;e3defjf:6Tj Y METHOD FOR FORM NG PROTECTI VE COATI NG TECHNI CAL FI ELD OF THE
I NVENTI ON © The present invention relates to a nmethod for 5 f oy
protective coating for optical devices. Mje particularly, themM|mwmmm“mmm
invention relates to a nethod for formng a highly transparent profgatd ve
coating on a display part of optical devices, particularly liquid crystal
‘di spl ay devices and the |like. 10 BACKGROUND ART | n preparing optical
devices, particularly |iNMEFEDRrEQGR afORNEYG BROERCEEEE aCOATING| | ke, it has
beconme popular to use a nmethod which conprises providing a 15 color filter
on a transparent substrate such as gl ass, vapor depositing an inorganic
thin layer of indiumtin ofEGENIGALeFABLDeOFr BHEr INVENGION "1 TO on the
color filter, pattenmyng in I p iLt.hography m
transparent el ect roc'i[gl,é]ar?y%%ﬁtgnm pliflgll?i%ﬁl&it erg§%9155§o ?lnggd rh?%/é‘?él .E?ﬁ
this methodl, HeMig 8i protekdivel woatiinerfeer optldods destidese hHéere
resi stance and,ghem =] n i Q}%ﬂ: 1 ds+th

wherein I TO i g) vap(r?rd: eﬁ)lcg“l tglééf g?le%&gg %?‘ p otit(ﬁq} %%ig.'?%p yt%o%f gﬁ%&géé
transparent elf&@ rening paobhéghlyeteanspagenrt pmolestiyepravatdng yorf o ned
on the color f4ildifrapeiRng t be V@BE&GQQPC’&éH@Qs of ﬁ%&i@ﬁ?&ﬂ{f! ef1 ey red

of the protective coating include heat resistance, chem cal resistance,
adhesi on, and ¥a{ParEiRLlay fgkde @nd the ahidkr ency, 30 preferably a
transparengy of not less than 95%in terns of transmttance, is required of
protective coatings for optical devices., Accordingly, to provide better
transparency, studi es have been mdmué—gonpositi ons for formng a
protective coating. Ivheprepabifg Obptliiche clwtidys ) Sphetaedlbylg liquid
conventional nethaqd .for. . form ng.a' .protective.coating, h ver 11 the
conposi ti ons fc&ys%&]m 94 5B 180t g%Y?ggsco%Iﬁ ng:q?avéiﬂ%'z g}gga}a%%nﬁ’aeg%%'l%l y
pose_d a pr obl @mnd*]a_rtme t uaaspar mm:}homf twhe chr od:empi:!zeespapi'qﬂgiding a
speci T caldy WoARIM £} POCE. oS fleferhonated: uRoRNsal CULing bl tss,
producti on process. urtCher, TOF PphotoséensitiVve conpositions S or

form ng a proveporvedepesibingi annamongads: thpnoteyeirveofodnddgmhaiimg
sati sTact ory LLANPAIROEY1 RABPEE oA PAdICflo AT » £1805UIdh aPfle  colox

devel opnment. In this case, in order to further I nprove the transparency,

a process cal Fddtegl.eRatitieyning e staty hpeesi RYeppodedd thographvedut
agai n after tEQraxROSEEEIPHETE e TOCLFEALXPARE! €hbf PhaddnaNtd@eAsh f4 oM
t he vi ewpoi nt gf ... production_effici en%. To overcone the abave prabl ens,
a met hod 4br #3999 GSTYsEadr-ot 28t ithdScBRERRY, RAWENeTan SdMGecitdft ISP %0 duce
g hi ghl y o}: r angpanert w&t%tddh@s coét | Rgve hnéabeeasﬁexhhfeé ia(r;ndt hfmlemlcal
UMVARY THE | NVENTI The present inventors ve found that carrying
out the heat EEPREGAREGCACIR nGRPUgh  the fh AL AR iR cPEORPER (RS AR of
t he conventi oBaPD cepespbromdmrsftedn figlhowedt &yt | peotohlthggraphyvdracone
t he above pro f t i t rodyce iV ing 25
havi ng excel | gtr?? mfr%nspéa}%érggc%/ﬂvﬁ ou?fg%c]????bi ng aﬁ?og% Q:Etﬁe‘?rter e;]%t?lca&gg{dq
properti & TEhouldcdwe dprgvioushy Foxmed omvéhei eiplamhefdlterphafiaked a

net hod for fOokReNGapol AkPolsita onOdld o COMpPri sing coating a conposition
for formng a

Propertles 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, studiles have been made on varilous
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

A
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30 protective coating which conprises a polyner and a solvent onto a
substrate. to forma coating, and heating the coating on the substrate to
cure the sane thereby form ng a protective coating on the substrate,
wherein the heating process is carried out under an inert gas 35

at nosphere. According to the nethod of the present invention, a highly
‘transparent protective coating can be efficiently 3 produced with the use
of conventi ondlisedvpodiageonsflyr daged ny BrePéedctihat cbhaei fFansparency

particular, | BePhOloSeidatd eOTBORLIRGNS dificd IHIG, 2 cREAkRAkMce
coating, in the nethod of the present 1nvention, there 5is no need to
provi de the ra&sexgeserdopasedssuppnchhpad hcuRdpgo BBen thece®TRARGLOfpst

cases. DETAI LEpoQgggRl PTI ON OF THE | NVENTI ON <Conposition for form ng

protective coating> 10 The conposition for form ng a protective coatjn
used in tHe nethod FBEth8Fm ngt@r pr AL/ a6y é{%’é‘lﬂ‘?ﬂ I t hd©

present invengpeRiRBY b aptr-AQRERid ONgbatOAPOSi tirdn maag f otases M na a
protective coating. This conposition for formn rotective 15 coating
conprises a p.BF?i’%@PFié(esolQ/‘é"i‘ﬁi,n%ndhéﬁgpgnals% A b ne MEESPARFRCY
conposi tion fganhetNMyy preveteat iafrer0adxpostiby andei déneslophent - curlabl e
conposition or_a photosensitive co Oﬁ}&;’}{iﬁ(‘)n' The ghot gﬁgn iLtive 20

conposi ti on napife C&Stnert WK | HABFBYEnLPE FEAREREEEYon or
a posi tivey Wogki prdqdusepsiiéde coopashingfl. T conapessatry ofwhierein
conposition for form ng a protecfive coatjng b r e

accordi ng to BKBOFYHE t‘%é:%d‘t:o %S?Q?Jorh,agﬁgdraﬁelgnggslsgﬁ ?clﬁ%g’h%%s'
limited so farhes rehexpidstnte dfs tdissahwemerageonenfion thenylewpodnti ©fd.

Ordi nary conpgnent ft i,tion for formng a protective coating
wlll be descrPﬁgguggggpd?%gfit%gggﬁg'type of the conposition. 30 1.

Heat - cur abl e conposToi oavetieamehe tbenpabVeonPFEP1EBSHi nd amMeitdoset ibpd
coating ysed #ﬁrﬁggﬁp”%hfgrefte@e&vgr e%‘ég.ttig%en%h‘i@h' S canhealrrawiRbitay

conposi tion, e osition conprises p mer, a solvent, and, in

addi tion, genprafiugea 85 highlyi riransRajent  EDOtEANEE 19PANHRYr e DA

invention, whggehhgec9¥BaSHh @Ref @rt. 4 fOrmng a protective coating is a
heat - curabl e - conposition, upon heating, a crosslinking reaction takes

pl ace between pol yners or between the pol yner and the crosslinking agent to
cure the polyner, thereby fornguMMARY GRIIN'EKE CINNENTION he pol yner may be

properly selected according t urposes.. A npoly o} {.Ni 0
groups (R ei naft er TREf BFP%&"‘?OQ'EQ’% -rrﬁm&?ov-ecoér@é?c%iﬁ%g%okg%ﬁi&gna)gﬁtbe
nentioned as the degt etarded potycess. uBdeci fax drembl egasf agmefsphese
polymers of 9 3pl AnleY Ritd V51 Ul COBNUNBISROT 86fHbEELA6h] coRPirutaiNg C
acid, or est el's "of acryltc acid or net acry?lc acid with vinyl aromatic
conpounds. Regapdiot@ctdvg jcoaking AeRhaveycrReading POt BFSPLERSeOE

exanpl es of aghgrspphoaCrybic Atad GaWl PHdMbde | i€ rotddtalwgle dwitivlg
| 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 1is carried out under an 1lnert gas

35 atmosphere.
Acéording to the method of the present invention, a

highly transparent protective coating can be efficiently



15 acrylate, nethyl nethacrylate, ethyl acrylate, ethyl nethacryl ate, butyl
acryl ate, . butyl nethacryl ate, ethyl hexyl nethacrylate, and phenyl acryl ate.
Vi nyl aromatic conpounds i nclude styrene, 8- met hyl st yrene, and

p-met hyl styrene. 20 The form of copolyner is not particularly linmted, and
any of random copol yner, bl ock copolyner and the |ike produced by addition
pol yneri zati on may be used. The copol ynerization nethod is al so not
particul arly produeed aumﬂtnxamﬂ easef abpobprenitianadn cenposstilenblf25
herein includ ol.ution po tron an nul si o oI (4 e

mol ecul ar wei ?F?F MERG het caP%gg Xﬁt ai“fi %&%ﬁdl yrreplrrps t%&?@a%ul arjp'l
limted. Pref iphatnbysenlscl\t/&rer fdah@otsartli@n)sl - Comt alfrmrmgnrg)l yﬁrerprrwseca:m ght
average 30 no r, we tOn2 t Si rene
as a standard. %%Eeﬁkr gjjhriJ %éhg é'%t%r?% e‘g%I ggem&?rgﬁeﬁgﬁe ?ﬁ%ﬂgg §r’rer1£q}es%;ér/rpre
pr ef er abl Y5 abdst np, 00fed otQOQrﬁ@ﬂzdthﬂrmr ne-efxpostcopyoeessi whiighe has
hydr oxyl 35 COB&@?QFQ@ B%La%”%%%es\ﬁ% ys, n%g(rgo%gec‘sont ai ning polyners are

known, and any o hese pol yrrers nmay be use re preferred are phenol

novol ak resins which are 5 produced by reacting phenols, for exanple,
phenol , ncresol , 3, 5-xypenalypp HEECRERGAON, OF THESINETIUN h al dehydes)
for exarrple formald ehy of phenol

novol ak resi n§COmPEEdFAEns feat KoaTHRY BEoserddved coadhn@nvent i onal met hods

used in tihe productirgd Qfonfe0didIPVebak FRSANSy B OpréHEciedPAdHt ity
reaction rate, however, it is comon practice to use an acid or an al kali

as a catal yst Usef) Lp| e Methed hé%‘r eSeRPingy it iRFP Lo E bryafi@tsddid ent

is used as a sebwa&nbor €bssotnd ng p&‘e%‘é'ritd COfPeRtAbnsuUChags the any
above- descri bed g ¥ Accordr 0 a g %fe red enbqdi ment of .th present
i nvention, th&°8 Fene&r \/‘é‘?ﬂ‘p‘? 88 (kAR ¢ FE Hﬁ'&ﬁ’p ook

propyl ene 15 gbncmhg et hyflene dtomsitint | Eoaci dodming | @ acprr@tea:dﬁNec

aci d, for c aci nd_y-but yrol act one _sal vents turgs; o

sol vents.t hecﬁf"gﬁ‘?at?%'ﬂpﬁig?ﬁesae EPgdME so?ven?gv%qéﬁ pr §§/| depg(}g’t%eang
conposi ti ons, ovhechcamposealtl(s)f.or about 6 nonths after the pr epar ation 20
t hereof, and can re I @p-Of¢ NaC 1
unevenness. Consequ'g% Iy,ogﬁbeopérﬂir@ir ?)Q coa%rjgyggan %‘?%‘éf%‘gé& V\J/h

excel | ent adhmsion,beversidgwer and t r aagparerebland, G@?P@ﬁet%‘a’ﬁre t¢-’Fre a

possesses exc hggggegggggbgr LY, cGpGSLPlok €SI St anthe 25 ARtIESM AN e
resi st ance, chem cal “resi stance. Specific exanples o organr c solvents

i ncl ude: 24 yc@PmEf’ﬁéitiaﬁd adednt e 8 ventdthREch e% pr 8fgRdAdY eGPk ANkt hyl

et her, prOpy|ﬁH6th¥ﬁ§thbe| @dﬂerosirtriwl erwrglyaol pbemtlivet-wrxing
propylene gl ycol but

er ropyl en ycol ,
di pr opyl ene ng}SBPSﬁpﬁéWN&t hé&P° I eneerd%/co(forﬂg?lﬁ?/ Bt h8% the
propyl ene gl ycomposihybnet foxr aﬁermimg ca p o/t eemtel g ycuﬁammgrylmaat hére

acetate, ethy] 205 fg[ﬁr/,c gs%g%!{e&t her, co?:td%' e”epg' YGhle Mt gﬁth

et hyl ene gl ycB et hy ene gI ycol " i sopr opyI et h;PI ene
gl ycol n-28ut ybomphad.tioal.l @9l vareiceoht partdcuhrrdyl |1dadlted a%@t §a&8, a& hyl

cel | osol ve ac ghe! facﬂéh Een eg Lc%en 61H6&H¥ioﬁt het . nétefslawre_rf%qia/col
et hyl ether, |ethy ene g yco ether, dieth ¥tene ol drnethyl

et her, diet hypéﬁéngrycwowenw}ts ether thei cEPPPRR éP?cofoﬁDrﬁ%%% e,

di et hyl ene glysﬁeteaemeet hwda ik’ waaat abe, dagdramdEnacebya@hgphesyltias her,
propyl ene glycol ethyl ether acetate, triethylene glycol butyl ether,

3- net hyl 3- met B¥R§bAEy thec EPRPESIXAAN3. et hyl - 3- met hoxybut anol : | actic acid
sol vent s,3gsuch, ageathylirbBteatempdstitybnl act at e, butyI | act ate and pentyl

| actate; acetTC acrg, 10 soJ vents u as but cet anyl

i soanyl acetate, isopgRylt Jé@et S[P@L’Oﬁi?%?ybg?%r 38&“ g Qndpﬁl?t GREEE

propi onat e; asdabihyr ueedciith ey edthodadfidehe spbasght bihyeatéonbdisyla

butyrate, andhgtapylcuggf)ﬁl.vatgomposition, 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



Further, according to a preferred enbodi nent of the 15 present invention,
the organjc solvent is propylene glycol nethyl ether acetate or a mxed
organi ¢ solvent containing at |east propylene glycol methyl ether acetate.
In the case of the m xed organic sol vent contalnlng propyl ene gl ycol nethyl
ether acetate, a 20 preferred organic solvent used in conbination with
‘propyl ene glycol nethyl ether acetate is selected fromthe group consisting
of propyl ene fibymdhg et hyl epeogegtibire Iacmatiagid,i@utyai(:nnat}cumabla

acid, formc byt yr ol clone solv xt f the
solvents. (O égng ?g'lglylrig'{] entha%é pér e§%§§5?23§% Pr %\?%:go htasjge
conposition fp:laber mmgﬂ@elpr@todtyme\rs ccnnat begwesna heat -pml]rya:tﬂxe andpdshel on,

t hi t I i ki
A though' cne. S SsSEIRkRGY LR 05 Busl G pol¥hef, ARALeES M HEng
epoxy conpounds camzedredating. EanImm&mmwmdmaMthmqupeunxksqiﬁqted

i bi sph j I d
o oyel i o epogycerdifl Ue " Ftihadie SIN THEIxHbE? GOt ath AR Al A1
agents i ncl udgrphpghefmredoairr drgforredl tex has, “pmw@lxmmﬂﬂrmaiéﬂmq/
resins, Cresoboﬂ?iﬁ@kalj ﬁg?xlber ﬁ\%'n'ﬁ.oned7a§ %Qel%fz%x%'%e%‘%éd I e |

i socyanur at e, ﬁdelamnodl phenyl ene,
tetragl yci dyl - nxyl e EGP& fie, SXAMPIRE y Ofdy PrefepiredanPabEnaye) 98| ditka@ne,

t etrapheny 9't’?bdwiﬁé*ﬂﬁ&eetééﬁ@l?rﬁnéfé)h%!ﬁ” Hsy vt idQd, eiddiMucrylic
bi sphenol hexaf et her

ugr oacet odi gl yci dy
1, 3-bi s(1(2, 33%53xyBFoﬁ@%f%slq |¢qqxﬁ%ﬁn&¢$¢ or omotPALEYAAEN&HA Wik ene,

4, 4- bi I'5(2 3ef)0xumopw)rmtwl wondburny| . tRegaveidy! - parynaphen@ia,
tetragl yci dy

02 Sep B EBRCET L Sfie M- Q. PTESER; SPRTESEc AR LD FFpIRFHAS hy)

)pheByI)propaﬁﬁ acdylic acid -anc?l mﬁthacrylic acid include methyl I
3 1-(4- z 4 2

1 et hy ety R ERAATE or NOERERanB8IRa LR ) { Sl 7 dERd .%Lépgééﬁ‘le”y )

conponent naymeehhqryhatéorn1bﬁtalsubacrymaneﬂ whibultylas meéhaqnmmammaed

into the car bé’ﬁglfégggi' % QhQBLgEEEe,raéHErnl%ﬂé’Hyihe? g%lx% a Cg@’ﬁ

In this case Slinki'ng agent Conponent 1s prefe y intr
ei ther as an apomgticogpmpouadsesintiedsf sﬁﬁr@n@ssarmhthglaQEHEne(Dﬁnarmn

conmponents | npihetRyeseplehBYENtiON, the conposition for formng a
protectlve coating may conprise, in _addition to the above conpgnents)

optional 2ari ous adfiPei §8EM P& copalgmesydit Rk PAEFHABIARLYaddid ted,
crosslinking @@@ntaﬁxﬁn@f | FaRdemt ic¥polSamt | | BRbek | e¥pbLligletdedAiE, the

adhesi on pro ers, a xi dant.s gﬁ h@pers ul t.ravi g
absor ber s, ]f%ac?ﬁ %ng’?ergggﬁ#ﬂg l&oPﬁ’é&?’?‘ﬁ FHOL PR N PR HEST %tECtI ve
coating used T]met Imopmlirmelrimtionmm@tlmandtaactam caatti ngaatdondiang-yt 0
the present |nyenthan R4 COMdhde dE Ll IBnRORN ali O hOEnSHE RREM: LI
form ng a coatTng havi'ng an~éven Surtface -upon coating o conp05|t|on
for fornkhg chereirct ineludet i mplottionn pdkymerizatior| i agdagemudsdoabl e
her ei n incluqﬁof§$gffzggxgh{ng
The molecular weight of the carboxyl-containing
polymer is not particularly limited. Preferably, however,
the carboxyl-containing polymer has a welght average
30 molecular weilght of 2,000 to 200,000 as determined using
styrene as a standard. The welght 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



8 agents and fluoro | eveling agents. The conposition for formng a
protective coating used in the method for formng a protective coating
according to the present invention my con%ain an 5 adhesi on pronoter so
that the conposition for formng a protectitve coating, when coated onto a
substrate, adheres to the substrate with satisfactory adhesi on strength.
‘Any adhesi on pronoter nmay be used. Exanples of 10 adhesi on pronoters

i ncl udedal kOXéi;ﬂ&c{dEIt%@?)mOUﬁdactﬁthMértcﬂm umfe»@np@:_bmﬁme al lpteo Ir,cofi-um
Fepr esent ed DTS & 1B ST | EOP N RS oy r 83 | LeBORENDRL LVBED (
OR12 ) 3 ( | )amimtyﬂens Rllfdxepre&amm ,anformaldehiydecdogl kytebelgenyde . and
i no- cont ai g SN PRORECEIL, 330 Marrrburgriyak Yesfhe!Pa “ROHaR C"
3- ani nopr opy| tmeitdtdibxyasy | baesabdciadi fapmo@mdriventetdnady md thmisanse@alnze
the formation f a_goo tectl gati,ng.. Th oNpasi,tion fo for a
protective coe{:t?} hg p(l]%secg‘&n The Or%t l‘?g'(?nf o]T fngrvr%%r?g( ar&s&n&t | ve €80t ﬁ‘uggZS
according to M@“mcdsmt efiveneéachiony cafeai nrwmdractaim oksa thmm&ener
to inprove co éé/égﬁﬁkéjgﬁs 4T &k e nAQYk cggvgn Legal,ggurfactants
e urther) i %

and t hi ckener use I n the net according to the present
30 i nventi on, mhen Lﬁé_éﬁdﬂﬁﬂﬂlion is a heat- curable conposi tion, the

conposi tipy may CONg, SE&% r@@&éi&@ AnYEN 8 onl, 0T aAC G g n”i# N@odvent 1is
pol yneri zation reaction i C ace upon heatln or |ight
irradiati on. B2 as éfSP@&@PﬁoﬁQﬁ(ﬂ%ﬁ%@%vb%abﬁeSMé"rPQmRQQﬁE¢3SUCh

i m dazol e conpURgR aﬂ&és@eﬁrw@d%ﬂﬁf%e %Hl%ﬁ!fhg ned he sPERESEEEON

for fornming a protective coating can fea a protective coatlng
havi ng |nprov@&bﬂﬂhﬂ%ﬂﬁrﬂfrE%?sP§ﬁ§§ntPF@W@PFéQWlnﬁk%xREQQRM%oﬁﬂHE Bfe

represented bydf orgBiletldd ) (£18M 3hd (grhoup- dorBfstid Rod 1PrdpyLéndd
15 glycol, ethylene 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 adﬁesion,
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



30 wherein R21 and R22 each independently represent a hydrogen atomor a
substituted or, unsubstituted al kyl group; R23 represents a hydrogen atom a
substituted or unsubstituted. alkyl groupg or an aryl group; and R24
represents a hydrogen atomor a substituted or unsubstituted al kyl group.
Anong them particularly preferred i m dazole conpounds are

‘2-met hyl i mi dazol e, 2-ethyl-4nethylim dazol e, 1-benzyl-2-nethylim dazol e,
2- phenyl - 4net mgkhyildazthex;, 2diathbyiénal gdyoiod, Qltieptadbbyri.md;l&!ﬂnel,ene
1, 2-di met hyl i e dazql -benz h

lcyanoet hyl - ghng?égl i o Pgolnéleél'h%‘1 cyé(r%g% yle?% %f}l% % g ed‘%l'%mnfdazo e,

1- cyanoet hyl - dierahwdplnlem dealzyt @l 1d¥ahbmlhyle12lq:menydiﬁt1dﬁ3s©n@ 91Y001
2,-4-di am no- 6- i e,

2, 4-di am no- 6T§a-un%g%yll d(cffgéz]h?/}b%r}? éﬁ&b’x?r ?na&zr{dr?zaiﬁ ether acetate,
2, 4- di ami rfo- 6p2opFilene- 491116@@\34 iphenvb| wither, ))nrﬁpylgnerusﬂzych@l ethyl

2pheny! - 4 5-dj OQ(::?& ﬂféﬁ{ lycol butyl ether, 3-methyl-
2- phenyl - EMEE hy roxyme{gh |m3§lazo? gryco utyl ether -methy
1- cyanoet hyI 3= phéhwcybuwl( 23@%@6& ho;@yl)ineﬁhwe.tmdaﬁan@th@xybutanol

Negati ve-wor ki gg+Rlot gggas! &bxeeﬁegp%éﬁwn dhens gl camasiid ON riethyl
formng a protective coating used in the method according to thieprese

invention is &2REGEEI vél%'dflkl }hachRbe os8Rs BeRFYdonRF2ton, 2CRE
conpri seg @ pabyentanNd sus®l uentopdifh. hBedddel i @wylgeﬂ@rxahtg a isoamyl

phot opol ynmeri zation initia nd optignal | sslinki agent (A
Pol ymer 1n th@cﬁﬁ:%@nt i i’ a\ﬁfi’é:ﬁ‘ ﬁ‘é’%&éﬁyg’“%ﬁ 0P5% hd
protecti }/e ﬁoahtw [ @r@pﬂ@@alttleve ek i lmgxtgrmlax)t @eddsi tSIO\levetm:rq)osurtalo:rd,e byb
virtue of the, coptri n.of a p neri.zati I 1@ wlll be
descri bed | at &POPEYY B‘ i) r’fl?ltr?g E’@%&’% gjﬁ%ﬁ’g tG“'plaglc%e agzlhb}v\eéﬁ; pch);I(Hyrrers or
bet ween t he pol yner Famlhblrre pbobaddhgnoi aaipmlfen:metdl smbodimenty @ft Hdre

pol ymer, 0 t her eh r ure oat] ig of spol ey ally
has a chdi n pBFFFS t &@?‘éc c?l an:gl%te \fﬂggﬁygan X’%glgnde% é Py

phot opol yner i gaycoi |mnth§al oetbera acsd@ticonosi ge Myxeasd h@?gﬁblymol‘&%

pol ymers are yehiJiRauy |t heighbe a?»yr?e'ﬁﬁ.elﬁ% 15 B &PeT | HotRyact @tner

according to purposes. “Anong t ese po r's, one mer preferable |n t he
met hod accor deagtesethe phlesddre | #ast i 6 i Shea r'@ﬁ’éﬁ‘if gt slvent

pol ymer conpr béh@&iﬁi%%g”%%pm&x@seg} %ol:y h@rtmilylla (e|t|h|e)r widde ta tempaiind

sel ected fromthe group consiSti ng 2 pox cycl O;’ X I net h | at e
and deri 2 | vesefrareds onganigs) ﬁ-}ve&t CHJS 3 ¥ 1 t)ié’? “%%i{i
CQOZR wherein Bgbp 1\é4ﬁle0hgn§9dobemhhnyaaram:: dafzéeaeet ig epekeeheda from

methyl S?QLpS% cled roms iR ote Foof o BERRYIRRE, BRRdtnod; HHARALe
structure congaymotlg 11&@1:50 cactdn allmw;icandcmﬂandiqemeipréﬁ‘:éﬁt iQﬁ'&r‘-‘ée of

POl YIer | 2at] 00,y HESBSE! Y Shaky MIGLS I JDHfln (8480 ThixtRr 865 o0 thibe 30

Tn particul ar] one o e nononer units
pref erabl3b reppéyemtg a nmet hyl group. R32 preferably represents an al kyl

group having 1 to 4(@grgggsgggg§inga%bgngarIy pref erably an n-butyl 11

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 1limited, 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 bisphenol acetone diglycidyl ether, phenol

novolak epoxy resins, cresol novolak epoxy resins,

tion




group. Further, the polynmer represented by formula (I11) is nore preferably
a polyner. conprising a segnent represented by formula (1V): , CH3 H CH2-C
CHz ~(IV) OHm~ COn-Bun225wheren mand n are as defined above.
The nolar ratio min is in the range of 0.5 to 2.4, preferably in the range
of 0.6 to 1.7. A phenol novol ak resin may be used instead of the pol yner
represented by formula (111). Phenol novolak 10 resins usable herein are

t he sanme as tM@ﬂgxyﬁﬂ&jmed above in connection with the tireyxppiastte,

conposi tion. 0X hexyl t hacryl ate and derlv r eof

i ncl ude those(tr‘?éf\ﬁ‘a'éL \fér‘%’ aé'lxilﬂ‘sczdlit ?eyﬁrmng t hem ta}:tad/fﬁfcf(ﬂ?l it

(3, 4- epoxycycxglienddimating , nethacrylate i s 15 pref ertredthagdiiyec iy leclul 3

wei ght (Mv) o e reactlo el t he I i

(3, 4- epoxycyclfbﬁgﬂj) r?et[rﬂ’ ‘“{}’cgt%g‘u N5 pr'ef e&%ﬁyﬁh#ﬂ%lglryacnig?lof 1%tlbedb to
80, 000, no% e ptdfagreably in tﬂtapmgdgifydﬂ@yaoo to 4@WEYX The adgtha®e wval ue
of the reacti fer My KOHL nor I f bl y
45 to 70 ny K%gﬁgh%%&%g’%ven%% g%t%rﬁ%lé%ciﬁ& wher e t}gle corrlgojsjlttﬁi onlafor
formng a pr ot(@cta-\e@ocnmm@xys) 1 & midgaranometdwdi-2y 2% phot osensi ti ve
conposi tion, %l%@o%est‘?ﬁﬁgrqt onze lésed as a solvent for digsplpsidyp splid

matter such as vents ‘'usabl e herein may be the sarre as those
descri bed abowwmm)lmtaﬂhwmm@dtﬂourabl e conpdsikgisreidn )

Phot opol yigr i 2 HeRidal 2t Het Hag1RRaIRA Qde\tra&ryl@iéaramimél atr( 4y ke any

conventi onal phot opol ymer'i zati on | Ni t| at or, ag es thereof include

azi de conpoun@@oﬂYélrMWIMé)e‘z (fr éor%pél}r?dé |%met hyl -s-triazi ne

conmpounds, ONigpHx§Y ﬁqu@my&)pwﬁﬁqmpaajm agptophenmles (4 -
oung [

derivati ves. A2|de conp ncl ude: ostilhenes derivatives
thereof, for étakdi-d2 @'@P%Y%%Y)IM@%%S (4- AR A

4, 4" -di azi dosapb&qmo&o&mmﬂ)om-mmyad‘iﬂw Jasthieyn yarjechiyyelt Yptearoxde) -
4,4 -di a ]O% I'l bene-2, 2" di sul fonic acid N propyl hydroxyam de,

4, 4' di azi I Pér?é’aé‘oﬂ‘ di sul foni ¢ aci d,
4, 4" di azi dostl | beneTBe?2 crdissllih&king agieahthNndioeteny:I asiydde I dihe Fodimum

4,4' -di azi dost il bene; \fbs?timesx’fjt} f Oﬁgﬁgh (h%g_ 3 Qﬁtg_.gbﬁggldoh%@goqﬁléand

derivatives tﬁereof or ‘exa obenzal’) cycl ohexanone,
2,6-di - (pa2|dobmpeny)lrmmad:ﬂi@gclmbwa%nerather than the form of a

2, 6-di - (pazi d%B@%@hh‘ 4- g Ehﬁ%b@é%‘ ORE%ARIBE s 13t 140 efer(tP cokipairito

ci nnanyl i dene) tert-am nocycl ohexanone: (1il)

azi doci nigfhy| Leemuskentrikandnssoguaede s T eRS t ABr &ROXY | gsoup or a

azi dobenzal ket-ga83u el 4 Q@Qe% Atk RN R- azi dobenzal acet one,
4, 4' di azi dochal cone, 2, 6-bi s(4 azi dobenzal ) acetone, 2,6 20 ‘

bi s(4' - azi dobenzal) 3 Sacid N, Ndi et hyl eneoxyet hyl am de, and
2, 6- bi s(4' azi dobenzah) aghkeongras2ntdi duvemtiionaci dhe composition for

et oYt o1 e et o ey WAV Tb AT L A
25 to the above components, optional various additives.

Here other additives include the above crosslinking
agents and, in addition, sensitizers, leveling agents,
adhesion promoters, surfactants, antloxidants,
thickeners, ultraviolet absorbers, and reaction

30 promoters.

The composition for forming a protective coating
used in the method for forming a protective coating
according to the present invention may contain a
leveling agent from the viewpoint of forming a coating

35 having an even surface upon coating of the composition
for forming a protective coating onto a substrate.

Leveling agents usable herein include silane leveling



25 Hal onet hyl oxazol e conpounds i ncl ude, for exanple,
2-trichloronethyl -5-styryl -1, 3, 4- oxadi azol e,

2trichl oromet hyl - 5- (p-cyanostyryl)-1, 3, 4- gxadi azol e, and
2-trichl oronet hyl - 5- (p- met hoxystyryl)-1, 3, 4- oxadi azol e.
Hal omet hyl -s-tri azi ne conpounds include 30 particularly
‘trihal onethyl -s-triazi ne conpounds, for exanple,

2, 4- bi s(tri chlageormst ralylld) faamnmeﬂlwey&mgr plgesitisi.azi ne,

2, 4- bls(trlchlorone&ﬁ & am pno gl 1, ré*% ggy oé%fﬂdaz'n
e, 2, 4b|s(tr|chlorone ? ? eny tyry t i |ne
bis(trlchloronseﬂyI}nG smqrymnﬂkn1|£pmneforming a protective coating
2;4bis(trich| i ne

22 (5 et hyl PICVETaT | Sonalie, feadft chprention  pay cpptain en
2(2' -furyl®t hyﬂh&@ﬁ@p @I@lf(qtreiltrﬁf@)rbhﬂét itjie) -aampesd tilon afer forming a
Pyl S(Lr ] br gERTRURILL o ddd el Of TuhEhDY olhdle ofiNzOhN e ude,

for exanple enzoin meth and benzoin Iso et her.
Benzophenonesaﬁhéreée tportéﬁanﬁN@St§GéP0pWéﬁbneSatis aCtOrY adhesion

2, 2- d|nethoxysgggﬁgxhacetophenone 1, 1-di chl or oacet ophenone, Mchler's
ketone and o- benzoyl net benzoate. Xant hones _include, for exanple,

xant hone, thi oxant hBRE, 523/11 19N oPEORPERENtRYie Pe2- UFRGH t hi B%aRPE8fe fand

2, 45“ alhknd hi a&aeb%laﬂe ﬁﬁeﬁneﬁbﬁgonemt@md@t Ih \éﬂ.ikd}ﬁﬁdill%ﬁxefobo@p%ﬁﬂ&s

acet ophenone, iC roa etop enone t hoxyace enone

e o ot hoxy @b EEREEAhSRATE, SHTBNAS o Ui e L oo GBOPRPEBAE -5 b um
sal ts, iodoni dikeglytIumaatmdi aaompumndaLt S. Spﬁﬂjﬁd-@o&»ﬁiﬂ}ﬂiﬁfg t heridahe
|nclude triphenylsul foniumtrifl o] nesulfon henz

hyeir oxy phenyl FEVRGHRART GRERHEEFBESE T 15t opRETING, olL) ' Y8~ Partichiarly
anaphthylnethpteﬁehyddoxyphenylnethylsulfoniun1hexafluorophosphate (or

hexafluorq@ntlnonatﬁ% 19@% thﬁﬁutylphenyl Ifonium

trifl uor dmet hanesul thoxyp yl sul f oni um

hexaf | uor oant whenets, KHHMQaqﬂmﬂndmnumﬁﬂh@k&ﬁﬁhﬁdxﬂﬂkﬂbﬂ@@egroup.

di -t but yl phenyl ko dn f ul Q&g@é L1 iExahkupseaniivgyat e
or tetrafluor%%grg?2§ rLoieghgﬁgﬁgggiﬁldﬁ1 %?uoronethanes&??bnate
d|phenyl|odonﬂtherFPH@ronethanesulfonate 30 anmi nophenyl benzenedi azoni um

tetrafluoroborate, gRén yremﬁmazammal&shtaihmﬁgobcgﬂaﬁaeIncbh@dmursod

according to the preseni invention polyneri zation initjator
be prope%py SEPEEEEBlPFéﬁltheéeaﬂéﬁBBEﬁBQlthQ§L Sﬂé aNeed sfG y 33" or

i f necessary, a:hﬂnap@eﬁimn@nm@nhakthuzaﬁé Wane .redieivee ptivé opormatibnaiifon
initiators ma t he COﬂ’gOSI tion for form ng a protectl ve

coating) eith®r 3§ p{gtgc¥6v?5c56

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 1s 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 1in the

composition for forming a protective coating can realize



30 a compound or as a substituent introduced into the above pol yner. Anong
the above. phot opol yneri zation initiators, halonethyl-s-triazine conpounds,
particularly trihalonmethyl-s-triazine conmpounds, are preferred. (D)
Crosslinking agent In the method according to the present invention, when
t'he conposition for formng a protective coating is a negative-worKking
‘phot osensi tive conposition, if necessary, the conposition may further
conprise a cr@ssligydag 3Nt . dg29%d NKinsr1agent Snpraiiel hergput veeinde
sane as those descCribed above in connection with the heatcurable

conposi tion. ERSHILENCE. addit iRFRierreds| | HR1ABZa48Nt s CORRPULTer e FTE

.1 ncl ude: conpggg@gggyﬂgﬁlﬂyufdﬁmdfynﬂlﬁwp resi dues, which may be the sane
or- different and are reacted with the polymer to forma crosslinked matri x,

such as al koxy or agyl oxy f{kor exanple, bis-, tris-, or
tetra-(hydroxynethyl)Eg%%gfituted aromati ¢ conpounds or heterocyclic
aromati ¢ conpounds an \s-, Iris{rror tetra-(acetoxynethyl)-substituted
aromati c conpounds omgye chg l'ic aromatic compounds); nel am ne conpounds
(for exanple, N ~ydroxyfrethyTl-containing nelam ne,

N al koxymnet hyl - cont ai ni mel am ne, or Nacyl oxynet hyl - cont ai ni ng nel am ne) ;
acetal resins (for exanple, polyvinyl butyral); peroxide conpounds (for
exanpl e, benzewlerednoxi de, p-chl orobenzoyl peroxide, acetyl peroxide, and
| aur oyl peroxide); aed bl ocked |sqcy X 1.§0 o

di i socyanate, hexangthy?%ﬁeﬁdif%%%§aﬁ@@%?é%y%?%ﬁgxgggkgsghﬁs%Q?gnate?e%nd
the |ike that atawe dreen shitsdkduitied \oar iunanlis v e AL I¥@WP exanpl e,

et hanol, butanol, dkmetggg gghﬁ@ﬁtq?_b ] €, afomaPr! dabawy tireay! or
cel |l osol ve, ethylene glyc F or the Tiké). They may be used solely or in a

combi nat i on otnswbsdritwiresd ik ylE)grqUer WorldbfdHs 9FPHe ¥ hod accordi ng

to the prgsent inveges ORepW0SENEHEaC ARV SN0 tén Bofegalduiistiiude®y or 15
phot osensitive conposition, the conpoSition nay conprise, in addition to
the above conpdsamstitatesd addori@%P . O her conponents usable herein nmay

be the same as thos@mdascri BREmAbOVEat-Bi6GDALTYI Orpiéfdrpe@er tohdaznehe s

used 5 in the heat-curable conposition. 3,. Positive-wrking pho sjptive
conposi ti on WFERPW&dSonposi #F8n for ?tWﬁ*%%fi“%a%%8¥$rve coa T%gﬁﬁge% in

the met hod acaerdiyldni@dAta epr esepénikpyentmothiydinidagflieve- vophkemyl -4 -
phot osensj tive iti.on, the conpagifi ri pol ymer ang_a
éH%, Wﬁ%ﬁiﬁﬂﬁ%ﬁ%z%ﬁﬁﬂy (Es&ﬂé¥§g¥yﬁidé§§l@, 9

sol vent ally a photosen Ive conponent and a
crosslinki ng agptadecA)liRddamrld.n t he plededimptbrAimddazadén the 2-

conposi tion f%&le 3’1}]:19{ Gy 12 Prot ecty M& LA NG Heh P iREdd %y Be VWOT Ki N1 -
phot osensitive CO OSFTIOH, t'he pol yner may be ‘sel ected from olgne S
descri bed aboewaneeddyded-mathykimidaz tent - cur 1Y ey 7 one ?35'4'

Sol vent 20 | nylhe AreseYzdiwent i 9Deynheathe-eounascyilamidazdler,n ngla
protective coating 1s a positive-morﬁin hot osensi tiye q@gﬁﬁgiti p(ztbe
sol vent mS bevaaoethyd t4ahem Mandazler i bed above? i BOTRN G th

compost 11 on { o | et e st 13, e 5} hatluocedr dl ng
to the present?’s qé&iﬁdﬁé%ﬁéiﬁ%%?ﬁ@éﬁﬁ %ﬁ%ﬁ%ﬁ%ﬁ%&ensi Ivégc%ﬁ%gsftfom
tﬂetconposi;iqm'G@mmyIH%}Mﬁuﬁgixm&ﬂEddlx&rCKYkﬁgﬁhﬁ?wﬁftrkﬁéipgﬁé , 2-
phot osensi tive. comaonent lﬁgm%aygg ic @Qﬂg i Ohb tho1 -
i nduce a ponH@ﬁ 7<ﬂ$r4§§§§€§#i§éﬁ conpoﬁ%nt% int eéﬁgl ositio%. The
conFosipimm cGnmmdﬁquymdﬂhxﬂtmiﬁﬁﬁﬁie@Ie c%ggﬁ¥#ﬂ°¢2?¥$b?ngh@“&1'4'5'
protective coai jamg . conposi tion. e

& (r?a(rlr'pgnent'szl';ftr}a(f/sc e pr dato

phot osensitive co erly selected from photosensitive
conponent s conoNegatdate iwprking photosensitive compos tion

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, generally a

photopolymerization initiator and optionally a



16 positive-working photosensitive conpositions. Preferably, however, a
phot osensi ti ve, conponent contai ning a qui nonedi azi de group is used. Any
conventional photosensitive conponent may,be 5 used as the photosensitive
conponent, and preferred exanples thereof Include those produced by
reacti ng napht oqui nonedi azi dosul fonic acid chloride or

‘benzoqui nonedi azi dosul fonic acid chloride with a | owmol ecul ar or polyneric

conpound cont arokB@iakfinackigenal. 10 group condensable with the acid

chl oride. Here functijon Il roups condensable with the acid chloride include

hydroxyl and amni no géguggrgﬁﬁﬁ the hydroxyl group is preferred. Exanples of

hydr oxyl cont ai ni ng fawthel gonelsen tcdmpeantdon ncvivee: thedeogposditd.om s£or

resorcin, 2,4-di hydroxybenzopheno I hy gl oxybenzophaRRNg ork

2,4,6-trihydr89§B§H?opﬁbnéﬁ§&%§gé§%-é%é%é%#%xygénzﬁphgﬁbne, orking

2,3, 4,4t & r appdtosghentdpeenoneompo2it#ion) t et rishydr ¥t¥k8RzopheRone, the

2,2",3,4,6" 2Q LAXYRENZ p:hﬂjﬂ}?p Pid€fion initiator which

poIyhydroxybeﬁ?ggggﬁgﬁggg b?§(2€4 y rd& p enyl)ne?%ane,

bi s( 2, 3, 4t ri hydliLdxhshedpbprabhdnd atsn( 2a4@nasF iy FERrEpaRe-HAKAR) -

ot her 25 bi s( ) h lsanes; pasheen the polymer and the
PEAGE) LR BBl 3

4,4 3", 4"t et -tetranet hyl tri phenyl net hape,

4,4, 2", 3", 4" phetioRamerizatdon  SiRkEIFFRE hy Loy | | nggﬁané’,“l’mer'

ol Yhyr St e Tt B B e e vl comt ATy 0 LYol e
pol yhydr oxyt ri phenyl met hanes. anpl es of hydroxyl cont aj ni ng [
conpounds i ncPaBErAdNy s e’ ﬁgaéﬂdeEIty?LﬁPdra(Bfi/(s?yFﬁﬂg%:iPﬂ Eg.&[e?'%:lac?h a
conpound havi g ipe i bondeUctdr @ phdespylgnerbzatged pmdducttaonpri sang a
1, 235 napht hoqui nonedi azi de skel eton and two or nore nethyl substituted
phenol deri valPResiprd Sideedle PTREL RO Pt Gsensitive conponent. The use of

t hi s phot osensiti vesuch?poayperenareawellokingena igr dihectante cd imay He&i ng
hi gher transparency. Here.th t - i tute _der} LV ethSs
conpound]%ﬂerBFﬂpgﬁ'Yhyﬁ?%ﬁ%ﬁe§?5#¥%yﬁggﬁ%dE¥b g? gﬁg%n a %ﬁgﬁgle%keleton
i s substitutegoiympera ,netrey |paivugr mheferabbat innkbet Methadaseerding
embraces phengl, ”%estl@fééérwbe RentlonTelly! a gndidint proqudficnok per

se). Therefore, a et ene riébe product conprising two Qr uﬁée
met hyl - subst i poflytiephe coMpadising | Wes SRERendt e aRFeS A uRY wHe?EM2 wo

or more 10 pherelyskaligf aNSc@hSohhdked168teaCkromheheoigraty anmidbst g ough
a net hyl ene group and any hydrogen ataom on .t he qul ske enfn if
aq PHo

substit ut bpfa kBt Hylepexygyclohexyd Jor & o/t atives

osensitive
conponent may ¢Raveox.plurality of 1,215 napht hoqui nonedi azi de skel et ons.
The presence of at |east one 1, 2-naphthoqui nonedi azi de skel eton ¥n the
structure of the photosensitg3e conponent fices for contenplated effect.
The nunber of 1, 2napht hoquin ned\?zidg/ékel tons\is not particularly 20
limted, and the naxi unber _of th 3 20 i onedi@g'ﬂf skel et ons
is equal to the nunber 2hygdr oxy] groups pfresent]in the nethyl ene bridged
product conprising nethyl-su stituteddggeno[ depifatives. The nunber of

1, 2- napht hoqui nonedi . azhde s&jHet dhs, hovieafer / s preferably 1 to 5,
particularly preferablyag to 4. Anong these photosensitive co entst at

| east one conpbereige| &ted fvbirhneMg¥oupecotdicst S Fony rent.

represented byehisadme (¥a) s@pétLiusptparddXadtedy from the group
25 consisting of a hydrogen atom and a methyl group; R3?
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¥ 4in 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



30 preferred as the photosensitive conponent used in the positive-working
photosensi tive, conposition utilized in the method according to the present

t nventi on: 18 D CH,, CH, OD (Va) (Wb);{Vc) 5 10 15 wherein O N2 D=\ /
Qz or H, provided that at |east one of D |s not H Anmong the photosensitive
conponents represented by these fornul ae, photosensitive conponents,

wherein three out of four D have been esterified with
1,2naphthoquignoapiadenshétontheapbdymarerapsespn$ﬁdrb&dfommuaWe(ﬁﬂé@ent

i nvention, phot osensi t i onent re
nethylsubstltﬁ?edmﬁﬁgnopﬁﬁféréﬁl T%g un%er&8§p§&%gﬁbsu Stl?%?Q%nﬁD
phenol der|varepeesenteﬂebytfawmmﬂa Kinreferany 2 to 5 particularly
preferably 4. In the nmethod according to the present invention, the

phot osensi ti ve conmponenj ma e prop:;ly set ect ed, from anong t he

phot osensi tive conpone ts hey NF. used either\ solely or, if necessary,
I n a conbination of t The n%ho sensitlve co qﬂénts may be
2f l/ ng a 6rifect|ve coatlzg ither as a
1

added, to the conposit
conpound or as a subst At uent 9 intrjoduced into the above

pol ymer. (D) Crosslinking agéhH net@@d‘ Mding to the present
I nvention, when the conposition for fo a_protective coating is '5 a
posi tive- ﬁorkWhgrﬂhat@séﬁ§|Pl@éecéﬁpéﬁfﬂp@% above.

The molar ratio m/n is in the range of 0.5 to 2.4,
preferably in the range of 0.6 to 1.7.

A phenol novolak resin may be used instead of the
polymer represented by formula (III). Phenol novolak

10 resins usable herein are the same as those described
above in connection with the thermoplastic composition.

(3,4-Epoxycyclohexyl) methacrylate and derivatives
thereof include those having various substituents. Among
them, (3,4-epoxycyclohexyl)methyl methacrylate is

15 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

20 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

25 photosensitive composition, an organic solvent 1s used
as a solvent for dissolving solid matter such as the
polymer. Solvents usable herein may be the same as those
described above 1n connection with the heat-curable

composition.
30 (C) Photopolymerization initiator
The photopolymerization initiator may be any
conventional photopolymerization initiator, and examples
thereof include azide compounds, halomethyloxazole




necessary, the conposition may contain a crosslinking agent. The
crosslinking agent may be selected from crosslinking agents descri bed above
in connection with the negative-working phgtosensitive conposition. Anbng
10 others, nelam ne conpounds are preferred. (E) OQther conponents In the
met hod according to the present invention, when the conposition for formng
‘a protective coating is a positive-working photosensitive conposition, the
15 conposi t i orcompowndyy | Balomethyllt § + bniasinae cabpesndsnpereus, sabts onal

various additives, Such ,additiyes de 0 '
connecti on wi A CoRBhert it ld “RE LRSS dePtPatiyes,
when t he conpositi oAAiate f mompmgmalsZinpdnuéet'l véitoaazhdostikbenes and
positive- vvorkl h ens o] t sensiji fgéllegto
i nprove sensit #jtgl ‘%{B?eré‘ Lt%’#??%dl ?S%nég 4 gletl zn‘gris |Zdr31:‘r i]%% p?or exanpl e,
2-ni trof | udr er?le4 Z-dn,ﬁzidwsmilhﬁn&:cﬁ.e?le-diﬁyﬂzmm one, pa@liém de, N,N-

1, 2-benzant hr aguy hydr oxypenzapt Jﬁﬂ?sti b 2,2'-
phenant hr aqui none d]%r?%ixyp eeﬁyl) 2, 6- Zgl‘phgdnh'%]i |opyr1|' ?rllj?n
per chl or at e. MSLHr@JB#tatl on @cigonposi NipEOPKL H@r%?&’ﬁ'@ddaecor di n§- 40 the

present i nvenidsory s ddis ALY - £f2 L1P1 91 soterc added t aagdre, composi ta oy £or

30formngaprotect|ve coatin be properly determned so t hat ood
protective coddiarddastbdoenst f%ddﬁﬂbfmt 8fldhe Mﬁlje?t@dﬁ%‘df aé,

however, {§ PigfEr adai v t @ 40~ Pharricetil e prefaapl yediate; 30¢iDy
wei ght, based on the total weight of the co&péismlo for fghm ng 35
protective co&zlsy *Pﬁézé‘dﬁﬁ’é’ﬁf’hé"?‘apﬁé vas, thereBiri n€°r
conposi tion n@y;emg;w oper kyaneqplazedonenandipgciioheikenond) conéedt s b+ on
of the pol ymer i

ot her additives. For exanple, the content f the prganic
solvent in thé& qq{b"%’rm‘gs‘i‘?‘iw @%e’f P range of 45 ‘b6 9‘2’3 gé/
wei ght . 5 Whem it ais) 14 oteftoranfyk ey elple xamdres! | vearndat |2196c@ht &pns a

g;?flslzhlngﬁ’] algﬁﬁl thea r?gin(fgnt)h ecrossriﬁ%(%g'ng ent added ﬂowever

is preferabl yalziddtei.nrsmgelxdemecummwn@letﬁ/ wei gﬁtld mor e Q@rila‘fﬂ%‘f%%l y

in the range 3_‘%1 ard 0f40 parts )vvel ght, bhasesbdh A kdediss by wei ghtpof
t he pol yner St he conposition for formng rotective coati ng cont ai ns

a phot opol yneralzzalqttﬁnzafﬂw%ﬁ@heftmarmuﬁt‘aéﬂ@ﬁé“é?&é??ltﬁklieng agbnt added
is not 15 pa”di%ﬂﬁ‘iddhaliéﬂﬁéd Thes s’ mziméﬁmjawtmeagem edded,
however, is preferably the range of 1 to 50 rts by we gﬁt r
preferabl?yol nbtit‘-Fe(’*raTFb?eiQﬂb@%%l)ﬁP MY Sy %’g?ﬂ base8%3ft 100 plgrl?s by
wei ght of thegaq rene?&{wﬁ;yimcf@npoa tion tad form ng a2 péaes(4 Ve

coating contains a_photosensitive caq t he amount 9 he crosglnki ng
agent added |§‘zr?(9(°t%d}2ﬁ]dﬂ°a?1f?f‘€fl2m£pa£ sl‘f‘ulef%rﬁfe%nt of t?’fE’a ((S:rossl i rsﬁ%(lllr‘]g |

agent added, knmm:\rquenaoxyeeﬁlqrmid;den thre azhde giroupt owhdcharhas heen
Hooont s TPre RuieiARly | hidSAS AP b, Rl i 'L Wilfegbased on

100 parts by 05|i|onfor ormn
protecti va5coati ng M@me‘t@fi@moﬁm ﬂngPBnﬁfﬁngibeJf}%Qﬁ-ectfPFe %’6%&‘1?*@

according to th GH}{ onh 19N Yy Pe1 PS epadesh bzl di ssol ving og-
o)

di spersi ng the a ove onents in a so| vent cog‘g’?n(? The seguence
of mxing and ttlﬁ@l’l]iqwnﬁith% @reean Y L hel drposfadiazelenot a
particularly |2'-@ﬁi%lcﬁ§5me?é‘tﬁf@§q B {rRdR H dhey &/t D) L, mf4s¢:am1awlef t he

conposi tion, however he corrp05| t| on 35 may be store s a plur f
sol utions, dispersi 6#?510 msthychidertE 1agid 8 hey naf%'ép‘iﬂrb‘%serl y m xgﬁéi‘%gée)t her

i medi at ei()’ befaarta difitar W t erdidhiad@me t Hylle scanmazimnieon compounds,  for

example, 2,4-bis(trichloromethyl)-6-p-methoxystyryl-s-
triazine, 2,4-bis(trichloromethyl)-6-(1-p-
diethylaminophenyl-1,3-butadienyl)-s-triazine, 2,4-
bis(trichloromethyl)-6-(p-phenylstyryl)-s-triazine, 2,4~
35 Dbis(trichloromethyl)-6-styryl-s-triazine, 2,4-
bis(trichloromethyl)-6-phenyl-s-triazine, 2[2'(5"~

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



21 may be prepared as a concentrated solution, and, inmmedi ately before use,
the concentrated solution nay be diluted with a sol vent. <Method for

form ng protective coating> 5 The nmethod for form ng a protective coating
according to the present invention conpri égs coating the conposition for
formng a protective coating onto a substrate to forma coating and heating
the coating under an inert gas atnosphere to cure the coating. 10 Were
heat - curabl e corosiné On 3 &2 UsBEry Te LRl AASEN 4 | W ERE] O o MORELAPE) - 5 -
heat - curabl e co OSitIOI’l is used as the conmposition for formng a
protective coatil?n%z, D€ pr otHY i ve® cORITGETPTRBAMSENYL ¥ oF nbel 2301 Pkt . 5-
foll owi ng procepsesimididel) a process wherein the conposition for formng

a protective coating is coated onto, a subpstrate; and (a2), a process wherein
the coating of the %ﬁﬁ?&s’ir’ti §15F FsH Pr AR LR c'%%‘?f??g"db?ﬂ“é%l

onto the %Bgsteﬁaiet iaudna@mimk%mﬂgsom?ne?thg?s HbrodopIsdeiés t DnEli@e | he
coating. Substrates, to [ the method for formng a protective coating
according to t preseﬁ?‘af“ﬁ\j@nti on cﬁﬂeg%pl&%’b?P%d, inclﬁdg',gjdﬂﬁtré?’éyﬁ i
limted to, c@glmnyiddetcphapiasses,1 gl akicHlidicace tdplaatoned] I iNbshlamy § ous
25 polyners (for. exanpl e, palyimdes yam des,. polyethyl ene,. a crylic
resins), indi d‘rﬁ‘ioﬁfea'niéfﬁg o@?%%?zgfm%gquhi}??l?ﬁ%?t%t g%’a %Hl%'é 3 jfrbﬁ?ﬂéi%frpl e,
titani um oxi defowsi | i coaxampde, and cfarortianms 0xi de) thangdamthehs,(for 2-

exanpl e, gum @%iﬁ&%ﬁon 0 Th%-%ﬁkﬁﬁggfrir%&aé%%'ég 2 PLRKectiye, .

coating according to the present’ inventro i1TSes a pgrocess wheréin the
conposi tion f s aldwmlithylaxantdiangi ve coating is coated onto the above

substrate. Any nethaqg, g dised &@fj[%‘}é‘g) t DB $QAROSI tH N fQEafiord ng a

35 protective coating w thout particu Imtation, and exanpl es thereof
i ncl ude spin GSAYARICHAAE. coat i ng, EHFHRTAACIARIRNIONDNG them JpAn
coating is Usefidtndxlce topHdifond EWPOi Nt ofpfor m ng an eyvefifiatidng-2 The
met hod for_form ng a protective coating according to the present invention
conpri sesl? p AP RNRe coati ng of the conposition for formng a 5
pr ot ecLi ve coati ng appumed mbj;@?]t hgngmgatar atvaariodreat gd%ﬁaﬂgﬁman s_icalai’si, gas
at nosphere. The .coating e at an roper t hod...Specifi
exampl 6s of haRART LR e G88 KHETIRIE SRR | g BTEHELCE SRATRY S,
ovens, and i nftharedfi rradi ati on. 1ficladéhe net hod f ortrfighrenyd sulffaxtiem i ve
coating accordi r j nvention, conditions for hegt] t he
Qﬂglh%ﬁo*ﬁ\%t%a%%@ghtf&a% @éﬁggzn% % 4 by

conposition for ‘formng a pr ctive cdating may be properly

taking i R® cbhysirderyaphienylredthydeariflomiunhe t hexadfl usaslopiersprat e he o-
formul ation of, 19 4 QIRAS! 4 IRAG 110 v 18 Mfa Coating. In
general , homevéa%,, hgﬁn%wcﬁﬁ%h?n?ut at,yF1150 to 270C, preferably 170
to 250C, for BEFGElVeLEPROosPhedenr(oprBespbbporoantdmengtein. Gipheny et hod

L ortformj ng atp!bﬁg:%&i;[h\é@xyg.%@]jﬂﬂﬁ;i% ?ccordi ?&ﬂi@#h'&&oﬂ{e&&ﬁﬁeth sjdl\fema'tﬂm,, the
eating is carri oyt under an iner as atnosphere. I.n the presen
nvention, t hdpherylpethosphenyd HB s nbeXesiicRaninpnate
cheni cal 125 r eggtiphenyilishlitoa ieaiTposi t i RExdHIudOsam Bimoénatet ect i ve aloai+ ng,
and 25 specific,.exampl es.thereof incluyd itroge argon.. hel.ium nean
xenon and thelb LY &P 8Y§n'1>? F gdes co#ﬁgggﬂo&o e&'@? e%é‘@'é‘:s?na&ﬁong tﬁeor"ﬁx

ni trogen, argbexafidozroantdtogadeconposedoaf nitrogeetaad larcgobonade) ,
preferred frofutREpRURGHILARL AN eabi 1T ks £908lrofiitnihestil ddrte ET ©

phot osensitive conp
diphenyliodonium trifluoromethanesulfonate,

30 aminophenylbenzenediazonium tetrafluoroborate, and
pyrenediazonium tetrafluoroborate.

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

35 or, 1f necessary, in a combination of two or more. These
photopolymerization initiators may be added, to the
composition for forming a protective coating, either as



When the conposition for formng a protective coating is photosensitive, a
protective coating may be generally formed by the foll ow ng processes: 35
(bl) a process wherein the composition fa; form ng a protective coating is
coated onto a substrate; (b2) a process @rein the coating of the 23
conposition for formng a protective coating applied onto the substrate is
exposed to light; (b3) a process wherein the exposed coating is devel oped,;

and 5 (b4) a pr Qﬁfﬂﬁ)‘bdﬁﬁrdﬂ _rhéhﬁ Q@M@tQ’@@dnﬁoﬂhizﬂgdh&eh_eafhtw][m ]lckﬂﬁlﬁ_l‘e an
inert gas atnosphere. so in the case where the conposition faor fornmng a
protective coRPAN§ETs arPRBLGoLBARSAPOVE & %SQOHWBWF??‘%%;%?@W be
sel ected fronnhgubsietalyas sdasddAieed 10 abowwnippur@slect i on \Wadt idiel arsky of
the heat-curable.c osi.tion. .;The process (bl). and the process. (b4) nay be
carried out i rﬁﬁg&%%ﬁe—rtrgéz c SOTE %e a5 (Pd%#gec’ﬁeo%- with the
use of the heat - cur ¢bl)eceosgainkian. adkamn the conposition for formng a
protective 15 coati 1,5 a phot osensiti CONpos,.t1o he.e ocess
(b2) can induce a pgﬁyr}%ﬁ z@?ﬁb%Ergggf)Féﬁngf ?%eé%%nggﬁéﬁﬁg é’ﬁ“c{f‘#eﬁ&{’
conposi ti on fw@hehorthiengangositteigin viBoxx cberming Far prbéecitgire icoadding ilom, it
IS common pracgtic ot | W S .8 {4Q,Suc gAY 0t

only desired éi tegeg%tﬁ%péﬂgzﬁiﬁﬁg of %tt%é%%%lrl#gglsqitqﬁeon %8?" for nq:ielnogr?'a .

protective coaecegsappl.i edthe thempobitiane ey expaosdher o Fpgprise a

Al ternatiygl ycrU%El‘i’ﬂ%'i‘?lgara nif, the coating of the conposition for formng
a protective coatlng may “be "evenly exposed. 25 The exposure may be carried
HaEs

out by any conventi rdnkdagwiadenis paabbal BPTPILA (31 oble EREMS &S of
exposure net heds susable@Rabaid! abohiade 18X PN iR g1 PNl He Ad
scanni ng exposure_using a stepper or the_like. 30 %ht used in th
exposure nay BBYaRyer §ARAsdtIA-h EX@BPrEnGth 2ad e L Wgoﬁrﬂjdggﬂ59ti ve
conponent is ggBaitkl V@sablegai®felin hoWRvEe,: Utbhpvuatist dcogbaindhg at
wavel engt hs of 250 to 500 nﬂ1 i s used. ghe expgsurg‘ dose is reqgulated so
that a s sf &8RSty WOSEPFHRRAG. 39 PIER-MBh PEKk &L ST | BTt Ny
portion. In gendarare hoseyeed wWhiehexjiosupelymse ite iformear anges gifinkd®:d o
500 M} / cn? . 4 In_the devel gpnent pro 3),. e d -

phot osensi ti anFEi?‘n c® h%sf‘tsi 0 ﬂ?%}%r oigs %‘g‘ﬁg‘?’g I Jfgge?}g%@ﬁfg\it hbiasn !

al kal i ne sol utrds-,Weort het qthot-ddenidiyre dunposs ubsil feted aroma}ti_c
postti Ve""’ork{;Bﬁ BnfhAEPOSEt h%’&er‘é%&%l%e éjlee/:ﬁ%f’i?&?@omp%‘ﬁd@%ﬁaew# Ve
resin conposi PoR Payer I'h I'ts portion exposed to the actinic radiation nay
be renmoved totrdesm.a posi titettarcetoxmethihers thafd tukrd t Reromatic
phot osensi ti vg neRRARkt | OF intddieeAlicd/eaBnktie COHMOSUAAON, Wedantiiee 10
devel opnment, the photosensitive resin conposi Erb\?’n Iq%%re w I ts(gft?rtl on
exposed to t hECRBPPRAE r adiZRY on PEABPHS unr BibWEF DY 93T H bt
fexposgd tTﬁ tgﬁieaatnhﬁbq raalie@ll:t@wm' étlﬁ%mmltammgbymlraﬁgaieave oragdN4 s
or med. e devel opnent . sql ution e a ne,co n us in 1

devel opnent O?CEEBP‘WS%M%FW a&gﬁérgal Tegﬁmgaﬁééuggg%{:%%i oﬁe%#p%ns(é&e

i nor gani @ml kakampaepoupd lyzipyilnabytymwaid); apseoxider y camipeainds t rffdmry
am ne, an alc ine, .or uat nmoRi. i ed. TN_Q;
specifically, gggl“gg]ﬁéous})%snoﬁao [ on[%b c‘}B%d%et rgné%éﬁg%gfgﬁn h?} ride de.
(hereinafter ackéyledperoxddelvArny, peouaeyilumpeyexddeds, uralnekesi de,
sodi um car bonilglscxaggw@ si kEgat e1e££t%i9m a, aldphipdife NRIAAREGFEAMe,

di et hyl am ne, opyl am ne, triethanol am ne,. di net hyl et hanol am ne,
hexamethylene diisocyanate, cyclohexylené diisocyanate,

30 and the like that have been blocked by various blocking
agents, for example, ethanol, butanol, dimethyl malonate,

imidazole, ¢t-caprolactam, methyl cellosolve, ethylene
glycol or the like). 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



25 tetranet hyl ammoni um tetraet hyl ammoni um or choline may be used. If
necessary, these devel opnent solutions nmay contain optional additives, for
exanpl e, water-sol uble organic solvents (fgeci fically nethanol, ethanol and
the |like) and surfactants. 30 Wen the coiposition for formng a protective

coating is a photosensitive conposition, if necessary, the coating of the

conposition applied to the substrate nay be preheated (prebaked) before the
exposur e procehs tos2ns iHierepurqasss ofidie thieheampogiits oho magnyempies S5
whol e or a part o | yent, fromthe coating of the _conposition for
formng a pr ofﬁe‘ctéc\l/%bﬁ%é)?i ;‘Ta appt i 88°VE tq?é“pscﬁgeﬂotrsa‘t e.c’tf‘)ﬁEn GNP WLt i ng,

t he phot osensOthesr cdporesits cospibket henelinyaray $d | kKleel eame tawe those

substrate, an in S e S or el t ocessi ng,
The coati ng | SoRorIogsh s D EU RIS o BT En KT BB RS
carried ol udderthenhedtecomtiabilensompofsdrtian .t he above purpose can be

attained. In gengral N PR I i i (I t by heating the
phot osensi ti vg' %ogi’ti%%\l\%\é%r 2 h%t%%%‘ﬁs ve g@_ﬂ%g-{%gl sec to 2 mn.
When t he conpositi oWheor ftbeni egmpopidtient i Forl0 foradingy ias protective
phot osensitiv i LLAR, e t [ o ' [ b

cured in the %P%?ggg‘s(gﬁe? ,il?ray%eg g‘%ﬁ%‘?@d gggf)%,ai?ﬁgtg?sba?%- xposed. In
the nmethod folnVER¥LRY a piétectdve dsaiitiyedtrking t o Phietqaeasifive

i nvention, satbabdsi®iynl," alsPaLenpyst@iole domgretddsed WIMAMr tBRa a
provi sion of the re-exposure process. However, the transparency can be
further inprofedVEREtt henfe- ekosRARL iRt ganarally wd cRhe toasanstltine

coating has bgempbaentdaby aherokkhadxiag keemitng a protective coating 20

according to the pr 5S¢0 nvention, may be used, for exanple, in
semi conductors, fl amglilﬂﬁgpl ays, and el ectronic equi pment. The
applications thereoin haeepaleseate iinterdtiidn ,edvlien t tReecombysithenf ddmodw ng
il lustrate the t%fveoresent i nveption, but .are not intended
0

| f
SR et 1 B e’ B e T A g oT s By BSadide o %

phot osensi ti vehobopesstiitanef cronfparstitrigore, 3ther pbdytere ngat bag swdeqireghar ed

according to f 1 f 10N, | ¢, A) oS * 0
wt ~ Phot oact i %ggrgo%%%«?ﬂ%i g{%@'ﬁeﬁyﬁ %gggp 0 SR EERLon S chis

(2- hydr oxy- 5-heahyrtbsakye) compeshfiphenyl ] net hane

6- di azo- 5, 6- di hydr o Bpxggapbhal ene- 1-sul fonate 3.6 w~ 26 Sol vent:

Propyl ene gl ycol nethyt—ether—78.4 w % (Sanple B) Polyner: SU 007 18.0 w %
Phot oact i2¥e conpound®” hg' preseat fnvenfion, when thé composition for

Hydr oxyphenyl o2miRghy bet dueranyld etdvd i dane] bs spaen?bsitive-working
6-di azo-5, 6-di hydr 05- oxonapht hal ene- 1- sul fcglat e 3.6 wt % Sol vent: - Pr q:pey ene
%¥ KF t lec

gl ycol methylP Fesengiki %cegmié:ian, e solvent may be se

from solvents descrlibed above 1in connectlon with the
heat-curable composition.
25 (C) Photosensitive component

When the composition for forming a protective
coating used 1in 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



10 Pol ynmer: SU 007 18.0 wt % Phot oacti ve conpound:

Bi s[ 4- hydr oxy- 3( 2- hydr oxy- 5- met hyl benzyl ) - 5- nethylphenyl]nethane

6- di azo- 5, 6-di hydr o- 50xonapht hal ene- 1- sulLﬁnate .6 W% 15 Dissol ution aid:
4, 4- ( 2- Hydr oxyphenyl ) net hyl enebi s( 2, 6- xylehol) 3.0 wt%SoI vent: Propyl ene
gI ycol methyl ether 78.4 wt% * Pol ynmer, manufactured by C ariant Japan:

‘nmononmer 20 conposition - methyl nethacrylate 13% hydroxypropyl

met hacryl ate ga%ttmh%rrydm@ agmo&o@le%simdzeﬂ dﬁﬂrtpdsﬂcjroﬂsal e K% femiuly,
ratio) 3 acid value - 85 | ecul ar

T

wei ght = 40, 0BOWeES&h of at h@%%%?%%sﬁév%oat%ﬂ“% %I as%o% %ge 75 by
nmeans of a spqaiﬁ@abgﬁa@lHeDggou@aamﬁaﬁmﬁwed by M kasa Cbrp ) at 700 r.p. m
for 30 sec. The coated substrates mi 3§{ on a gﬁgte at qQC for
one min. Subsequentﬂ}y (PR YRR Ly PHO s@d’ 34 aF8E‘P§8 37 p

devel oped 5v t isad0. 4% aqheou@hBMélsJesmlmwv@n aompothend] ,opiangl sgingfierrddr
one mn. Thereafte th |.as strates Vi ng %

protective coﬁf?ﬁ&aﬁére%ﬁg % aﬁ forﬁ? %ﬂlﬁ%&?ﬁ? eatSﬁg%%%gﬁ%'éi
under an air aaphsphgali«aomedaﬁzm:i@emliamﬂcr ogen astibspherchlarigig e t heor
coating. The glass_s A e p kye in _

obt ai ned meregﬁgggnggo% %%&%%n]ﬂ%ﬁ%@%fa§@1ﬁ27égi§859é 4%8e%n1%ndnﬂ§
transmi tt ancemalleB0QammoiThpolpgseric wompoand orowieinBagpre Aunsshinnal  n

heati no. QuenTLaRAH Lhalen AbIA00.0 i a3 gesa gy, 500 nm vex.

1ANi t rogen BNI't r ogen87. 497. 1Conp
2aBAi r 58. 283. 6EX. 3ENrBr dyurstl gyl 2gseppsExcondengabhe 484t Athes %Fpipﬁarent

fromthe resul}s,-3geor dhR9uke tHGarBLPRd fhat h&nﬁﬁsseﬁomﬂyentam wm@n an

i dentical photosensitive conposition for a _protecti ve coat | ng i S_use

protective coBYARg*Navi H§ONPghéF tPﬁﬁgﬁEFéﬁcy c AP IS mf ad YR d
with that of thataeRRaAtIcE ATl RE: SeRpoahes Y inthade:otsdirannfnone,

Conparative Exanples la to 3a, S at ed, exce that, at a st

bet ween 3% er TeARTEdPal opment 2n 61@1%&%5 p%celmnﬁg the cod ?1 hob wer e
exposed to |-trmaya&-omemi&/o@miénotnlmat IS, 2uar, ﬁ-ltlrelammabxy'ﬂwzﬁr&wone.
substrat es haying Lh r ot ect tlng t hus obt ai ned r ured
for transmtt 2 ?‘ggﬁ|°$‘¥%\ﬁ&; Xignpg% EUE AT

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 1is preferred as the

photosensitive component. The use of this photosensitive



Sanmpl eTransm ttance at 400 nm % ransmttance at 500 nm % kEx. 1Not
re- exposed78. 695. 6Conp. Ex. 1bRe-exposed73.294. 2Ex. 2Not
T e-exposed87.497. 1Conp. EX. 2bRe-exposed74..193. 8Ex. 3Not
re- exposed82. 497. 2Conp. Ex. 3bRe-exposed71.593.7 20 As is apparent fromthe
results, the nmethod of the 28 present invention can produce protective
‘coatings having a higher transparency than bl eached coatings and thus can
elinmnate the c@fsoiénPr edhderavihieaahipi® tiordess coatZthd a¥End . hfgAethod
for formng a protective coati ngl,é conpr.i si ng c% ti ng‘g% conposition for
formng a prot EctRSRALBREY ng whi LB ongM&esMs Eéﬂly stddudedol vBRENBht 0 a
substrﬁte to fdifawifﬁ?éings asd @@m@é@@dthﬁh@ﬁ@iﬁngaﬂﬁhtnfdﬁuééhraéeoho
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foll ow ng reln the photosensitive negative-wor mg
phot osensi t i ve&hir@taki ag Mg thvdeae: | Jeoudathdg aRYerhydregen paltemeron sthe

represented ilghdrdil )skeleton is substituted by a methyl group.

In the present invention, the photosensitive
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 ﬁridged
product comprising methyl-substlituted phenol derivatives.
The number of 1l,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 (Ve) 1is particularly

30 preferred as the photosensitive component wused in the
positive-working photosensitive composition utilized in
the method according to the present invention:



R3i R3i CH-CCH-C (I I 1) 221 32 CO2H
whi ch may .be the sane or different,
the group consisting of a hydrogen at om or.

group having a linear or branched structu

&

and mand n represent a degree of polynerization,
2.4. 7. A nethod for

nmolar ratio mfnis 0.5 to

m CO2R n 30 wherein R31

represents a substituent selected from
a met hyl

group] R32 is an al kyl
containing 1 to 5 carbon atons;
respectively, where the
produci ng a protective

coating accordi ng toocl ai m 4cuwher ei rcHyhe photpsensitive conposition is a

posi tive-wor ki ng ph

Pt osensi t| ve conpagsition
protective coati ng i : .

3. A nethod for producing a

y a photosensitive conponent
donsi stY&Y of the fol |l owi ng
or H provided that at

(ve)

',:
is at | east one nf [ ‘
formulas (Va) - (Vs ot o
| east one CH CH., '
CH, CH, CH, CH,
CH, CH,
(T I T UL o
DO DO oD oD
CH, CH,
oD oD
CH, ob oD CH,
wherein 0
N
D=
SO,

of D is not H.

or H, provided that at least one

Among the photosensitive components represented by

5 these formulae,

out of four D have

photosensitive components,

been

wherein three

esterified with 1,2-

naphthoquinonediazidosulfonic acid, are most preferred.

In the

component has,

present

10
substituted phenol

invention,
in its structure,
substituted phenol derivatives.
derivatives

the
two or more methyl-

photosensitive

The number of methyl-

in the structure 1is

preferably 2 to 5, particularly preferably 4.
In the method according to the present invention,

the photosensitive component
15
used either solely or,
two or more.
added, to the

coating, either

composition

as a

from among the photosensitive components.

if necessary,

for

compound

may be properly selected
They may be

in a combination of

These photosensitive components may be

protective
substituent

forming a

or as a



9. A nethod for producing a protective coating according to claim 4,
wherein the coating is exposed again after the heating process. Z0. A
met hod for producing a protective coating according to claim1, wherein the
substrate is a display part of an opticall®evice. 11. A nethod for
producing a protective coating according to claim1, wherein the inert gas
is selected fromthe group consisting of nitrogen, argon, and a m xture of
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based on 100 parts by weight of the polymer.

When the composition for forming a protective
coating contains a photopolymerization initiator, the
amount of the .crosslinking agent added is not

15 particularly limited. 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
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'\$\ '\ *\ uV74! protective coating, a protective coating "is general
formed by the followling processes:
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 1s heated under an 1inert gas

20 atmosphere to cure the coating.

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

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
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under an inert gas atmosphere. The coating may be heated
by any proper method. Specific examples of heating means
include hot plates, heating ovens, convection ovens, and
infrared irradiation.

10 In the method for forming a protective coating
according to the present invention, conditions for
heating the composition for forming a protective coating
may be properly determined by taking into consideration,
for example, the type of polymer and the formulation of

15 the composition for forming a protective coating. 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 1is
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
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heat cured under an inert gas atmosphere.

Also in the case where the composition for forming
a protective coating is a photosensitive composition,
the substrate may be selected from substrates described

10 above in connection with the use of the heat-curable
composition. The process (bl) and the process (b4) may
be carried out in the same manner as described above in
connection with the use of the heat-curable composition.

When the composition for forming a protective

15 coating 1is 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 is 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. Alternativel&, 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 1s 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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hotosensi ive composition is a positive-working
5 composition, upon the development, the photosensitive
‘resin composition layer in its portion exposed to the
actinic radiation may be removed to form a positive
image. On the other hand, when the photosensitive
composition is a negative-working composition, upon the

10 development, the photosensitive resin composition layer
in its portion exposed to the actinic radiation remains
unremoved while the portion not exposed to the actinic
radiation is removed, whereby a negative image is formed.
The development solution may be any one commonly used in

15 the development of photoresists. In general, an agqueous
solution of an inorganic alkali compound, a primary
amine, a secondary amine, a tertiary amine, an
alcoholamine, or a quaternary 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
contalin 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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heating the photosensitive resin composition layer at 50
to 120°C for 30 sec to 2 min.

When the composition for forming a protective

10 coating is a photosensitive composition, the protective
coating, which has been heat cured in the process (b4),

may be exposed again, that is, re-exposed. In the method

for forming a protective coating according to the

present invention, satisfactory transparency can be
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 used, for
example, in semiconductors, flat panel displayg, 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 wt¥%
Photoactive compound: Bis[4-hydroxy-3-
35 (2-hydroxy-5-methylbenzyl)-5-methylphenyl]-

methane 6-diazo-5,6-dihydro-5-
oxonaphthalene-1l-sulfonate 3.6 wt%
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' Solvent: Propylene glycol methyl ether 78.4 wt%

(Sample B)
Polymer: SU 007 18.0 wt#%

Photoactive compound: 4,4'-[1-[4-[1-(4-
5 Hydroxyphenyl)-1-methylethyl]lphenyl]-
ethylidene]bisphenol 6-diazo-5,6-dihydro-

5-oxonaphthalene-1l-sulfonate 3.6 wt%

Solvent: Propylene glycol methyl ether 78.4 wt%
(Sample C)

10 Polymer: SU 007 18.0 wt%

Photoactive compound: Bis[4-hydroxy-3-
(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 ailr 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
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400 nm and transmittance at 500 nm. The results were as

follows.
Sample Atmosphere in Transmittance Transmittance
heating oven at 400 nm, % at 500 nm, %
Ex. 1 A Nitrogen 78.6 95.6
Comp. A Air 63.8 90.0
Ex. la
Ex. 2 B Nitrogen 87.4 97.1
comp. B Air 58.2 83.6
Ex. 2a :
Ex. 3 Cc Nitrogen 82.4 97.2
Comp. c Alr 60.4 88.6
Ex. 3a
5 As 1is 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 ppocedure 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 bleached. 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, % at 500 nm, %
Ex. 1 Not re-exposed 78.6 95.6
Comp. _
Ex. 1b Re-exposed 73.2 94.2
Ex. 2 Not re-exposed 87.4 97.1
Comp. _
Ex. 2b Re-exposed 74.1 93.8
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
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present invention can produce protective coatings having
a higher transparency than bleached coatings and thus

can eliminate the need to provide a bleaching process.
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Claims

1. A method for forming a protective coating,
comprising coating a composition for forming a
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

atmosphere.

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 <c¢laim 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):

31 R31

\ H,—C (III)

L\
AR
CO,H/ m Co,R*/ n

CH



+#3K{ Y+ 104 & ()- +Y+ 109 & ()- Y+ 10% & ()- Y+ 10% & ()- { ?210"
| 70109 & ()- Y+ 1096 & ()- #3K{ Y+ 10% & ()- Y+ 10% & ()- Y+ 10% & ()-

z{|}}\;10 MIO¥S & ()- F10%S & ()-10"1 101 101 ° "S 10%1 “& ()- 10% 1

“& ()-10"10"z|[:}\;10 L"T 1098 & ()- @ #0968 & ()- s@10%8 & ()- @ 1098
& ()- 1095 & ()-1 1098 & ()-X [[:}\;10 ) 5&10%5 & ()- X5&10% ()- Ox+10%5

& ()-] x+1098 & ()-j >+&1098 & ()-j [*6 1098 & ()- 'yvU4; f 10% & ()- 9g

10% & ()-- Lg v\itﬁ%egir() R3*10%y& 1(0ky 1%&&)10 b &1 ONE ()s"aHe Vi airdQ20f() -
f 6F10% & ()- 310% & %2 /10% & ( 10% & & Fl "10%
& () - &( . 0234f IFSPHPRAS W 0oR ()qu% iRt () se, gebod ()Eramovéde() -group

[ES10%E () - SUBHGALd i SOEPLOMyAreIool0UHAH b1 8 methPP 2dod; R0T 1o

%' 48& S 10 109" 4&' (
ig] c" " H(e?aldl né‘“zsq'iﬁil’i é%?‘ﬁ@ dgvdng: keadlrﬂge%] er "Lﬂsaaphgd5aq%rucnému ng
Pk 108 SRy S Ol iy o ahr ot rorng e Buid M BRACH! trefextibh Fon!
hm#* 1h8_>DJ>R nwt +
<6= BpEG—IeLJNRéB)W%ecE%%( h %’ XFIRRAG- e nedhags, the molar

RomanAr i al CoumiadridNenybh jROCII HEﬁid)Q\erdDocumsntj

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):

(Va)

(Ve)

wherein 0

D=

or H, provided that at least one
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of D is not H.

9. A method for producing a protective coating
according to claim 4, wherein the coating is exposed
again after the heating process.

10. A method for producing a protective coating
according to claim 1, wherein the substrate is a display
part of an optical device.

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



