;e3e| 6TTtV ~~R, ~ CASTI NG FI LM FOR PRODUCI NG CERAM C GREEN SHEET AND
PROCESS FOR PRODUCI NG THE CASTI NG FI LM TECHNI CAL FI ELD Th ent 7 MAR 2003
invention relates to a casting filmfor produc i ng“mmmmm‘@l“@ieen sheet
and a process for producing the casting film More , It is
concerned with a casting filmwhich is used in produci mngsig*ceram c green
sheet to be enployed in a cerani BERGREETEBN, a | anminated inductor el enent
and the like; is e

ui pped with a cured | ayer. of Ll conposition
f or med thereoﬁAﬁ3§ﬁ99855VoFQBIBRaaﬂggwgeﬁégéM?S gRghhsgﬁggg film is
excellent in both coatability of ceram re r sability of the
ceram c green sﬁHBt?RQHHSﬁaggﬁiBﬁospﬁgﬂgsihﬁe95§%ggﬁ Egﬁﬁealized by any of
conventional film Furthernore, the present invention is concerned with a
process for efficiently producing the above-nentioned casting film
BACKGR JNQIQEI éﬁﬁ gpanying the market demand in recent years towards
M ni atdH=zZar-er—anrd—wei ght - savi ng of el ectronic equipnment in general, the
part L 1ems anatbbuhkngnldReFLACELIDLECAY! BTRAL ARG FOGHI R4 od Rfc
thin-filned and I'ightweight. For instance, it has come to be possible to
m ni atyei z the £ 80T Gh Pahbett &F SUChpa8 c€8RACEE AT S bk, Al NaliRd
i nductor elenents that have heretofore been part itens with | eads through
pract ceak iappldiaat.i Muvaf gdectacmolwgyi whi ghebnegBnganalichhiac stgdiaiqir e
equi pped with an internal conductor by simultaneously -1 *coooo0 - 3 MAR
2003 finmngelai dranisatws edNpos et cfud eer anoedaayer gndean stlextt r boonghuct i ve
| ayer each having a prescribed pattern configuration. Neverthel ess stil
f urt hempiioyiedt uirn zat icGrarsi o egapdettor, a laminated inductor element

and the like; is equipped with a cured layer of a silicone
composition formed thereon having favorable adhesiveness to a
substrate film; is excellent 1in both coatability of ceramic
slurry and releasability of the ceramic green sheet; and has
high flatness never can be realized by any of conventional film.
Furthermore, the present invention is concerned with a process

for efficiently producing the above-mentioned casting film.

BACKGROUND ART

Accompanying the market demand in recent years towards
miniaturization and weight-saving of electronic equipment in
general, the part items constituting the electronic equipment
are required to be thin-filmed and lightweight.

For instance, it has come to be possible to miniaturize the
electronic part items such as capacitors and laminated inductor
elements that have heretofore been part items with leads through
practical application of the technology which forms monolithic

structure equipped with an internal conductor by simultaneously
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In general, a ceram c capacitor is produced by the steps of firstly
preparing a slurry by m xing ceram c powders having high dielectric-7 MAR 2003
constant of a conpound, etc. which has perovskite crystalline structure
such as bariumtitanate with a binder or an organic solvent; coating a
casting filmsuch as golyethylene terephthalate filmwth the resultant
slurrfirdng my ipeieebei FMPESEHePdr @ cBRAANE CgrldeiPheRE s ant P F ¥ i ng an
el ectrode pattern on the ceram c green sheets through screen printing or
the | ice@drtiye Jogest earhePedtingc dn@iCEicFd bFas tret 4 idr er9ve? BhSF ng t he
ceram c green sheets fromthe castin% film then |am nating. a |arge nunber

|

of t h&'syEirited aser ahid lgfawithsre i@ it vy i5addON ded "G 8= dr ess sti cki ng
the | am nate under heating; cutting the same into, chi of, desirabl e shape;
and subj ect]i”hgqet“r‘?éfaghi Fs ctge6aﬂlﬁ r?j’%tarcég"tor’feﬁts 5P ”&ceedgff’xm‘ikhe sTHTRFi %g. On
the o hand' in general, | am nat ed .i.nduct or_ el enent. i s produced by, at
first r}f}rre%;lryl r’?&ecf%;dﬁgc r% e%ré’hg)é’t JIFA"Y E£EAHS AT ﬂh%vélg%ehﬁétﬁner
as the, faregai.ng by the use .of magneti er api.c S c ferrite;
Then Fahaaid for b parebr ¢ fon®t ReTEs i o SPEE, VIEH SnBl hidboLgkiLh

P Nt i d T KB Dy 08 UGN 0L 2B RR! IOCONMIEL | ¥ECRAY & Al £a5EN0
the ceramc green sheets fromthe casting film and then preparing a

| am nafed, LoLo el enent et R shaRst@hgChiiRg: iNdhe sSa5®1 yarRgicas the
foregoing. The ceram c capacitor and | am nated i nductor elenent in the
shape wfr Prithsa 1duts Obtraivieth afee negiethtd Glhest ldrfikd heie - 20at3nyAR
2003 mniaturized in response to the demand for m niaturization as

ment | aited pak@aee Acepapanyi gigesnichsidatand, thlea t fioeknegs of tdeeatopdeai d
ceram c green sheet being presently in the range of 5 to 20 u mis required
t o be Haltttdrar smakhe Asramd ccerrzgrrc greehs sheepugh tskirgeed R0OLBUEhT anr
extent, a conventional casting filmis no |onger capable of coping with the
need, Wtrer ébjei by sthadrsperrdarie ederbnprordydctasei mpstidm WhpehRaifser
excellent in both coatability of ceramc slurry and releasability of the
cer am '@ fiETNEhERE, CPEAPiEe FesR tHRHt SRPT nkBGe 6 Wirihid L Bhd thas

t | v. high flat . Th h t of b | | | d
cast i TRHTT TP Dol SethyT e & & optihal At e 19 158 (R (71 75" sCBpacted™ o
rel cas] ng, LLepl ERL WD 2 f6l.8A8] N AGEN LAOTRISIAAL A, MRS RUELDA;

addition reaction type silicone. wever, 1n order to assure a sta

film dhe 16l eagbngagenh OMRosed 9F 8e8eahptdr alapAaddild 0pyLeackiay type
silicone is obliged to be crosslinked at a high tenperature of usually 140C
or highey oige the fesiid dhadeddiee thergmd csdd inkages phrshenHET filmis

i nevitably caused in the releasing treatnent step. The thermal shrinkage or
wri nkl e, whem beengnkoutrahd,n irheg&idrél| mp BRMigs takibuind et gr obll emeaft
making it inpossible to forma honbgeneous thin filmsheet at the tinme of
fil m fiogg nemgdfucedh dey amitc S1ust yprpdeinguchecimtanmtr@eresshantat tampe i s
made to carry out processing treatnment with a heat curable addition

react i e Eype Silncédhe thesispmy HdRgWi 7f pROcéssicagingt vatthe | yie of
tenperature (110 to 130C) in order to suppress thermal shrinkage or winkle
to t hd"IAMELS FEhATEF, RAYEPTaAt tBHPR BRI Hste FRenpLeBmemd of REt onl y
poor productivity, but also insufficiency in curing, -3 - 3. MAR 2003

st abi IF3Y* 90} 8Bh&EPoF G ife FTTT2oRROEHST ﬁBrﬁE’T”?‘f i CoR abP FEPY &F

ceram.g sl and_the |like. There is known, as a relgeasing,agent conposed
of si I TEors % bl ' 5r R Tha bt 57 5 T ENDET GEUF e 31T ol GG gent <
conposgd. gf ; Si U o] r C (WM {hout heasing:

applies ﬁgﬁéfng.t%ﬁ)$i%$¥%0%§&hé®¥%d&%9$hﬁ t?%%gf %?gugﬁéﬁcﬁr%gggagggéky
group, 1 A6 ¥ &3 95 QR c t BB CARIL Y OUR Qhel Nhdbke o sNemert el gssesdiChade
rel easing agent is problematic in that uniformsilicone-coated surface is

di ffi cMdnd® Hbtend psheshges, the ceram c green sheet is poor in
releasability and stability.

The ceramic capacitor and laminated inductor element in the

shape of chips thus obtained are required to be still further

)



DI SCLOSURE OF THE I NVENTION I n such circunstances, an object of the present
invention is to provide a casting filmwhich is used in producing a_e%ﬂ%ﬁ
green sheet to be enployed in a ceranic capacitor, a |lam nated induct
elenment and the lice; is equipped with a cured |ayer of silicone
conposi tion having favorabl e adhesi veness to a substrate film is excellent
i n coatiayiatiung zeld cigr aneepanse r foarkder dlamgubi F ¥ ymdpipherd@ddia® gren
sheet; and has high flatness never can be _realized by any of conventional
film mendisesdded ey pr eImRY H19 | TY&ht f§MBR8duthRg & ks <t dtR8st i ng
film OQher objects of the present invention wl| _ be obvious fromthe_text
of t hiaf FFsdd GRTPH heF s Hhfre i RRivgeBreagnilyeddl 05 5t TNV e
extensi ve research and investiga tion_ accunul ait ed by the present inventors
in or d& 2% devéioFEWEad it P9 RSP S5 686ditng a ceranic green sheet
inparted with -4 - 3 MAR 2003 the foregpjng excellent Functions,, it_has
been found ¥hdt" Dy TR I hgT UL PR e Fi ?lr]nlﬁﬁeé gﬁeég’l”fclhc Thi TkREsE  with an
addi ti on tion type, sili .0 i ti (o] i phaot sitizer as
é%nJéﬁ%ion%% %ﬁstlﬁ a???ﬁ(ﬁgwﬁﬁ o%ge%'ﬁéﬂéﬁﬂg ?anggﬁgﬁ? %ikﬁ

a rel easi ng agen en h reat1 ng the resultant coa her eaft er

curingyd rwet?hnlv!vlpgré%);rf{/! pLet npaypbhLaghat kaNrbhare i dpropd, ar cuped

| ayer of a silicone conposition excellent in adhesiveness to a substrate
Film andd hat the dildReaph prednw é&ﬁi@ﬁpﬁfg@fngc&ymﬂcl a¥iefrdys afapted
to the objects of the invention as a casting film The present invention
has bea &l i shesls bynthe caheMe- nddronege d¢ Ndii BgF ranrd i /¥w0r eREFAAL That
is to say, the present invention provides: (1) a casting filmwhich is used
for pradticiepa @erafink Iy ea sheeteancemvdli h il Steseds substrate film
and a cured |layer coated thereon of an addition reaction type silicone
conposi ti orffleorg ahvas ngenephbbogehsihi generefdyacimerliozesd ias tdhatasaidgsur ed

| ayer is fornmed by heat treating a | ayer of a photosensitizercontai ning
addi t il eatt PORYeYpBlene| enerbbhpdatei &ilin &Eodtily amnecexPr&ssed
in terns, of solid content in the range of 0.01 to 0.2 g/n2_at a tepperature

in the SR 5BeRbmeBCY ity 9 ohrdeBF 19t PSR Fent oW PASEI rfavd ol 8 r ay
i di ation. .th ting filmf duci 1 h

set PR EABIEIRRed AL T LIPS HErETT he ReBYErat ooF | I ThpFPacs
pol yetet‘#elg{ee ge%%%%}l%?ltﬂjreéd ( }.ll%het%%Strle %Js!i'n(rel;eg’%?ﬁfo%%%%o%ead Cc?% agl c

green s as set in the pfeceding em 2), erein th

addi t il ¢ eagthBR ot YR 111ldrC NG COIMPSEL LN LAMUdRES; ROlydimRiNYL §i Laxane
having a vinyl group as a funct ona group. -5 - 3 MAR 2003 (4) the

castingcdddmdida peeduci AggA QRIPEratdNRENosheRiuaAS B et 4bal t hod NhiBBer
preceding item (1) or (2), wherein the addition reaction type silicone
conposvitlontbenpessds pdiatdi oeéhyheirimat arerihekdagry af hekxenHEr bipmas sa
functional group. (5) the casting filmfor producing a ceram c green sheet
as setidevitably t heupeéceadi Mine teed€dyinmg {R2yptmbeteistarhe Huei themmal
reaction type silicone conposition conprises the mxture of _
pol ydi et HY#39¢ oRBnErhBYileg aheaxdringrviwpdsia tiectAiShaf iy ouprangs
polydinethglsiloxane having a vinyl group as a functional group.
about the problem of " making it” impossible to form a " homogeneous
thin film sheet at the time of film forming from ceramic slurry.
Under such circumstances, an attempt is made to carry out
processing treatment with a heat curable addition reaction type
silicone resin by retarding processing rate at a low temperature
(110 to 130°C) in order to suppress thermal shrinkage or wrinkle

to the utmost. However, such attempt brings about the problems

of not only poor productivity, but also insufficiency in curing,
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(6) a process which is used for the production of a casting filmfor
producing a ceram ¢ green sheet and which conprises the steps of equj i g3
a substrate filmwith a photosensitizercontaining addition reaction type
silicone conposition thereon in a coating anount expressed in terns of
solid content in the range of 0.01 to 0.2 g/nR2, then heat-treating at a

t enpesabbiéikty fhe rdhgeioh 46 tbel20Ticomadterkhdi BETngitlne |cpdraloif- t he
silicone conposition with ultraviolet ray to cure the |ayer. THE MOST
PREFERRERD BNBEBKRENT FOUCARRYNAUThEHELIKRVENTI ON The casting filmfor
produci ng a ceram c green sheet according to the present invention (

her ei naf t eFhegretiismgenawt er pedasireplep sifdaR ICHst FARPPFEth a&cSridiiRPRrD t he
present invention") conprises a substrate filmand a cured | ayer coated

t her e6@P8P 1N Aldi ¢WoHdedtlti Gn L9PPe SPIPRHRBYEBNPORI iR D% MR &
phot osensi ti zer. The above-nentigned substrabﬁ filn1hs no&¥%§gcific |1y

| i i t EAMPRSCINGY BdNgLGputity a¥drdeteda¥ of VE8R1Er JMLLRY VbT ME 1 Khown
films 2003 usabl e _as a,substrate

whi ch have heretofore been -6,, - 3 R . i
filmfafea %%%i/’r?ﬁj ﬁﬁrﬁwtﬁfgduﬁfﬁbcﬁnﬁeygﬁ%’%r 8en” Yhebt " Bk arPi B of
such fil i nclude a polyester filmupade of polyethylene terephthal.ate,
pol yetsﬁfgznaes n2pht3HA tea/%?u?healclr%g,lca gproclufg’l e¥F5c¥Pl%ﬁq made Ftp)f bR g
POl YPLARK!. Sy RILLTRLILY IR 8N e9bathfg! LisEn <2 {ROIEEHIMNALG, T4 AN
pol yvinyl acetate film hese, a po 9es er filmis preferable and a
bi axi @i o €1tied -Bakyebiykanestergpht hplatei 4l mie pESf &s@bleni Mana.
particular. There is usually used a substrate filmhaving a thickness in
the rarga afs , 12td® ¢EBail gHRnCusreskd ayer pfort hen skkilearabGQARgsi 4h@n to
be installed on the above-nentioned substrate filmin the casting film
accor ditapitld tiyhe present invention is obtained by curing a |layer of an
addition reaction type silicone conposition containing a photosensitizer by
t he conbi national use of a heat treatnent and a ultraviolet ray irradiation
treatnment. Conventional rel easing agents conposed of a heat curable
addi t DIP TEEMRE @R Vb JNVIERGH®Mave necessitated a high tenperature heat
treatnment for the purpose of achieving a stable cured film A low
t enper at ur e™heaich r bt FRRELaNRRH. bB8PnGPIFSTE RF t haf ePE 2 SEMthgs™ apdht o
i nsuf fiisci ent clyri n(?é t hus f@i.l i ngﬁ.tlo ge%.fcgv%ablue GP(:]arfi%r mance. cAs a
count érfmeaSur® THeteadai Ridt, "Hention i £ '%ade of ai" ThcerdasB PRYCAPA y&t
quanti . a int t f essi ng. &ﬁ%@v r i;ncrease in
catalﬁ%%xgﬁéﬁt f§é§d§§F§§|Qn§f?§c?£&?h eggtffi?e,c er%gscggggérggge ?n t he
rate afairAeIFT PHaLERES (O oY ednBr agHet iYLy S QRPASKHILd OWiRe o
foregoing, the present invention provides a casting fil'mwhich is equi pped
W th & EEdldpyer o8f sa 19iddneO e dasi dri ORa aMg Ng ahavabakl e aslbesiyeness
toa -7 - 3 (BAR 2003 substrate film which has high flatness free from
t her male sshriankagaibat nadenkd idm ;and whiceh lishteXicelditab i icoatabi & ¢ i ym Ok
ceramic slurry and releasability of the ceram c green sheet, by adding a
phot osdnyimy zendt etliea sedriveryi ombl thel eastiang @gamreepongiosed: ofenal heas
curabl e addition reaction type silicone and using both heat curing and
ul t r aViiditett adipass innyermir@mndd tresd iizesk tiyorp iy . Ganinel @vdbosiiven
contai ning a photosensitizer to be used in _the present invention is the
conpositd oReihieR GompireeRss adOpr iafdiisdientdgr &off eRYSIinan thddi A FoReFRAEt i on
type silicone (. for instance, a polydi nethyl sil oxane having a functional
gr oup)©id ¥ | i nki ng agent (for instance, a crosslinking agent
conposed of silicone resin such as polynetyl hydrogen sil oxane
ot alyst (TSP EREES Bl A SGed TR Yt % i THorebnEF P zer
and optionally & & red. an addidign reaction ighibidor, a rel ease
nodi fier such as silicorie gunland'5|llcone Varni sh.°and an adhesi on
i nprover. T b - Eeni | oe LLI [ pon t iljcone | B
specificalﬁggf?nf%gﬁggbé¥ ﬁggeﬁgg¥%|§gfgggﬁgﬁ ﬁ§§¥%ﬁgﬁ%éhvgp}%%§sg$&?he
resi Ng; Jrprad At @ANGSq t%gosg,éhﬁzepéxe bgcsﬁ%%eihe%@a%tts_t%éwwgeg as a
rel easi ng agent conposed of a heat curable addition reaction type sillicone.
The addiddiQfy reach i 88rt YReaRlcingone d&r LXEIPLELERT AL R infASt &€, TRfDEr
sel ected from pol yorganosi | oxanés having an al kenyl group as a functional
group in a nolecule. Preferable exanples of the above-nentioned
pol yor ganosi | oxanes havi ng an al kenyl_group as a functional group in a
nmol ecul e i ncl ude pol ydi net hyl sil oxane having a vinyl group as a functional
group, polydi nethylsiloxane having a _8_




- 3 MAO 2003 hexenyl group as a functional group and the m xture of the
two. O these is preferable the pol ydi nethyl sil oxane havi ng a hexenyhiﬂ{qmﬂ .
as a functional group fromthe viewoint of its excellent curability" 3
stable favorable releasability for green sheets being assured. The
crosslinking agent is exenplified by polyorganosil oxane having in its one
nol ectihe, faf epRasE ?%Geﬁ}HPGQéHnﬁfbﬁﬁseagﬁ g@ﬁdeﬁepof8”§pIF at om
specifically by dinmethylsil oxane/ nethyl hydrogen-sil oxane copol r the end
of whP&h SR Mefed Wi ety hydt ofertRT ]ofx]]yc grtg‘dﬁ,k“& tﬁé{g@i | Bxane/
met hyl h drogen-siloxane copol ner.hhe end of which js hindered with
tri mef"ﬂéngl Bxy iBup;° Dol g’(ﬁ%t hyitHy GP8Gen- S TRXENE) °® he “ @RS st ch®i s
hi ndered with tri.nmethylsilox roup _and pol.y(hydrogen sjl seqguioxane The
annun?g8F°Fﬁ85é§é%ﬁFif?%dé%rggsﬁ?ﬁEPﬂgéﬁgﬁh ’t%gﬁg ﬁ%%%kTgrggkééged%?% t he
range_of 0.1 to 100 .parts by, wei pr rapl. 3.tQ. r . ght
basedrgﬁugéan%affg Bygw€§8h¥hgfegggbgd5$ ﬁg ﬁéa% ié%ﬁfsgéma é%iﬁkgﬁ%
EXamplay Afrddiey L1 dEONenLC hapothea ! UNCLifla Ohafdi foh NG they f £bgas! ng
characteristic of the cured filminclude pol yorganoSil oxane not having in
1 ts onRenBRleeUls: Al-al k&Y i 9r QHRQE vBNdE5Q06R, af omsaeRabandgd f 0 &na
silicon atom specifically, polydinethylsiloxane the end of which is
hi ndered twWichi2 tfriil'ﬂpte@digjﬂegx)hi&%OQ@ea&@r&@loﬁdid@d})Qéﬁil'a(aﬁé'i_fneié heq gpde af
which is hindered with dinethyl phenylsiloxy group. There is usually
enpl oyed Wt sokatysbs anpl anviebailbas e oarpedsdinghifahmi.s @xenptéféntd by
platinumin fine powder form platinumin fine powder form adsorbed on
car borngenderrcarad dreerchbocopp hismed bei dheambalveoinsntiodidd efiindings
chloroplatinic acid, _.g_ - 3 MAR 2003 chloroplatinic acid/olefin conplex,
pal | agindmiggtcaimpdtiomnd r hodi um catal yst. The anount of the
above-exenplified catalyst to be used is in the range of 1 to 1000 ppm
appr oxi mat e hdsed vrFathe W& Ar esfdint o tHE MAFH I 6 T eact i on type
siIicoGS and the crosslinkingga ent. On the one _hand, the photosensitizer

e ct

to be ¢ i FPEhE"Addit Lo it ifor§8pet 8F | PEBABCLBAPSsi TG 1S AbEeD
specifically limted, but may be properl tiponall | ected for use from
t hose TR h%r\]/% P’fiienr]L & of%?“éplb%séens cgstsg’%f’r%ay eusg%lﬁlnn%u%?r%vicéllreetdocﬁ??i%re
resi n..taphe LG &F 4hd RENZQU NS FENZRN e ACELPPHENENER. 2
-hydré&& ket ones, a -anino%fgggﬁés, azgﬁﬁétones, a -Qi et one d?a%EyF

acet alcn tANHHRAUL - pABRESentRE9Xapt hAles AL Lihe PLIRT cRAFPAUNES. cdbea
benzoi ns are exenplified by benzoin, benzoin nethyl ether, benzoin ethyl

et her 1dyenzais foppe@pyly elher thenzoiq) - bayyl ether pheraoimsicobutyl
ether and a conpound in which benzoin is banded to both ends of

pol ydiawettailndingox add ilty cat heeakt hkagetypgde sidnzaplteneneposric iexenpln f bed by
benzophenone, p-phenyl benzophenone, 4, 4'-di et hyl am nobenzophenone,

di chl srosifemmopienare, expi ety | 50| Yebenazeophendid aed tentetiHoxyibenzaphbenone.
The aceto&?enones are exenplified by acetophenone,

di met Il afi Rdadt ofhdns@® 32hethyteeebpheRdndn Athet Fpngcet Bphetfoné?
‘k‘-esg'nggz%géteog{}m% ?;;,Piw“ttyr' AeStoRnengte and propi ophenong;  10g, @, Shydroxy
2- hydr pxy-1(4-i sopropy hepyl - 2- et hyl pr opane-1-.one
2- hydr xyf%&héFﬁ@ %ﬁ%hé%ngE%ﬁaﬁﬁggug%ﬁg 3 EEIERE S ANSAR SRt hodsyFot
phenyld, -2- hydr - 2net hyl pane-1-o0 an .

vt ey cLahatys pResstaRpa oher 17 Shersia, b srBes

2- et hygetes[ s R il Qn g 52003

phenyI]Pl-ﬁDrpth%Q%%r d%%gi%%ﬁﬁéﬁﬁﬁ?laég

2- benzyd)- 24l e byl 2y f'j?ilm(flaPDEJPBQhI:@th%nﬂe)&%%nf‘ﬁ%éﬁresﬁé@@_ Lerche

-di ketones are exenplified by benzyl and diacetyl. - di ket one

di al k@Wraget 8hs tiee SXerPhidd ed by bf_f)zybgl nehhyl weeetah anb bgaaykdiat hyl
acetal. The ant hraqui nones are exenplified by 2-nethyl anthraquinone,

2- et hyle safttiftirACy PONEi 1 2cbRET TBRbYBL i BRLRAN aWHig1aNR: ANsb Ppdd et apl Bi aguinone.
The thi oxant hones are exenplified by 2met hyl - thi oxant hone,

2- et hynehinawamidianey i dric a5 M Dxanthone ords B-¢it smd hyl t hi oxant hone and

2, 4-di et hyl t hi oxant hone. The ot her conpounds are exenplified by tertiary
am nes such a triphenyl am ne and p-di net hyl am no benzoic ester, and azo
conmpounds such as azobis (isobutyroni+§+le)

S
ones a



Any of the above-exenplified photosensitizers may be used alone or in

conmbi nation with at | east one other. The anount thereof to be used is
selected in the range of 0.01 to 30 parts by weight, preferably 0. 05 Jt MARS903
parts by wei ght based on 100 parts by weight of the total anmount of the
addition reaction type silicone and the crosslinking agent. The aforesaid
addi ti(éh tbacrcieestinghifbilmorf ors px cslmeidert A M forax¢en pahpese agf set
inmparting the conmposition with shelf life stability at roomtenperature,
and i Sospbciifn celh¢y poeesplingi ddasy 315- ditmet Dyl - YhRERjRe-B1p| addition

3-met hyl - 1- pent ene-3-o0l , 3-nethyl - 3-pent ene-1-in, _ )

3, 5- depeEhyPn3 thieeerfd-li-dane RS HeahVE PPEL o aRelEAdmseRhYdtsdile>ol e. In
the present invention, a coating solution having a viscosity which enabl es
coat i AGei Bapi-BRafeHeB9NE4dPRGUP| AS a@ pE BPEF1BPBANPECYBl vent, the addition
reaction type silicone conposition containing a fhotosensi%%z%r toggther

with d5Vater yasting LidmdRm REP B BhpbriemM A 10 BESERed 88 'd&Si riéd each
at a prescribed,_proportiaqn. The organjc solvent is not. specifi 1y
Iirﬁt§8F%&ﬂ1%a§RBe3ﬁﬁ%%¥€§f%ﬁe%szq}nf vX?%0u¥i§ﬂ%ﬁ§n§h?nc%ﬁgﬁﬁf?or

i nstance, . hydrogcarbons, such as tol uene,. hex s ep e, acet at e,
nethyfegfﬁ§¥gke Hhe dﬁbﬁaﬁﬁvitﬁPﬁpf é?%S?_ %ﬁgpggg??ngég%ld?ﬁ%gyéﬁugﬁg
prepa iLhg .t p invention i s.appli edst o eig Rer {yn ot h
sides%ggyggggggg?géégégggbs%gg?g&fi%ﬁn %&engénsgof,bforsinstance,]g;hvure
coat g%*agd, aRar 503t aTRLRAY: sSRERY%nE0ahaYBh0ds SHiRyGOalyYRINOGS etL. SO
as to'install a layef of the addition reaction type silicone conposition
cont aiFRine@ id3nBNOLRSeRSi tizer in a coating amount expressed in terns of
solid content in the range of 0.01 to 0.2 g/nR2. The coating anount, when
bei ng (6¢sa Ppharel@sO¥hd/lchl isbliseds fabotuheppebduelkeanabif] iat yastheredsi e
coating anount, when being nore than 0.2 g/ nR, causes deteriorated

coat alfiolri t grofucemanmac séuanycsunteeas theebcaunrd enbécbf ceperisag dtha tine
of ceramc slurry coating. Taking into consideration the releasability of

t he cé&t&miSc §f e EIRRANT cOat abPFITItof fddmaniétsl @ r phat@ s G iGer -
factors, the coating amount is in the range of preferably 0.05 to 0.12

g/ N2, SPAEREGNSr 13AD kU abPIcBioN £8P6. 15 gV iRPThECBHBSEFAPE fSRShSYUi pped
with the layer of the addition reaction gy e silicopne_conposition %fcording

|
to t hédpreset 1 eATP BT §¥BESPPPSt TRedt® et ed® At FRMHEFLt dr'e Tt he

range 0t relimnparily cure tl ant Layer of

addi tir%%g%eaoctt?i%ﬁd) y%g gi'?i gZh‘e 'ret-'sh?érﬁl (L:tg)enai)%m _éla?l&(%'hgkhga%{t!eﬁnfetre%n%gﬁ%t ure,
when hei ng,d oMehgd hgR 4QC no CRBERS, 8ah8aN r@haliRTURG GHRNCY 2L Brdif NGLOT
prelimnary curing, whereas the heating tenperaturé, when being higher than
120C sigakeee cbdpositd MARiIZB031ther el cthiiaRkage ir aMdikl sy dher eby
failing to attain the objects of the the present invention. Taking into
consideration the drying, prelimnary curing, thermal shrinkage or winkle
and the like factors, the heating tenperature is preferably in the range of
50 t o THEQ@OSTT IR EFEREE Do EMBIO® IMENITt TON CARRGT ICYT TiFe INVENIOIN conposi tion
whi ch has been prelimnarily cured by heat treatnent is subjected to inline
ul travi ol effheay cradiiagi ofiilo chapl epedgucing the deyamic Ussitren ulshest ol et

| anps are avail able from previously well known | anps such as high pressure
ner culy SPEPdM 9 ahB, HBEal PRafede |EMEPHiYh pbwdeuRAL YRy | e elignes
nonel ectrode ultravjolet lanp, O these, non-electrode ultraviolet lanp is
pr ef eF&51%E TRdont 1R Yi &ERpdiht s SB8FtEBEs hdt nAFCABAARE i t kBes bt 2te fil m
and favorabl.e qurability of the silicone_conposition |ayer due to suitable
't 1 2 PCE I SAT o ARSI oy ST AT off PRy SRP Y AaPar et WAt ErEtedne
foregqQing | anp i.s availabl.e.fromD_bul.b, H,bulb, Hi- bulb, V bulb and the
li ke %&ﬁ% §®tuP53 By FS§%6%188rp5F F%&ﬁ? of Wi cff HIEAE arfP REBUT B Ar e
parti cularliy ipeeferahle. Ltravigl et radiati; t?H;‘gny e perly
optionaplflsélgcﬁeg, gﬁéeﬁggfgzkﬁe Fgﬁggbggkugﬁatﬁgnﬁ%y .cﬁito_%%dfgégn]
pref enably, ©0s¥eeEE 02369 W@Hﬁtéﬂﬁ?ﬁ@@pﬁE?FQ£§ ﬁ%g%@?1§'E%l%%ﬂ&&rfw}0|et
irradiation treatnment is not specifically Timted if carried out inline,

but nugebe rint Raly tde {8aPesat Uk Sotnder 1Rsalid ceondivid e Adamth &l ehyef ter
the heating treatnent or roomtenperature. The above-nentioned production
process enables to obtain the casting filmaccording to the present
invention in which the cured | ayer of-gddition reaction type silicone
conposition is -13




- 3 PEAS 2003 fornmed on either or both sides of the substrate filmwth
favorabl e adhesi veness thereto, and which is free fromthermal shri_nkgﬁm[m
winkle, inparted with extrenely high flatness and besi des excellent”i
coatability of ceramc slurry and releasability of ceram c green sheets.
The casting filmaccordi ng t%\ﬁéhe resent inventiQ isf used far producing
cer an'&3flEeR shzefYPSERATRs TidiM QR t 2d°PSF*BPoduci™hgt ¥er BRPE VG &h Sheet s

having a thickness of prefer ef er abl 0 m or

ably 20 u mor |ess, nore.pr 10, u
| ess, CRAPPCUIFEAS Fﬁ*@feé:r'abﬁ’ﬁfa“@lllfsm%fr ?‘é%l%.?himﬁeFﬁﬁilgdﬁr Eef Sheet &%t o
whi ch _i.s appljcable the sting film ordi.ng to the present invention,
nent i Sr’lif“s ‘if'e 8# tpﬁgyt‘?g%é'h’ieé’%grtee%epgnrclteeaflavﬁﬁg’chp %gegg ?8 edinea]pe%%%?:
constant and i s used for a ceram.c _capaciiqr, in.t I i p, _
magne thegroéer?%s?hgel e\l\hlacﬁoiﬁg'ogé% & gﬁg‘ g%engtfeg%il&%tfn&pg{lee e’mﬁé'ﬂfn t he
form %tﬁ?ﬂl%e%’%%nteh?oé I Kfe '1”11&aftécg%i‘&cakb.o'n%t‘lesffﬁp' &nli0 AP VihPe
casting I'maccording to the present 1nvention to the production of green
sheet g JLhal A1 £i HFEdokOlt b LET 881 0A3RBELLOTE I OF  HisNi Bt & 2gsh HOIRDI &
devi ces and which has an extremely miniaturized chip size of 1005 form As
the cenapia Wy o iRdted Bodl Aingl1Reler ite rephthants tand: il GanNtgdeshrhpl e
ceram c green sheets to be used for a ceram c capacitor, nention is mde of
a CONpeUKh MaMd It PErBYSKe t @sClyshallyi e st raics ub St 54E8 &S 1MOthaBNiryg bar i um
titanate (BaTi03) but also PbTiG3 , KNb@B , Pb (NN 1 3 a Nb2 3 ) OB,
furt hemhiGkhdNe2 i@7 thePhMNndE6 -and 2Phkba2@6.. @Ga .t he one hand, as magnetic
ceram c contained in ceram c green sheets to be used for |am nated inductor
el enents, rf# icoredldayer 3HVARQ GG liconeadenefossigiima] topee forstaklsdch as
Zn base ferrite, N base ferrite, M base ferrite, My base ferrite, N -Zn
base P& rithe, RROXR-Paséireed t 6UPRErZhehalélier Pt ethqi - RN BaseiiBrrite
and Mh- My-Zn base ferrite, hexagonal systemferrite and the |like._ The
cer am&S % Hefe % P& §578du ey SN At SPEEINRA RXi Ty BT afvi t3pBhder
a proper sol vggt and a binder such as. .ol%/vi ngl al cohol base tbi nder
car boymet hy P IdEFF O 05896448 ni WS , SHASTET HREROBIHASP SO biinder
to pr # sl.ur.ry l.yi ng. coat i f the resultant_slurry,. to th
casti %gl%ftﬁ%]naécl(%rz |rng’oy5§¥}eh§eboﬁn%é§eaﬁaﬁ?\}en S|eor?sfgya ?%eeaﬁséej]‘[% t"ée?j%c B(ri
kni fe o thedidee and ddg dd€a 1 hiengoating to formceram c green
sheets each in a thickness of preferably 20c mor |less, nore preferably
10,1 mor |®mssserfaldiaQul A&l ¥apiRfeaRnt 6 tolpOicfeST . a The adr e€Orshest s,
when used for a ceram c capacitor, are Fornmed by the use of the aforesaid
cer amagiqicader s hwadtigpra htghe di gl ectohe chaskanheas sedrtatied poswensghand
desirable el ectrode patterns (internal electrode patterns) are formed on
t he r ésuipent yredreagthdates tprgudte s dheerpyirdard mf archiibevindgea bytéhdéeuse
of an printing electroconductive paste containing netallic
el ect rcdtr(ﬂﬂijcJ{g]cFr-. ATHe v dreiiA o afrieen hevdetty satanardl eadeqh from e hepedsefing
films, and |am nated in a |arge nunber of usually at |east 100 sheets,
pr ess-DFE UndRF inEat fRYUt add sttt LcAed te fipsi g - dBRYF abPd 1dRgpeto get
Subse(%uentl t he C% are subpjected to firing treatment to proceed with
si nterithg 9h G H% ANE Terthit CPHETEPTE Dot e i the i 8eBELPBped
wWth i tr.ode and has nolithic structure in,the formof, -15
~ ~~a~1r17t choleép?ag\ nlq}cl‘?uree “as eln\/\/ncga?£ e YhséC gqrueaennt SHeet's %rdee Used Fora "
| ami natad, i pdugh o lappnt . yihere: ar §,f arfmd Lar aimcc%rtgaglpts%ﬁe §,§n€9gkgped

wi th desirable coil patter ns‘%i nterhal el ect roconduct or ern I'n
sane RN sasy tAerd Or£00h89 Y thhesefrddie af gees@hde in the rate
of processing leads to lowered productivity.
As opposed to the foregoing, the present invention provides

a casting film which is equipped with a cured layer of a

silicone composition having favorable adhesiveness to a

e



magneti c ceram c powders as ceram ¢ powders, Thereafter by repeating the
procedure same as the foregoing, a |aninated inductor el ement is obtai W&R2003
which is equi pped with the internal el ectroconductor and has nonolithic
structure in the formof chip. In the follow ng, the present invention wll
be described, in e detail, with referen t.0 conparative _exanples and

wor ki fij égéﬁﬁﬁes?‘fé\mchw}ﬁb%ve}?aih 19hever MR %ﬁgeprggé)ﬁ"t rT}{rl?\;eern a|nlon

t heret p. .Eyal uati ons were made.of  t ri har,act er i, st. | .qf, .each: of

t he cﬁgf:ilﬂéaf’ﬁ e t%rawrﬁ(v\l:er’e b amégﬁt \ér%ofg%%setlﬁlee%\;\:or fnggé%?@rﬁ elé:g'an(JC]E
conparative exanpl es accordi ng ta-.t.he evalyation ocedur scrped
hereuﬁ.ﬁg?wl{:. f?tuéflyatﬁchlctryeq@a%ﬂﬁli#? \/\?af;l %%%! ﬁ% %@llgngggggrggﬁggt ‘With the
ol O%hA9 6" 14 1k 1S (TBINO0CL 6O SLBEXHLASLAUS| ¥ LHODL I, L iy Sl f ace
of a curéd-coati'ng on a casting frimten tinmes wth fingers, and observing
the, SEBAboRRd i pho0R Ligablbad campar e (D, Of OBSET A AL Q
: slight "smear observed (not causing practical proble -16 - 3 A
Z003 QsingoBBrhMRakhcakd il ahh aRserved16e0rBYi BRSimausi ng practi cal

pr obl em . marked snear wth considerable rub-off observed (causing
practical phableidiviok ‘rd@dkesh rtfpdf £1 0bsenyedonpowi Bg onnswifdLireitig
curing (2) Non-mgration property of silicone Non-m gration property of

Si | I canephveiso sared irad B8k | BoageOrgeede in tthd hpréskbhowiny «trti i@t i asbytlide

met hod conprising lamnating a cured coating on a casting filmwth a PET
film capplopiitgoa | cddicdi 1cOWph sw€ t @st heodiaminaile thogreédimeds.al law ng
the lamnate to stand for 24 hours, thereafter peeling the PET filmoff the
| ami nadditpainntriesy tilpe |tardeaas el aand atef ok t hnatéere. t ppped nemethy land
observing the extent of repelling to confirmwhether silicone was present
or notilggamiegriarybnd olfsef veat benall 1 Iscught M Gr at | oFCDHLLRYEAI( FHANT
causi ng practical problem . .sone mgration observed ( sonetines causing
pract i ¢8F PFRSERENS X2 CosSHdekapte aﬁleg‘ﬂ:alcf’ﬁ'ﬁo&ﬁéiero\fed‘ CAISHY Fratt? cal
probl e XX rked . m agration gohserved (3) Flatness her.mal, shri nkage or
e i ko s Bedgmatd By sl SR ARabS] dam e ose Stne 0l 1" o - 4

platinum based catalyst); and a photosensitizer; and optionally
as desired, an addition reaction inhibitor, a release modifier
such as silicone gum and silicone varnish, and an adhesion
improver.

The above-mentioned addition reaction type silicone is not
specifically limited, but may be selected for use from a variety
of the resins, for instance, those that have heretofore been
customarily used as a releasing agent composed of a heat curable
addition reaction type silicone. The addition reaction type
silicone is exemplified by at least one member selected from
polyorganosiloxanes having an alkenyl group as a functional
group in a molecule. Preferable examples of the above-mentioned
polyorganosiloxanes having an alkenyl group as a functional
group in a molecule include polydimethylsiloxane having a vinyl

group as a functional group, polydimethylsiloxane having a

—-8—



criteria by the nmethod conprising visually observing winkle on a casting

film and also coating the cured coating with ceramc slurry in a thi§MiR308]

of 6u m. and exam' ni ng whet her uniform coating was possible or not. [err]
excel | ent - 3 MAC, 2003 Q: good ( not causing practical problem

Q: sorrewhai i nf erior( sonmetines gausin rgc&i cal .probl eg) X : inferior
(causPRESP¥acBreEP BroBI &Hypckigna eﬁff’@geg? i *‘gr Mg t(Jz‘f)e dhesi veness of
cured, coating 70 days S SS ure atl n S ev ted
'n actBPadice \(ﬂaﬂ RS B B RS Y orfa BS L ALMSEPTET A R ALAE

t t with f t
st R S s

on a 88. aps rom tre

Si || Coneeﬁ qtobf%gugwittge Ly offaelothey cg&raqﬁ&o%l@a g Loe PETfilm

[err] Fup- o served at observ (not causi ng

pract I S of f observed (sonetinmes causi ng practi cal
8 :S'P’(l%gﬁ:g? egrlzgl I%grgu%légff observed (causing practical problen) X X

m’ﬂ ked “ﬂ:\e frogfgi%chql,g( 3ke QQatl@bleL(bméqufl%@TI %p%llg'rdﬂ(}m coatabelity

6f ferrite slurry By the use of a bal , BaTi slurry and ferrite

slurrynaWehg Pirepacgd Jrkspreibyely, b)étm I‘éef\sgt andodirspersddy 2@Bmpard sciy
wei ght of bariumtitanate (BaTi O3) powder or Ni-Cu-Zn base ferrite powder,

10 pamiondy webghs ofi pdotyi BYbmhut ypatiandal0ypasy s diynanaiyghd i Déxath &yt yl
phthal ate with the m xed sol ution of toluene and ethanol which was added
t her etne.t hA lbgsitriorqg: nf-islihowasn eunt darIngme rc obhed ewidt o fanyhdéht he shimdeesdt hus
obtained so as to attain a coating thickness of 6 u m after drying, and
subj ectigd t dideyphndhyAdeavrentil oxpr eparer r e spiact fviel g bemasdéetwe tiThis
coatability of BaTiO3 slurry and coatability of ferrite slurry -1B - 3
P~1A~bhyg@®gen-siloxane copolymer the end of which is hindered with
trimethylsiloxy group, poly (methylhydrogen-siloxane) the end of
which is hindered with trimethylsiloxy group and poly (hydrogen
silsequioxane) . The amount of the exemplified crosslinking agent
to be used is selected in the range of 0.1 to 100 parts by
weight, preferably 0.3 to 50 parts by weight based on 100 parts
by weight of the addition reaction type silicone.

Examples of the silicone which has the function of
modifying the releasing characteristic of the cured film include
polyorganosiloxane not having in its one molecule, an alkenyl
group or hydrogen atom each bonded to a silicon atom, specific-
ally, polydimethylsiloxane the end of which is hindered with
trimethylsiloxy group and polydimethylsiloxane the end of which
is hindered with dimethylphenylsiloxy group.

There is wusually employed as a catalyst, a platinum base
compound, which is exemplified by platinum in fine powder form,

platinum in fine powder form adsorbed on carbon powder carrier,

chloroplatinic acid, an alcohol modified chloroplatinic acid,

-0 —



were evaluated in accordance with the following criteria by visually
observing the wettability (repelling and unevenness of coating ) at- 3 NMAR 2003
time of slurry coating. [err] :excellent [err] : good ( not causing
practical problenm) [err]: sonmewhat inferior( sonetines causing practical
problem X inferior (causing practical proble X X: extrenely inferior

(6) Rehéasabilbittipiof Balid)®lgrfden sivawlexnd rrd bimi t gasplystri taYr een
sheet. Each of the green sheets which were prepared in_the sane manner as

i n t hehpAévadiarfalyerh( Sihevasmpantnatfedhs t abavpressnréifisdsiadhirl Hthesi ve
t ape manufactured by Nitto Denko Corporation under the trade nane"31B
Tape" Fo Bachsefl tikeinesbkt aanospeéi ftefis WA80aPPBwe @PPE ot alddta 91t
conditions of 23C and 65% R. H. for 24 hours, and cut into pieces havipg a
wi dt hodf tenmkdeth. amyur heofis&h6f 384EAO o 23St HY FRREr Gl e st i ng
filmof each of the speci nens was peeled off the | am nate at an angle of
180 défreEE°gEIAMFdRgcPEF S 100 neter per minute to measure the force
required faor peeling (peeling force)., In addition, .releasahiljty fr a

rel easi ng f%f‘l ntWas © allﬂ%ﬁ%d it&‘eac% AT W TR he of o??ovl\igr?gd CI‘XInt e@% by
usi ng _t.he.green sheets ich were ep i >Qat i gsggaeqﬁi

excel Iaéjn tg&r)]dr %70 loc?a\lljwlpneg Sp%%%:‘f%:%l 9%?%%%%%0% ?gs%r?e%vm to nfflgcrélllolr}f
sonet i usi p tical 2] i i n r i

o obl Lo i PhEE] B pReReL B gt 1oh 3 B MeabiAR RGBT AR o

addi t i@ RGO JYdPen St 4L 5PHFe CRIRASELL LBn¥RS 1 pr GRAKED DY, Add Wi Pepar t s
by wei ght of a platinum base catal yst ( manufactured by Toray Dow corning

Si | i cRE aBAlP HeliinON FAER1 dsh@ Hidiade Rak udSR¥edkd'ind,0 Y qiatdordys ywei ght
of an addition reaction type silicone as a rel easing agent ( manufactured
by Torzytophetwinrisng Sid i-t@e o&yr pokattionesundera tHan itrreadestivames ;' LTCa760A")
conprising as a principal ingredient, polydi nethylsiloxane having hexenyl
gr oup dd&kedongrct i onatdgreupnandddadkods! iandtigl sagenenthpelyiet hyt ¢yyel® ogen
sil oxane). To 100 parts by wei ght of the above-nentioned princi pal

i ngr edbé R AREd cadFe @ren & hFartt B \WEOMPIRUNGHS -acet ophenone as a
photosensitizer. The m xture prepared in this way was diluted wth an

or gani ¢ solént PeBaPINSi F ¢ oreRE 1ad 1gdprhhciPeRzoifgr eBFBAP 10 PREPELe a

coating solutjon having . a solid concentration of one _;j wei ght. The
Cont | BErgg ot baR=0at Hhfl e Raro T A e o B ehle e LS
bi axi al Ly .oniented PET il mhaving.athickness af 38, ] g%ugg as, ta forma

coating't t|yclknﬁétsr§e'f)f 895.‘[7]0%71“ arter 3’ryi ng e(‘f:of;ilpl nga afol expressedl‘lﬂﬁ

ter ms o 2l G £ 28 g PEL NP0 On 19%E?%f §\5§§%%%%:y3&s_tﬂ%x¢a9?et FEILLLI M

was heat-treated for 20 seconds in a hot aif circulation type dryer at 50C
and limxediat elthet heepaabbaenvassi r aadi ad gémpa 1 hi blt rgyi deizdé@yeynbhe use

of a conveyor type ultraviolet irradiating nmachine equipped with a fusion H

bul b gf- p240MYI¢Tan 20 pErineg hent4 'r-ali ity fanlitretb anero g egiork f f usi ol éype at a

conveyor speed of 40 neter per mnute. In this manner, the addition

r eact ibem zophergind,c oner toaplosl $1 byl heszephetone pregdar ed-anedsexnigeizém - 20

- 3 f4~A~ 2003 Various characteristics of the resultant filmare given in
phenone. The acetophencnes are exemplified by acetophenone,
dimethylamincacetophenone, 3-methylacetophenone, 4-methylaceto-
phenone, 4-allylacetophenone, 3-pentylacetophenone and propio-
phenone. The ¢ -hydroxy ketones are exemplified by 2-hydroxy-1-
(4-isopropyl) phenyl-2-methylpropane-1-one, 2-hydroxy-2-methyl-1-
phenylpropane-1-one, 1- [4- (2-hydroxyethoxy) phenyl] -2-hydroxy-2-
methylpropane-1-one and 1-hydroxycyclohexylphenyl-ketone. The

a -aminoketones are exemplified by 2-methyl-1- [4- (methylthio) -



Table 1. Exanple 2 The procedure in Exanple 1 was repeated to prepare a
casting fil mexcept that the tenperature of the hot air circul ation § W 2003
dryer was set on 90C instead of 50C . The performances of the casting film
t hus obtained were sane as those in Exanple 1. Various characteristics of

the resultant filmare given in Table 1. Exanple 3 An agditi nlreaction
type BPPPEShe2cBABBEPLLIBAPHARERPepaPRE b Addi RE"2Y part S 1By Weilgit 1~ a

pl ati num base cat al yst nanufactureg bx Toray Dow carning Silicone ~
Cor por'atiFoRotRBa 1PRBPEPEYLPHERBS ~ SRXS 12T etoaiﬁﬁﬂﬁgﬁ?ge%yaﬁﬁiéﬁ“mg? an
200490 £ 335 OB PE S CPSeRey T BBy "R BRI
or ay ormin céhe P I on under thie trade name - '

i si inci pal i di ent di hyl si i Nyl
G oup=38 a<FAMBRGHAR GPSupPaRaT Al ESBT g abent l POy bgen
s 1 0xanek .1 TOrh0 RALL SR nERLANG Q1 oL UREARIYEATBY! LORRA R Nl iR aqu-
i ngr edi“ént “ias ad8ed one “par y wei ght 5 acet ophenone as a

phot Oiﬁgﬁieti Ll niie Jﬂ&%%ollm’oqﬂaa,r efj—’&&E—%@t%?’a%ﬁrgngBQQewatﬁb L

organi c sonept conprising l'uene as a princi‘pal ingredient to prepare a
coati g i$Q! ULh o Q¥ RGn&. SalHd €RNERALERLhED Qfr ONExYUmBY iMBIGNt by 2-

Thereafter a casting filmwas prepared in the same manner as in Exanple 2.
The charagter itslio&anehonke nesthiyamhiozinthons,l 2=a&h)l of@Eh fdddntaiengj ven
in Table 1. Exanple 4 A m xture was prepared by m xing the addition

r eact i2qn -y pe toiyllichaps atipasi tangh Zo4pdistngl ol yxdhmebbyési Mhxanethavi ng
vinyl group as a functional group which had been used in Exanple 3 and the
addi t icompoendisi ard yaeespliLind bpnpesittiory conprdssi sigcpolky dimvghwytsl + oxane
havi ng hexenyl group as a functional group which had been used in Exanple 1
in a miniineg angt - Gymetdighmigfo benZoidoedber pafhd by owsiogiowfds hguch
above-nentioned principal ingredients was added one part by weight of

acet oftfe AGP® igs(ig opdysoeisirtiil#er. The mixture prepared in this way was
diluted with an organi c_sol vent conprising toluene as a principal

i ngredi ent °F prlephPs EbSSSFFﬁSmggggffgné%ﬁﬁ?ﬁf?f%ﬁﬁﬁ%F ofiE&ntrat 1 BR of

one -, %éx%\éeweinghtr TQS’&%%L@{O@. Cagh N fil'e@s‘@.asoxpée%q:rl}eeq Inphie SANg,fanner
as in anpl e 2 ' Thé characteri stics of the resultant Tilm are given In
Tabl e ;o QA ALY €5 agdi tj,an t i,@N ot e & 14 -££SiN
conpoé%%ion mﬁ%ﬁﬁkﬁgﬁgﬁigﬁguggge?ﬁg%xgﬂpFEQSragggdF?upégphﬂﬁ%:gﬁogggg%ic

sol vedy ey ngrd ok HeNEy 28 . 85 plﬁbnqlopaglaﬂﬂlsgr&ghﬁ@ig&@ BagRar &l CPad! Ny
solution having a solid concentration of one % by weight. The coating

sol ut igatrusasbpppkiigdtt @ bhaXitdlday cdmentedoPERHd | BuaAtike See®ctasner as
in Exanple 1, and was heat treated For 30 seconds in a hot air circulation
type dmyrer satlikbOE tag Pridyparce o sdastkiimy fademt .Vari ous characteristics of
the resultant filmare given in Table 1. -22 - 3 P~AO 2003 Conparative
Exanpl e 2 T peberdsrédi @dddganat ¥ ec Bx@mpliahibige r epatedceoPprephre a
casting filmexcept that the tenperature of the hot ajir circulation type
dryer sEPT o PE50RVTRRERad Fof I MRIRE 1N A/ FREUS VA S B 7 stitdd 0‘?“??‘%

resultfyyefggggfyf%;ﬁggﬂ}ggk temperature, and is specifically exempli-

fied by 3,5-dimethyl-1-hexyne-3-o0l, 3-methyl-1-pentene-3-0l,

3-methyl-3-pentene-1-in, 3,5-dimethyl-3-hexene-1-in, cyclic
tetravinylsiloxane and benzotriazole.

In the present invention, a coating solution having a

viscosity which enables coating is prepared by adding, in a

proper organic solvent, the addition reaction type silicone

composition containing a photosensitizer together with a variety



Table 1. Conpar ative Exanple 3 A conventional ultraviolet curing epoxy

ri ng-openi ng type silicone conprising polydinethylsiloxane havi ng

epp
group as a functional group as a releasing agent ( manufactured by Tbgmiﬂﬂ3

Silicone Co. Ltd. under the trade nane "UV 9300") was applied to a

b|aX|aIIy oriented PET film Thereafter w thout being heattreated,

coat e@LPETPPPRERAS shﬁjéﬁiedmﬁﬁ uPFrag?BFE?draﬁaF?raﬂ?af?oﬁﬁﬁﬁﬁﬁ

conditions sanme as those in Exa

) | e t t i
reIeagFH§°§§éﬁP'tghﬁréﬁgﬁglé éggBeH§ FFIHPivigﬁ%EE%E gﬁé@t IC Q%%g

resultant film |ven i n Tabl

2k
S%¥tthe

? m 'Eﬁg 81 : or
cur abMf¥t yRBN-Sf 3?ﬂ|ﬁfodﬁ?iy 6P sfﬁﬁ'ﬁﬂgtlg F sﬁﬁln%age or

kl.eAdh f d t 70 d Ex
L err [RELFTRGM | FSPFPERBHARE of 67 ] [ FPar ety

ffe??ﬁférr E&ane and heptane,

?E})e(g)r%%ﬁ’ﬁ'l]E%‘g?p‘% Eaeerz{ g‘?“?’?@r? 4[1’;[ Z(]ek’]o e] g%rr!’iEn(?:)"lrlr’J‘%"Iﬁone:[Derre]r[ err] (Remar ks}

Conp. Exannﬁme<§Qﬂpq{atb&%t§é%th%s %%epared according to the present

invention is applied to either or both sides of the aforesaid

substrate film by means of, for instance, gravure coat method,

bar coat method, spray coat method, spin coat method, etc. so as

to idinstall a layer of the addition reaction type silicone

composition containing a photosensitizer in a coating amount

expressed in terms of solid content in the range of 0.01 to 0.2

g/m?2 . The coating amount, when being less than 0.01 g/m?, brings

about poor releasability, whereas the coating amount, when being

more than 0.2 g/m?, causes deteriorated coatability of ceramic

slurry such as the occurrence of repelling at a time of ceramic

slurry coating. Taking into consideration the releasability of

the ceramic green sheet, coatability of ceramic slurry and the

like factors, the coating amount is in the range of preferably

0.05 to 0.12 g/m?, particularly preferably 0.07 to 0.1 g/m?.

The substrate film equipped with the layer of the addition

reaction type silicone composition according to the present

invention is at first heat-treated at a temperature in the range

of 40 to 120°C to preliminarily cure the resultant layer of the

addition reaction type silicone resin composition. The heating

tLemperature, when being 1lower than 40°C, causes a fear of
insufficiency in drying or preliminary curing, whereas the
heating temperature, when being higher than 120°C, causes



- 3 P~i A~ 2003 Table 1 -2 SlurrycoatabilityG een sheet

rel easbilityBaTi O3ferritepeelingrel eas-peelingrel eas-BaTi 08ferritef.or W@%Dk
ityforceability(mV 20m) (m\ 20mm) Exanpl e

1[lerr][err]5.39[err]5.49[err] Exanple 2[err][err]5.39[err]5.49[err] Exanpl e

3[err][err]9.417err]9.51[err] Exanple 4[err]lerr]5.,49 [err] 5.59.
g;a(r;(]x ﬁ?(‘."%ar#l;'é”i %. 6@&%}?@2?&(?%}%%2%5}3&léﬂgxxiio asclitaolg% BShpl e

- X, enmar : anpl e; ar at i a . e
pr oceagl:’sclﬁ ga%ee%‘%rerse%eatlelav?rgtpﬁo?neba&r(agkgé%ggklgﬁg ?ﬂ’%ﬁ%eex@e{}tor{ hat
t he coati amount _expressed i.n_terns, of [ S 04 g/ n2
| nat ofoof2a 1%y, ket hREST Lo bPFA PR e BrplRY AnTRRkESs M akinTR i
procedyre iR XAl & 2 Wes. " RRGRY RY e G8Sh1 e £4h Iy ©XGERL d hat
the coating amount expressed in ternms of solid content was set on 0.06 g/ n®
inste@gngta Qflsg/ ¥R 108 25 - 3 f~A 2003 results are given in Table 2.
Exanpl e The procedure i n Exanple 2 was repeated to prepare a casting film
except thatrnkha 53t i59 eRPUAlAEXREARS $RG dth oneriFp &f s 50k kdncoricaipodMas set
on 0.12 g/nR2 instead of 0.1 g/n2. The

tion which has been preliminarily cured by heat treatment is

subjected to inline ultraviolet ray radiation to completely
cure the 1layer. Usable wultraviolet lamps are available from
previously well known lamps such as high pressure mercury vapor
lamp, metal halide lamp, high power metal halide lamp, non-
electrode ultraviolet lamp. Of these, non-electrode ultraviolet
lamp is preferable from the viewpoints of less thermal damage to
the substrate film and favorable curability of the silicone
composition layer due to suitable ultraviolet emission
efficiency, infrared ray irradiation rate, etc. The foregoing
lamp is available from D bulb, H bulb, H+4 bulb, V bulb and the
like manufactured by Fusion Corporation, of which H bulb and
H+ bulb are particularly preferable. The ultraviolet irradiation
output may be properly optionally selected, and is in the range
of usually 30 W/cm to 600 W/cm, preferably 50 W/cm to 360 W/cm.

The temperature at the time of ultraviolet idirradiation
treatment is not specifically limited if carried out inline, but
may be either the temperature under heated condition immediately
after the heating treatment or room temperature.

The above-mentioned production process enables to obtain
the casting film according to the present invention in which the

cured layer of addition reaction type silicone composition is



results are given in Table 2. Exanple 8 The procedure in Exanple 2 was
repeated to prepare a casting filmexcept that the coating anDunt exg@m§§my
in ternms of solid content was set on 0.20 g/n2 instead of 0.1

results are given in Table 2. Table 2 Exanple 5 Exanple 6 Exanple 7 Exanpl e
8 Slurry coatability Geen sheet releasability BaTi O3 ferrite eelln

rel ea§OTPe8I i Py reighRICBOFerPPER OKIES abifl i Fhef oF RSB bRy q20n11r)

p[err] 7.84 p 1 8.04 1 00Jerr] 5.39 5.39 5.59 5. 49 5.49 5.78 eleas bility
00 CﬁazsrableBapheglcﬁﬁgss thereto, and which 1s free from thermal

shrinkage or wrinkle, imparted with extremely high flatness and
besides excellent in coatability of ceramic slurry and releas-
ability of ceramic green sheets.

The casting film according to the present invention is used
for producing ceramic green sheets, and is well suited for
producing ceramic green sheets having a thickness of preferably
20pg m or less, more preferably 10z m or less, particularly
preferably 6puy m or less.

As ceramic green sheets to which is applicable the casting
film according to the present invention, mention is made of the
ceramic green sheet which has a high dielectric constant and is
used for a ceramic capacitor in the form of chip, the magnetic
green sheet which is used for a laminated inductor element in
the form of chip and the like. In particular, it is desirable to
apply the casting film according to the present invention to the
production of green sheets that are used for a ceramic capacitor

for miniaturized portable devices and which has an extremely

miniaturized chip size of 1005 form.

As the ceramic which has a high dielectric constant and is
contained 1in ceramic green sheets to be used for a ceramic
capacitor, mention is made of a compound having perovskite
crystalline structure such as not only barium titanate (BaTiO,)
but also PbTiO;, KNbO,, Pb(Ni,, zNb,, ,)0;, further Cd,Nb,0,,
PbNb,0s; and PbTa,O,.

On the one hand, as magnetic ceramic contained in ceramic

green sheets to be used for laminated inductor elements, mention



Exanpl e 9 The procedure in Exanple 3 was repeated to prepare a casting film
except that the tenperature of the hot air circulation type dryer W%S&a@ﬁmnﬁ
on 50C instead of 90C . The results are given in Table 3. Exanple 1 e
procedure in Exanple 3 was repeated to prepare a casting filmexcept that
the tenperature of the hot air circulation type dryer was set on 100C

i nst ead afad®0GCf shindlestigfps Beer Qioesnudin Jabke BaskBxdeplréd tk,1 NEhéase
procedure in Exanple 3 was repeated to prepare a casting filmexcept that

t he t gmpenakyr Mrofbsade Retrate, cMygclamtd oretryides dryerZnabaset forr i20C
instead of 90C . The results are given in Table 3. Table 3 Curability °

Fl at nelss 261 theseralfeshitnkad®-dn Wwankl EprEtaepl &Vi0-Gwrd] pase] anbie 10
[err] [err] Exanple 11 [err] [err] -27 - 3 P~~~~ ~0~3 | NDUSTRI AL

APPL| @AIALI Miy-Ma-Bgunmeasei dgrrhéewor kenggend bctsysftamhe fpredént pAdenthon, it
is made possible to obtain a casting filmwhich is used in producing a

cer anilgkgr-een sheet to be enployed in a ceranic capacitor, a |amnnated

i nductor element and the lik; which is equipped with a cured | ayer of a

si | i cone c@Msoster Bl AadeGf avdPabf e 3X@heRT veNeRs: t FoF siBSEPAFE filPTy
which is excellent in coatability of ceramic slurry and rel easability of
the c&iHG gFREAMERe®CYA8Rd Vihi BRORAE KoY SMtat $eS s aneREtd¢an SHE Y ego/\‘l"i zed

Dy 20t FOTCr R LY LBal |00 S0 B RubotI Bt £ (L gasur
treat rﬁmtde@d Bluttgr@éilm ggsér rkﬂq‘l@etf OBrt r§é‘{~§‘ﬂ‘£ ) b'i%]%er B t% ~p§893irg03a
slurry, applying coating of the resultant slurry to the casting
film according to the present invention by the use of a doctor
knife or the like, and drying treating the coating to form
ceramic green sheets each in a thickness of preferably 20g m or
less, more preferably 10g m or less, particularly preferably
6y m or less.
The green sheets, when used for a ceramic capacitor, are
Eormed by the use of the aforesaid ceramic powders having a high
dielectric constant as ceramic powders, and desirable electrode
patterns (internal electrode patterns) are formed on the
resultant green sheets through screen printing or the like by
the wuse of an printing electroconductive paste containing
metallic electroconductor. The ceramic green sheets are released
from the casting films, and laminated in a large number of
usually at least 100 sheets, press-stuck under heating, and cut
into chips of desirable shape. Subsequently the chips are
subjected to firing treatment to proceed with sintering, In this
way, a ceramic capacitor is obtained which is equipped with

internal electrode and has monolithic structure 1n the form of

—15—



CLAIMS 1. A casting filmfor use in producing a ceram c green sheet,
conprising a substrate filmand a cured layer of an addition reaction BfY;
silicone conmposition conprising (1) a pol yorganosil oxane having a hekéﬁgl
functional group or a m xture of the pol yorganosil oxane having a hexenyl
functional group and a pol yorganosi |l oxane having a vinyl Functional group,
(2) acphwtosensitizer, (3) a crosslinking agent, and (4) a, platinunbased
catal yst, the cured | ayer being formed by coating the addition reaction
type silichbhettonpdss tVRRre nte a9 Te8RrSRALE theP ERDLT AL EOFi PmIPRIRA t&Yount

of 0.01 to 0.2 g/n2 in ternms of solid content, heat-treating the | ayer at
40 t oin@ecyorrml TRt i r PR AtRTR) PN PRAFSTIRNT W PRYFPRREA GANARPISS et

ray. 2, The casting filmaccording to C 'n1}, wher ei t?e add&éion
react Ybht t JpetsiPicon 1£Lﬂ$%§???%)lQﬁﬁﬁﬁ$£é§ %i}riﬁﬁnﬁaF 8 hF SRR of t he
pol yor gangsi Loxang_having a fhexenyl Functional, group o 2, xtyre af; 4 he
polyorganogifoxane Haslng a hexenylgfhn@tigha group and Pﬁe

ol yo i l.ox i vinyl. fu i I 2 ts b
el o TR R e oo 575 B BB s T e o he

phot 0§§,?Qa£ia Fed rde hdr @ 10QReppay of e d alddiyy based catialasla i n
ternms of netal basis, the anmpbunts of the photosensitiZzZer anal the

pl ati pHELBBSEde CahahYSE sPebPgihegedn pent he LQtabpaaoyRthothkh@nternal

pol yor ganosi | oxane send the crosslinking agent. 3, The casting film
accordiagtiocbhaiiftox Qnd, h¥bemnRind 1titg i@ 0s6LLBKULAE ageNthieS Borm of

pol yor ganosi | oxane having at |east two hydrogen atons bonded. to silicon
atom €nipne nol ecule. 4. The casting filmaccording to any one of Clains J.
to 3, wherein the photosensitizer is at |east one conpound sel ected from
the group consisting of benzoi ns benzophenones, acetophenones,

a- hydr oxyket ones, a-am noketones, a-dikctones, a-diketone dial kyl acetal,
ant hr aqui ndResearf® tinvhisht hetesPrsserhe ipyenitdgns i1 hcksr diesFtidethy one
of Claims 1 to 4, wherein the substrate film conprises pol yethyl ene

ter ephPhal'@f8. 9982113 Wt tRfERencthe Was NG B FhAE o f I 45° ariP bne of
Clains 1. to 5, wherein the polyorgrnosiloxane having a hex | functional
gr oup” PEX&" Bl S ARy s‘i’l?b&én)él’oﬁgyleﬁg et eH?VeFuﬁ‘é‘t"l]tr)%a?Qér SFESNT The
casting,ELLg gcgggg%gg.to any one of Clainms 1 to 5, wherein the

pol yor ganosi | oxane having a vinyl functional group is

a. ~pol ydi mpthyl,akhexane,dayi padad Vi AYlenfdiNGhi 9885 HiUPacBer s PLOEESSE fOT
producing a, casting filmfor use in producing a ceram c green sheet,
conpr eskAgofcenti Bgs8ingddillnentheackeen bypaistkel €aR6 uGBMOY kiddkidd 0 a
| ayer on a substrate filmin an anount of 0.01 to 0.2 g/nR2 in terns of.

sol i degembént; dreht edbmpatbhijivbhedampdresat ad@ot9id@0€o andei ravadiwttingn t he,
heat-treated |ayer with ultraviolet ray, thereby curing the | ayer, the
addi t PoncedatesoAst Yypecsiibedohereongesi-ti on conprising (1) a

pol yor ganosi | oxane having a hexenyl functional group or a mxture of the
pol yor ganosi | oxane havi ng a hexenyl functional group and a

pol yor gaposi | oxanc having a vinyl functional group, (2) a photosinsitizer,
(3) alc gsgPFﬁRFﬁ@tégent, and (4) a platinunbased catalyst. 9. The process

according to aim 8, wherein the polyorganosj| oxane havi ng a hexen
f uncti onal Q‘thb&ilgya 561 yRIT e YT Si F’%xé‘ € FAAWS awh%?(eﬁf)g fqﬂfclﬁ“b%éﬁ

group, . e, process carding tao.C aim8, wherein. the |, yor ganosi | oxane
A L A g S R e S g TN
funct penal -grayp -%? ing  £i - ith fi

L AUS. AUy, Alye ASRPAIVY. Rle2aS2RK RIATRIR Ky afIRES. RS PAF R ALY A A
AS, . AcBBeAY i AT Bn¥: BheBB! aAl7BUb-0ff on the film.

Deef P_st A} } | w il gb] X] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a]ca

] ca] c@ caheakaakeahea] ¢abcakeabeakbeakbaakeaheka! 3

O : slight smear observed (not causing practical problem)
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o| 7} u} ¥} } } FpRsBAxyabde] meriad e | dusa]|h] ol ea] endeh] eal cRre#leacal ca
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i chaf enap ea o8] E20RG) SR IR SRR R CAPtafigfaring wien coramic
kpav89¥¥KGp +{ 9ainu- K| whitBendkk] Gal c@),cal cahpal Blealtalf alisal sal calhcalsaad cal ¢
a)J ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7br ceELM 10%Z&' () -
z10%& 63t IndOWESE' pds840¥&€&oL) no€. SLI0%K ()- F SLIO%& () -
P_AdE. @0%& ()--&$10%Z&' ()-3+: $10%Z& ()-S) ! 10%& ()-' 10%& () - @ $10%&Z&' ()
-YA}} dB ¢ 4RZe104Rt, >10%Z& ()-9', >10%Z& ()-9', >10%Z& () - YS;
10%Z&' ()-29%10%Z& ()-0"!10%Z& ()-PuS4/ 10" $10%H & ()-! s$10% |/ | & () -
s$10%| & () -




I MB109% | /| & ()-MB10%t| & ()-',10%t| & ()- 10Z=ABCDOBs{\: 10!
MBP10984 %4 & () - MP10%}H & ()-!"'y10% | & ()- 104| 104] 104|;10@&|&T()-!"3MAR2W3
' $10%1| 4] & ()-s}”~?4: 10 104];10%H & ()- 1:$10% & ()-y!
MB10% | & () - MMB10%t| & ()-M sMB10% | & () -3 sMB10%t| & ()-3 xjH 10
104| ' LS10%GGE () - MLO%EE () -! " $10%EGE () - $10%6:& () -9' S10%' () - 104
104| <v@VK@d4d46d 10403 06addhd Ottactical problem)
109638 ()-6L$10%G& () -5s! 10%& () -! S/ L$10%GCEE () - S/ L$10%K () - D' u"aBVK@ 10
104| A : somewhat inferior ( sometimes causing practical problem)
X : inferior (causing practical problem)
X X : extremely inferior
(4) Adhesiveness of cured coating (after 70 days)
Adhesiveness of cured coating was evaluated in accordance
with the following criteria by the method comprising vigorously
rubbing ten times with fingers, the surface of a cured coating

on a casting film after the lapse of 70 days from the treatment

with silicone, and observing the rub-off of the cured coating

from the PET film.

© : no rub-off observed at all

O : slight rub-off observed (not causing practical problem)

A : some rub-off observed (sometimes causing practical problem)

X : considerable rub-off observed (causing practical problem)

X X : marked rub-off observed
(5) Coatability of BaTiO; slurry and coatability of ferrite
slurry

By the use of a ball mill, BaTiO; slurry and ferrite slurry
were prepared respectively by mixing and dispersing 100 parts by
weight of barium titanate (BaTiO,;) powder or Ni-Cu-Zn base
ferrite powder, 10 parts by weight of polyvinyl butyral and 10
parts by weight of dibutyl phthalate with the mixed solution of
toluene and ethanol which was added thereto. A casting film was
uniformly coated with any of the slurries thus obtained so as to
attain a coating thickness of 6y m after drying, and subjected
to drying treatment to prepare respective green sheets. Thus

coatability of BaTiO; slurry and coatability of ferrite slurry



“$1096G8 () - $109G& ()-! s$10%=& () -
S$10%5E () -S$10%G& () -' y109%3& ()-u"y"z"{"|"" F#x#$bC 10 104| - 7 MAR 2003
MB109%G8' () - MPLO%GE () - $10%6G& ()-' 10%G& ()- 10G 10G 104G ;
10%6G& () - $&&R ((((aB7C 10 1 10GF;
109658 () - 89$109%38' () - @: $109%C& () -f!): $109%CC& () -): $10%B& () - MBLOYGE () - ( (
((*8+verpHG18lYalod "i%1 0%CCardpnce$MOUKIL' (the following criteria by
I S$1093G8 () - S$L0%GE () -L' S10%3& ()- 10G 10G h/|/m n/o/}/0X3~ = 10 1
10! s$YOSERLLY) BSEIOvRE (Hhe3 v i(DityoFape 1ing and ‘uneveriness of
coating ) at the time of slurry coating.
© : excellent
O : good ( not causing practical problem)
A : somewhat inferior ( sometimes causing practical problem)
X : inferior (causing practical problem)
X X : extremely inferior
(6) Releasability of BaTiO; green sheet and releasability of
ferrite green sheet.

Each of the green sheets which were prepared in the same
manner as in the preceding item(5) was laminated with a pressure
-sensitive adhesive tape (manufactured by Nitto Denko Corporation
under the trade name"31B Tape"”). Each of the resultant specimens
was allowed to stand under the conditions of 23°C and 659% R.H.
for 24 hours, and cut into pieces having a width of 20mm each.
By the use of a tension testing instrument, the casting film of
each of the specimens was peeled off the laminate at an angle of
180 degrees at a velocity of 100 meter per minute to measure the
force required for peeling (peeling force). In addition, releas-
ability from a releasing film was evaluated in accordance with
the following criteria by wusing the green sheets which were
prepared with a coating machine.
© : excellent
O : good ( not causing practical problem)

A : somewhat inferior ( sometimes causing practical problem)

X : inferior (causing practical problem)

X X : extremely inferior
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1on reac ion ype S1 one’ tomposition was pr

by adding 2 parts by weight of a platinum base catalyst (
manufactured by Toray Dow corning Silicone Corporation under the
trade name "SRX-212") to 100 parts by weight of an addition
reaction type silicone as a releasing agent ( manufactured by
Toray Dow corning Silicone Corporation wunder the trade name
"LTC-760A") comprising as a principal ingredient, polydimethyl-
siloxane having hexenyl group as a functional group and a cross-
linking agent ( polymethylhydrogen siloxane). To 100 parts by
weight of the above-mentioned principal ingredient was added one
part by weight of acetophenone as a photosensitizer. The mixture
prepared 1in this way was diluted with an organic solvent
comprising +toluene as a principal ingredient to prepare a
coating solution having a solid concentration of one % by
weight.

The coating solution was uniformly applied through gravure
coat method, to a biaxially oriented PET film having a thickness
of 38y m so as to form a coating thickness of 0.1y m after
drying (coating amount expressed in terms of solid content being
0.1 g/m?) . Subseguently the coated PET film was heat-treated for
20 seconds in a hot air circulation type dryer at 50°C , and
immediately thereafter was irradiated with ultraviolet ray by
the use of a conveyor type ultraviolet irradiating machine
equipped with a fusion H bulb of 240W/cm in which a heat ray
cut filter was high diffusion type at a conveyor speed of 40
meter per minute. In this manner, the addition reaction type

silicone composition was cured to prepare a casting film.
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Various characteristics of the resultant film are given 1in

Table 1.

Example 22

The procedure in Example 1 was repeated to prepare a
casting film except that the temperature of the hot air
circulation type dryer was set on 90°C instead of 50°C . The
performances of the casting film thus obtained were same as
those in Example 1. Various characteristics of the resultant

film are given in Table 1.

Example 3

An addition reaction type silicone composition was prepared
by adding 2 parts by weight of a platinum base catalyst (
manufactured by Toray Dow corning Silicone Corporation under the
trade name "SRX-212") to 100 parts by weight of an addition
reaction type silicone as a releasing agent ( manufactured by

Toray Dow corning Silicone Corporation under the trade name
"SRX-211" ) comprising as a principal ingredient, polydimethyl-
siloxane having vinyl group as a functional group and a cross-
linking agent ( polymethylhydrogen siloxane). To 100 parts by
weight of the above-mentioned principal ingredient was added one
part by weight of acetophenone as a photosensitizer. The mixture
prepared 1in this way was diluted with an organic solvent
comprising toluene as a principal ingredient to prepare a
coating solution having a so0lid concentration of one 9% Dby
weight. Thereafter a casting film was prepared in the same

manner as 1in Example 2. The characteristics of the resultant
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Example <4

A mixture was prepared by mixing the addition reaction type
silicone composition <comprising polydimethylsiloxane having
vinyl group as a functional group which had been used in Example
3 and the addition reaction type silicone composition comprising
polydimethylsiloxane having hexenyl group as a functional group
which had been used in Example 1 in a mixing ratio by weight of
1 : 1. To 100 parts by weight of the above-mentioned principal
ingredients was added one part by weight of acetophenone as a
photosensitizer. The mixture prepared in this way was diluted
with an organic solvent comprising toluene as a principal
ingredient to prepare a coating solution having a solid
concentration of one 9% by weight. Thereafter a casting film was
prepared in the same mannexr as in Example 2. The characteristics

of the resultant film are given in Table 1.

Comparative Example 71

The addition reaction type silicone resin composition which
had been used in Example 3 was diluted with an organic solvent
comprising toluene as a principal ingredient to prepare a
coating solution having a solid concentration of one 9% Dby
weight. The coating solution was applied to a biaxially oriented
PET film in the same manner as in Example 1, and was heat
treated for 30 seconds in a hot air circulation type dryer at
110°C to prepare a casting film. Various characteristics of the

resultant film are given in Table 1.
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Comparative Example 22

The procedure in Comparative Example 1 was repeated to
prepare a casting film except that the temperature of the hot
air circulation type dryer was set on 150°C instead of 110°C .
Various characteristics of the resultant film are given in

Table 1.

Comparative Example 3

A conventional ultraviolet curing epoxy ring-opening type
silicone comprising polydimethylsiloxane having epoxy group as a
functional group as a releasing agent ( manufactured by Toshiba

Silicone Co. Ltd. under the trade name "UV 9300") was applied
to a biaxially oriented PET film. Thereafter without being heat-
treated, the coated PET film was subjected to ultraviolet ray
irradiation under the conditions same as those in Example 1 so
as to cure the silicone as a releasing agent to prepare a

casting film. Various characteristics of the resultant film are

given in Table 1.
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T able 1-1
Curability| Non-migration| Flatness Adhesiveness
property of (thermal of cured
silicone shrinkage coating (after
or wrinkle | 70 days
Example 1 © © © ©
Example 2 © © © ©
Example 3 ®) © © ©
Example 4 © © © ©
Comp.
Example 1 A X A X
Comp.
Example 2 © © X X ©
Comp.
Example 3 © O © O

(Remarks} Comp. Example: Comparative Example
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AR 18

Slurry coatability | Green sheet releasability
BaTiO; ferrite
peeling | releas-| peeling |releas-
BaTiO, ferrite force ability| force ability
(mN/20mm) (mN/20mm)
Example 1 © © 5.39 © 5.49 ©
Example 2 O © 5.39 (@) 5.49 ©
Example 3 @) © 9.41 O 9.51 O
Example 4 @) © 5.49 © 5.59 ©
Comp.
Example 1 X X 16.66 X X 16.86 X X
Comp.
Example 2 X X X X — — — _
Comp.
Example 3 X X X — X — X

{Remarks} Comp. Example: Comparative Example

Example 5

The procedure in Example 2 was repeated to prepare a
casting film except that the coating amount expressed in terms
of solid content was set on 0.04 g/m? instead of 0.1 g/m?. The

results are given in Table 2.

Example 6

The procedure in Example 2 was repeated to prepare a
casting film except that the coating amount expressed in terms

of solid content was set on 0.06 g/m? instead of 0.1 g/m?. The

._25_
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Example 7

The procedure in Example 2 was repeated to prepare a
casting film except that the coating amount expressed in terms
of solid content was set on 0.12 g/m? instead of 0.1 g/m?. The

results are given in Table 2.

Example 8

The procedure in Example 2 was repeated to prepare a
casting film except that the coating amount expressed in terms
of so0lid content was set on 0.20 g/m? instead of 0.1 g/m?. The

results are given in Table 2.

Table 2
Slurry coatability | Green sheet releasability
BaTiO, ferrite
peeling | releas-| peeling [releas-
BaTiO, ferrite force abilityl force ability
{(mN/20mm) (mN/20mm)
Example 5 © © 7.84 O 8.04 O
Example 6 © © 5.39 © 5.49 ©
Example 7 (@) @) 5.39 (@) 5.49 ©
Example 8 O O 5.59 © 5.78 @)
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10 he procedure in xample repea to’ prepaTe

casting film except that the temperature of +the hot air
circulation type dryer was set on 50°C instead of 90°C . The

results are given in Table 3.

Example 1O

The procedure in Example 3 was repeated to prepare a
casting film except that the temperature of the hot air
circulation type dryer was set on 100°C instead of 90°C . The

results are given in Table 3.

Example 71 7

The procedure 1in Example 3 was repeated to prepare a
casting film except that the temperature of the hot air
circulation type dryer was set on 120 instead of 90°C . The

results are given in Table 3.

T able 3

Curability Flatness ( thermal

shrinkage or wrinkle)

Example 9 © ©
Example 10 © ©
Example 11 © O
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Font C{ 9%, 390
{ unctional group, (2) 0.1 to 100 parts by weight of the crosslinking

agent, (3) 0.0] to 30 parts by weight of the photosensitizer, and (4)
1 to 1000 ppm of the platinum-bascd catalyst in terms of metal
basig, the amounts of the photosensitizer and the platinum-based
catalyst being based on the total amount of the
polyorganosiloxane and the crosslinking agent.

3.  The casting film according to Claim, 1 or 2, wherein the
crosslinking agent is a polyorganosiloxane having at least two
hydrogen atoms bonded to silicon atom in onc molecule.

4.  The casting film according to any one of Claims 1 to 3,
wherein the photosensitizer is at least one compound selected
from the group consisting of benzoins, benzophenones,
acetophenones, a-hydroxyketones, a-aminoketones, a-diketones,
a-diketone dialkyl acetals, anthraquinones, and thioxanthones.

5.  The casting film according to any one of Claims 1 to 4,
wherein the substrate film comprises polyethylene terephthalate.

-29.
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6. The casting film according to any onc of Claims 1 to 5,
wherein the polyorganosiloxane having a hexenyl functional
group is a polydimcthylsiloxane having a hexenyl functional
group.

7. The casting film according to any one of Claims 1 to 5,
wherein the polyorganosiloxane having a vinyl functional group is
a polydimethylsiloxane having a vinyl functional group.

8. A process for producing a casting film for use in producing a
ceramic green sheet, comprising:

coating an addition reaction type silicone composition into a
layer on a substrate film in an amount of 0.01 to 0.2 g/m? in terms
of solid content;

heat-treating the layer at 40 to 120°C; and

irradiating the heat-treated layer with ultraviolet ray,
thereby curing the layer,
the addition reaction typo silicone composition comprising (1) a
polyorganosiloxane having a hexenyl functional group or a
mixture of the polyorganosiloxane having a hexenyl functional
group and a polyorganosiloxanc having a vinyl functional group,
(2) a photosensitizer, (3) a crosslinking agent, and (4) a platinum-
based catalyst.

9. The process according to Claim 8, wherein the
polyorganosiloxane having a hexenyl functional group is a
polydimethylsiloxanc having a hexenyl functional group.

10. The process according to Claim 8, wherein the

polyorganosiloxane having a vinyl functional group is a
polydimethylsiloxane having a vinyl functional group.
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