1 0 8 JAN 2004 METHOD FOR FORM NG PROTECTI VE COATI NG TECHNI CAL FI ELD OF THE
| NVENTI ON The present invention relates to a nethod for 5 form ng@m
protective coating for optical devices. More particularly, ti@8 t
invention relates to a nethod for formng a highly transparent protective
coating on a display part of optical devices, particularly liquid crystal
di spl ay devices and th i r i opti cal
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pref erabl@' a transparency of not |ess than 95%| n terms of transm ttance,
is required of protective coatingsghekcrO8fibCRRTdEVi ces. Accordingly, to
provide better transparency, studres have beem nmade on various
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however, all the onpositions for formng a protective coating_have
popular to use a method which comprises providing a

15 color filter on a transparent substrate such as glass,
vapor depositing an inorganic thin layer of indium tin
oxide (hereinafter referred to as “ITO") on the color
filter, patterning the thin layer by photolithography to
form a transparent electrode, and then placing thereon a

20 liquid crystal. In this method, however, since the color
filter pér se does not have heat resistance and chemical
resistance high enough to withstand the process wherein
ITO is vapor deposited followed by photolithography to
form a transparent electrode, a protective coating

25 should be previously formed on the color filter before
the wvapor deposition of ITO.

Properties required of the protective coating
include heat resistance, chemical resistance, adhesion,
and transparency. In particular, transparency,

30 preferably a transparency of not less than 95% in terms

of transmittance, is required of protective coatings for

optical devices. Accordingly, to provide  Dbetter
transparency, studies have been made on various
compositions for forming a protective coating. When a

35 protective coating is formed by a conventional method
for forming a protective coating, however, all the

compositions for forming a protective coating have



2 0 8 JAN 2004 di sadvant ageously posed a problemthat the transparency of
the protective coating, specifically transmttance, is deteriorated upon
heat curing in the production process. 2 Further, for photosggiJANZ04
conpositions for formng a protective coating, in nmany cases, a
protective coating having satisfactory transparency cannot be provided

after exposurge a devel o nt. In _this_case, in ord t r | Qprove
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at nosphere \fiordmite uae qirdtteetciorerentbamdhgconpsi t m@myf orc@defing 2 a

protective coat itn S3R ovggg?ﬁ%tg aﬁﬂ%\/ pggpigfgécn?gﬂ,t he. ] Pa@dcyand
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the present ipVRIdiQbn &fficiency.
To overcome the above problems, a method for
15 forming a protective coating, which can efficiently
produce a highly transparent protective coating, has

been desired in the art.

SUMMARY OF THE INVENTION

20 The present inventors have found that carrying out

the heat curing process under an inert gas atmosphere
with the use of the conventional composition for forming
a protective coating can overcome the above problems of
the prior art and can produce a protective coating

25 having excellent transparency without sacrificing any of
the required properties.

Thus, according to the present invention, there is
provided a method for forming a protective coating,
comprising coating a composition for forming a

30 protective coating which comprises a polymer and a
solvent onto a substrate to form a coating, and heating
the coating on the substrate to cure the same thereby
forming a protective coating on the substrate, wherein
the heating process is carried out under an inert gas

35 atmosphere.

Acéording to the method of the present invention, a

highly transparent protective coating can be efficiently



hi ghly transparent protective coating can be efficiently 3 JAN 2004
produced with the use of conventional conposition for formng a protective
coating. In particular, in photosensitive conpositions for fdqygiJaly 2004
protective coating, in the nmethod of the present invention, there 5 is no
need to provide the re-exposure process which has hitherto been necessary
in nost cases. TAI 1 ED, DESCRI PTI ON OF. THE | NVENTI < LtLaQn
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conposi tion fEthearte tHeen agwegatarwe-momidsiyg cgdwd osensitive conposition or
a positive-working photosensitive conposition. The conponents of the
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according to the type GMETAILED DRSGRIFATLION OFaHEINVENT N ti cul arly
limted so f . f d d | Is not sacrificed.
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coating used in the nethod of the present invention is a heat-curable
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addition, gengiRldntidna® EbApeLivkbAd @Rt for forming a protective

coating. This composition for forming a protective

15 coating comprises a polymer, a solvent, and optional
other component(s).
The composition for forming a protective coating

may be either a heat-curable composition or a

photosensitive composition. The photosensitive
20 composition may be either a negative-working
photosenéitive composition or a positive-working
photosensitive composition. The components of the

composition for forming a protective coating may be
properly selected according to the type of the

25 composition, and are not particularly limited so far as
the effect of the present invention is not sacrificed.
Ordinary components of the composition for forming a
protective coating will be described according to the
type of the composition.

30 1. Heat-curable composition

When the composition for forming a protective
coating used in the method of the present invention is a
heat-curable composition, the composition comprises a
polymer, a solvent, and, in addition, generally a
35 crosslinking agent.
(A) Polymer

In the present invention, when the composition for



(A) Polynmer In the present invention, when the conposition for 4 0 8 JAN
2004 formng a protective coating is a heat-curable conposition, upon
heating, a crosslinking reaction takes p# ace between pol yrmer s) §rJANMeen
the pol yner and the crosslinking agent to cure the polymner, thereby
formng 5 a cured coating. The polynmer may be properly selected according

to purposes. A R4 Inxgrer cong?i)%gg-ggr bogggtigpoupfs(hec[ ei nad @rcﬁxfec;l?fé ed to
as "carboxyl-contarning p yner'f e nmentioned as one of preferred
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The copol yneri zati gpcBthed éﬁaxﬂ §anQ§f Pl ferald yPoh_FzﬂibE%d o&ndgexanpl es
of copollymarl zation net hods usab 25 heréin include solution
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wei ght aver agletmlo&@mlaf aoied ghdrokstbirs ptHemssf | Sserampleselod add yembout
7,000 to 100f00gcryllc acid and methacrylic acid include methyl

15 acrylate, methyl methacrylate, ethyl acrylate, ethyl
methacrylate, butyl acrylate, butyl methacrylate,
ethylhexyl methacrylate, and phenyl acrylate. Vinyl
aromatic compounds include styrene, oa-methylstyrene, and
p-methylstyrene.

20 The form of copolymer is not particularly limited,
and any. of random copolymer, block copolymer and the
like produced by addition polymerization may be used.
The copolymerization method 1is also not particularly
limited, and examples of copolymerization methods usable

25 herein include solution polymerization and emulsion
polymerization.

The molecular weight of the carboxyl-containing
polymer is not particularly limited. Preferably, however,
the carboxyl-containing polymer has a weight average

30 molecular weight of 2,000 to 200,000 as determined using
styrene as a standard. The weight average molecular
weight of this polymer is more preferably about 7,000 to
100,000.

Other preferred polymers include hydroxyl-

35 containing polymers. Various hydroxyl-containing
polymers are known, and any of these polymers may be

used. More preferred are phenol novolak resins which are



O her preferred polyners include hydroxyl- 35 containing polyners. Various
hydr oxyl -contai ning polyners are known, and any of these polyners may be
used. More preferred are phenol novol ak rgsins which are 5 U § 84N 20084
produced by reacting phenols, for exanple, phenol, m cresol, 3,5-xylenol,
p-al kyl phenol, or resorcin, with aldehydes, for exanple, fornaldehyde or

acet al dehyde. For the oductlon of _phenol nqvol ak resjns per 5
met hod may b@TRARELd BB oRe EHYRAL RIRNO It nOBE (SRR IS - | RESBRdducET on of
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the formation of a % 9 ting free fromunevenness. Consequently, a

protective coatingjg%ggﬁ%igﬁbvided whi ch has excel | ent adhesi on,

evennessloand transpar ¢hey presemt timyegdnion, nen posaessesodveait ehs

durability, i e 5 L nati.o S d m ca
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resi st ance. STl T e exanp organi c nt's 1 nclude: ycol ether
and acetate sniwan&sqb@m@thSCplbgﬁlBﬂbymgrycokcﬁerﬁymgetﬁea Ppﬁﬁsyréﬁe
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propyl ether isrigglpytete @I?@olth%thVFO@Phe@onsb$§b99en@fSPSEQPY¥gPﬁy
ether acgtat g1 fidr OPYd & ¢1ene glycol, lactic acid, butyric acid,
acetic acid, formic acid, and y-butyrolactone solvents

and mixtures of these solvents. The utilization of these
organic solvents can provide coating compositions, which

are stable for about 6 months after the preparation

20 thereof, and can realize the formation of an even
coating free from unevenness. Consequently, a protective
coating can be provided which has excellent adhesion,
evenness, and transparency and, at the same time,
possesses excellent durability, abrasion resistance,

25 contamination resistance, and chemical resistance.

Specific examples of organic solvents include:

glycol ether and acetate solvents, such as propylene
glycol methyl ether, propylene glycol ethyl ether,
propylene glycol propyl ether, propylene glycol t-butyl

30 ether, dipropylene glycol methyl ether, dipropylene
glycol propyl ether, tripropylene glycol methyl ether,
propylene glycol methyl ether acetate, dipropylene
glycol methyl ether acetate, ethylene glycol ethyl ether,
ethylene glycol methyl ether, ethylene glycol butyl

35 ether, ethylene glycol isopropyl ether, ethylene glycol
n-butyl ether, cellosolve acetate, methyl cellosolve

acetate, ethyl cellosolve acetate, diethylene glycol



gl ycol methyl ether acetate, ethylene glycol ethyl ether, ethylene glycol
net hyl ether, ethylene glycol butyl 35 ether, ethylene glycol isopropyl
ether, ethylene glycol n-butyl ether, célosolve acetate, negigyJAN 2004
cel l osolve acetate, ethyl cellosolve acetate, diethylene glycol 6 0 $ JAN
2004 net hyl ether, diethylene glycol ethyl ether, diethylene glycol butyl

et her, diethyl ene gl di er jet e ol gk her,
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5 propyl ene gllyewll phenyl et¢tizer, prddmtlarens ygdivcelhydimethyl Ridiekie,
triethylene gl. | but yl 3- - 3 OXYRk at Ep&q,
3-nethy|-3-n§f%%§9@ﬁ#§%ol§i9$é%tigggggy%yﬂﬁégﬁgﬁ sﬁg%¥ggigﬁﬁyl :%ctate,
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sol vents, . such but I t f e, 4l ¢ dspputyl
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Further, accordi ef odj {Ent- - HS8Butdyent i on,
the organic ?o?d\?en é)&s%pt%lpylec{ec{leg&%c%ﬁmt%ﬁeiﬂt}ﬁerﬁ‘iﬁ ate 01% a m xed
organi ¢ sol vémcticontaiid ngodvensast  guePyl afe gtlehl IaFHgTe ot Hepthyl
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ether a e,
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the group congieitd¢lg, of; JHARWENG o, SiddiandutglyCcacetats|c and d,
butyric acid, acetic acid, formc acid, and y-but rolgftone solvegt eand
m xtures of el Drepicnaies. @D oRIEITHki rﬁf’a{%erﬁo YPRYR priged

i nvention, wieyhey L BPeEdioN Bitiyl DIty rote, Ml estiiye pyatvageis a

Cr o551 1 ki ng agent TobTHEnACRTHOUEIES Ho RN CRS Gl o0 fdife %oz tne
15 present invention, the organic solvent is propylene
glycol methyl ether acetate or a mixed organic solvent
containing at least propylene glycol methyl ether
acetate. In the case of the mixed organic solvent
containing propylene glycol methyl ether acetate, a
20 preferred organic solvent wused in combination with
propyleﬁe glycol methyl ether acetate is selected from -
the group consisting of propylene glycol, ethylene
glycol, lactic acid, butyric acid, acetic acid, formic
acid, and y-butyrolactone solvents and mixtures of these
25 solvents.
(C) Crosslinking agent

In the present invention, when the composition for
forming a protective coating is a heat-curable
composition, this composition generally contains a

30 crosslinking agent component. Although the crosslinking
agent component is not particularly limited, epoxy
compounds are preferred. Epoxy compounds include novolak
epoxy resins, bisphenol A epoxy resins, halogenated
bisphenol A epoxy resins, and alicyclic epoxy resins.

35 Specific examples of preferred crosslinking agents
include Dbisphenol acetone diglycidyl ether, phenol

novolak epoxy resins, cresol mnovolak epoxy resins,



agent conpone

nt is not particularly limted, epoxy conpounds are

preferred. Epoxy conpounds include novol ak epoxy resins, bisphenol A epoxy
resins, hal ogenated bisphenol A epoxy resins, and alicyclic éb@ N &8 ns.

35 Specific exanples of preferred crosslinking agents

i ncl ude bi sphenol

acetone diglycidyl ether, phenol novolak epoxy resins, cresol novol ak

epoxy resins,

JAN 2004 7 triglycidyl isocyanurate,
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35

2-propanol.

The crosslinking agent component may be in the form
of a substituent, which has been introduced into the
carboxyl-containing polymer, rather than the form of a
compound. In this case, the crosslinking agent component
is preferably introduced either as an epoxy group or a
residue of the crosslinking agent.

(D) Other components

In the present invention, +the composition for
forming a protective coating may comprise, in addition
to the above components, optional various additives.

Here other additives include the above crosslinking

agents and, 1in addition, sensitizers, 1leveling agents,

adhesion promoters, surfactants, antioxidants,
thickeners, ultraviolet absorbers, and reaction
promoters.

The composition for forming a protective coating
used in the method for forming a protective coating
éccording to the present invention may contain a
leveling agent from the viewpoint of forming a coating
having an even surface upon coating of the composition
for forming a protective coating onto a substrate.

Leveling agents usable herein include silane leveling



t hi ckeners, ultraviolet absorbers, and reaction 30 pronoters. The
conposition for formng a protective coating used in the nethod for
formng a protective coating according t® the present invent JdnJAN2004
contain a |eveling agent fromthe viewpoint of formng a coating 35 having
an even surface upon coating of the conposition for formng a protective

coating onto a substrate,. Leve|ing agents usable herein include silane
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i nventi on mayaborkypihuminumf actempowrds: t hi ckBnéRot gONkpibtaIcoafabpnft y

onto the subgifalenadNrdPr&¥Me | 892l sSHhb RSt S 8 particularly
preferred.

15 H,N-R''-Si- (OR'?), (1) |
wherein R! represents an unsubstituted alkylene group;
and R2s each independently represent an unsubstituted
alkyl group.

Among such amino-containing silane compounds,

20 particularly 3-aminopropyltriethoxysilane and 3-
aminoprobyltrimethoxysilane can realize the formation of
a good protective coating.

The composition for forming a protective coating
used in the method for forming a protective coating

25 according to the present invention may contain a
surfactant or a thickener to improve coatability onto
the substrate. Any of conventional surfactants and
thickeners may be used.

Further, in the method according to the present

30 invention, when the composition is a heat-curable
composition, the composition may comprise a reaction
promoter for accelerating a polymerization reaction
which takes place upon heating or 1light irradiation.
Examples of reaction promoters usable herein include

35 imidazole compounds.

The use of the imidazole compound in the

composition for forming a protective coating can realize



t hi ckeners may be used. Further, in the nethod according to the present 30
i nvention, when the conposition is a heat-curable conposition, the
conposition nmay conprise a reaction pronoter for accelerati “UJ%Q]AN 2004

pol ynmeri zation reaction which takes pl#ace upon heating or |ight
irradiation. Exanples of reaction pronoters usable herein include 35

i m dazol e conpounds. The use of the im dazole conpound in the conposition

for formng a @rotpeteveivoat cBgtHRAN BAYIikE imPrdredAN %&%e&iﬂam ective
coating having,_iqpr ovgg sputteri resistance.. Preferred jm dazol e
X . .
conpounds are -CFeprésent ed b?/’r?%?rrrru 4 (Ilin)l:azzpfe_zzcﬂ"?&‘ﬂ’d:? whéf€in R21 and
R22 each i ndepearkesenyed &pr doenela (A¥drogen atomor a substituted or
unsubstituted al kyl group;,,R23 represents a hydrogen atom a substituted or
unsubstituted al kyl Rgroup® or an aryl group; and 10 R24 represents a
hydrogen atomor a su i tuted qr;, unsubstituted alkyl group. Among them
particularly preferrad imdazole ‘conpounds are 2-nethylim dazole,
2-et hyl -4- met hyl i m daxol e,® 1- benzyl - 2- net hyl i ni dazol e, 2-phenyl -4 15
nmet hyl i m dazol e, 2-undé¢eyli m dazol e, 2- heptadecyli m dazol e,
1, 2-di et hyl i m dazol e, 2- phenylim dazol e, 1-benzyl-2-phenylim dazole, 1-
cyanoet hyl -2- mitednglinm dazol e, 1-cyanoet hyl - 2-et hyl -4- net hyl i m dazol e,
1- cyanoet hyl - 2- undeg¥l Ll dRZoLEsh LimdfdpeXadioelyn Hep2a OENY iHYdB58h €.
2, 4- di am no- 6- o net h%ll i lpiga,fzo({ yl ﬁ Jt}fett'%l -s-triazine, “2,4-di am no-6-
(2'-undecyl i mt&ZoPY| § T RA5TTT &7i HeSZ 4 U i HYe- group:
(2' - et hyl - 4- net hyl | M°daepkgserts )3 ehydsogent ratami, n@, ubstituted or
unsubstituted alkyl group, or an aryl group: and

10 R?* represents a hydrogen atom or a substituted or
unsubstituted alkyl group.

Among them, particularly preferred imidazole
compounds are 2-methylimidazole, 2-ethyl-4-
methylimidazole, 1l-benzyl-2-methylimidazole, 2-phenyl-4-

15 methylimidazole, 2-undecylimidazole, 2-
heptadecylimidazole, 1,2-dimethylimidazole, 2-
phenylimidazole, l-benzyl-2-phenylimidazole, 1-
cyanoethyl-2-methylimidazole, l-cyanoethyl-2-ethyl-4-
methylimidazole, l-cyanoethyl-2-~undecylimidazole, 1-

20 cyanoethyl-2-phenylimidazole, 2,4~-diamino-6-(2"-
methylimidazolyl-(1'))ethyl-s-triazine, 2,4-diamino-6-
(2'-undecylimidazolyl)ethyl-s-triazine, 2,4-diamino-6-
(2'-ethyl-4-methylimidazolyl-(1'))ethyl-s-triazine, 2-
phenyl-4,5-dihydroxymethylimidazole, 2-phenyl-4-methyl-

25 5-hydroxymethylimidazole, l-cyanoethyl-2-phenyl-4,5-
di(2-cyanoethoxy)methylimidazole.

2. Negative-working photosensitive composition

When the composition for forming a protective

coating used in the method according to the present

30 invention is a negative-working photosensitive
composition, the composition comprises a polymer and a
solvent and, in addition, denerally a
photopolymerization initiator and optionally a



phenyl - 4, 5-di hydr oxynet hyl i m dazol e, 2-phenyl - 4-net hyl 25

5- hydr oxynet hyl i m dazol e, 1-cyanoet hyl - 2-phenyl -4, 5-

di (2- cyanoet hoxy) et hyl i m dazole. 2. tive-working phot o{e§<JAN 2084

conposition Wien the conposition for formng a protective coating used in

t he met hod according to the present 30 invention is a negative-worKking

phot osensi tive conposi.tion, the conposition conprises a polyner and a

sol vent and, c?ﬂsﬁgg 0N, a&&?etm |y a photopol ynerization initiator and

optionally a 10 0 8AJARo2§mércrosslinking agent. (A) Polymer In the

present invention, _wh t he. _conposi t.i f L PHed cBhPbeGldiva st | ng

is a negative-wor ki[ﬂg%%@ F%&S(?srnécnzilr[\%e\c/}gtlé%{rfpo‘ts’l?ti on, ebyc/: v?r_t ue of the

cont ri but i onfefmanphotopainotezdizate oncoat gt oiswhich Negalivss widei$ed

| ater, a crosslinking.r tion . ce bgiyeenypelyeers g betywen the

pol yner a‘ﬁd Pﬁ8t°5ﬁ5% ;‘5@‘1%%%“ %é}[ﬁ#g%]—}:%)?l at or %z\g. cure the. ol%/rrer .. J‘g

t her eby f or ncbgtaiburtddncoafi ng. Oivsopghemeripatiepr 1 WeﬁE’éﬁ’ y HEC

chain portion.and .a r [ it lch, canpde fpndeyl keaation takes

phot opol yner f”}i‘{ii o%ei ﬁ%%fgg?gﬁﬁorf%y&'eagti on site in other pol %métr Such

pol ynmers ar eplele Kpetwmeén plodyvarers apd Rgtwgen 15hgr difé]ri‘f“ifg)%e og; e

accor ding 0, ULRGSASATONE {1ESern POLYEBES, toNe Beky el efgshptheri n the

met hod accor &i ng "to-the present invention is a reaction product ff a

pol yner tonpthemedpya Segnbrg peprazactht edabingor mfitats (FY?§ W P E8Rbound

sel ected fro MOMB, £ONgT ShibRg 20141 dn3, sn@paxyenciabexyd jtereshachyl at e

and derivati éatgré%ta%“&?;g?. R31 CH2 %QCOZRSZ n wherein R31s .V\@igh By be

the sanme or dianf eb@nthnded to a photopolymerization itnitiato o a
reaction site in other polymer.

Such polymers are well known in the art, and may be

15 properly selected according to purposes. Among these
polymers, one polymer preferable in the method according
to the present invention is a reaction product of a
polymer comprising a segment represented by formula
(III) with a compound selected from the group consisting
20 of (3,4-epoxycyclohexyl) methacrylate and derivatives

thereof.

R31 R31

CH2—<|: \ /CHZ—(L (III)
H/m \ 32

Co, Co,R*/ n

wherein R3!s, which may be the same or different,
represent a substituent selected from the group

25 consisting of a hydrogen atom and a methyl group; R*?
represents an alkyl group having a linear or branched
structure containing 1 to 5 carbon atoms; and m and n
represent a degree of polymerization, respectively,
where the molar ratio m/n is 0.5 to 2.4.

30 In particular, in formula (III), R in at least
one of the monomer units preferably represents a methyl
group. R*? preferably represents an alkyl group having 1

to 4 carbon atoms, particularly preferably an n-butyl



represent a substituent selected fromthe group 25 consisting of a hydrogen
atom and a nethyl group; R32 represents an al kyl group having a |inear or

branched structure containing 1 to 5 carbon atons;
a degree of polynerization,

to 2.4. 30 In
nononer units
represents an

and m and fh§ JANLBEent
respectively, where the nolar ratio mnis 0.5

particular, in fornmula (111), R31 in at |east one of the
preferably represents a nmethyl group. R32 preferably

e Vi 4.8 on ns articularly
preferably an %Egﬁ% I &‘89%1%12&%80%01 gﬁrf) p.egﬁltﬁ ail%? f?’ﬁ‘&’lﬁ‘ol?%i)r
represented by For’ﬁ%ﬁea EFPFSTaRlY Br ePOYBRE! apPNPrashRy yvirer seamgrt sing a

segnent repr esepresendedf by Morau{a Iv)€H3 H1 ~ ~ | ~ CH2-C CH2 ( IV) CO2H
MmMCON-Bun 25 wherein mand n are as defined above. The nolar ratio mn
isin the range of 0.5 t0 2 preferabty in the range of 0.6 to 1.7. A
phenol novol ak resin y be i ngtead|of th pol ymer represented by

formula (I11)
t hose describ
(3, 4- Epoxycyc
havi ng variou

product of t
preferably in
of 15,000 to

10

15

20

25

30

. Phen OoNpt
ed above Ln conhnec
| ohexyl) t haey, itl/aie

er ei fr@y € t he sane as

H
ion mﬁ?ﬁ t he hgat-curabl e conposition.
ri-wat/yes thereof include those

s substituents. Anpng them (3, 4- epoxycycl ohexyl ) net hyl
met hacryl at® i $rengdnppesnrd megre Taw dedliredladovewei ght (My) of the reaction

he pol yrermotarh ro8id-mepox¥cys! @hexyhde Mt Rasrybal g
APEdangs 8l 48 P00 950, 949, pre preferably i
A phenol novolak resin may be used instead of the
polymer represented by formula (III). Phenol novolak
resins usable herein are the same as those described
above in connection with the heat-curable composition.

(3.4-Epoxycyclohexyl) methacrylate and derivatives
thereof include those having various substituents. Among
themn, - (3.4-epoxycyclohexyl )methyl methacrylate is
preferred.

The molecular weight (Mw) of the reaction product
of the polymer with (3,4-epoxycyclohexyl) methacrylate
is preferably’ in the range of 10,000 to 80,000, more
preferably in the range of 15,000 to 40,000. The acid
value of the reaction product is preferably 20 to 100 mg
KOH/g, more preferably 45 to 70 mg KOH/g.

(B) Solvent

Also in the case where the composition for forming
a protective coating is a negative-working
photosensitive composition, an organic solvent is used
as a solvent for dissolving solid matter such as the
polymer. Solvents usable herein may be the same as those
described above in connection with the heat-curable
composition.

(C) Photopolymerization initiator

The photopolymerization initiator may be any
conventional photopolymeriZation initiator, and examples
thereof include azide compounds, halomethyloxazole

is
t he range



20 val ue of the reaction product is preferably 20 to 100 ngy KOH g, nore
preferably 45 to 70 ng KOH g. (B) Solvent Also in the case whe

conposition for formng a protective coid®ing is a negati ve-mé%i*ﬁfg‘?z%gé
phot osensitive conposition, an organic solvent is used as a solvent for

di ssolving solid matter such as the polyner. Solvents usable herein may be

th th d i bed ' i ' h :
compost t1 on. UL Bro BRETYRERY Sat | BhETATET ab 0P TG o Saary e 2t  on
initiator mpdizany etdomenttaniorpot gpol yawrtiophiénmome mMerivativesd
exanpl es thereof ingclude azi de campounds. hal gﬁt h&if&@éﬁf’ifbé@tﬁ@ 8 N

: inds 2 )

2004 conpounds, hal %ylcpg'-pto 871 ne conpound oni um sa , benzoin
et hers, xant lensis;atancesacéhepkefioneEaer examples. 4Az4 ded bmigdngidblhere ude:

(i) azidogtilbenes. and. . derivati ve hereof exanpl : -
4, 4" -di az?dosflt'i‘ll b'e%?Zqu%%g%f%?’a%st(li*%jelnfe%r%%' - di su‘laFc%r?i C aci dNNl:]N
di et hyl eneoxyeitdthHyala sy xve thy threizialost i | berte-9, A iazhidestolvenac? R -

N propyl hydroxyam de.. 4, 4' - di azi dosti ;b - sad] LC acid,g444.-

di azi dosti | b%@@%qh‘? sul fo%‘lcg%faci d I\#l\ﬁg?%%}iﬁgyggnbgggﬁl%band sod‘i1 h%n,

4, 4" - di azi dostiid Aietres2i Bent <) 3 ondtsulfdnic azi do @A cycl ohexhnbnz and
derivatives t o} f: e, ln{dP- azk9@beny at) EyvEt RPexRi@s e,

2, 6-di-(p- azd{}%{o e({nozsa'{:';)i-tﬁe-rr?r%t % cy%%o%%a%j(o(ﬁe, z,gq% dpz?g 9 .

azi dobent@l ) ahd ersodimyh cyt) bhekbrmidos tinkbene- i 2 (lisubserpte: (11)
C'nna"V"den%ﬁgﬁk;eBE'@%ﬂ%@%ﬁ%ﬁ%&%&%%@neénéj!dérivatives thereof, for

azi doci nnanyl i denecycl ohexanones and derivatives thereof; (iv% .

azi dobenzal ker@msle p- 2ap-ddbd Rz a24EEPEPREASRICLONEHRODENz af a8 e LREP 4, 4' -
di azi dochal cong gchdnPA £f 44 =&t BdiaeibRe, 2,6 20 2,6-di-(p-

bi s(4' -azi dobenzal ) acetone-2'-sul fonjc acid N, N-_diethyl eneoxyet byl am de,
and 2, 6- bi s( 2z1dphenARhY 2t ) EeEt Y LCECLORXARNDES ¢ ac%lalgN, l\é'g 8yL e

15 azido cinnamylidene)-4-tert-aminocyclohexanone; (iidi)
azidocinnamylidenecyclohexanones and derivatives
thereof; (iv) azidobenzalketones, pP-
azidobenzalacetophenone, p-azidobenzalacetone, 4,4' -
diazidochalcone, 2,6-bis(4'-azidobenzal)acetone, 2,6-

20 Dbis(4'-azidobenzal)acetone-2'-sulfonic acid N,N-
diethyleneoxyethylamide, and 2,6-bis(4" -
azidobenzal)acetone-2,2"'-disulfonic acid N,N-

diethyleneoxyethylamide. An azide group, which has been
introduced into the polymer chain, may also be used.

25 Halomethyloxazole compounds include, for example,
2-trichloromethyl-5-styryl-1,3,4-oxadiazole, 2-
trichloromethyl-5-(p-cyanostyryl)-1,3,4-oxadiazole, and
2-trichloromethyl-5-(p-methoxystyryl)-1,3,4-oxadiazole.

Halomethyl-s-triazine compounds include

30 particularly trihalomethyl-s-triazine compounds, for
example, 2,4-bis(trichloromethyl) -6-p-methoxystyryl-s-
triazine, 2,4-bis(trichloromethyl)-6-(1l-p-
diethylaminophenyl—l,3-butadienyl)—s-triazine, 2,4-
bis(trichloromethyl)-6-(p-phenylstyryl)-s-triazine, 2,4-

35 bis(trichloromethyl)-6-styryl-s-triazine, 2,4-
bis(trichloromethyl)-6-phenyl-s-triazine, 2[2°(5"-

methylfuryl)ethylidene]-4,6—bis(trichloromethyl)—s-



di et hyl eneoxyet hyl am de. An azide group, which has been introduced into
t he pol yner chain, may al so be used. 25 Hal onet hyl oxazol e coqgogﬂgf

i nclude, for exanple, 2-trichloronethyl-8styryl-1, 3, 4-oxadi ¢ ,ﬂ@k
trichl oronet hyl -5-(p-cyanostyryl)-1, 3, 4-oxadi azol e, and

2-trichl oronet hyl - 5- (p-met hoxystyryl)-1, 3, 4- oxadi azol e.

Hal onet hyl -s-triazine coppounds include. .30 particularl

Lri hal onbt hyl SEHEF1ES1 ne? borpountits ol 1agRa it o <l loromethyl) -5-
2,4-bis(trichtotanthdyl ) -&Had- med hpxlyss ftylbsemdme dry hes s 2triazolo[1,5-
4-bi s(trichl orfrreth lé: 6-(1-p 35 bis(trichloronethyl)-6-phenyl-s-triazine,
2[2' (5"- methy %Wﬁ% thY! i dene] -4, 6-bis( trichl oronethyl)-s

di et hyl am nophenyl -HgnZointettheny | jncstide azfowe, &xample, benzoin methyl
bi s(trichlLoronet hyl )-6-{(p-phenylstyryl)-s:iriazine, 2. 4- .

bi a( 11 ohPor ety §28- ERFOFRYL EobaY A ShEk"T S dodicpones #priuise,
2(2' -furyl et hgdx dene) -ekamp(lter,i chl or anetbphpnsnetri azi n2, 2 adiimethoxy-2-
5,7-bis(tribranonmeihyl)-s-triazolof 1, 55. i, di oi '
“nel ude, for NENDI At BaRBERG e, i 1 S SRR Gt RN L uEbE e 5,
Benzophenonesketaheideand f orbenanplee thedt bpheoahe, ZXanthomesnokyclude,
phenyl acet oph ne, 1,1-dighl oroace e, Mc r e, and,_
o-benzoylnetH@?Pbenzog%ggbigﬁthones§$ﬁ€$€@£Z forQéggnp g,%§§ﬂthone,2

t hi oxant h@ne, clzlao tii oxan thexant horde,alkydl tihyiiaxendtonehone, aadd 2, 4.4~

di al kyl t hi ox Qﬂgﬁ opbssoLe derivatives include, for exanple,
acetophenone?ﬂ%rlc }%ﬁ%g%etopﬁgﬁbne,_z,zj diethoxgacetophenone, and

2, 2-di met hoxy- 2- 1AgHerpheraiophéasheattieam dactydenc| Jr vafrauBle .

sul foni um salSetopRdoshdm sal ts, apgi & BgrHhLEE ShdSonsSpeci fic exanples
t hereof include triphenylsulfonium trifluoronethanesul fonate, benzyl-4 20

t |
hydr oxypheny| $2 HROXYRSRHORIMGNPRK af | uor ophG&Fhat e, a- 2-2-dimethoxy=2-
15 phenylacetophenone.

Onium salts include various sulfonium salts,

jodonium salts, and diazonium salts. Specific examples
thereof include triphenylsulfonium
trifluoromethanesulfonate, benzyl-4-

20 hydroxyphenylmethylsulfonium, hexafluorophosphate, o-
naphthylmethyl-4-hydroxyphenylmethylsulfonium ,
hexafluorophosphate (or hexafluoroantimonate), diphenyl-

t-butylphenylsulfonium trifluoromethanesulfonate,
diphenylmethoxyphenylsulfonium hexafluoroantimonate,
25 triphenylsulfonium hexafluoroantimonate, di-t-
butylphenyliodonium trifluoromethanesulfonate (oxr
hexafluoroantimonate or tetrafluoroborate),
methoxyphenyliodonium trifluoromethanesulfonate,
diphenyliodonium trifluoromethanesulfonate,
30 aminophenylbenzenediazonium tetrafluoroborate, and

pyrenediazonium tetrafluoroborate.

In the method according to the present invention,
the photopolymerization initiator may |Dbe properly
selected from these compounds. They may be used solely

35 or, if necessary, in a combination of two or more. These
photopolymerization initiators may be added, to the

composition for forming a protective coating, either as



napht hyl met hyl - 4- hydr oxyphenyl net hyl sul f oni um hexaf | uor ophosphate (or
hexaf | uor oanti nonat e), di phenyl- t-butyl phenyl sul foni um

trifluoronmethanesul fonate, di phenyl net hbkyphenyl sul fonium 08 JAN 2004
hexaf | uor oanti nonate, 25 triphenyl sul foni um hexafl uoroanti nonate, di-t-
but yl phenyl i odoni um trifl uoronet hanesul fonate (or hexafl uor oanti nonate or
tetrafl uoroborate), nethoxyphenyliodoni un‘%:t riflu t ha equ fon%_g

di pheny! i odoRi GAMRAYILRBNRE hanBLRFEORRERE 38 T4 H(S’S eV Benzénedi azoni um
tetraf | uor obgiAakmerand Amge R aboRiel Phioaiopaflyuesmibartaitom  iimi et ones hod
according to the present invention, the photo o%hnerl zati g r&&*g{.%

be properly hediomatdy ¥ 1orhiiRgid & ompoun pﬂ*ﬁyi y be uddd 5o

i f necessary,tx'ﬂlaélcﬁ@ﬁliﬂ?is%ﬁzltnw dumpmrrﬁis JThese pphitdopad yneri zat | on
initiators may be ad ed to th, corrp03|t|on for formng a protective
coating, 2ither as{P §P50dnd or as a substituent introduced
into the above polmrfelfheAmeﬂﬁoahao@bwen@hompbhyrrmesmtonlnvwmtm@rs
hal onet hyl -s-triazine co oun parti uIarI tri zi ne
conmpounds, aM&ed efhs r &M %S%%}é"@)rg ﬂﬂ"f‘ia ager}i)t]‘nﬁ %Ed{%%c%gdl ng
to the presert imeydtiore-wordleing he pmnmmrtsm\f@r fmmcv@lhl(mot ecifve

coating is a ne atlvewo i,ng photosensit i 0 n ssary,
t he conposit i"6if Y t h rﬁ%ﬁp?g iha %TO ogsr?ﬁg:thlagaggrﬁmp%e%ésasl i nki ng

agents ugabl e:ﬁtﬁiseljm]armgtdrgaem’ane as those described above in connection
with the heat- curoble COTASId i 00en FXATRLES Ol | 208! thie0ssbrakhBg
Fie

agents usabl e hereif ounds containing at 15 |least two
resi dues, whitosmy desc¢hibednsaloveli finer egennegeiane vibRt et t Refha

pol ymer to fqr @%%fé ogﬁoég%fglomt g dzgm@@ s @é&pwo;@al ag¥be¥Yihkeng

exanpl e, bis- tra- oxynet hyl ) substltut ed aromatic
conpounds or dgsErmCysabder bﬁﬁﬁi@ c@ﬁé@ﬁ’is gappaunds containing at

15 least two residues, which may be the same or different

and are reacted with the polymer to form a crosslinked

matrix, such as alkoxy or acyloxy (for example, bis-,
tris-, or tetra- (hydroxymethyl)-substituted aromatic
compounds or heterocyclic aromatic compounds and bis-,
20 tris-, or tetra-(acetoxymethyl)-substituted aromatic
compounds or hetrocyclic aromatic compounds); melamine
compounds (for example, N-hydroxymethyl-containing
melamine, N-alkoxymethyl-containing melamine, or N-
acyloxymethyl-containing melamine); acetal resins (for
25 example, polyvinyl butyral); peroxide compounds (for
example, benzoyl peroxide, p-chlorobenzoyl peroxide,
acetyl peroxide, and lauroyl peroxide); and blocked
isocyanates (for example, isophorone diisocyanate,
hexamethylene diisocyanate, cyclohexylene diisocyanate,
30 and the like that have been blocked by various blocking
agents, for example, ethanol, butanol, dimethyl malonate,
imidazole, ¢-caprolactam, methyl cellosolve, ethylene
glycol or the 1like). They may be used solely or in a
combination of two or more.
35 (E) Other components
In the method according to the present invention,

when the composition is a negative-working




20 tris-, or tetra-(acetoxynethyl)-substituted aromatic conpounds or
hetrocyclic aromati c conpounds); nelam ne conpounds (for exanple,

N-hydr oxymet hyl - contai ni ng nel am ne, N-abkoxymethyl - cont ai nigrggJAR!2800 ne,
or N acyl oxynet hyl -cont ai ni ng nel am ne); acetal resins (for 25 exanple,

pol yvi nyl butyral); peroxide conpounds (for exanple, benzoyl peroxide,

p- chl or obenzoyl peroxide, acetyl peroxide, and |auroyl peroxide): and

bl ocked i so@%&ﬁ&ﬁ@é‘s(]fqﬂrveex%‘?ﬁ)&/%?ﬁr’s‘?fbho?%‘f’\ecafnpgﬁa'?fiﬁgt aay g TV ene
di i socyanat eincygd@hexyhene dihsoapanat onfbraditkd heolkthke tdwipdmwaret been

bl ocked by various bl ockin agent or exanpl e, ethanol ., butanagl

i et byl el DRE. ComRanoitre U5ahDs, bRReTAmTAverH | OB FATA Vo E1957 ene
gl ycol or thaesidsabedhgyovayibeconrecsndr! yith bther cwmyorsnten wéedwo or
nmore. 35 (E) O her conponents In the nethod according to the present

i nventi orr Meﬁ%teng‘%&fé‘d’sq%% RO SHgAT ve- wor ki ng 15 0 0 JAN 2004

phot osensi ti e PeFIASIVd-Gorkiiey qRSIdnsart iBy comprssieionin addition to

t he above conponents, other conponents. Oher ¢ anent s_ usabl in may
be the same as thoyz‘endeg:gﬁ b&rﬁgp“%&}élior? cd%’r?ectq% W h Bt F%Ifoig%%%ﬁéents
used 5 in theatdalg cuseld einonfiosi miethod. aBesirdivner Wbpki tige photesemsi ti ve
conposi tion \Wen the conpgsition for_formng a protectiv ' din
t he net hod a&@gﬁﬁﬁﬁfWC)tﬁg pregem:p??ﬁ&%lé&#?#%&%&posi|?é§%%ﬁ€?%ga§

phot osensi t | vembdsddnipos, t tha, domposdripion t¢amprhspsi sespalyveymandamnd a

sol vent and, ition, gener hot i{{ye cg&pﬁ}%g i e

crosslinkingsgggﬁgﬂg(E%%PolgﬁergbﬁxFﬁgRbréggﬁgﬁé%% nt?o ) en ?ﬁggl

conposi ti on fompobenftoraridh@ acyrstldgiiivg agsanithg is a positive-working

phot osensitive conpgy; | Y QRmelhe pol ymer may be sel ected from polymers
—cé'n‘n'evcm'rrw

descri bed above in th the L
In the present invention, when the composition for

15 forming a protective coating is a positive-working
photosensitive composition, the polymer may be selected
from polymers described above in connection with the
heat-curable composition.

(B) Solvent
20 In the present invention, when the composition for

forming a protective coating is a positive-working
photosensitive composition, the solvent may be selected
from solvents described above in connection with the
heat-curable composition.

25 (C) Photosensitive component

When the composition for forming a protective
coating used in the method according to the present
invention is a positive-working photosensitive
composition, the composition comprises a photosensitive

30 component. Here the photosensitive component refers to a
component which absorbs light to induce a polymerization
reaction of the components in the composition. The
composition containing the photosensitive component for
forming a protective coating acts as a photosensitive

35 composition.

The photosensitive component may be properly

selected from photosensitive components commonly used in



heat - curabl e conposition. (B) Solvent 20 In the present invention, when the
conposition for formng a protective coating is a positive-workin

phot osensitive conposition, the solvent Wy be sel ected fromﬂsngﬂﬂ!fs
descri bed above in connection with the heat-curable composition. 25 (C)
Phot osensi ti ve conponent Wen the conposition for formng a protective

coating used in the nmethqd according to. the p ‘o d nt i " 1
posi ti ve- wor H%tﬂﬁ’cﬁ'aé%rﬂ%’iqq \Pgmd% J?Jr%%,éflﬁégécjo%%%’lgt i olsr?'rbcfo%rp% $es a
phot osensi t i WwWwareaoNPorent phbleoeehbe tpket oseompohertconpomeainiBfer 2to a
conponent whi ch absorbs |jght to induce pol ynmeri zation reaction of the
conponents i ﬂuclﬁjé”’cecéﬁ?o@chgcﬂfouﬁﬁels c%ﬁ%%‘si tion containing the

phot osensi ti ve conperentohoentionaingplo poatest tiree ccampegendt smay e
phot osensjtive 5 conmpgsitiqgn., The photosensi il np t ﬂaé(fgg d
properly Sselu&?tdgd 4% ontFho RS ERS r}E!\al:‘-jxtojc‘:‘gérrpo(;flé()arIl éslr?%lgé)n’rmn y used in ]i% 0 8
JAN 2004 posigsianty ey Kitteyeut osiensivdee Conposipiotizcedr dier apegoting
however, a photgsensitive conponent. containing,a; 59qui nogeglazhsde grogp is
used. Any coﬁ\?éﬁﬁooqr%noprh%‘f]o%r%ns? l‘il]T/‘lgc”](;:&()éfarponenétl@lrr(lialy be 5 used as the
phot osensi t i wemammonenied tanl graikforit el ehlorddeof Wikkd uge 1P¥3e

produced by reacti naph ' di .fsej&%g f ABLEadRkHqCH OfhA8t9hnal
benzoqui nonedt® cdi)nlgalﬁf %i %%g*ﬁ“%% orl Wlétiheghﬁgw- mol ecul ar or
pol ymrer i £o conpmum acomdensabile avitinctheona¢id1ohlebi@e condensabl e with the

acid chloride. Here funct|,9aal o#L9URs- erRsAbkasWilk tiet@citthe chtodi de
i ncl ude hydr oxyl and am no groups, and the hydroxyl gr oug i's gr %f eH'led.
Exanpl es of lydroxide ciomlaids ngvdaeit! e@idr 28dRSoufdS Pl udd! e
hydr oqui none SEPPr Cg&fzbu , 4-di hydisepanzophepenpled, 304- hydroxyl-

t ri hydr oxybenzophenone, , 6-tri hydr oxybenzophenone, .
Y Y coé%aining 1ow—molecuXar e%mpouéas 1néﬁude: hydroquinone,

15 resorcin, 2,4-dihydroxybenzophenone, 2,3,4-
trihydroxybenzophenone, 2,4,6-trihydroxybenzophenone,
2,4,4’—frihydroxybenzophenone, 2,3,4,4"-
tetrahydroxybenzophenone, 2,2',4,4"-
tetrahydroxybenzophenone, 2,2',3,4,6"'-

20 pentahydroxybenzophenone, and other
polyhydroxybenzophenones; bis(2,4-
dihydroxyphenyl)methane, bis(2,3,4-
trihydroxyphenyl)methane, bis(2,4-
dihydroxyphenyl)propane-1 and other

25 bis((poly)hydroxyphenyl)alkanes; and 4,4',3",4"-

tetrahydroxy-3,5,3',5'—tetramethyltriphenylmethane,
4,4',2",3",4"-pentahydroxy-3,5,3",5"-

tetramethyltriphenylmethane, 2,3,4,2',3",4',3",4"-
octahydroxy-5,5'-diacetyltriphenylmethane and other
30 polyhydroxytriphenylmethanes. Examples of hydroxyl-

containing polymeric compounds include novolak resins
and polyhydroxystyrene.
In particular, a compound having, in its structure,
a methylene bridged product comprising a 1,2-
35 naphthoquinonediazide skeleton and two or more methyl-
substituted phenol derivatives is preferred as the

photosensitive component. The use of this photosensitive



2,4,4" -trihydroxybenzophenone, 2,3,4,4'- tetrahydroxybenzophenone,
2,2',4,4" - tetrahydroxybenzophenone, 2,2',3,4,6" 20

pent ahydr oxybenzophenone, and ot her pol yhydr oxybenzophenone®;§ bAN @2044-

di hydr oxyphenyl ) net hane, bis(2,3,4- trihydroxyphenyl) nethane, bis(2,4-

di hydr oxyphenyl) propane-1 and ot her 25 bis((poly)hydroxyphenyl)al kanes;
and 4,4',3",4"- tetrahydroxy-3,5,3",5" - tetranmethyltriphenyl met hane,

4,4' 2", 3", 4"CORRARGHHr 6%y - Brevidesa. pretegidvgy ICoatimeh e neioher
2,3,4,2",3", %ﬁeﬁ{s%gfeﬁ’&ﬁt' ahydr qxgrd, 5'thedi ag8ENY 1L 5BPSRY LAREAANEpIRAEL DT her
30 pol yhydroxytri phenyl net hanes. Exanpl es of hydroxyl - containi ng pol yneric
conpounds i nderievHe 8 akls es? n<CORRRMD| YHRFOLY st3RBNYTFPPRR t i 24P 8r, a
conpound havifighadiked t $oSId4®idH €in 8 Prdhd BNEKOIEEER 1R asluss t COIPEA Si Ng
a 1, 2- 35 napht hoqui nonedi azi de skeleton and two or nore nethyl substituted
phenol dePi vRY ves methyds epFedPas t ABe pREEEEBAS| 1RV ELARondtRWeYfe: use

of this photQygfsiddye gierd0 ¥ 2QWhstarr@eant bgantﬁéovm_élenmpr@f@@lbl ve
coating having higher “transparency. Here the nethyl-substjtuted g&en I
derivative id Q:‘brﬁp%unﬂh%h‘é{eﬁ’?ﬂfaﬁ?) hy dPRJREE ieom e e HAEE PELTSSN in a
phenol skel etfibdisc s UBSIpEVE £llg StRY BrMRiodd nGHtOHfL - st thrasesd phsweel i on,
however, enbraces phenol not substituted by the negh¥l,8r u 4that IS,
phenol per s&CTHYRLLYRT eMa¥ KELRYI dife DrFABRAUNG, BRGELL O(I‘)F‘B)IPOI SThg"t™o or

more methyl - pHsidl usedlpbensl ardelivkRedves kayhr efttrert @m amapanotheber ein

two or nore henol skel etqns are |inked.to each h o] e o] r

t hrough a nmetHA¥ g?oﬂftzwg'eélﬁy AR gBRa gl?ly(ﬁ]%gérﬁ)héﬁgﬁ' s‘%& glgon i's
substituted Iphendetsedlgtanpis | subdiei paes@nby i aveethyh, gtdrepphot osensi tive
component ey have g, plurality Qfr} 2-; 496 REPEE Nodhaonei 525 Jenskel 6 ons.

The presence of at
component may have a plurality of 1,2-

15 naphthoquinonediazide skeletons. The presence of at
least one 1,2-naphthoquinonediazide skeleton in the

structure of the photosensitive component suffices for

contemplated effect. The number of 1,2-
naphthoquinonediazide skeletons is not particularly
20 limited, and the maximum number of the 1,2~

naphthoquinonediazide skeletons is equal to the number
of hydroxyl groups present in the methylene bridged
product comprising methyl-substituted phenol derivatives.
The number of 1,2-naphthoquinonediazide skeletons,

25 however, is preferably 1 to 5, particularly preferably 2
to 4.

Among these photosensitive components, at least one
compound selected from the group consisting of compounds
represented by formulae (Va) to (Vec) is particularly

30 preferred as the photosensitive component used in the
positive-working photosensitive composition utilized in

the method according to the present invention:



| east one 1, 2- napht hoqui nonedi azi de skeleton in the structure of the
phot osensitive conponent suffices for contenplated effect. The nunber of

1, 2- napht hoqui nonedi azi de skeletons is gRgt particularly 20 | Qrg JAN.2008nd

t he maxi mum nunber of the 1,2- naphthoqui nonedi azi de skel etons is equa

t he nunber

of hydroxyl groups present in the nethylene bridged produ

conprising methyl - substituted phenol derivatives. The number of

1, 2- napht hoqui none@®

| east one

represented by f

conp03|t|on ut|I|z-d in
OD (Va) DO CH3HH3 ODcSES‘aY CH3 éHs

Yer, is preferably 1 to 5,

conpog : f onsi st i f conpounds
B%bppreferred as the

larly

y -wor ki ng phot osensitive
t he met hod accordlnu

(Vb) wherein D= 0 02 |

10

15

POSORCRLE.

wherein o)
D=

SO
‘ I 2 or H, provided that at least one
of D is not H.

Among the photosensitive components represented by
these formulae, photosensitive components, wherein three
out of four D have ©been esterified with 1i,2-
naphthoquinonediazidosulfonic acid, are most preferred.

In the present invention, the photosensitive
component has, in its structure, two or more methyl-
substituted phenol derivatives. The number of methyl-
substituted phenol derivatives in the structure is
preferably 2 to 5, particularly preferably 4.

In the method according to the present invention,
the photosensitive component may be properly selected
from among the photosensitive components. They may be
used either solely or, if necessary, in a combination of
two or more. These photosensitive components may be
added, to the composition for forming a protective

coating, either as a compound or as a substituent

I
ct

at

to the present invention;
CH3 CH3 CH3 CH3 0 8 JAN 2004 OD

to
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or H provided that at |east one of Dis not H Anong the photosensitive
conponents represented by 5 these fornul ae, photosensitive Cﬁ?ﬁ&ﬂﬁ?&ﬁ’
wherein three out of four D have been e%Perified with 1, 2- '
napht hoqui nonedi azi dosul fonic acid, are nost preferred. In the present
i nvention, the photosensitive conponent has, in its structure, two or nore
nmet hyl - 10 substituted phenol derivatives. The nunber of nethyl substituted
phenol deri vatt&d4Ged HP R (e JRPYs PHrE%erably 2 to 5, particularly
preferably 4. In the)medwedldexand) rgydne t he present invention, the
phot osensi tive conponent nmay be _properly select 15 fr ajmn
phot osensi ti ve conﬂﬁhéﬂQ%.m¥HB9d q&?i&&ﬂj%ﬁtﬁﬂ? ESFEF%H%r, |%n%g§%§sary,
in a conbi natyidh ofhe t ¥OMPOsDPién THESEophahgs anpirtoites tdorep armit Engrais be
added, to_the conposjtion for. formn rotective c i it her a
conpound 8r & a EIUSRTED 8 ng)?fo‘gﬁﬁxfeoduccgo%&égn%%tﬁé' abp€€
pol yner. (DndEessdipki rheagesipbdsithenmadyd centaridi ng toresel prlebegt
i nvention, when the c osition far.formng.a protegtiv LRY fsom® @
posi ti ve- wor G hot o@% sicflf%snjc 089 t |aoqneq‘t| f R‘ﬁl&cegéar §?£§§Eb§orrpo%q‘ti on
may contain ackssEnkikidgaganest .ddier ived shbokengimgeonnesfilpn seitkt ed
from crosslinking agents described Ve, i egl) Wi i theay
negat i ve- wor ktfr}h% gﬁgggggﬁsWpf%éngorﬁ)lgés)l?(%l;%ﬂrl&&%ggafgegt her S mel acr’rrilgr’le
conpoundsoar eothefes reslaniB)e Gdrapowndporeat sréefexped net hod according to
t he present inventi ition for formng a protective
coating is a posiﬁﬁg%éﬁégﬁaé%ggﬁ%%gggigitive conposition, the 15
conposition nmay corfgritke metaddi tdasendinhetabbhe mfen%g‘,’eﬁ_ﬁﬁ”&nal
various add! Liygs. §gCBo@r§r§gmeﬁ £hBCleddmibibose glancsdberb aboueing is
connection w ot her "conponents of the heat-curable conpgsi.tion.

a positive-working photosensitive composition, the

15 composition may comprise, in addition to the above
components, optional various additives. Such additives
include those described above in connection with other
components of the heat-curable composition.

Further, when the composition for forming a

20 protective coating is a positive-working photosensitive

composition, a sensitizer may be added to improve

sensitivity to light irradiation. Sensitizers include,
for example, 2-nitrofluorene, 2,4,7-trinitrofluorene,
benzanthrone, picramide, 1,2-benzanthraquinone, 11-

25 chloro-6-hydroxybenzanthrone, phenanthraquinone, and 4-
(4-butoxyphenyl)-2,6-diphenylthiopyrilium perchlorate.
4, Preparation of composition
In the method according to the present invention,

the amount of the polymer added to the composition for

30 forming a protective coating may be properly determined
so that a good protective coating can be realized. The
amount of the polymer added, however, is preferably 5 to
40% by weight, more preferably 10 to 30% by weight,
based on the total weight of the composition for forming

35 a protective coating.

The content of the organic solvent in the coating

composition may be properly regulated according to the



Further, when the conposition for formng a 20 protective coating is a
posi tive-wor ki ng photosensitive conposition, a sensitizer ngy Bi gﬁged to
i mprove sensitivity to light irradiati o0 Sensitizers inclu eﬂ N
exanple, 2-nitrofluorene, 2,4, 7-trinitrofluorene, benzanthrone, picram de,
1, 2- benzant hr aqui none, 11 25 chloro 6- hydroxybenzanthrone
phenanthraqU|none

n 2, 6-di nyIt riliu
per chl or at e. %‘%5?51’?% ng ggﬁ’%%% ARG h% gd%re(ﬁ ng%%rt he
present i nver&xaunplet hetmermwuntm‘nﬁ h@fportyn@r oarddadct oSbmeentnrrpmal ttha for
30 formng a tective coatjng na pr.ope, determ th ood
orotective SRt ¢t oREOFLETTn oibv e Sholid SEAGheLBoRIndro adtbaby
however, is pedfghfably 5 to 4096by wei ght, nore preferably 10 to 30% by
wei ght, ased on e totgal t of the c ostlo.nfor for 35 a
protecti vg coati ngw}’ﬁ{b ctgln‘? en(%oq’g? ﬁlhtéwdf gaﬁ?r% sSot V9 i th%g%gg?lt?ﬁ‘ée
conposition m@&ﬁmngwcmmmaynsegubabsdlankmnglagehm th@dﬂhMbdhﬂA@fZﬂﬁé
concentration, of_ t

n,of ]{1 n a tﬁli addi tives F gxa | e M}g gontent
of the organi© SHI v | taﬁ’g cog ﬁa cJ(ﬁrpdlslttlBﬁ % nge of
45 to 95% by ThmlghOunﬁ e rt hieh ecroosgploisn K i rom agentoaddag al'mvcftmj ves

coating cont g (% Pfslﬁ ”%h«?gr?ﬁﬁlgt egt Ee_F%”%‘b aq_jtstfe% v%:f_?l'ﬂ: gy

agent added icul ar he "anount o he ¢t osslin |ng
agent adted, prmﬁeeﬂeable lnpr'elﬁ@r aginge nofheS r dvged @f pants SOypavesghby.

wei ght, nore 10 4 5,87 80 Y, éf‘té Negsh Pfof 10e 40 Psthd S, by weight, based

on 100 parts by wei ght of he polyner. en the conposition for formng a
protective coatin t dits £PROVPoIerfoat i g | & orPrehectinbunt

of the crossldgud iy agRiHrAddedal s ﬂ@i:oﬂaél?ﬁ\éfrh%l'tilbhy ihitigdorTherpgount
of the cr OSSlalmr::kuertg a%ent adde crﬁsog/\ﬂ/ﬁaﬂmés pé{geene{ ablay |en the ran etof 1
to

15 particularly 1limited. The amount of the crosslinking
agent added, however, is preferably in the range of 1 to
50 parts by weight, more preferably in the range of 5 to
40 parts by weight, based on 100 parts by weight of the
polymer.

20 When the composition for forming a protective
coating .contains a photosensitive component, the amount
of the crosslinking agent added is not particularly
limited. The amount of the crosslinking agent added,
however, is preferably in the range of 1 to 50 parts by

25 weight, more preferably in the range of 5 to 40 parts by
weight, based on 100 parts by weight of the polymer.

The composition for forming a protective coating
used in the method for forming a protective coating
according to the present invention may be prepared by

30 dissolving or dispersing the above solid components in a
solvent component. The sequence of mixing and the like
in the preparation of the composition is not
particularly limited. For example, from the viewpoint of
stability of the composition, however, the composition

35 may be stored as a plurality of solutions, dispersions,
or powders, and they may be properly mixed together

immediately before use. Alternatively, the composition



50 parts by weight, nore preferably in the range of 5 to 40 parts by

wei ght, based on 100 parts by weight of the polymer. 20 Whengtghgan 2004
conposition for formng a protective coating contains a photosensitive
conponent, the anmpunt of the crosslinking agent added is not particularly
i mftedbl The arrﬁunt of the crosslinking agent added, however, is

preferably in the range of 1 to 50 parts Lght, re.prefer in
the range of ™% o R _ngf’Eaﬁﬁa wEiSght? b%(gée{%glgﬁﬁbgapars{ggugﬁg\f\léi gh%pdo t he
poltﬁmdar].c Thfe ie@igdasitd1on Safoforusag ther obecehteatedt iseg utisad nay the

met ho or r, rotective cqgating according to the present invention
may be pr epa%é@‘%%@dg&ﬁ%s%ﬁﬁ]nvge%' di spersing the above solid conponents
in a sol venkMmeapenaidr fidmniseryenceedfive xéoatmad the like in the

preparation of the_conposition is not riticul arl I+ F |l e
from the ¥i ewpoi nt T%Fa e ty%SF tﬁé&%}olrrpﬁcnsi ioryﬁ),ljoﬁo@v\c/:tet\?'g’re, f%%ﬂ(ﬁ'?@ ’
cov\rrgom ti ond&'i:;ﬁfaﬁsdihfg Ett@r'eﬂeaprasphur ahiveptdbns cloappmises dfepekRg ofde  or
powders, and the . be operly m xed_to : ] ' b e yse.
A'ternati vel §oNERE olBbs idton (240 JAN BoBICS) e brasarad ahco. ¢
colnc;a_nt r at ed sgnistﬁéjalm”e and, foirmmeali atadtyiref emél ubeatihg cbheentpat &g

sol ution may iluted wt < hodr- Ot 3 [otective
coating> 5 Tﬁlé’_ Ao}t Jfn_oer o%gn%anég&léél oetl-e(ac'lt\?%/e co%t??rrll% égggg?gi. ng to the
present imvemthenre dorgrigesizhat¢onpatitioanp®isedn for form ng a

protective coatinggntena SHOSLEAL & 4 RJfdR 2 GRid Ngnandnagat cagabhe

coating under an inert gas- at nosphere to cure the coating. 10 Were

heat - cur abl e compessitiam is ugedd| s hEher eS@AROSATEAR| o‘ff?r\/\/i}ﬂ?ﬁ"?ﬁ’@ a

heat cur abl ¢ oS 14 ORdtised a5 fltuconpes! ooy el nyegenaily
, ive v

fol | owi ng prdzggggg;byF%he followiﬁﬁiéggkégs gperally formed by the

15 (al) a process wherein the composition for forming

a protective coating is coated onto a substrate; and

(a2) a process wherein the coating of the
composition for forming a protective coating applied
onto the substrate is heated under an inert gas

20 atmosphere to cure the coating.

Substrates, to which the method for forming a
protective coating according to the present invention
can be applied, include, but are not limited to, color
filters, glasses, glass filters, black matrixes, wvarious

25 polymers (for example, polyimides, polyamides,
polyethylene, and acrylic resins), indium titanium oxide,
silicon nitride, metal oxides (for example, titanium
oxide, silicon oxide, and chromium oxide), and metals
(for example, aluminum and copper) .

30 The method for forming a protective coating
according to the present invention comprises a process
wherein the composition for forming a protective coating
is coated onto the above substrate. Any method may be
used for coating the composition for forming a

35 protective coating without particular limitation, and
examples thereof include spin coating, roll coating, and

spray coating. Among them, spin coating is useful from



15 (al) a process wherein the conposition for formng a protective coating
is coated onto a substrate; and (a2) a process wherein the coating of the
conposition for formng a protective coaBRng applied onto tHE8sIANSPmAte is
heat ed under an inert gas 20 atnosphere to cure the coating. Substrates,
to which the nethod for form ng a protective coating according to the

present invention  can be acf)ﬁ i nclude, but are not limted to, color
filters, gl add€s VIQWRAIRY | r%%@%ﬁ‘%‘?&e% a9 ous 25 pol yners (for

exanpl e, polyini des*hepolry@cﬂmd@s fopol yEeiﬂmaJre_;ne aandraa:ey:rtmver estomhing ndi um

titani um oxide, ?01 ni rlde iﬁ %Eor exfat ﬁ?&

oxi de, silicGf 6’55 8 E?ﬁ%’i‘( é)“ve d°Ret ™Y J( o? exaérp €,

al um num andwmrrmrn) taa Tda@aﬁﬁﬁdled)ﬁ othéormm;g)smmom e(ftdrvefomntl.ngg a

according to the present invention conpris [o

conposi tivn PEP tr'?lvr?g %OﬁFb?%cPPPglggat |nhg? a?ge c%§§§5r ?o % éa@]%tove

substrate. Awndest hod iveyribegasisetnéophenat i Mhe fwadoinpsidy dve floeated m ng

a 35 protect ve coating wthout partj cul Ilmt Q

t her eof i ncl g FP%‘%%FEIF rf&e&i'%cﬂ Cdcg’e?tc%rgw ang " sperg;y fgg%fl 6%rmng t hem

spin coating ms;nmm‘ ot rphael, Oh8aiAhlg2004nishe conswodiimn G:deItﬂmarlgian

even coating f fo ng a protective coating according to the
ﬁﬁg%?énaqﬁﬁra&) gﬁn

present inve ses a pr ocess wherein the coating of the
conposi tion for forlm ngha Smpthoéctfcwe doamiimy appl Prateatbveheceybsigat e

i s heated g%ggggd%l#grer{ogaﬁ ?BEEB% 'Elilg,egﬁqtolnng r@hmr@@gedfopy any

proper netho C exarrp eating means i'nclude hot plates,
heati ng ovenélea(tomgacth@ncngﬁsltaﬂﬂ £pAf £RrEANGr PadiZRieFtIV® FRatiRg

met hod for fapl g‘ Béfig &etg%&hea p9C A0 it d %ﬁﬁ&@ﬁ&tlon
i nvention, con |t|ons eating the conposition for formn (Protgctlve

coating may flex mewerls. déher rﬁYﬁ’éd ‘bfy RRKYRL | ARS COHsi TRttt

15 the composition for forming a protective coatlng In
general, however, heating may be carried out at 150 to
270°C, preferably 170 to 250°C, for about 10 min to 10 hr,
preferably 20 to 120 min.

In the method for forming a protective coating

20 according to the present invention, the heating is
carried out under an inert gas atmosphere. In the

present invention, the inert gas refers to gas which is

not substantially chemically reactive with the
composition for forming a ‘protective coating, and
25 specific examples thereof include nitrogen, argon,

helium, neon, xenon and the 1like and mixed gases

composed of these gases. Among them, nitrogen, argon,

and a mixed gas composed of nitrogen and argon are

preferred from the viewpoints of handleability, cost and
30 the like.

Where photosensitive composition is used

When the composition for forming a protective
coating is photosensitive, a protective coating may be
generally formed by the following processes:

35 (bl) a process wherein the composition for forming
a protective coating is coated onto a substrate;
(b2) a process wherein the coating of the



for exanple, the type of polyner and the formulation of 15 the conposition
for formng a protective coating. In general, however, heating nmay be
carried out at 150 to 270C, preferably 330 to 250C, for about0 8QAN gogto 10
hr, preferably 20 to 120 min. In the nmethod for form ng a protective
coating 20 according to the present invention, the heating is carried out
under an inert gas atnosphere. In the present invention, the inert S
refers to gasompashition ndiorsuferadndal By BReEPEELYS reartind vﬁ‘?ﬁﬁ“t%g

conposi tion fore § o NG, 3 REALECEE VEx SO Neb BIgh@5 speci fi ¢ exanpl es

t hereof inclu e nitrogen, argon, helium neon, xenon and the |ike and

m xed gases compodddlof & h@FegEses VhaKEAY t kB PKPPS§EN, 09?5639 Ja‘?ﬁd a
m xed gas co Clpg ghidg@gen and argon are preferred fromthe viewpoints
of handl eability, st and 30 the like. \Were phot osensi |ve (;Eorrposltl on

i s used Wien the cdifosi B PEPeess oheFgiR pEeedavrlo

phot 0sensiti \fsa @ ALAEAYE: CRR L fodabeationgiabsy f of rred by the
foll owi ng processes: 35 (b a process wherein %om yéon I?or formng
a protective coati fg§9% lefé)a ke 666 Eelh§ﬁﬁstt|h§t é’o“tpd’f) KBTI n t he
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When the composition for forming a protective

15 coating is a photosensitive composition, the exposure
process (b2) can induce a polymerization reaction of the
components of the composition for forming a protective
coating. For the 1light irradiation, it 1is common
practice to adopt imagewise exposure in such a manner

20 that only desired sites of the coating of the
composition for forming a protective coating applied to
the substrate are exposed to light. Alternatively, the
whole area of the coating of the composition for forming
a protective coating may be evenly exposed.

25 The exposure may be carried out by any conventional
method without particular limitation. Examples of
exposure methods usable herein include exposure through
a photomask and scanning exposure using a stepper or the
like.

30 Light used in the exposure may be any radiation
with a wavelength to which the photosensitive component
is sensitive. In general, however, ultraviolet light
with wavelengths of 250 to 500 nm is used. The exposure
dose is regulated so that a satisfactory crosslinking

35 reaction takes place in the exposed portion. In general,
however, the exposure dose is in the range of 10 to 500

mJ/cm?.
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conposi tion, ‘upon 1 evel opnent, the photosensitive resin COH‘BOSI tion
layer in itsTierdevalerpessdspeuthenaBaynite @iy A1QCYURFHE used in

15 the development of photoresists. In general, an aqgueous
solution of an inorganic alkali compound, a primary
amine, a secondary amine, a tertiary amine, an
alcoholamine, or a gquaternary ammonium salt is used.
More specifically, an aqueous solution of

20 tetramethylammonium hydride (hereinafter referred to as

"TMAH"”), potassium hydroxide, sodium hydroxide, sodium

carbonate, sodium silicate, ammonia, ethylamine, n-
propylamine, diethylamine, di-n-propylamine,
triethanolamine, dimethylethanolamine,

25 tetramethylammonium, tetraethylammonium, or choline may
be used. If necessary, these development solutions may
contain optional additives, for example, water-soluble
organic solvents (specifically methanol, ethanol and the
like) and surfactants.

30 When the composition for forming a protective
coating is a photosensitive composition, if necessary,
the coating of the composition applied to the substrate
may be preheated (prebaked) before the exposure process
(b2). The purpose of the preheating is to remove the

35 whole or a part of the solvent from the coating of the
composition for forming a protective coating applied to

the substrate. Upon the preheating, the photosensitive
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15 realized without the provision of the re-exposure
process. However, the transparency can be further
improved by the re-exposure.

Substrates, on which a protective coating has been
formed by the method for forming a protective coating

20 according to the present invention, may be wused, for
example, in semiconductors, flat panel displays, and
electronic equipment. The applications thereof, however,
are not limited to these only.

The following examples further illustrate the

25 present invention, but are not intended to limit it.

EXAMPLES

Examples 1 to 3 and Comparative Examples la to 3b

A photosensitive composition for forming a
30 protective coating was prepared according to ‘the

following formulation.

(Sample A)
Polymer: SU 007% 18.0 wtd
Photoactive compound: Bis[4-hydroxy-3-
35 (2-hydroxy-5-methylbenzyl)-5-methylphenyl]-

methane 6-diazo-5,6-dihydro-5-
oxonaphthalene-l-sulfonate 3.6 wt#¥



10 coating is a photosensitive conposition, the protective coating, which
has been heat cured in the process (b4), nay be exposed agai dpgf *
re-exposed. In the method for form ng azprotective coating a @ hﬂ

the present invention, satisfactory transparency can be 15 realized

Wi t hout the provision of the re-exposure process. However, the
transparency can be further _inproved by the re-exposure. Substrates,

whi ch a pr ot ecBPI¥eadat PEGPHASIE8AYCPdr MedhE Ef&eFet hod f o torhihg a
protective coating s?ainﬁ_Q_)C(y)dl ng to the present invention, nay be used, for
exanple, in sem conduct ors, flat panel displays, and electronic e |prrent
The appl i cati oR91lyRereofSU R8ever, are not limted to these &l Yt

fol | ow ng exanph%§oa%&ﬁggrcbhbp@hﬁatq Qhe[12§4pqqsquL i nvention, but are
not intended to limt it. npl e 3 and Conparative

s
Exanpl es $a toHSﬂrmxﬁﬁbﬁﬁgéﬁsﬂrWéhé’&@ﬁé‘é’lt]lPéWnﬁ’éf forming a 30 protective

coating vas pr epggad qaseobdispiich1t e aibdld-suiqaigargati on. (Sample A
Pol ymer: SU 007*

Phot oacti ve conpound: Bis[4- hydrogyég %h
( 2- hydr oxy- 5- Bt ByfopaRREhRIeNRe HPMIAORATE. et hane 6-di azo dY§§dro 5-
oxonapht hal enesg1wnfton@%p§l@n\gt ?@oq Gty 12@heT0! vent . B opywrene
gl ycol methyl ether / (Sample B) Polynmer: SU 007 18.0 wt %
Phot oact i ve conpou&?amPLP G1-[4-11-(4 5

Fwdroxyph@nyl)Pblqak&yl@Uhmbbpheny|] ethylidene]bisphenol 18.0 wt$
6- di azo- 5, 6-di h%dr 0- -,oxonagf)n ht hal en 1 [s4ulﬂ‘ %’ ?3 6 W% Solvent:
Pr opyl ene gl ycbP9 V& FEMPPEDA - ydr

(2-hydroxy-5- methylbenzyl) -5-methylphenyl]-

methane 6-diazo-5,6-dihydro-5-

oxonaphthalene-1l-sulfonate 3.6 wt?

15 Dissolution aid:
4,4-(2-Hydroxyphenyl)methylenebis-

(2,6-xylenol) 3.0 wt%
Solvent: Propylene glycol methyl ether 78.4 wtd

* Polymer, manufactured by Clariant Japan: monomer

20 composition = methyl methacrylate 13%, hydroxypropyl

methacrylate 20%, methacrylic acid 61%, and n-butyl
acrylate 6% (molar ratio); acid value = 85 mg KOH/g; OH
value = 78 mg KOH/g; and molecular weight = 40,000.
Each of the samples was coated on a glass substrate
25 by means of a spin coater (1H-DX2, manufactured by
Mikasa Corp.) at 700 r.p.m. for 30 sec. The coated
substrates were heat dried on a hot plate at 90°C for one
min.
Subsequently, the heat dried, coated substrates
30 were dip developed with a 0.4% aqueous TMAH solution as
a developing solution for one min.
Thereafter, the glass substrates having thereon a
developed protective coating were heated at 250°C for 30
min in a heating oven set under an air atmosphere or
35 under a nitrogen atmosphere to cure the coating.
The glass substrates having thereon a protective

coating thus obtained were measured for transmittance at



(Sanple C) 10 Pol yner: SU 007 18.0 wt % Photoactive conpound:

Bi s[ 4- hydr oxy-3- (2-hydroxy-5-net hyl benzyl) - 5-net hyl phenyl ] - r@h ne

6- di azo- 5, 6-di hydr o-5- oxonapht hal ene- 1-8dl fonate 3.6 wt% 15 3@6‘* &84 on
ai d: 4, 4-(2-Hydroxyphenyl) net hyl enebis- (2,6-xylenol) 3.0 wt% Sol vent:
Propyl ene glycol nmethyl ether 78.4 wt% * Pol yner, manufactured by C ariant

Japan: nonong C 0sl.iion. & y acryl 139 r r I

nmet hacryl ate Ooq%;%gnne%ggc?%]:l%ﬂﬁg%ﬁ%%% tgﬁgﬁnﬁbuty ﬁeagré%/;f"g}tég g% E n%lgér

rati o); acidficallews= 85 ng KOH g; OH value = 78 ng KOH g; and nol ecul ar
wei ght = 40, 000. Each of the sanples was coated on a glass substrate 25 by
means of a spin coater (1H DX2, manufactured b kasa COE}.%'H) at a? 0

M
2 famitt T
r.p.m for 30 sec. Themgueat e 2%5%4%(1 phek

90C for one —Hh—Su - R d € st 3
di p devel oped®i th a 024% aqued st sol ution 48-°a devel opi
for one min. Af®reaften, the glmEes substrates hassng thereon @0.devel oped
protective cqating were heated at, 250C for 30 ' in a heati ng qven set
under an air Btnbspher& or 35 Vhd&o®R ni trogenmg?m)sphere to cure the
coating. The ™Pss substrates hairnr ng t hereon a pedtzctive coadtd.agg thus

obt ai ned wer e4Sured for tra 1ttance at 27 0 2004 400 and
transm’ttanc%ﬂe%oo nﬁ] The rgliﬁ‘{osg%\r/ﬁ\ere as fol ?Qoﬁ Sanpl e Rgtgrfosphere in

Transmittance,lrggsm t fance hebdiing oven at 4006Anrf % at 500 M6 % Ex. 1 A
Ni t rogen 78.%9?%#7—63.—%%%1 Ex.—ta

5 As is apparent from the results, according to the

method of the present invention, when an identical
photosensitive composition for a protective coating is
used, a protective coating having higher transparency
can be formed as compared with that of the comparative

10 examples. _

’ Separately, the pgocedure of Comparative Examples
la to 3a, was repeated, except that, at a stage between
after the development and before the heat curing, the
coatings were exposed to i-line at 200 mJ/cm’, that is,

15 were Dbleached. The glass substrates having thereon a
protective coating thus obtained were measured for

transmittance. The results were as follows.

Transmittance Transmittance
Sample at 400 nm, 3 at 500 nm, 3
Ex. 1 Not re-exposed 78.6 95.6
Comp.
- . 4.2
Ex. 1b Re-exposed 73.2 9
Ex. 2 Not re-exposed 87.4 97.1
Comp.
- . 3.8
Ex. 2b Re-exposed 74.1 9
Ex. 3 Not re-exposed 82.4 97.2
Comp.
Ex. 3b Re-exposed 71.5 93.7

20 As is apparent from the results, the method of the



Ex. 2 B Nitrogen 87.4 97.1 Conp. B Air 58.2 83.6 Ex. 2a Ex. 3 C Nitrogen
82.4 97.2 Conp. CAr 60.4 88.6 Ex. 3a 5 As is apparent fromthe results,
according to the nmethod of the present bgvention, when an i @ AN 2004

phot osensitive conposition for a protective coating is used, a protective
coating having higher transparency can be forned as conpared with that of
the conparative 10 exanples. Separately, the procedure of Conparative
Exanpl es | a grees3mt wasverpean edan eprogiicehgirotaictd vet awpa thiaraske dmaviid er

t he devel opment ef ring 0at] r Xpaged to
i-line at 200" m]}igg’&l% tﬁ%?n%ggr%%&gl% eg%hggl.leq'h?dé{%?sd%uggtar ates

havi ng t her e@am eJpmimct e Viche gatedigt ¢ hpsovbdai o cefl aclel me aBTC@ES § or
transmttance. The results were as follows. Ex. 1 Conp. Ex. Ib Ex. 2
Conp. Ex. 2b Ex. 3 Conp. Ex. 3b Sanple at 400 nm % at 500 nm % Not
re-exposed 78.6 95.6 Re-exposed 73.2 94.2 Not re-exposed 87.4 97.1

Re- exposed 74.1 93.8 Not re-exposed 82.4 97.2 Re-exposed 71.5 93.7
Transm ttance Transm ttance



20 As is apparent fromthe results, the nmethod of the 28 0 8 JAN 2004
present invention can produce protective coatings having a higher
transparency than bl eached coatings and E%ys can elimnate t HE8nHSH200b
provi de a bl eaching process. 29 Cains 0O JAN 2004 1. A method for form ng
a protective coating, conprising coating a conposition for formng a
protective coating which conprises a polyner and a solvent onto a
substrate to forma coating, and heati mjain¥e coating on the substrate to
cure the same thereby formng a protective coating on the substrate,
wherein the heating process is carried out under an inert gas atnosphere.
2. A nmethod for promucmeghadpr ofect i foradalg Nga apeortéictgwed ctaamiig,
wherein the coqﬁosltlon is a heat- curable conqpsitio%. 3. ? met.hod for
produci ng a prSPRELFRYICoatHY M ccdt di FPRESANEOR 1, TRfer ef RXFHE9p01 §er

i s a carboxylprebatainengcpatyngr. wdich . comphosles oraprpdlgmeg aapdotactive
coating accordin o claim1l erein the_conpositiqgn is a hpt osensi tive
compositi on_ dITRBECEREPng AL ERpESBE o dorgancy | srE L BERRERS
heati ng procesise ToaAinet hmd fae pwskicralge atpr alad | vkeceamengthacebydi ng
to claimd4, erein the photosensitive,.conmpositjon | negati ve: i ng
phot osensi ti ylgorrg%)ﬂ%oﬁ t‘?’fﬁfe Fl‘,"A\e mgf’ﬁ%&n%ororbr{Bfaﬁcisﬁg)sg:rﬁ%’ec ﬁ%ﬁgé}éam ng
accordi ng to thai inehtingermrocese pol yomrriedr epteseritesd ahy dtreert ofaswi ng
formul a ("')at£8§&h&8§?c (CH2_C CO2H MCO 2 R32 Tn

2. A method for producing a protective coating
according to claim 1, wherein the composition is a heat-

curable composition.

3. A method for ©producing a protective coating
according to claim 1, wherein the polymer is a carboxyl-

containing polymer.

4. A  method for producing a protective coating
according to claim 1, wherein the composition is a
photosensitive composition and the coating formed is

exposed to light prior to the heating process.

5. A method for producing a protective coating
according to claim 4, wherein the photosensitive
composition is a negative-working photosensitive
composition.

6. A method for ©producing a protective coating

according to claim 5, wherein the polymer is represented

by the following formula (III):

T31 \ / T31
CH,—C CH,—C (II1)

) |
CO,H/ m \ CO,R n




30 0 8 JAN 2004 wherein R31, which may be the sanme or different,

represents a substituent selected fromthe group consisting_of a hydrogen
atomor a nmethyl group; R32 is an al kyl 3youp having a i ne8r8 %Nt?&lﬁnched
structure containing 1 to 5 carbon atons; and mand n represent a degree
of polymerization, respectively, where the nolar ratio mnis 0.5 to 2.4.

7. A nethod f uchhg a ct ] coati according to.claim4
wherein the p o%gégﬂsiFiVe ‘@%ﬁ%ﬁsi@ggn ?% aqgﬁ%itﬁQﬂﬁvwﬁkjnal%%erent'
phot osensi ti veepEospotsti @n. Subatirbuéod f erelmadduri nframpr aitect | yeoapat i ng

oSt SonpX : T e [ it | geo
monber ool cot SIS EARABEr S v BONARTIRbh B, HOWEPRBL: ARy i as 1pva) -
(Vc): OD CH3 @M3 adByl / gbolp/ GDvI@HR CHEnEHB @ bRERCBEA ( ¥a)utvareOD OD

Vc) wherein : 0. LD QVi le one 08JAN2004 of D
I(’IOt)H. 9. :A rr‘%t:%g%"'?lol?ép? o&%c%\ébéj%dopérr{;?ié% 'YVe %’gét f"nj’ln%;&olf%ﬁ”ﬁ%s?%gc?ai IrnS
4, wherein thHegeeeinf ipoloposioht iagei nrespectivel heatdhegepridoesnolar

ratio m/n is 0.5 to 2.4.

7. A method for producing a protective coating
according to claim 4, wherein the photosensitive
composition is a positive-working photosensitive
composition.

8. A method for producing a protective coating
according to claim 7, wherein a photosensitive component
is at least one member selected from the group

consisting of the following formulas (Va) - (Vc):
CH, CH, oD

sasasi
DO

oD
l oD
CH, CH, CH, CH,
CH, CH,
DO DO oD oD
CH, CH,
oD oD

(Ve)

CH, oD "~ oD CH,

wherein 0

D=

I or H, provided that at least one



10. A method for producing a protective coating according to claiml1,

wherein the substrate is a display part of an optical

devi ce.

11. A met hod

for producing a protective coating according to claimi, wher@BrJAMEknert

gas is selected fromthe group consisting of nitrogen,

ar gon,

and a

m xture of nitrogen with argon. 12. An article conprising a protective

coating produgedp Ry & Jyethod according to claim1.

9. A method for producing a prot

according to claim 4, wherein the coating is

again after the heating process.

ective

10. A method for producing a protective

according to claim 1, wherein the substrate is a

part of an optical device.

11. A method for producing a protective
according to claim 1, wherein the inert gas is selected

coating

exposed

~coating

display

coating

from the group consisting of nitrogen, argon, and a
mixture of nitrogen with argon.
12. An article comprising a protective coating produced

by a method according to claim 1.



