfactants may be use

To 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



bet ween the | um nescent area and non-|lum nescent area of the display using
“the <coating filmis not pronoted, so that it may be difficult for the
coating filmto function as a |light-bl3cking separator or black matrix of
an organic EL device or |liquid crystal display device. 5 Wth the
"heat-resistant coating filmobtained by heat-treating the photosensitive
resin conmposition according to the present invention, the optical density
after irradPapieBeated Y"thtlilf‘g?ﬁu‘[f@r()fitb?)ﬁﬁéﬁP%UHL@Bﬁgef& ox tegrm shedatingt er i s not
| ess than 50% of the optical density before the irradiation (that is, the
optical dend¥°fy- retaining ratio is not |ess than 50% . The optical - density
retaining ratio js less than 10 50%if the (d nponent is not contai ned.

| f.the optical - d@fapesyvieas Qteﬁm@e%}ptiag pgent P @nlpmea@% g 19 99gad
resistance is not sufficient, and the degradatjon of the quality of the

di spl ay rraytolt k¥ppISHed ﬁf gicAaRlinzdgentsych WF@W@%H@@XW@%&S&W density
of the insulation |ayer, frontt e initial optical density after use for a

| ong peri odo! JBMINPRIOTYIimeHiPXpE lage.r4 titapinm thatatlfla 82H AT AAERIP P RhE B nCt | on
as a |light-bl ockin rator or, 15 black matrix of_ an organic EL device or
liquid crystept a@égt a@fﬁéwlteevarm%lw%%mo &9 tq/mr‘yebmﬁl&tﬁ%ﬁssbioa i s
preferably not ss .than 50%, nore preferably |l ess than, 70%  stil

more pr ef er@smﬁiﬁﬁp thegaolmerin dsogarniple ngteﬁ%ﬂd£%YeSd%%Yé?emSﬁ¢ mgredeally
optical-density retaining ratjo is described bel gw. As shown in Fig. 1,
when t he he@it “néglr%qraﬁfﬁwéﬁttwasnavfwagedaﬁcp thelPon |ayer 20 3 is formed
on a substrate 5, the cross-section of tge insul ation | ay at the
boundary with t h& gssssyhess Biersbrirteasitisalsd ity thppgp “eTIB‘?IW&PE‘E flﬁaas,-red The
term _"forward- tagered" ?FEIH ans that t eﬁﬁmrle 0 sho in Fig. 1is

| ess tHan 9fPUPERR gy the Flangropp agag%w vty PhEAL 86" 3or e pr ef er abl y
not nore than 450,  still nore refera nore than 30. If th ngle O
"' | arger  + RAORGoL Aol T ol A Balelt e BN S PRE R R ¢ o

be thi t t bou d f. th | at t hat
Fregul ar (SRR AL BiyeohBSi ﬁﬂ%&l&mrﬁnwﬂiﬁaﬁﬁ'&gﬁ@ﬁ¥5 i Yto

Furth f t L. t of
44 gas nif& 7 g tfoérﬂ Orelor Rk PY aBiend Sl i T A R P nS”t he
adj acent %t&spli)sér\g?ei 1@4 W%é?#laus?lt %?e c%ragng”%g% C(%]tmg, i 1p ggart#tg? srpray' coatmg

further,

15 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

20 include organic solvents which dissolve the alkali-soluble resin of the (a) component,
such as propylene glycol monomethyl ether acetate, propylene glycol monomethyl
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

25 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



may be formed at the edge portion of the electrode, so that undesirable
“phenonena such as dielectric breakdown and generation of |eak current are
likely to occur at the 5 edge portion #1 the el ectrode. The present

i nvention will now be described in nore detail by way of preferred
“exanpl es thereof and corrpar ative exanples. In the exanples and conparative
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obser ved W Bgexﬁpl%(s\?gcnnilﬁ'ﬁlaﬁy,%%qlﬁﬁl éﬁ‘agsro(%%g&ole ime glass having a barrier coat made
of SiO; or the like, with which the amount of the ions leaked from the glass is small,
is employed. The thickness of the substrate is 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



5 ("S-4800", comercially available fromHi tachi H gh-Technol ogi es Co.,
Ltd.), and the angle 0 shown in Fig. 1 was neasured. (4) Evaluation of
Durability of Lum nescence An organic ellectrol um nescent device of sinple
matri x type was prepared. The device was illumnated at a relative

“hum dity of 85% and retained under this 10 condition for 250 hours. The
ratio of effective |um nescent area (S) was cal cul ated - in accordance with
t he fol | owi g hetplateiushe aSiggueh 8 PRy PI0 Weatasrpiakly ayalahle nrowy Pigs eteal
effective lum nescent area and S2 neans the effective |um nescent area
after ret ai pdgOtmelaisvehes gopimppoanoizisless desbyartpasisiol sEthets 18sins Synt hesi s
of Hydroxyl G oup-containing Acid Anhydride (A) Under dry nitrogen gas
flow, 18.3 Hcpes pelyipidy resinszand Hsiflgn (tga%maﬂ@, and any of these proxy pins may be

hydr oxyphenyl ) hexaf | uor opropane (BAHF) and 34.2 g (0.3 nol)_ of

al |yl gi yci dimplogedae rThrderehin afdhe proyy PSR dpperdipe B ther dreafttbn BIDSHAS: t he
resulting mxture was 20 cooled to -15C. To this mxture, 22.1 g (0.11 nol)
of anhydr ouketynertithg tepia laxer fobg kratedi Ssauinrage phhasting apd the likg and 8T act one
was added dropw se such that the tenperature of the reaction mxture did
not exceed @XampM,tdendisaedbs singtoating layer foppeden 2 glies substiate sirgnedQ ur e was
reacted at OC for 4 hours. This sqlution was , concentrated in a rotary
evapor at or , mghe 38¢ e 8 dul mantheleichi @f ey nrexypips way priferably begbowts bt ai n an
acid anhydride (A). 46 (A) 0 O Synthesis Exanple 2 Synthesis of Hydroxyl

G oup- cont alh™y Di ani ne ~ Conpound (B) In 50 ni of acetone and 30g (0. 34
nol ) of propylene oxide, 15.4 g (0..1 nol) . 5 of 2-am no-4-njtrophenol was
di ssol ved, and t hee hralipg teanngeatie yarieydapsnding en thegypg of te ppatingresin ifing g

0. 055 nol) of 2, 2-bis(4-benzoyl_ chlorid ropane di ssal yed in
( 10 )to be heated an ghe purpose %f heating, and%)egtlngpmay preferably \{)e carried out at

room temperature to 180°C for I minute to several hours.

The thus formed photosensitive resin coating film is then exposed to actinic
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 developer 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.



60 mM of acetone was slowy added dropw se. After conpletion of the
-dropping, the resulting reaction m xture was allowed to react at -15C for
4 hours. The reaction mxture was alloted to warmto roomtenperature, and
the generated precipitates 10 were recovered by filtration. The
"precipitates were dissolved in 200 m of y-butyrolactone and 3 g of 5%

pal | adi um car bon was added thereto, followed by vigorous stirring of the
resul ting ﬁi‘@éﬂﬁlﬁéoﬂh‘?ﬁ?jdﬁ@gé}ﬁihgjésmlﬁéls@]@élﬁs\%mb aatN-setd2tpymolidongact i on
vessel to supply hydrogen gas to the reaction m xture. The stirring of the
reaction m karﬂénWéEIfqlﬁla@uﬁ%Mhled:m@thﬁ&ﬁ@ﬁ&mldeedﬁ@fﬂbﬂéﬁi@xm 1 the balloon
did not shrink any nore, and the reaction m xture was stirred for another

2 hours undbetyrohstensrar dirsethylasrylamide; algehobymsh gametanolosianelendt t ached.

After the stirring, the palladiumconpound was renoved by filtration, and
the sol uti olfomRpaRrstst susheaa ethil lacietsrand prenyignsiedtcel menemethyt ¢ftbervol ume of
the solution becane half of the original volunme. Ethanol was added 20 to

t he obPai nedretaiei@BA keignes wish ap @@ﬂ@@p@ppmezawlalwwep@pbl&vhlﬁaorte@nébt ain the
desired conpound. 47 nt hesi s Exanp mpound. (C) F3C CF3 NH2 (B)
Synt hesi s omefykisehul Bp- Em@a?lﬁﬁmgrwé?maﬂ@di Iﬁdlycsbla ohfWoRignegTand
17.4 g (0.3 mol) of propylene oxide, 18.3 g (0.05 5 nol) of BAHF was

di ssol ved athg splventyinay hegdded inosthdeption. - 150 To this mxture, 20.4 g
(0.11 nol) of 4-nitrobenzoyl chloride dissolved in 100 m of acetone was
slowy added dr opfiFsie Aquﬁ?m%fﬁéhﬁP%ﬁgrfém ig henringed, with waéera) Hsted to react
at - 15C for, 4 hours, and th the mxture was allowed to warmto_room

t enper at ur eSIMIHY. onesimare gf %laolwlﬁ $ush 85 pihanolead soprapardlaansd eststs sychid on and
dried_in vacuum at 50 10, The t hus obtajned 30 of saolid | aced in a
300 nitOst ai F¥slactatedafl Propylepe eliel ma%nﬁhglﬁéf}eééae%tﬁ% erpdd %va%a rFE? hyl

cel l osolve, followed by addition of 2 g of 5% pall adi um carbon. After
attachi ng awﬁtf&r ogen gas balloon to the reaction

After the development, the coating film is then converted to heat-resistant
resin film by heating the film in the air or in nitrogen atmosphere usually at 130°C 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 (O.D) of the heat-resistant resin coating film with a

25 thickness of 1.0 um 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



vessel, reduction reaction was carried out at roomtenperature. After about
-2 hours, it was confirmed that the balloon did not shrink any nore, and
the reaction was 15 conpleted. After coffpl etion of the reaction, the

pal | adi um conpound used as a catalyst was renoved by filtration, and the
‘resul tant was concentrated in a rotary evaporator to obtain a diam ne
conpound (C). The obtained solid was used for the reaction. (C H2N NH2 48
Synt hesi s erethe lagpineseest areppndyan-ynesns apsa o teadismlagusiatiene

Compound (D) In 100 nml acetone and 17.4 80.3 nol ) of propyl ene oxi de,

15. 4 g (0. 1cqabing filpfis QOtQﬁPIﬁ@teer%ﬁtbatdeéhgﬁ xﬁﬁ%ulafogﬂwlwgan& fthe nmixture
was cooled to -15C. To 5 this mxture, 20.4 g (0.11 nol)_ of 4-nitrobenzoyl
chloride di Bustiones 3 hghtddogkingepagtor onblagkmagoviiap Hideyios 8e. After

t he droppi nﬁ, the mxture was allowed to react at -15C for 4 hours, and
then the ni Hguid erxated dsplayWevice.o warmto room tenmperature. The precipitated
white solid was separated by filtration. Thereafter, the sane operations
as in 8ynthesis B¢ beat-rogasiant captinedgmpentained bpheat-Heetng thesired 10
conmpound. H. HZN N O NH2 (D) OH Synthesis Exanple 5 Synthesi s of

3,3, 4, 4 - dPisHRIPSIEYH I COMINQsHioB axsarding i the pasent-ipyRnlipndhe eptic chl ori de
solution (E) Under nitrogen gas flow,_ 24.82 g (0.08 npl) of 3,3 ,4,4" -

di phenyl et hégisity aﬁ%rtlrraélag%wgﬁh ilightioa ARY heyrs usias a xeepndade pgtes sant Jesss

n- butyl al cohol were reacted at 95C for 6 hours. The excess n-butyl

al cohol wasthay ég%r(gttg@oﬁm%qieqsgﬂ befere the irradiation (that is, the optical density-

retaining ratio is not less than 50%). The optical-density retaining ratio is less than
10 50% if the (d) component is not contained. If the optical-density retaining ratio is
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 less 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 0 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 be

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



pressure to obtain 3,3 ,4,4"-di phenyl ether tetracarboxylic acid di-n-butyl
-ester. Then 95.17 g (0.8 nol) of thionyl chloride and 70 g of
tetrahydrofuran (THF) were added, and 44e resulting mxture was allowed to
react at 40C for 3 hours. Then 200 g of 20 N-nethyl pyrrolidone was added
“and excess thionyl chloride and THF were renoved under reduced pressure to
obtain 239.6 g (0.08 npl) of 3,3',4,4"-diphenylether tetracarboxylic acid
di - n-butyl &3theay divada semdiee wiriaes betweer) theyglationilayerardibe admesydaygbsi s of
Qui none Di azi de Conpound (F) Under dry nitrogen gas flow, 21.23 g (0.05
nol ) of Tri ¥hichagt satseeriagemay Oééim@r%mw yS@l\lxamgr@bleéecfrrcbmlm@ﬁgm Cheni cal
I ndustry Co., Ltd.) and 33.58 g  (0.125 nol) of 5-naphthoquinone diazide
sul fonyl chigy badormstat Hiesdes pagion of YsElegirods, so that yndssiakle Pharpnesne
tenperature of the the mxture was allowed to becone to roomtenperature.
A m xture ofuch@s gigdgetric reghdoxarndgeacratorpef lgak eureptargdikplyde oscur@at Behy| ani ne
was added thereto, dropwi se such that the tenperature of the reaction

mi xt ur & Wase‘?ﬂ?tpoﬁéﬁns‘éfgh?@leg{:}@eor hi gher. After the dropping, the mxture
was stirred at 30C for 2 hours. The triethylam ne salt was renoved by
filtration, and Thpresqntinvgptionyyil wb@aesmg@ﬂ e detpibyrwineld

preci pitates re recovered by filtration and dried in a vacuumdryer to
obtai n a quPisEREdexamplse thesspp andheompgrativggxamglesg 00 00 102 5 : | (F)

Synt hesi s Exanplet% Synt hesi s of Qui hone Di azj de Conpound (G, Under dry

ni trogen gas fl ol e exempjey dnonpgrative exampley prlopy thpRetical dapdtysaets 4 g
(0.05 nol) of,5-napEtho ui none di azide sul fonyl chloride were dissolved in
450 g of 1, %#Si§i38KGaNeaPeMErasHacqion s Mningscsnt ¢hatckrizticiveragyaluaieddied t o
becone to 5 r?onntenperature. Using a m xture of 50 g of 1, 4-di oxane and

5 06 600f e following methods:
(1)  Evaluation of Optical Density
Optical density (O.D) was defined according to the equation:
0.D = log1o(Ip/T)
wherein Iy means the intensity of incident light in the visible region of a wavelength
15 from 430 nm to 640 nm, and | means the intensity of the transmitted light, the
intensities of light being measured by using a microspectroscope ("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:
1(%) = 0.D»/0.D; x 100

wherein 0.1 means the optical density before the light exposure, and O.D, means



triethylamne, the sane operations as in Synthesis Exanple 6 were carried
-out to obtain Quinone diazide conpound (G. 50 00 0 02 (G Synthesis
Exanpl e 8 Synthesis of Quinone Di azi de 4onpound (H) Under dry nitrogen gas
flow, 11.41 g (0.05 nol) of bisphenol A and 26.86 g (0.1 nol) of
" 5-napht hoqui none di azi de sul fonyl chloride were dissolved in 450 g of 5
1, 4-di oxane, and the tenperature of the m xture was allowed to becone to
room t enper Be@ptical ensiy adtenthetlighbexsios®®. g of 1, 4- di oxane and 10.12 g of
triethylamne, the sanme operations as in Synthesis Exanple 6 were carried
out to obtatdn QEvawdiondifShrpreoicCmwposastionH). 00 00 Q sot | (H 10
Synthesis Exanple 9 Synthesis of Active Ester Conpound (1) Under dry
ni trogen gas fl ohhe argsssegtipmotia A4 1un petterned dinp dxeyrisdnviti abeshresistandresghd 13. 5
g (0.1 nol) of hydroxybenzotriazole were dissolved in 100 g of
t et r ahydr of eRaiiAg fiimrfier betd redtment weuplseivgd wWiho! ssaniing clegityn MiSTeEPBE ni xt ur e,
10 ¢ éo. 1 qpl% of triethylamne dissolved in 50 g of THE was added
dr opwi Se sucR-48981, copunersially pypalebledram Bitaghi dlige-deehnotogien Ga.i bid Jaand not
exceed OC. After the dropping, the mxture was allowed to react at 25C for
4 hours. Thihe aggled shewniasig drivasireageiéd in a rotary evaporator to obtain
the active ester_conpound (1). 51 HOOC--(\ i)-COO-N' N

4 Evaluation of Durability of Luminescence

An organic electroluminescent device of simple matrix type was prepared.

The device was illuminated af a relative humidity of 85% and retained under this

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-
hydroxyphenyl)hexafluoropropane (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).



(1) Synthesis Exanple 10 Synthesis of Al kali-soluble Polynmer (J) Under dry
-nitrogen gas flow, 9.61 g (0.016 nol) of the hydroxyl group- containing
acid anhydride (A) was dissolved in 1004g of N-net hyl -2-pyrrolidone 5 (NW).
To this solution, 12 g (0.02 nol) of hydroxyl group-containing diamne (B)
“was added together with 25 g of NWP, and the resulting m xture was all owed
to react at 20C for 1 hoyr and then at 50C for 2 hours. Thereafter, 0.78 g
(0.008 mot) of maleic anhidride as an end capOHompound was added and the

m xt ure was éllomed to gea ; jfursn Then a solution of 7.15 g
(0.06 nol) oY N, N 10 di ytet hyl i i etal dilut@d with 10 g of
dropw se : B, dr QRpI the resulting
m xture was . €t i 50Q§ T or ™2 MFterNconp v ON_t he r(@gction,
the reactiof, sol t heOprecipitates
of the poly - mer solid was
dried at 80Cifor 40 hours in a vacuumdryer to obtain the alkali- 15

sol ubl e pol yRer (J). Synthesis Exanple 11 Synthesis of Al kali - sol ubl e

Pol ymer (K) Under dry nitrogen gas flow, 12.01 g (0.02 nol) of the hydroxyl
group- cont aymhesp Bedmpladnydr | o@n{mﬂs\ﬁﬁﬁyar%b@m-qomameg igpine
N-nethyl-z-gyrrolidone (NMP). To this solution, 4.84 g (0.008 nol) of

hydr oxyl greapwewit @ni ng dianine 20 (C) and 1.94 g (0.008 nol) of hydroxyl
group-contai ning.diamne (D were added together with 25 of NWP, and the
resul ting nixtur® a8l of scetpag and30%dci4 mel) Qrowbnegzxudmﬁ-‘gaﬂo-ﬂm) at 50C
for 2 hours. Then 0.94 g (0.008 nol) of 4-ethinylaniline was, added, and
the reacti offf FrRSeing-Eniteephenal 3o dissolved ae thamixgie e coolgdtn 5" Fheho a
solution of 7.15 g (0. 06 nn&% of N, N-di met hyl f ormam de di net hyl acet al
diluted 25 HEsROgIg, bi-8 g Osa moi el -Bishbsrizaykehionds)nrppane dissolxed &1 t he

dr oppi ng, tgeniz resulting mxture was stirred at 50C for. 3 hours. After
conpl eti on 89 ™ pEagetoneryasslowly pddsdeiopwise sOfier sompltion oidhs dgrpingdhs | of
water, and the precipitates of the polyner solid re recqvered, by
filtrati on.re?ﬂlulé‘g%@@ g e gLl OwE é%reg@t aéoléogé?r\,\%bo‘ﬁéur hg 1gagtiafa cuum

dryer to obtain the al kali-sol uble pol yner (K). ..
y mixture was a?lowed to warm to rooPn te%peratu(re,)and the generated precipitates

10 were recovered by filtration.

The precipitates 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 another 2 hours under the condition that the
hydrogen gas balloon was attached. After the stirring, the palladium compound was
removed by filtration, 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.



5 Synthesis Exanple 12 Synthesis of Al kali-soluble Polymer (L) Under dry
nitrogen gas flow, 9.67 g (0.016 nol) of the hydroxyl group- containing
diamine (C, 1.86 g (0.0075 nol) of 1, 3ADis(3-

am nopropyl )tetranet hyl di sil oxane and 0.94 g (0.008 nol) of 4-ethylaniline
“as an end cap conmpound were dissolved in 50 g of N-nethyl-2-pyrrolidone
(NMP). To 10 this solution, 6.2 g (0.02 nol) of bis(3,4-dicarboxyphenyl)
et her di anhydri de g eﬁded together with 14 gHff and the resulting
m xture was al | off 6 reddt at 20C for 1 hOLGq and at 50C for 4

hours. Then a so .15 g (0.06 rmt)

N, N- di net hy Lt OF et N : N ed

dr opwi se fol-FZ@O m nut es d d thenresultingNﬁ xturgea/a
H

hour ¢ : ¢ edion Of the reaction, the

stirred at 15 50C for 3
ater, and the precipitates of the

reaction solution was poured
pol ynmer solid were recovered by 'Ct i on. The pol ynmer solid was dried at

70C for 60 hours in a vacuum dryer?' to btain the al kali-sol ubl e pol yner
(L). Synthesis, Exanple 13 Synthesis of Al kali-soluble Polyper (M 20 Under
dry ni trogeﬁyga%,swr Wplg32 g (oSwmshesisiof Hyfraxyk sou@-coara@a%&wﬁl@nw ) et her
di anhydri de_was dl(f)?(%l ved in 50 g of N-nethyl-2-pyrrolidone (NWP). To this
sol ution, 1Cempgusp 1 nol) of 3-am nophenol as an end cap corrpound was

T e L e bR ST S Y s 2 ¢
PS5oeE oy S S L 08 S 28 s
or opw S foro g T kot ApteBSS fuot o ﬂwge“d“mﬁgg'rr&gﬁhq?w”% Wt ure was
“eact | on sofd %oﬁcfxgérﬁéeid Al o deifighe, %%Extﬁéen%ﬁ‘s?qué%%éﬁéﬁq%ﬁtgfes of
5?&8"2?”‘?61@% SRR G R PR R 3 YEHPAP RPURETHRAPI so! ubl o
?&l) ymer 5 ‘rﬁ@ preg%?t%t% Svslfhslte soﬁg&ag se:%)%rate}f:lr‘t)y tel%rlaﬁor? Im ne%l 1{1-\%81{11%? LteSOE(ql ymer

10 The thus obtained 30 g of solid was placed in a 300 ml stainless steel

autoclave, and dispersed in 250 ml of methy! 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

reaction.

g, -

Fs¢ GF3




Under dry nitrogen gas flow, 18.68 g (0.051 nol) of 2,2-bis(3-am no-4-

- hydr oxyphenyl ) hexaf | uor opropane, 1.86 g (0.0075 not) of 1, 3-bis(3-

am nopropyl )tetranet hyl di sil oxane, 9.6248 (0.034 nol) of the active ester
compound 10 (1) as an end cap conpound, and 11.93 g (0.151 not) of pyridine
~were dissolved in 50 g of N-nethyl-2-pyrrolidone (NW). To this m xture,
239.6 g (0.08 nmot) of 3,3 ,4,4" -di phenyl ether tetracarboxylic acid

di - n-butyl SwithesidExdamme Ade sol SpmitlesisOEHydwas] Gouwecoatadpng Héargineh t hat t he
tenperature of the reaction mxture was not raised to I O C or higher.
After the deoppbwl (Qhe mixture was stirred at roomtenperature 15 for 6
hours. After conpletion of the reaction, the reaction solution was poured
into 2L of wat ek 108l ackionp pad il piHedPSsmel) of newppishy eeide.sl4 @Gk m®l) ecover ed
by filtration. The polynmer solid was dried at 80'C for 20 hours in a
vacuum dr ye?f 2-amitsr-4nniirqphenol ayag slissolyed awd the pokipaewag sgoledSpnt hési sfoExanpl e
15 Synthesis of Alkali-soluble Polymer (P) 20 Under dry nitrogen gas flow,
7,75 g5(0. 0%is mintyreo?0.4 25041 mlh@ﬁfémmb@nml ¢hloridp djsspbyed e 19 m) obf

4, 4' -di am nodi phenyl ether, 1. 96 g (0. 0 18 not) of 3 -am nophenol as an
end cap congrstong wasstpvily addeg qropwise nditpr the dppping Hie misfuse wesslitwedd in 50 ¢
of N- nethyl-2-pyrrolidone (NW). To this mxture, 239.6 g (0.08 not) of
3,3', 4,4 dioppegiyt diSHefondekquas and thep) the mixinig vas-allopad ya walm &y rogitchl or i de
solution (E) was added 25 dropw se such that the tenperature of the

reacti on niempeeatyias Hbe preaipdelgd trdiite soifd wias sepaggiesk by flfraten.t Hehegradighi ng, t he
-mxture was stirred at roomtenperature for 6 hours. After conpletion of

t he react i ofie seme operaBenss is SynibeinEvgmplp durase catred opl to obtajithedesizg and t he
~precipitates of the polyner solid were recovered by filtration. The pol yner
sol i dl®as deqreppuad- 80' C for 20 hours in a vacuum dryer to obtain the

al kali -soluble polyner (P). quple 1 5 In 264 g of nethylisobutyl

ket one, 57 g (0.6 nol) I} 38 g (0.4 nol) of p-cresol, 75.5 g
(formal dehyde,, 0. 93 nol) u;%)écueous f ormal dehyde solution and 0.63 g
(0.005 ol ) QN LT whna Nﬂée di ?Ived, and pol ycondensati on
reacti on was car X d under stirring for 4 hours. '

fe%lu
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 bours. 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 mol) of 3,3',4,4'-diphenylether
tetracarboxylic acid di-n-butyl ester dichloride solution (E).
Synthesis Example 6 Synthesis of Quinone Diazide Compound (I¥)

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



The resultant was heated for 3 hours and then the pressure in the flask was
‘reduced to 10 4000 - 6666 Pa to renove volatiles. The nelted resin was
recovered after cooling the m xture tat9oomtenperature. The obtai ned
resin was dissolved in ethyl acetate to a concentration of the resin
“conponent of 30% by weight. To this solution, nethanol in an anmount of 1.3
times the weight of the solution and water in an anpunt of 0.9 tines the
wei ght of t¢renmeiciply gnailableframdiaonsha fliemival Indusimt Coglidihend338. 5% was
stirred. After the m xture was separated into two |ayers, the |ower |ayer
was recovelleld> rael) oéhmaphtheunanedtiszede subfoaptchianidg wine disedvedini4s0 gTo 100
parts by weight of the thus obtained novol ak resin, 30 parts by wei ght of
a condensat @%Mﬁm@a@tanééhw@@ﬁenat%p%théﬁhwpmtum-v{aaa[lpwte toregpmRyPhenyl ] - | -
met hyl et hyl ] phenyl ] ct hyl i dene] bi sphenol and 2 nol es of 1, 2- napht hoqui none
20 di azi de-®o8\tempaipturen| Srnighuire o55Ga pf §4ulioxaae ghd 1965 g (@123 mol) of
tris(dinmethy]am no)triphenyl met hane (absorpti on maxi num 600 nnm) as a

heat sebsi t | Visthyiamioe nas addddberelo dsopaise speh tht the igmperatge géthpgestion

(Pht hal ocyanine Blue E, absorption maxi mum 670 nn), 2 parts by weight of
an ur et hanembdysdvasdios pased 4085 ( prtiiahfar kATEr Bsdropprag, IBaniYREaS parts by
wei ght of y 25 nmethacryl oxypropyl trinethoxysilane were added, and the

resul ting n¥teredras 30dsor dihoye vé[éleﬁrhetbh‘léfﬁweéﬁlé WS yerppveddn disers. aed her
acetate to a concentration of solid_conponents of 25% by wei ght, thereby
obt ai ni ng athddirate yes powed e thsicsns The (ramed sragipsiates JepveceYsed X ar ni sh Al ) .
A gl ass substrate sizing 300 nmx 350 nimconprising.an I TO transparent

el ectrode fHitisian and drigdinekyaedum gryer snobiamn sy ainans dlianideomnospd (- vapor
deposition nethod on the surface of a non-alkali glass plate sizing 300 mm
x 350 nmx 0.7 Bfhs (#1737 commercially avail able from Corning Japan Co.,
Ltd.) was prepajed. A photoresist was applied to theg | TO substrate by spin
coating nethogf “ahd the 1 TO |ayer was patterned by a ent i onal

tchi ng, and then
[lJ | ayer into 10 a

stripe, eac \RQVi \Ot } Omnandavvidth of 80 ~tm The pitch
of the (F)
10 !
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).



t hus obtained stripe-shaped first electrode was 100 jim To the gl ass
" substrate on which the patterned ITO | ayer was fornmed, the varnish Al was
applied by slit die coating nethod or s¥¥in coating nethod to a thickness
after soft baking of 1.5 jim The rate of coating was 3 mimi n. Wien the 15
“spin coating nethod was used, the revolution was ad usted so as to attain
the thickness of the coating filmafter soft baking of 1.5 [tm
Thereafter, the glass substrate was retaifjed at a height of 5 mmfromthe
hot plate (g -43 3 1 " conmmercially avdil abl,e from Chuori ken Co., Ltd.,

: A02C for 3 minutes to obtain a

The thu rmed coating film
Gk

positive-type prer@Qti ve Goati np
of varni sh as=¢#xposed to UV t hr byg-a ghot omask, - t he exposed

regi ons al oMe3were di ssolved in 2.38% aquepus trinethyl ammoni um hydroxi de
(TMAH) solution, thereby developing the coggdng film followed by rinsing
the resultant with pure water. The obtainef Tesin pattern was cured by
heating the obtained resin pattern in the air in a clean oven at 220' C for

60 25 mnutes,,. thereby formn n.insulation |aye ch t t he insul ation
| ayer covgrgﬁ’c Iséﬁﬂé’i%g thegfﬁ%lng{esé:‘gg ?l}?&éb%@eéﬁ%ﬂ Jof tlhesu |

i nsul ation | ayer s about | [t A _|i ght - bl ocki ng. ] nsul ion_layer nmade of
the phot osens?/tiVﬁ%&%m&reg%éqs{ﬁowaﬂl‘ﬁﬂi&w-déen?lbu@?%ﬁh%ﬁwﬁﬁé Sf the
first el ectyrode | osed t.hrough .an enj ith awdth, of 70 [imand a
emat i or 20 e R RO gt Qe g TR, Alenta e eSlvad srsiBet | auae of
the first eLgchrode,an\Aﬁé f or ned. TE&EO..D of the in(?sfgl %ti on Ia%/?er was 0. 5.
The crdss- secti GG ¢ BWHELRTS opBei gy vap Ao 5569185 9 V8T was

f orwar d-t aper ed hape. as shown jn. Fi 1, and t er.. angl.e 0 was about
50 A || ghETIPERREnqOrRE ARt EnC) S ePPhdstivBifand Sh 2B iaRuEminey asa
Pheul at fon PE7ERe GRS TReETre e ntr oarerangsd ook RURPEE: o (1)
was 60% Uscii.n t he obt %i d substrate on which the insulation | ayer was
formed, an IT%d%F?}BH?‘Bl e(Flg‘ctrol umi nescent device was prepared. The thin

| ayer including the |um nescent |ayer was fornmed by the vacuum deposition
met hod including the heating of a resistance wire. A fole transfer |ayer

was formed by_v@ed&ﬁ;j@_ Ny
Q0 \ /0 Q = Oo
— CHs )

S0
I2

10 Synthesis Example 9 Synthesis of Active Ester Compound (I}

Under dry nitrogen gas flow, 18.5 g (0.1 mol) of 4-carboxybenzoic chloride
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).



on the entire effective area of the substrate, and a | um nescent |ayer and
- a second electrode made of alum num were prepared using a shadow mask. 15
The thus obtai ned substrate was renovedlf romthe vapor deposition nmachine,
and the substrate was lamnated with a scaling glass plate using a
“UV-curing epoxy resin, and the |am nate was scaled. A sinple matrix type
col or organi c el ecrm\| um nesce devi ce was prepared, which conprised a
patterned |MdADNS -@ 00 _fw'r on the striped ITO first el ectrode, and
a striped sggggd Aeo rod R rgnged right angles to the first

el ectrode. The obtal ned di spl gy=a&vi ce driven line-sequentially to
obt ai n good di spl ay character'. At the boundary portion of the
insulation layer, the thin filXaldyer or the second el ectrode were not
t hi nned or

bri ght ness § tlﬂ??égn h?ﬁi Zgat E‘H}%g‘g% AL forhgggg?]\ly%re&;lngristgblog

after the dur abt Vit SEStosREaR ol Ueane b HosH! BPGRy 1 ene gl yeol
roneT L o s S0 B et TR e B TS R 2
sol ut1 n, 58047t Feiis Wittenul? s PRy 3D arEs| YerohonaS ANEIR ¢ ne

hydrol ysis re r 3 hours. The reaction

oroduct 5 S @é@ﬁé@% r%'Sregg Mphandi0 rerlie TS Roh s alaRIEp ad 500

echaEgéof il %nﬁ’ﬁgurltaﬁ Byt g%"'&ﬁ%ﬁﬁaur%fﬁiﬁér%ﬁ E%?@ ?@?bi o 0 @S 1O
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gg:ouii énr?ﬁ%’@@ﬁ%@% sy d@%afrfléoua\? ARG %Ehﬁﬂ*e%ﬁﬁfﬁ?éﬁt 3"

Siag. ﬁerggySt 0 @TaﬁsreL i B sdoghe ot %zﬁ%ﬁ?ﬂ D Oflb? Ny :Oe au n:;e
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S. afggertc%%lpletion of the reaction, the reaction solution was poured into 1L of
water, and the precipitates of the polymer solid were recovered by filiration. The
polymer solid was dried at 80°C for 40 hours in a vacaum 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 hydroxy! 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 sotution 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



15 obtained m xture was di ssolved in propylene glycol nononethyl ether
~acetate to a solid concentration of 25% by weight. The resulting m xture
was treated with a honogeni zer at 700062 pm for 30 minutes, and the gl ass
beads were renoved by filtration to obtain a positive-type ray-sensitive
“resin conposition (varnish Bl). The thus obtained varnish B 1 was applied
to the above-described substrate 20 using a spinner, and the resultant was
prebaked atreg@ting srx@ravpnstisredgh 5§9¢efondthoptsat dfter eompletiomolcbarsanton.i | m
having a thickness of 2.2 m Thereafter, the same operations as in Exanple
1 were repeliesepcine spitiomwyns prisethige 1k peweiverind ithe pracipisates ¢frihe polemer ean
oven was at 220C for 60 mnutes to evaluate the obtained filmand to
prepare a dsodidlvasre preauered by fiftvatiopl e THe polymes enlidh wasririst ay 89 4rfos 48y wei ght  of
2,2' -azobis(2,4-dinmethylvaleronitril e? in 200 parts_by weight of propylene
gl ycol nonohrhip a eachem drattaobtaingbe alkabgeliblemobgngdK)s by wei ght of
styrene, 20 parts by weight of nethacrylic acid, 45 parts by weight of

gl yci d§l nmebtdbgsid %’E@I&ﬁgz 25 pantthepis ohdileghi-sodublePelymienent anyl

met hacrylate, and the m xture was slowy stirred after replacing the

at mosphere wit h Hnégrggenitrogapgasdivutd ong &é@lqdéﬁlﬂ ofthethpydroxyhgrovmper at ur e
for 5 hours to obtain an acrylic resin 5 solution. The thus obtained
acrylic restantapingdiaspng ok d SSpo@di0ns mad) aflog3pisfd-s by wei ght (solid
conmponent) of acrylic resin) was mxed with 25 parts by weight of the

qui none  di &gingeropyhistamgthy Gisilogangrndi94y (Weh&mel) of 4fthylandiingastany | i dene
trisphenol (absorption maxi num 460 _nm as a_heatsensitive conpound, 25
parts by wefighRapspmpoups weisrtissplvge in 59 g of Bhingaybépumplidong|(UMB. ~ dBsor pti on
maxi mum 670 n and 15 parts by weight of Pigment Bl ue 60 (indanthrone

bl ue, 18bsor i t@xﬁ-%ﬁﬁo-@mo%ﬁ%( blS@Q‘gdWﬁ')boékpfﬁpwfélPﬁ@}a@Y‘H Wy wei ght
of an urethane-based dispersant (trademark_ . "Di sperbyk-182") and 100 parts
by wei ght o?ddge fegethes xatd 14agmef N ,M%ﬁwltmg@ﬁg’ée Wg alleekigieassat n

propyl ene gl ycol nonet hyl ether acetate tQ a so]lid cgpcentration 15 of
25% by wei ghf C f?ﬁﬁpmdttﬁﬂgatrﬁﬂ% fiored igues. ¢ 1 Khen @dolRieR 0§7H§r&(8§ﬁir&<§9 at 7000
ot or 30 G0N e Mo SRS I LR Shibup asadld on

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
filtration. 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-aminopheno] 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



positive-type ray-sensitive resin conposition (varnish C). Thereafter,
“using this varnish O, the sane operations as in Exanple 1 were repeated
to evaluate the obtained filmand to pgepare a display panel. 20 Exanple 4
To 2.5 g of Pignent Blue 15:6 (Phthal ocyanine Blue E, absorption maxi nmum
670 nm and 1.5 g of Pignent Blue 60 (indanthrone blue, absorption maxi mum
570 rim 720 mm which are the (d) conponents, 36 g of y-butyrol actone was
added, and thetdeopriing, theresil inhovinsyrervasctired ged € fond hhus0 ¢fief gl ass beads
by a honogeni zer at 25 7000 rpmfor 30 m nutes. The gl ass beads were
renoved by ¢ompletion ofthe scaghomithe wwactionrsghution visgoared idiodperfsedersaditheon with
a concentration of 10% by weight. To 32 g of the thus obtained dispersed
sol ution, apwFpitatee obtheHolymst selidkwatekatdvered| hylfilatial. y e BYynier)solid . 25 g of
4,4",4"-tris(di methyl am no)triphenyl net hane (absorption maxi rum 600 nnm,
2 g of the ¥as duerkatdi0sG feréOchomroinmavacum dnver © iBaiy the alkalhgolublspolmeernas
added to obtain a positive-type photosensitive resin conposition (varnish
D1). The th(¥).obtained varnish DI was applied to the above-described
substrate bg 5 the slit die coating nethod, and the resultant was prebaked
at 120C f or SothgstEeample 14t he homnthssiaod Allalf-snlwbla Pelymer @) fi | m having a
thickness of 1.5 m Thereafter, the sanme operations as in Exanple | were
repeat ed except YR@ar drnaitioaen casitaw.n8H® § W 4Hanolpf 22rbis(Beminedn oven was
at 250C for 30 mnutes to evaluate the obtained filmand to prepare a
di spl ay panbtdroxyphessdiskelwrapsopang, b6 Bi(GABAY mBUY 1135bi6(3- Pht hal ocyani ne
Bl ue E, absorption nmaxinum 670 run) as the (dé conponent, 10 g of the
al kal i - sol un&opisipyhtetraggghyldisiloganst, 962 g tQpdanels obihe activedesieg gompound
3-net hyl - 3- met hoxybutyl acetate were added, and the m xture was
hormgéﬁi zed(} ey sngrcapicompowdy apd 1 hP3 g0 hehawnf paridissoeniiseqlvesdtin15 7000
rpmfor 30 minutes, followed by renpval of the glass beads by filtration.
To the restl gghN-methyl-Spyrpddapgi (WM. dilazhiganisbupddhé g(9)08mel) 4f g of
4-[bi s(4- hydroxyphenyl) net hyl ] 2- met hoxyphenol (absorption maxi num 470 nm
as a heat séﬁs‘}sff'r Eh%]r?ﬁl?ﬁ#@f%b@x)é@d’éﬂy ig-BEykaster dighipgideisobiion gl)
phot osensitive resin . . )

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 ¢ (0.02 mol) of 4,4'-diaminodiphenyl ether, 1.96 g (0.018 mol) of 3-aminophenol as
an end cap compound, and 12.6 g (0.16 mol) 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,



conposition (varnish El'). Thereafter, using this varnish El, the sane
-operations 20 as in Exanple 1 were repeated to evaluate the obtained film
and to prepare a display panel. Exanpl® 6 To a m xed sol vent of 39.95 g of
y-butyrol actone and 40 g of ethyl lactate, were added 10 g of the

“al kal i -sol ubl e polynmer (L), 2.2 g of quinone diazide 25 conpound (F),

4,4" ,4"-nmet hy] i dene trisphenol (absorption maxi mum 460 nm as a

heat sensi t i ¥ B8 pirsiniates of the. rodyracrsplid weia reeevessd bysfiltratien. Tohernelymen xt ur e,
3.0 g of Valifast Black 1807 éabsor_pti on maxi mum 580 nm which is an
azochr ome 68lidoms diedas PO Cafps 20 hguis ima yagyumydiyes @ebias ths allgdissoluttie or pt i on
maxi mum 680 nm) _which is a phthal ocyanine dye (both are carried on a

cat al ogue oPOlPEBFFary, 2002, commercially .available from Ori entcheni cal
Co., Ltd.) were added to obtain a positive-type photosensitive resin
conposi t i onEX&8PRilsh FI). Thereafter, using the 5 thus obtained varnish F
|, the_sane operations as in_Exan]t)I e 4 were repeated except that the heat
treatmént in thellA% g of metaylisobulyl ksfens: wa g (86 ma) of r-aresel. 38@ Widvmebs to
eval uate the_obtained filmand to prepare a display panel. Exanple 7 To 5 g
of Pigment BRI, . exforariselutn (& mobof B wikSartun dmadaliim 10 670
nm and Pignent Blue 60 (indanthraqgne blue, absorption maxi mum 570 nm 720
D) whi ch aﬁutfq%@n@d}%g) el of owalis astd dikpdrateruare disenlyiesh anghol yrer (M),
50 g of N nethyl-2-pyrro |idone and 110 of 3 -nethyl -3 -nethoxybutyl
acet at e mer@oléméar}sag%reaew Wascaed %émg@rfﬁ%@h%wdtebggﬂnéfow hr$00 g of
gl ass beads_by a honogeni zer _at . 7000 rpm for 30 m nutes. The gl ass beads
ver e removelidipsuliant was hepied fpg 3 theurs pyd thepy the pregsurs 1 the Baskryagredugsd taui none
di azi de conpound and 3 g of 4,4 4"- nethylidene trisphenol (absorption
maxi 2%0(}%66%)}’& inEmeEnolatiicre dbAMSlEE resiVas aensaed 2ftessPRlng a
positive-type photosensitive resin gconpositjon (varpnish 3G).. Thereafter,

using the tHESISBFGIGTEAMISRAFEHIE | Theqhiaiaedresig s disseived ethy sty o 4
o al 250’ €8 BHCHBESD ShIEUE COBPE s bhavetsita ROt 1M 0
prepare a dring&laf'ligl iR an glln'ount of 1.3 times the weight of the solution and water in an
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-[1-[4-hydroxyphenyl]-1-
methylethyl]phenyl]ethylidene]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



Exanple 8 Six grams of Pignment Blue 60 (indanthrone blue, absorption

“maxi mum 570 nrn, 720 nm and 2 g of Pignent Violet 19 (quinacridone red,
absorption maximum 5 10 rirn, 550 rimM5 600 nrn) which are the (d)
conmponents were mxed with 20 g of 7- 25 butyrol actone and 52 g of

N- net hyl - 2- pyrrol i done, and the m xture was honogeni zed together with 50 g
of gl ass beads by a honpgenjzer at 7000 rpmfor 30 mnutes. The gl ass
beads were PURBRAPHYAENIALk i on to obtain an organic pignment 61 di spersed

solution with a concentration of 10% by _ wei ght. Tq40goft hi sdi spersed
sol ution, a mixt {riasspubstigtesyizing A0Gmpnk 354 By BeraPPBNg At RRNSPAregt of t he

i di azi d d , 1 f , N
2?'4?29 ?4“ o ?@,ﬁtagd&%ﬁgyp@ﬁﬂéaéi%eﬁs/@ﬁg @5&@} pesprgd by spiissise vapeisleppsitionn

e o b o R 0 e 80 SN e Bt o
wer ot Speat B 1 BRpeRT A MEIRIIRSRT CoBerBHn C5 LG WPFPRMEhe 41 can over
Uhe ot ai neBhtPIeRRaNE HIEN par 4T SaPpiey SAibFetne Rtiskafhs BedToven or ams
25 the (o) PafpuRoesddy gied GpoBa s gIcecions R IDREHOIE SKBBYES pt i on
ohenyl oned: e THETRERG | L aPE-osHERBIpRE R T HOREMFRIMOREP | 20 ¢
O e o sel bl 5. PRl urer (Lt 2 Syt e G 100 2l corpound
VR s R LI R M S SN
DA oRa 2188 AL eSS RIgLREEnSIt | ve 1 esi ) compost (1 on
opeTalions e |y BRIl S L SRERM SRR ok R o 1
Lg[] G0 M NUEESih A PWES aftiSa by Su?he BaR8E mdihdl &P RaBhERRIBa % &' SP! Y
| thickness after soft baking of 1.5 pm. 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 pm. Thereafter, the glass
substrate was retained at a height of 5 mm from the hot plate ("EA-4331"
commercially available from Chuoriken 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 A1 was exposed to UV through a photomask,
and the exposed regions alone were dissolved in 2.38% aqueous trimethyl
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 pm.

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



Conparative Exanple | The sanme operations as in Exanple | were repeated

“except that 35 parts by 25 weight of the Pignent Blue 15:6 (Phthal ocyanine

Bl ue E, absorption nmaxinum 670 nm wa% not used, to eval uate the obtained

filmand to prepare a di spI ay panel. Conparative Exanple 2 62 The sane

"operations as in Exanple 2 were repeated except that 40 parts by weight of

NK-2612 (co rcially,avaj | ahl e from Hayashi bara Bi ochem cal = Laboratori es,
., Ltd.) eﬁ@émomwféb%ﬁw elgeirqssris §Xm>§e®®irw agfopeHag MigiewidtBl ue 60

(| ndant hr one ,?I ue, bsor pii gn maxi mum 570 n 720 nm and 10 parts by

wei ght 5 of © \ﬁlélll%}tl 95Q e Whichiligbhblogk gnﬁgbappﬂayehcquﬁthﬁm 510

nm 550 nm to evaluate the obtained filmand to prepare a

di spl ay pangfge %ﬁ%ﬁéﬁkw%‘é{ ogmgd. ThEes@dbofgpe mtilagas layer vas BRanpl e 3

wer e repeatﬁg except that Pignment Blue 15:6 (Phthalocyanine Blue E,

absor pti on NEXFIEHPECEPD OhiHy baHedapy B?l%‘ﬁ%l Oéﬂlﬁ’én%’(.}ﬁtlol}éaxer Haafreshiapeede,

absor pti on 570 nm_ 720 nm were not used, to evaluate the obtained

film and tor%ﬁj%ﬁ%l? v i gy Iaﬁn‘bgﬁéﬁper%ﬁﬁé’}’@tam‘ét @xanpl e 4 The sane

operations as in repeated except that 1. of

4,4, 4"-tris(dinbt %@glﬂcmﬁﬂ?ﬁ R %Yﬁétf\’ﬁaﬁgmegsgammaae lrﬁe\aﬁsmmbe nm
was not 15 used, to evalu g@etheo anedfllm%fadto epare a display
panel . Conp%ma%“%féﬁ?ﬂ‘:@ ahpe.Rfdishhresistanemef the INSHAER YFevas wer e

repeat ed exce t 4-[ bi, hydr oxyphenyl ) met hyl ] 2- met hoxyphenol

(absor pti on® m Tﬁ‘?@W?P&}Aﬂe‘i’/%té"rﬁ@tmnﬁJ@Eﬂ (t V@Sééé uate the obtained film
and to prepare d| s | a a 20 Co ative Exanple 6 The sane
operations as i n %bt% @?UQSV@BQQ%@EEEPMPH% aysr wagfogmed, ggnent

Yel l ow 12 (disazo w AAA,  absorption maxi num 420 nm). was used in
pl acewgf 3 %rgglpzc\:?hqy Jé’gtm%lc%{gb@e‘il% a3 gisedett i ohe thirklenermncls@oe iy which is

ﬁgXI ﬁlzj(r)nc hr Op%lnesngntqéye§ %rlats foq\hlqed %y dhe Vacugm dep(ys?tllclmf 1%2&10(? 1nc?ud2 r?gzgxe( absorption

heating of a resistance wire. A hole transfer layer was formed by vapor deposition
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-curing 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-



25 680 nm which is a phthal ocyanine dye, to evaluate the obtained filmand
"to prepare a display panel. Conparative Exanple 7 63 Under dry nitrogen
gas flow, in 274 g of y-butyrolactone s vent, 10.7 g (0.049 nol) of
pyronel litic dianhydri de, 16.1 g (0.05 nmol) of benzophenone
"tetracarboxylic dianhydride .2 g (0.025 mol) of 3,3

_di am nodi phenyl sul f one, 07 nmol ) of 4,4'-diam nodi phenyl ether and
1.2 g (0. 00ButAEysfyrese %lids’i%gs(? %mthﬂfraéglwrﬁ@lmtﬂamlnweﬁ disscdvrsl, ot @er eact ed
at 60C for 3 hours, and then O ﬁg %g 002 nng) of ma] ei ¢ anhydri de was
added, fol | Biearenyasallons fqreasict 7p 3G foré hoyrs. r dache abtawedrelst- 1 hour t o
obtaln a polyanlc acid_solution gpolyner concentration; 15% by wei ght),
which is a lﬁ% eEYshEete solrion, 20 goé wi% aqueous sulfuric acid solution was added, and
4,4 ,4",4"" - (1, 4-phenyl enedi met hyl i dene)tetrakis phenol 10 (absorption

maxi mum 44‘&15le i@lsaemwfrmed@uw@&ﬁ%éﬂ 33hcg1rseaf Thegnachion BFQﬁélCBO
(|ndanthrone que absorption_ maxi 720 n and 1 of Pi gnent
Violet® 19 w&ﬁwaﬁ@ﬁl‘flaaré%mﬁéaﬂthd@Q%FﬁtOfdﬁwﬁﬁﬁqi ﬁ@m, ad$0Rml @wmlﬁneeoo nm
as pignments, 60 g of the polyam c acid obtained above and 14.5 of

N- et hyl - 2- #y#9! @nqwmf-‘éhﬂéﬂ@r ajshoyannddsd thesgfespas tagchanpgdhegsadrenyl ass beads
by a honogeni zer at 7000 rpm_for 15 30 m nutes, and the gl ass beads were
renmoved by Hpyeby ablabnng @)‘k@bﬁ‘élphlede%ﬁld!ﬂ}yé{%étﬁ@ﬂﬂ spItio8si n conpositi on
(varnish Ql). After applyi the varnish Q| on the abqgve-described
substrate, the rElieu‘lhtl&ﬁlPtamﬁg?kﬁkéB]é‘I}%&feaﬂ salutien {@regoRdme e 109 Rugeby
precursor film A positive-type hot oresi st was .applied on the thus forned
coating fi |W¢1§hb(891|§%cqwepa@€ pwé@wifeéxstﬁzeneamaé@na% oile3P partppyvgight
photoresi st coating film_ This photoreS|st filmwas exBosed to UV |ight

throuh a phdberuiarne diaede nempeyy R REs ymreied 4im¥ah Ebkal i devel oper

to si mJItaneous arry..qut the devel oppnent .of the photoreS|st coating film
and the et cPi%HY ea?d(imﬁ@wg nEYIRirREs Bheéleﬁ@éaqrp?l?rr AR A0 o pe RIREPY Af t er

was pocl od SEieBY T TIERHG ‘Nt A)(SCRINEYS Plie, SEBTaRs ToHBB: S plYi m de
g;gﬁuggo;oiﬁ$g3§§pg§B?g%ﬁgnopPéggnt uﬂa19%88%&;ﬁ%ng%ﬂhh%%hg%nln a clean
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 pm. Thereafter, 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-dimethylvaleronitriie} in

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



insulation layer. The O D of the insulation |ayer was 1.8. The

“ cross-section of the 64 boundary portion of the insulation |ayer was
forward-tapered shape, and the taper d&égle 0 was about 85. Using the
varnish QL, a light-blocking insulation |ayer was fornmed on a non- al kal
“glass plate in the same manner as described above, and |ight resistance of
the 5 insulation |ayer was eval uated. The optical density-retaining ratio
(r) was 950partsy &g teqf styaer@. %P%’[Srﬁt‘f’@ﬁhtd}f@éﬁﬁh@ﬁélcé’@tdr 6 paths welht devi ce
was prepared. as._ in 1. The obtai ned display device was, driven

| i ne- sequen®f &ly¢igyl m@th%prylaf@gaﬁ 29 paithewelght efdipelgrniany pethagylalse fihn was
forward-tapered with a Per angl e of about 85, at the boundary, portion of
t he insul at ﬁhéﬁ“}“’ély“’ewas §1H‘é’ Btf’r’ﬁrﬁdfaiﬁle?ﬁepﬁﬁ’éllg the atmeaphege B’EE@HEPgéPecter%de t ended
to becone th|n and irregularity in brightness in the nescent region
was obser vetPlutignevasiiepbatdhe game mps@tura%q IelEhH 0 0&&*%%@5 n]a? fSHh the
durability test was 80% Conparative Exanple 8 To 100 g of a negative-type
phot os@ n5|t$§@“§bly|nlde precur sor varnlsh (UR- 15 3100, conmmercially

avail able from Toray I ndustries, Inc wer e added 10 f .
4,4" , 4" - methyl | o bty P‘gtawe%mb%&wmt@ﬁ ﬁ%smnﬁm&@gloﬁrﬁ&r%éyavelght
Pi gnent Bl #&# Pht hal ani ne Bl ue E,
PRITS

heatsensltlé conpqynd f10 ﬂ ; Tent f
absor ption H%QFW%H?‘%@G’ﬁWV %HﬁI@“@'@? o 56 AHYGRE bl e,
phot obens! {§17BAo BOTBRRH (CnBue BT igl A FBF Y @%3%?1'&% arni sh RL
ol ect T ode. vETBRTLBR f%b'm%eagﬁfhﬁéﬁ?n"s&aé BFOBIE g5 aREPROFEN 8 o at  soC
2 phot BrasiPizaiea: SR 1%%@%&2%53«85 'né ”‘b%qfranY@f &é?l&uﬁ'éﬁﬁ%é@%ﬁﬁ?d hrouan
Cher eby. devBABERRFEHOIEAI BN PGS IFBWe ey PR g By S Pt
oven ai 180G BF) SURPRUCLIHI FRRMAR o5 SR G %% diheegs (i an
Insulation §3  erbyk-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 comppsition (varnish C1).  Thereafter, using this
varnish C1, 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 filtration to obtain an
organic pigment dispersed solution with a concentration of 10% by weight. To32g

of the thus obtained dispersed solution, a mixture of 5 g of the alkali-soluble polymer
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mixture was homogenized together with 50 g of glass beads by a homogenizer at
15 7600 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)methy!]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 ethyl 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
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Example 7
To 5 g of Pigment Blue 15:6 (Phthalocyanine Blue E, absorption maximum:
10 670 nm) and Pigment Blue 60 (indanthrone blue, absorption maximum: 570 nm, 720
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
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dispersed solution with a concentration of 10% by weight. To 40 g of this dispersed
solution, a mixture of 4 g of the alkali-soluble polymer (N), 1 g of the quinone
diazide compound (H), 1 g of 4,4',4",4"-(1,4-phenylenedimethylidene)tetrakis phenol
(absorption maximum; 440 nm) and 3 g of y-butyrolactone was added to obtain a
positive-type photosensitive resin composition (varnish H1). Thereafter, using the
thus obtained varnish H1, 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 320°C for 60 minutes to evaluate the obtained film and to prepare a display
panel.
Example 9

Seven grams of Pigment Blue 15:6 (Phthalocyanine Blue E, absorption
maximum: 670 nm) as the (d) component, 2 g of 4,4',4"-methylidene trisphenol
(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
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
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
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
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The same operations as in Example 2 were repeated except that 40 parts by
weight of NK-2612 (commercially available from Hayashibara Biochemical
Laboratories, Co., Ltd.) was used in place of 30 parts by weight of the Pigment Blue
60 (indanthrone blue, absorption maximum: 570 nm; 720 nm) and 10 parts by weight

5 of Pigment Violet 19 (quinacridone red, absorption maximum: 510 nm, 550 nm, 600
nm), to evaluate the obtained film and to prepare a display panel.
Comparative Example 3

The same operations as in Example 3 were repeated except that Pigment Blue

15:6 (Phthalocyanine Blue E, absorption maximum: 670 nm) and Pigment Blue 60
10 (indanthrone blue, absorption maximum: 570 nm, 720 nm) were not used, to evaluate

the obtained film and to prepare a display panel.

Comparative Example 4

The same operations as in Example 4 were repeated except that 1.25 g of
4.4' A"-tris(dimethylamino)triphenylmethane (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
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Under dry nitrogen gas flow, in 274 g of y-butyrolactone solvent, 10.7 g
{0.049 mol) of pyromellitic dianhydride, 16.1 g (0.05 mol) of benzophenone
tetracarboxylic dianhydride, 6.2 g (0.025 mol) of 3,3'-diaminodiphenylsulfone, 14 g
(0.07 mol) of 4,4'-diaminodiphenyl ether and 1.2 g (0.005 mol) of bis-3-

5 (aminopropyl)tetramethylsiloxane were reacted at 60°C for 3 hours, and then 0.2 g
(0.002 mol) of maleic anhydride was added, followed by allowing the mixture to
react at 60°C for 1 hour to obtain a polyamic acid solution (polymer concentration:
15% by weight), which is a precursor.

Then 2.5 g of 4,4',4",4"-(1,4-phenylenedimethylidene)tetrakis phenol

10 (absorption maximum: 440 nm) as a heatsensitive compound, 3 g of Pigment Blue 60
(indanthrone blue, absorption maximum: 570 nm, 720 nm) and 1 g of Pigment Violet
19 (quinacridone red, absorption maximum: 510 nm, 550 nm, 600 nm) as pigments,
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 simultaneously 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
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boundary portion of the insulation layer was forward-tapered shape, and the taper
angle 6 was about 85°,
Using the varnish Q1, 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
5 insulation layer was evaluated.  The optical density-retaining ratio (r) was 95%.
Thereafter, a simple matrix organic electroluminescent device was prepared
as in Exémple 1. The obtained display device was driven line-sequentially. Asa
result, since the shape of the cross-section was forward-tapered with a taper angle 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 I 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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layer. The O.D of the insulation layer was 0.9. The cross-section of the boundary
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
asin 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
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 6 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
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,
and irregularity 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.
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phot osensitive resin conposition conprizing: (a) an al kali-soluble resin;
(b) a quinone diazide conmpound; 5 (c) a heatsensitive conmpound which colors
" upon bei ng heated and whi ch shows an absorption naxi rum at a wavel engt h of
not |less than 350 nmand not nore than 700 nm and (d) a conpound which

does not have| an absofpti on maxi mjm at{ a wavel ength of | not | ess than 350
nmto |ess than 500 nm and has ar| absorptjion pexipumat aj10 wavel ength of
not |ess than 80® @m gnd not rore |than 750 nm| 2. [The gonpgsition according
to claiml, 8r2i § shid quingne di azil[de, lcquppund|is an esterified quinone
. . = g -t [ . . =) (=% :
di azi de corrpougid;;j 3.5The ¢ofpast i|o® dcSr|diRg| to LIRi m& or 2, wherein
said (a) conp'“entgis at |l eagt orle seglectled fromthe group consisting of
phenol resins|%rfd pol yner$ contairfing | 15 |radical - pol yfreri zabl e nononers
havi ng al kal i} sol ubl e{groups. {4. The cdonpositijn agcording|to claim1l or 2,
wherei n sai d (a)—conpprent
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contains as a major constituent the structural unit represent
Formula (1): (OH)p (OH g1l 1-H CORL--~CONH -R2 N1 (1}

)

COOR )r (wherein Rl represents an orfani c group havi ng not

ed by the
Jn S S (COOR4
| ess than 2

carbon atons and a 20 valence of 2 to 8; R2 represents an organi c group
havi ng not |ess than 2 carbon atons and a val ence of 2 to 6;
I ndependent ]y represent hydrogen or organic groups having |
atons; nre @HA¥s a nunber ranging fromb5 to 100,000; p and q

i ndependent|y represent integers of 0 to 4; and r and_ s independently
represent i ht egefPostive-tyrs photosarpitiveregin somposifzon eompmigngshot osensi ti ve

resin conposition according to claim4, wherein said (a)

R3 and R4
to 20 carbon

conponent is at

| east one s ect@aikalsEolblE 18 Bup consisting of the resins represented by,
or containing one or nore qof the structural units, of the- follow ng

f or nul ae:

OH) Hapiepysdiazide gompoyqdxaw ~ N f co- R CONHFR N (2) (COOR3 )r

COOR4)' S 5 10 X-4RS H1 1- 12 H1 -)-N-fCO R CONH- R
E -+CO- R - CCN&IA.R( gﬁ%aft)slélgtﬂ/g C(grr%_gu%d which colors upon being heated %.nd which shows

an absorption maximum at a wavelength of not less than 350 nm and not more than

700 nm; and

(d) acompound 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

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) component is at

least one selected from the group consisting of phenol resins and polymers

15 radical-polymerizable monomers having alkali-soluble groups.

containing

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):

(OH )y (clnH g

| H
—I—CO—!TL—“CONH —TZ_N-]T (1)

(COOR®), (COOR*)g

(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).



MI I I M (COOR3 )r (COOR4), COOR 3 )r (OH) g (OHp | | Y-4R6t Q04-N-R
“2-NNCORI -CO HI HI (COOR4), (COOR3)r (4) (3) (Hg (Hp (Hg 12 11
Y-(RtCONR-NNCORC, n (5 %G- N72ALN- CO-~ R5 -~M Y 1 4)'(1 3 4)S
_(COOR COOR )r (COOR (wherein in Formulae (2) to (5), R represents an

organi ¢ group having not |ess than 2 carbon atons and a vaIence of 2 to §;

R 2 represents ani ¢ group. havi ng, not t on. atQ and a
vaIencehof_ to t g%@oﬁﬁggﬁﬁE%Fh&@ﬁ@ﬁﬁ@ﬂ%@§°?€$%gé ﬁgl hI @8§Eﬁﬂ% organic
roups havin 0 ar bon
gt oup: X an‘b‘g@‘?‘}‘?ﬂ@ﬁéﬁ&éﬁt‘rl’? SPleFL Barm Do B COnGF RS A TR, one
cont ai ni ng. b oF GAETUHOTS G A OB IB LR Bt s PG GaB Eonsi ot (g of
cont ai ni ng nsisting o
car boxyl 73 group, phenolic hydroxyl group, sulfonlc group and unsat urat ed
hydr ocar bon groups, nitro gri@p nethyl up, ester group,
hydr oxyal ki nyl group nd Cr-C ﬁydrocar on oups; n represents a nunber
rangi ng fro j; EF er of O t 10; p and ¢
|ndependentl _Fenaeg éeﬁﬁﬁo ; nand s 5 ndependently
repr esent |ntegers of 0 to 2 and p.+ q > The conposrtlon accordi ng
E (@ooﬂ io

2-
1
(

to claim5, wherein s is 0|r{G@|QR o mul (5).
5
(oH),  (oH), (OH )p
H H
X—R5)-N-|cO—R1-CONH—R?*—NJ-CO—R-CONHAR X (3)
m n m
(COOR®); (COOR*)s  (COOR®)r
(rlaH g (<|JH p
Y—Rs)- co+ lr:lr—Rz—N—c:o—rz'*—-co-]T— (4)
H
(COOR*);  (COOR®)y
(OH)q  (oH), (OH )4
Y—{Rs}-co ﬂg{—- R3-N—co—R!- CO‘]?ﬁ— RE=N-CO—{Rs:-Y (5
H H
10 (COOR* ) (COOR?), (COOR*)g
(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;-Cyq hydrocarbon groups

containing at least one organic group selected from the group consisting of carboxyl
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7. The conposition according to any one of clains | to 6, wherein said (c)
conponent is a heatsensitive conpound which col ors upon bei ng heated and
which 10 shows an absorption maxi rum a3 a wavel ength of not |ess than 350
nm and not nore than 500 rim 8. The conposition according to any one of
clainms 1 to 6, wherein said (c) conponent is a hydroxyl group-containing
conpound having a triaryl methane skeleton. 15 9. The conposition according
to any one @bupirhenglicthydeoxy! gigpr wilfanisgrenp 4nd unsatottes hvdepdesboagrourg, t he
conposi tion has an optical density of not |ess than 0.5. 10. The

conposi t i onitro@oowdhi, ngthydol @ngupe esergrogy, ydwxyalkioyBgrowhandkCnCoor ed fil m

obt ai ned by curing the conposition retains not |less than 50% of its initial
optical demsirecarbointgrounss n aefiresenisd minber ragingdrons 600 hOWPGY; m2eep1esents pr ocess
for producing a patterned filmconprising, in the order nentioned, the
steps of appl pfaggr o @ I$hptand @risdependendy moeseni integars O de Ayando andys one of
claine 1 to 10 on a substrate and drying the applied conposition; exposing
t he cobposimidependendbyweprepinh iptegees @)&b’“@s?ecdnd:prfpbgiog)-i on with an al kali

devel oper; and heat treating the devel oped conposition. 25 12. The
patterned r&si n Thd eongiwisdion@dcdsding e cloing S ewheraincsos Qiimgeid Fohuleer(2)10 13, An
organi c el ectrolum nescent display conprising the patterned resin film

obt ai ned fr@m the conposition according to any one of clains 1 to 10. 74
14. An organic el ectrolunm nescent display conprising the patterned resin
fil maccordi.ng tDhecdcamposition according to any one of claims 1 to 6, wherein said (¢)

component is a heatsensitive compound which colors upon being heated and which

10 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.

15 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.

20 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 compaosition; exposing the composition;
developing the exposed composition with an alkali developer; and heat treating the
developed composition.

25 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.



74

14.  An organic electroluminescent display comprising the patterned resin film

according to claim 12.



