DESCRI PTI ON  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 The present inv on relates
'to a casting filmfor produc- ing a ceramic green sheet andmﬂ mmmwmw
producing the casting film Mre particularly, it is conce

casting filmwhich is used in producing a ceram c green sheet tugisge

enpl oyed in a ceram c capacitor, BE?%%*%%?%% I nductor elenent and the

ther eon_ havi ngtan VAR E-HaREY, Rl Phg "Rk MEETEapBRTBIRLR, 0"\ 0ol et i n
cheot ; and has * MBEFPERRE EORCbRIAANGERFRPRYLNE PLi "o “Convent onal

film Furthernore, the present invention is concerned with a process for
efficiently producing the above-nentioned casting film BACKGROUND ART
ACCOM%%bﬁﬁ§bA@eF ket denmand in recent years towards miniaturization and
wei ght=—saving—of—etectroni c equi pnent in general, the part itens

constituti ngyd @r@i-.gﬁ{r@mgn@ﬁyhp@mtegr@ rsqyageg?gofpfm%'w- EG%HEQ and

l'i ghtwei ght. For instance, it has come to be possI to mnraturize the
el ect rofy ¢ dackriah8®® §HEBnASsKEPACIHNY Saangh-basipated | puei@hinge! eREnt s
t hat have heretofore been part itens wth |eads through practical
appl i cedsomm@f £1he. t geRROolpagy iwhilak 1fqr i NNt dddd nedtvw LG UL ec89¥i Rged
with an internal conductor by simultaneously

film which is used in producing a ceramic green sheet to be

employed in a ceramic capacitor, 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 in 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—sa?ing of electronic equipment in
generél, 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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firing a | am nate conposed of a ceram c |layer and an el ectro- conductive
-l ayer eaeh having a prescribed pattern configuration. Nevertheless stil
f'urther miniaturization is required. In general, a ceramc capacitor is
produced by the steps of firstly preparlng a slurry by m xi ng ceranlc
powder s havi n 21 di el ectric gonstant of a, conpound, efc. which

per ovs Héngc%y 193%e sEPURPEPE OfcHP aSehAPF OmleYeEnA™Y 31 he eﬁltﬁaer or

an organi l.ven coatlng s casting films
&g

th
PR B aPPaﬁtP§FﬁFF§BC§ RrES e B E e Batign-

pr epar [ reen.sheets; . then.for el ectrode attern on the
cerani@eﬁgggﬁhgﬁgetsgfzgoggﬁtESFeQﬁDbP?h |n lon %ﬁerﬁlﬁegﬁ ‘the use of an

electrocondgﬁthggF??§te Ehgrﬁgft%r aggkggsagg gLapic reg@eﬁg g&s

fromthe ca am nat I'ng a Iarg er 0 e pr
under FEatr Ry, mﬁ%?.lhé PheTuEry bRy A AAgLe ?Eﬁes. M?E%ﬂaéggnéaﬁ‘lﬂﬂt ’

subj ecawgectbeccmcn%sééml bieNG  L8RALBEAG, tqa&r OCGRG W trﬂaé' Pbebiagiten the
one hand, in general, a |am nated i nductor elenment I's produced by at” first

Pr epar i PGsE81ARNE HeoRR LIRS as 6agk LRI thildaMaitk L& s adep [RABET oasS the
foregoing by the use of magnetic ceram c powders such as ferrite; then

f or m ngnaoggianicpaidieighton ddi iGaf adll Ca Pt B8y SHERt SubRr 8¥9PosGEeaR 1BRERNt | NY

or the like by the use of an el ectroconductive paste; releasing the

cer am tegepbhhaheebsfilanwilha thet regulitbiAt andrikendpyepar thg aoakarignat ed

i nductor elenent in the shape of chips in the sanme nanner as the

f or egotag.pdéeacer ammaciapacgiean astekani; natieen i nthuaiiorg elaenentl ecnrblde

shape of chips thus obtained are required to be still further
pattern on the ceramic green sheets through screen printing or
the like by the use of an electroconductive paste; thereafter
releasing the ceramic green sheets from the casting film; then
laminating a large number of the printed ceramic green sheets in
a prescribed order; press sticking the laminate under heating;
cutting the same into chips of desirable shape; and subjecting
the chips to firing treatment to proceed with sintering.

On the one hand, in general, a laminated inductor element

is produced by at first preparing ceramic green sheets on a
casting film in the same manner as the foregoing by the use of
magnetic ceramic powders such as ferrite; then forming a coil
pattern on the ceramic green sheets through screemn printing or
the like by the use of an electroconductive paste; releasing the
ceramic green sheets from the casting film; and then preparing a
laminated inductor element in the shape of chips in the same
manner as the foregoing.

The ceramic capacitor and laminated inductor element in the

shape of chips thus obtained are required to be still further
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-2¢mwniaturized in response to the denmand for mniaturization as nentioned
-above. Acconpanyi ng such demand, the thickness of the aforesaid ceramc
green sheet being presently in the range of 5 to 20y in is required to be
further small. As the ceram c green sheet is thinned to such an extent, a
conventional casting filmis no | onger capable of coping with the need,

wher ebP1NE YT AR gdh HRFRORSE r Q| FPE 2e028G P T RRrERZ 251 % cePPent
or con BREEEORRY Abby - B AR P fr ol AR e PRI EVAREIRES 651 EBRol y
i P 8P BESaiAy FEr IS, ShmaTni e b HARMEEr 39 LS ks clecfande r 8F eleng
enct 50 2o boERER PRacT8Tbel AIRERSY Bhaty 108 L U A AT ea i 1 m

L bene LR, RASCSAMROS At ndifal LU 2L 1L 00N SACLLOBLY PG

silicone is oblige crossli nke t énperature of "usua

140C orohghel onWht ddig . SPiithQFrﬁhel$#§épaka§?%hgk%ﬂg ? %$# lEEIhfilm

is inevitably caused in the rel easing trealnent ep.

shrinkgge AteW,i Wieepyhant b nthd idhddbitdec PEILil e BrbRgeingbeyt nt he
probl em of making it inpossible to forma honobgeneous thin film sheet at

the tigmieh fid mekeemagtf ram BEEAMGatlabiny t yUnsler «eahic rEIstANaas, - - -
an "attenpt is made to carry out processing treatnent with a heat curable
addi ti paleeaabidntyypd tHdi consmiesybeby stkattdi Ng PFOSSSHHOH thbkemall a
| ow tenperature (110 to 130c) in order to suppress thermal shrinkage or
wr i nkl ehrinkbabe wrnestinkMHewewndr hasuektaeteipt hhghn@daghesdk.t he probl ens
There has heretofore been generally employed as a castings
film, a polyethylene terephthalate film (PET film) subjected to
releasing treatment with a releasing agent cqmposed of a heat
curing addition reaction type silicone. However, in order to
assure a stable cured filﬁ, the releasing agent composed of a
heat curable addition reaction type silicone is obliged to be
crosslinked at a high temperature of usually 140°C or higher
with the result that the thermal shrinkage of the PET film is
inevitably caused in the releasing treatment step. The thermal
shrinkage or wrinkle, when being found in the PET film, brings
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 circumsténces,,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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of -not only poor productivity, but also insufficiency in curing, -3
~stability for adhesion of the silicone to the PET film poatabl- lity of
ceramic slurry and the like. There is known, as a rel easi ng agent. conposed

of silicone capable of curing at a Iom1tenperaLure ha releasing agent
ose ngle ultraviol et cur W t hout heatin sane

ang|é§€%%+%fh%?k8F) éﬁ?F%BHeoﬁaggﬁ }ﬁﬂe i bRaFhgr B fkgﬁh ﬁgaﬁﬁbéboxy

group,; acy yékc L oup FOB rca to grg?% ?r the 1like. Nevertheless such a

relea5|ngyagen F%mp kﬁhlforn13|llcone coated surface is

b d n sheet .
el ensabi |1 1 bna S .?3' £ T8 crp BeREh B B Kt | 5t DaLhi o8ne
Circunsignses, & thﬁ%g 2t NG PI&Fe N od SWEN QN 1S tr{%o LoV, %g %aé“ ng

filmwhich 1s used In prodUC|ng a ceram<c green shéet in a

Ceran1@oﬁ§9§§Gt9f’s@n?iénhﬂ@£§glbfgyc£9 8&?%@9& Sﬂftﬁggt ggtaﬁgsengpped

with a cured ayer 't cone COI’TpOSI i on havin avor ab I ve- ness

to a sedipd r afgpifiddN nkSesKaekbENt éﬂf@@x{@bhgb&)ﬁgof C%%g'tqon%'ll”

rel easability of the ceram c green sheet |gh | 'at ness éeve can

be readih@iedaly @nYyepbx§OMMIUL ON@ér d}ll(m grdng, b%ﬁéld@p@o PEREERS Jrorth

efficiently producing the af or'esai casting film Oher objects of
presenI1k@veméveﬁthiésbesoleQuﬁeiégﬂlnéh@géﬁﬁtlgfpibﬁﬁeﬁgﬁfbfiﬁa€hQ€

herei nafter disclosed. As a result of intensive extensive research and
i nvestumyaEoxm ons Aitteonkd at @alt &y thear freasernls | AMEFLEQuI ti Ntor depthondeygiop a

besides, the ceramic green sheet is poor in releasability and

stability.

DISCLOSURE OF THE INVENTION

In such circumstances, an object of the present invention
is to provide a casting film which is used in producing a
ceramic green sheet to be employed in a ceramic capacitor, a
laminated inductor element and the like; is equipped with a
cured layer of silicone composition having favorable adhesive-
ness to a substrate film; is excellent in coatability of ceramic
slurry and releasability of the ceramic green sheet; and has
high flatness never can be realized by any of conventional film,
and besides a process for efficiently producihg the aforesaid
casting film. | |

Other objects of the present invention will be obvious from
the text of this specification hereinafter disclosed.

As a result of intensive extensive research and investiga-
tion accumulated by the present inventors in order to develop a

casting film for producing a ceramic green sheet imparted with
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casting filmfor producing a ceram c green sheet inparted with -4 the
.foregoi ng excell-ent functions, it has been found that by coating a
‘substrate filmin a specific thickness with an addition reaction type
silicone conposition containing a photosensitizer as a rel easi ng agent,

h - s h i . th f i it b
?Ef?ne’?@%t%%?tg%g?gt?ggeﬁifgﬁi S?fxsﬁ?iﬁ%Q?ﬁ?@amS%éﬁ Sgaﬁzwgfy;{ of a
ili iti t ol i Py ubstrate fi an
T e R R i Rt A
bj i i, L i T resent | ion _ha een
o o fIGhehOF | REE O Al ok bhel IR cERtApRaNRg DO

say, tpﬁoesgéﬁgatm?ntgémaprpgiggéan%gagaen%ast L0Gn f iddnoni gl ']gngrS%ﬂef or

produci ng a ceranic green sheet and which cdnpr!ses a substra iI'mand a
cured Layg§itafPal8dt1RE" §AA PhePBaRELLt LAPihGAEEI BY [ ¥PENS! bh%?@%iolgt

conposition containing a photosensitizer, characterized in that sai cured

layer igyfaniRdibyiReat thealing ardanss 9f RRNPLPSEOSI Liszef - s§97LahAI Ng
addition reaction type silicone conposition in a coating anmunt expressed

in terédmpés50ibfl eRl@Nlenith iiheadpdgtve®dsd. 88 &0 Lkt d¥e atidm, and
tenperature in the range of 40 to 120C, followed by a treatnent with

ul traviwdetthayfilnadgaippsd ¢2kht BRec@steggihyl subea pagduciiBgaaapeean C
green sheet as set forth in the preceding item (1) , wherein the substrate
film tonphesed jpaitgetdfy| ehe tevephtibal ate.a (Fsttiey cisim ngThel prkeent
producing a ceram c green sheet as set forth in the preceding item (1) or
(2), whevenhiehehaddibriepn accomplished by the above-mentioned findings
and information.
That is to say, the present invention provides:
(1) a casting film which is used for producing a ceramic green
sheet and which comprises a substrate film and a cured layer
coated thereon of an addition reaction type silicone composition
containing a photosensitizer, characterized in that said cured
layer is formed by heat treating a layer of a photosensitizer-
containing addition reaction type silicone composition in a
coating amount expressed in terms of solid content in the range
of 0.01 to 0.2 g/m? at a temperature in the range of 40 to
120C , followed by a treatment with ultraviolet ray irradiation.
(2).the casf:ng film for producing a ceramic green sheet as set
forth in the preceding item (1), wherein the substrate film
comprises polyethylene terephthalate.
(3) the casting film for producing a ceramic green sheet as set
forth in the preceding item (1) or (2), wherein the addition

reaction typg silicone composition comprises polydimethylsilox-

ane having a vinyl group as a functional group.
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reaction type silicone conposition conprises polydi methylsilox ane having a
-vinyl group as a functional- group. -5 (4) the casting filmfor producing a
ceram c green sheet as set forth in the preceding item (1) or (2), wherein
the addition reaction type silicone conposition conprises

pol ydi net hyl si | ox- ane havi ng a hexenyl group as a functionﬁé?group. 5)

t he ca$th nghei FRstdPIpdddiciing Pradusing ¢t efr AMet 521 ef r&f PRt he
di ite 1 2) ... wherein the addit] ti t i

ompost EFER dBmpTiecErEREdR: r'@mr (Mpolidi et hyERr St AN FAT H Flxeny!

f [ | . d | ydi met hyl si | L i nyl

25 a TeRGErBRarYaPou iy e it cromer 1288 Palv e HEOEPalELiPan of a

castin fi%gbigor p oduci?g a ceranic_?rgegisgegt agd whi ch conprises the

steps_% ©eqlippPnd A°8EBECrERPi P §i tH &~ pROFOsERSI P zer - cont ai ni ng

addi ti og) r£RS! L LYRE Shl GONe OMRRSI] on ALELEOD oL0oR SRBLEngsampUnt

expres N te&rms of solid conten range of 2-9/ t hen

heat - t ' tedt : int 40,1 0 o
eat-tggatjn ng‘ Tﬁe ?@%%re%&%esllt}é?n E‘?)r%@geél” thege%% Ghe anFéttlon

irradiating t aye t he I cone’ conpo on wth ultravio ray to
( g y

cure tPQaJ:@YSﬁl- nﬁT 5 NQQEJ%%EFAERBERPEWQ%NEWJ&%BBY% R'ﬂ'it'd}'\é'f'\‘%kc\'

The casting fi r producing a ceram c green sheet according to the

presengoi paeRbtRP16iN8Lk8hBATA LY i SQMRL | ABRenkyafl e5F8dpSid®| ¥ teyAstibAali NY
filmaccording to the present invention") conprises a substrate filmand a

cured ayep ceadiedpolhaiReBnols@nordAbt i BAVEAGCt hONVEKPE ShkbGpNCas a

conposition containing a photosensitizer. The above-nenti oned substrate

film functional group.
(6) a process which is used for the production of a casting film
for producing a ~ceramic green sheet and which comprises the
steps of equipping a substrate film with a photosensitizer-
containing addition reaction type silicone composition thereon
in a ceoating amount expressed in terms of so0lid content in the
range of 0.01 to 0.2 g/m?, then heat-treating at a temperature

in the range of 40 to 120¢ , and irradiating the layer of the

silicone composition with ultraviolet ray to cure the layer.

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE INVENTION

The casting film for producing a ceramic green sheet
according to the present invention ( hereinafter sometimes
referred simply to as "casting film according to the present
invention") comprises a substrate film and a cured layer coated
thereon of an addition reaction type silicone composition
containing a photosensitizer. The above-mentioned substrate film
is not specifically limited, but may be properly selected for’

use from any of the well known films which have heretofore been



is.not specifically linmted, but may be properly selected for use from any

of the well known filns which have heretofore been -6 usable as a substrate

filmfor a casting filmfor producing a ceramc green sheet. Exanples of
such filnms include a pol yester filnlnade of pol yethyl ene terephthal at e,

bol Yor BB9Fae Spot y S REE R FRetdfe 11 t%‘Zc??kiﬁ"geffb@rnfy?#bo”%%f%ﬁ’%H'?n find

I f I h I il f b
 RiC o A B R
d t n thic Ness in
Phe. 1 ahihoms re°figﬁﬁwﬁégcut?eerae%}tyhéa?l " h@I;??VIh Lehe oRBBEFRan 1o

be insfalled, pRetR§ aDOYKeLNR Eh%@?ﬂ %92@t&§5§ %k'gh;?ﬁéggyﬁéﬁt'“goﬁ"m

according to the preseht i hve t|on I s obtal ne ayer Tan

addi t'tQQt ng@ggheengynﬁ SJCIII?cqq%ecor@%biyegrseﬂéeémfflama a&&1og8§§g§hwzer

by the conbi nati onal use of a heat treatnent an ravi ol

i rradi atbeatkr eatient or Cemeant i oglaFon%geakn&ﬂgﬁnié %Q@E@%%Ql%f &ndeat
curable addition reaction type silicone have necessitated a high

t enperpi gk eahegt obigat8BNboli9ethRecAdr peE8pAtHALHLEVENUmAi St pPbeerayned
film A low tenperature heat treatnent, when being applied thereto, brings

about tnspb&mam&ﬂbrcumnuletf&wuéaallﬁgukedgetsdhﬁﬂﬂéﬂafiixmfﬁﬁﬁaﬂgea As a
count ermeasure thereagainst, nmention is mde of an increase in catalyst
guant i thioknasdedneabe rantbeofr avetof 1pb@ac@ssi ng. However, an increase in
catal yst quantity adversely affects the pot life, whereas a decrease in
the rate ofhprooesdi hgykead$s tbel ewdiednprodupbsitiyn to be installed

on the above-mentioned substrate film in the casting film
according to the present invention is obtained by curing a layer
of an addition reaction type silicone composition containing a
photosensitizer by the combinational use of a heat treatment and
a ultraviolet ray irradiation treatment.

Conventional releasing agents composed of a heat curable
addition reaction type silicone have necessitated a high
temperature heat treatment for the purpose of achie?ing a stable
cured film. A low temperature heat treatment, when being applied
thereto, brings about insufficient curing, thus failing to get
favorable performance. As a countermeasure thereagainst, mention
is made of an increase in catalyst quantity or a decrease in the
rate of processing. However, an increase in catalyst quantity
adversely affects the pot life, whereas a decrease 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
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As -opposed to the foregoing, the present invention provides a casting film
‘whi ch is*equipped with a cured layer of a silicone conposition having
favorabl e adhesiveness to a -7 substrate film which has high flatness free
fromthermal shrinkage or winkle; and which is excellent in coatability

of ceram rry.and releasabjlity of the ceram c green sheet, b ddi ng
a phot Sg?ﬁgf?}t%er)Etlgmt’hew(k?éﬁ\%/’en Pdna 1R eﬁls‘—i'%’b?%@en%e%or%ooé'éd t&é&'aﬁeat
curabl enadliban Akl ofy £YPEnS! LGRS AN, IS NG, 0L DedlpuniRg and
ultraviolet ray curing. The'a drti‘on reaction ?ype SiTTcone "‘compasttion
cont al BLRam & RICLASENHY | £E1od L0 HPCh4 NehDCCREERED! (BURNLEQR S e
conposi tion which conprises as principal 1ngredients, af addi |on’reaht|on
type shhiaepae 4 oot ANGE 2 & pﬁg%yct!r{éet B¥hveslig¥ane ?@Y%(Qgiﬁ%f %%%Htona'
group) and a crosslinking agent or instance, a crosslinking age
conposedm@bsaddaSidd CHNRehESIdYrapieh AR iRAMNTEL Y] WA PIEPpST k9X3BBhe @na
catalyst (for instance, a platinumbased catalyst) ; and a

phot osaBshyi Beth aedtoRLIrAMY land a3tdasibedt 2Ayaddictiihgn reaction _
inhibitor, a release nodifier such as silicone gumand silicone varni sh,
and an adhe$hen addiiderreddiei GDOoyEpaesi 1 0866 addinpbeh th8ACIHAR aliYA% g
silicone is not specifically limted, but nmay be selected for use froma
vari ety pifotdmensisiimser f 6p st ased®, ihhagee t patsbave iBraitafor ei beahe
customarily used as a rel easing agent conposed of a heat curable addition
reacti eampypgétiphi covtelicilhecaddri s@m react ipnitaiyel si ihgoaaiestexenpln fied
by at |east one nmenber selected from polyorganosiloxanes having an al kenyl
group &9datfigRctieggdiion type silicone ( for instance, a polydimethyl-

siloxane having a functional gfoup) and a crosslinking agent
(for instance, axcrosslinking agent composed of a silicone resin
such as polymetylhydrogen siloxane); a catalyst (for instance, a
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' éilicone. The addition reactign 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
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group in a nolecule. Preferable exanples of the above-nentioned

pol yor ganosi | oxanes having 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, polydinethylsiloxane having a -8 hexenyl group as a functional group

and_t he, ﬁ‘éﬁ y{?fj%t he L""Pun?{;uéﬁg L ugr%ﬁr RéemEEEuPQ' ygi met hyl sil oxane

haV|ng roup as a rou romthe V|emp0|nt of its

excel | gnd euaabb'fl taf.e%%d & %%eefélaa/@f@béﬁe rSbff‘é?ﬁ?é{h%i’siP&xaﬂéeﬁﬁv§HSet S

bei ng assured. The crosslinking agent is exenpli y pol yor ganosi | 0xane

havi ng, i RekbSy®NgrEBbeald & ﬁﬁnéﬁ%ﬁﬂaﬂ‘ﬁ%éﬂ@”f&ﬁﬁ'@ﬁ9n§1§gﬁglnpoggegtgo a

silicon atom™ specifically by dinethylsiloxane/ nethylhydrogen-siloxane

copol y&ete 1 Pénendc @f ahi £6y | Safth Ndaffl e Wit HiaiRlNY kBYd62E8R13ilyOX¥ 0@ OUP,

di et hyl si | oxane/ met hyl - 'hydragen-si |l oxane copol yner the end of which is

hi ndergeesh t ShebtsMBE DY hShk9¥¥edroup, pol y(nethyl hydrogen-sil oxane) the end
of which is hindered wwth trinethylsiloxy group and pol y(hydrogen

si | sequi oxariee . cfbesaBKDhgOhgeéhe exespbmpledicdobgl pbakiogganesilokanbe
used is selected in the range of 0.1 to 100 parts by weight, preferably
0.3 t h&Vipar tinv bits wenghtmdiasadieon 400 lpardts thy Wwidgbyeal dtmwmsaddathon
reaction type silicone. Exanples of the silicone which has the function of
nmodi f yooydede tel easisnd ichar agtem| stspeciffidel our & f dimethgladéoxane/

pol yor ganosi | oxane not having in its one nol ecule, an al kenyl group or
hydr ogeeitlay biny dneaenoadibdxanea coipoilggerattdrm spécioffi othigh yis hindered
polydlnethyIS|onane the end of which is hindered with trinethylsiloxy

gr oup Y&keP pol R Het Y 45 e @smel 1 P9y ety WP whiddethylsiloxane/ methyl-

hydrogen-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
vweight, 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 reléasing 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 usually 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,
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i s hindered with dinethyl phenyl siloxy group. There is usually enployed as a
catalyst; a platinum base conpound, which is exenplified by platinumin
fine powder form platinumin fine powder form adsorbed on carbon powder
carrier, chloroplatinic acid, an al cohol nodified chloroplatinic acid, -9

chl or ORI A O efd P POl X, Bahb gk 531 3LYSLnaNL o QUM 41g

catal yst. The anount of t above- exenp I éed t sed is1n

t he ra@%%dﬁuﬂ¢&9t4999tpp@bea@%63ﬂém%ﬁ|¥hQa%%@yeQ%x%m§ﬂfPfﬁd y§g the

addi tion reaction type silicone and the crosslinking agent. On the ‘one
hand, tdee RhQIRSENS tirZ &hd & fydISed 1 td ot | UbgERC AL 1y ASased

silicone conposition is not specifically limted, but may be properly

opti onalnl sl e6ted bRbuHE® offf ARe tH@SLL 1Rt rbaVEi BRT 4pE018 1RRYhe and
customarily used in ultraviolet curable resin. Exanples thereof include

benzoi nhe hemasqihenanes.aganret ophenones, a -hydroxy ketones, a
-am no- ketones, a - di ketones, a -di ketone dial kyl acetal s, anthraqui -

nones, thi @manthenemendahlie aiHer ppotpeundstiibe hanzpensusdE exengdd fi ed
by benzoin, benzoin nethyl ether, benzoin ethyl ether, benzoin isopropyl

et her, ald@nizcion medntidn etyes , shenzoha csmpubykiehhars anrd as ootk 1

whi ch benzoin is bonded to both ends of polydi nethylsil oxane by ether

| i nkage imtfedenkephergnds apeopgehypl iocbitednby lgensophanohefor use from

p- phenyl benzophenone, 4, 4'-di et hyl am nobenzophenone, di chl oro-
benzoplk&R&ite, that Aty | Bergt pEnrepherbneughdmar idyhmseide nzo-ulghenoitele tThe
acet ophenones are.exegplified by acet ophenone, di nethyl am noacet ophenone,
3-nethfP§@éFﬁbH§ﬁHﬁb, AQWﬂﬂqﬂﬂéﬁﬂﬁqﬁOf include benzoins, benzophenones,

acetophenones, a -hydroxy ketones, a -amino-ketones, a -
diketones, a —-diketone dialkyl acetals, anthraqui- nones,
thioxanthones and the other compounds.

The benzoins are exemplified by benzoin, benzoin methyl
ether, benzoin ethyl ether, benzoin isopropyl ether, benzoin
n-butyl ether, benzoin isobutyl ether and a compound in which
benzoin is bonded to both ends of polydimethylsiloxane by ether
linkage. The benzophenones are exemplified by benzophenone,
pP-phenylbenzophenone, 4,4'-diethylaminobenzophenone, dichloro-
benzophenone, trimethylsilylbenzophenone and 4-methoxybenzo-
phenone. The acetophenones are exemplified by acetophenone,
dimethylaminoacetophenone, 3-methylacetophenone, 4-methylaceto-
phenone, 4-allylacetophenone, 3-pentylacetophenone and propio-
phenone. The a -hydroxy ketones are exemplified by 2-hydroxy-1-
(4-isopropyl)phenyl—z—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) -



phenone, 4-allyl acet ophenone, 3-pentyl acet ophenone and propi o- phenone. The
a -hydroxy ketones are exenplified by 2-hydroxy- 1-
(4-i sopropyl ) phenyl - 2- net hyl pr opane- 1-one, 2-hydroxy-2-nethyl -1 -
phenyl propane- 1- one, 1-[4-(2-hydroxyethoxy)phenyl]-2-hydroxy-2-
met hyl o 1- roxycycl ohexyl phenyl - ket one.. . Th .
B 2 e B TR R e S 7 sty ety Tamino-

-am noket o are éexenp Ayl -

h | - 25 | l, - d 2-b | - 2-di net hyl am no- 1-
pheny 1—%4&3%9 ﬂoﬁﬁ?ﬂ%ﬁ#ﬁle}bf%@%eQQ—?%e.eqﬁé?kgtaéﬁ%étgn§g1gge exempsy by

(4- nor phol i nopheny -one. The 'a - nes  ar e exenp-

benzyllQBQeﬁiQQ?tﬁgnz;heeﬁuﬂdhggEgg?lquhhyl?C§&§#%t03£6d§é§ Phisfleed Ry
e al .

benzyl di net hyl "acetal "and benzyl di et hyl ace e ant hraqurnones are

exenpl hiieed ch¥mg 18ty hiaALy 1161RR%hy4- eLh 23Nt RRAqU 143
2-tert-butyf aﬁ%hraduino%gtand 5Y am no gnthraqufnongﬁﬁThggﬁﬁ'3g§ﬁfﬁg%es

are eX@ﬁEkbﬁLedhﬁya%th@%bmﬁhpn%ﬁiQ&%an%H%di%i%HhﬁztQLﬁé%ﬂ§hogﬁthraqu—
2- chl or ot hi oxant hone, 2, 4-di net hyl t hi oxant hone an ‘

2, 4- di ehbytkt, hizoxamylonentiheg@itdie, conpordsuey e sxeRPLahiRENEY ahar blLary
am nes such a triphenyl- am ne and p-dinethyl am no benzoic ester, and azo

conpountdsnsucintiasa@aohbréi sabid yeRDbkahtRdneANYaref themphovesaxanpl iti ed
phot osensitizers may be used alone or in conbination with at |east one

ot her . mghbyarptihti oxiahdheale ,t @-ke¢hydet ibkaseheaked 2i-ehlibe otaigsadftn@n@] to
30 parts by weight, preferably 0.05 to 20 parts by wei ght based on 100
parts By4wndigkthyfl thiexastthionaneudt 2f 4 +dvce Huyl th vk aredodneon Thypetaielri cone
and the crosslinking agent. The aforesaid addition reaction inhibitor is a
conpon€AMPOYEEE fagre et boked obyi fpatiipny tamd nesnpositt | antwiphesiyél-f

life stabilit% at roomtenperature, and is specifically exenpli -
amine and p-dimethylamino benzoic ester, and azo compounds such

as azobis (isobutyronitrile).

Any of the above-exemplified photosensitizers may be used
alone or in combination with at least one other. The amount
thereof to be used is selected in the range of 0.01 to 30 parts
by weight, preferably 0.05 to 20 parts by weight based on 100
parts by weight of the total amount of the addition reaction
type silicone and the crosslinking agent.

The aforesaid addition reaction inhibitor is a component
used for the purpose of imparting the composition with shelf
life stability at room temperature, and is specifically exempli-
fied by 3,5-dimethyl-1-hexyne-3-o01, 3-methyl-1-pentene-3-01,
3-methyl-3-pentene-1-in, 3,s;dimethy1-3;hexene-1-in, cyclic
tetravinylsiloxane and benzotriazole.

In the present inventioﬁ, a coating 'solution having a
viscosity which enables coating is prepared by adding, in a
proper organic solvent, the additidn reaction type silicone

composition containing a photosensitizer together with a variety



fied by 3, 5-di nethyl -1-hexyne-3-ol, 3-nethyl-I-pentene-3-ol,

3-met hyl -3-pentene-1-in, 3,5-dinmethyl-3-hexene-1-in, cyclic .
tetravi nyl sil oxane and benzotriazole. In the present invention, a coating
solution having a viscosity which enables coating is prepared by adding,

in a Q{pp@d’o cg‘?emt?s SQ:loveHE’ Lpgdadgétid)&irxe tie%rc]:h{ %8% Sgl ié}?egs?cxiib%?

conposi tion containing a photosensitizer together Wi a vari

COMPONGHYSpd O B USPSle 35 4lp] £ Sh RAGH. 2t %P SSELLLPEL PI P [4] 08 THE:

organi ¢ solvent is not speci mt ed, may for "use

from valdpupeSolyeot e NEHdidi Ngef Hron NGLANEE S %ﬁ%%?qacﬁl&%qn for

t ol uene, hexane and heptane, ethyl acetate, net etone and a

m xtur g idedeed, HRrRA I $0kUEhONa E NuS NIRRT €9 3G0QF dhAE tRepPSne ,
present invention is applied to either or both sides of the aforesald

substr aftth 1 | sedya t@anse @iyl TOfn NHHGEe MHAVAINP: £OG e MBEHOL, £ bar coat
nmet hod, spray coat nethod, spin coat nethod, etc. so as to install a |ayer

of the additTa ¢EMEINPsd VPEi dni | HI0ONpr SIS | 4 ¢ @B FHY 4 &) €0 dpresent
photosensitizer in a coating amount expressed in ternms of solid content in
the rangeeftiR®lisoapplieg/ nih dhehepabirn@aiusideshod ARidgatessshban
0.01 g/n2, brings about poor releasability, whereas the coating anount,
when beiulptrajie fhim Dy2ngamd, chustsr déhethoral edravatrabidddty métieedam c
slurry such as the occurrence of repelling at a tine of ceramc slurry
coat i nPArTHIHY BettrTorsn iy sadath methad) eHslbi¢ddly mthade <er anse gseen
sheet, coatability of ceramc slurry and the |ike factors, the coating
amount % RS Ir afgelayepr e?br 1§ adddtiom oreaciar, pwpei ced hi¢gne
I .07 to 0.1 g/ n2.
prefer%%ﬁ%ééition contgining a photosensitizer in a coating amount
expressed in terms of solid content in the range of 0.01 to 0.2
g/m?. The coating amount, when being less than 0.01 g/m?2, 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/m2?, particularly preferably 0.07 to 0.1 g/m2.

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 compositibn..The heating
temperature, when being lower than 40°C, causes a fear of

insufficiency- in drying or preliminary curing, whereas the

heating temperature, when being higher than 120°C, causes



The. substrate filmequi pped with the Iayer of the addition reaction type
sili'cone’conmposi'tion according to the present invention is at first
heat-treated at a tenperature in, the range of 40 to 120C -to
prelimnarily cure the resultant |ayer of the addition reaction type

silicone res sition. The, heatin erature when bei ng Iomer t han
aoc *BEARl D SGde ngaffv’aah@? e Yngfé‘ll 3Pal | 18 ndtFaaaY | e

wh t he, h t wh b h th 120C , .causes -12
her naf® ST hicabe e \hiE rmareusr%e'hterlefgxr}eff%dﬁn no g‘be'g?téi?ﬁ°tﬁ8nsbﬂfé??é°8f he
h t Tak t e dryin i m nar
cur i hot T RS ST RRABE s FREPe” a *aeg{n%‘i SheahREaf " nBkianenfly

temperatyr¢;js Rgherabl v ¢Ag LQstlﬁgnqsms éfautmg gl%,m The, | gy pygeflf m%ﬁ

e
addi tion reaction type ‘si one osI-"tion een arlly

cured ;yh€ga$ft§@a£geméok§ subj ected to inline uItravioIet ray radiation
to conple cure the llayer. Usable ultraviolet |lanps are avail able from

preV|0US|Y'?ﬁ%llK?@Wndﬁ”ﬂK%SH§51@§on'QQaQE§%§UQ3ﬂ3”§4‘fbyﬁ@oéomkggPL
nmetal halide | anp, high power netal halide |anp, "non- ectrode ultraviol et

| anp. o hese chnans €| %@tarnogﬁréximmpiﬁ} chzem iy Pheber able dfanp t he

viewpoints of |less thernal danage to the substrate filmand favorable

cur abidik yeOfed hec i liingane: GaRRasibies | Aypr i 4105 kabl goppisauipl et
em ssion efficiency, infrared ray irradiation rate, etc. The foregoing

| anp isuewaidhadl eayeem Uvabbe HiluddyidtetbulbmpY batd anrditih®id | Kfom
manuf act ured by Fusion Corporation, of which Hbulb and H+ bulb are
parti cetaviguplef eedbl 8novne luimpsawwdhetad riviagh git@fisure mercury vapor
lamp, metal halide lamp, high power metal halide lamp, non-
electrode ultraviolgt 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 irradiation
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 castipg film according to the present invention in which the

cured layer of addition reaction type silicone composition is



output may be properly optionally selected, and is in the range of usually
30 Wecmto 600 Wecm preferably 50 Wemto 360 Wem The tenperature at the
time of ultraviolet irradiation treatnment is not specifically limted if
carried out inline, but nay be either the tenperature under heated

condi UgdBeghat el o o 6T LIBANCRIA0G LAt 0F oL OO Py At The

above- nenti oned production process ena 0 obtain

accor difBg orRpIRe HBRSENf el dWEN L OPLE, \_N?.hﬁh wthqeégcqsedf %‘é{e%r% deirtmia .

reaction type silicone conposition Is 3 fornmed on erthér "or bo si des of

the subsifiakadd |dp Mﬁfhkf@,\’oixﬁ’lgéﬁt@&hx‘?%kﬂegﬁ\ﬁeh@g%eh?%?3qﬁ%ie%¥'sl {aat%é ree

fromthermal ‘shrinkage or winkle, 1nparte 't tre igh ness

and bpsisdaesexhadd BNdnt N g0ababhbi i Yt 9l oFer P sl ULT ¥r APdaRE! §356-aRi ity
of ceram c.green sheets. The casting filmaccording to the present

i nvent adAlityused cchr@miRr @deenN@nheiani ¢ green sheets, and is well suited
for producing ceram c green sheets having a thickness of preferably 201L

mor |ess, mMbre casefiekalliinl@ttoidahgl €9S thRalriegWnar livivepiabar akl Yus&hl m
or less. As ceram c green sheets to which is applicable the casting film
accor difrg tprofiecpngserdrdamvenigrern NBREEDS, | Sanmda sOf wehE £Hereda C f@reen
sheet which has a high dielectric constant and is wused for a ceramc
capaci Pspdugipke degramicf givqn sheetagneting gr eenckhees whi phteiferapag f or
a lam nated inductor elenment in the formof chip and the like. In

parti cdPar ™ jeri sleisi r asire t orefpplaplyhel@asni nox f ilensaccpnditng ulartihe
present invention to the production of green sheets that are used for a
cer ani BY@5Ba8PHEr 61 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 in 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,,,NBz,,)O,, further Cd4d,Nb,;0,,
PbNb, O and PbTa,0,.

On the one hand, as magnetic ceramic contained in ceramic

green sheets to be used for laminated inductor elements, mention



for-mniaturized portable devices and which has an extrenely miniaturized

chip sizé of 1005 form As the ceram c which has a high dielectric constant

and is contained in ceranm c green sheets to be used for a ceramc
capacitor, nmention is 'nade of a conpound having perovskite crystalline
structuyre s Chcﬁ? not onlg bariumtitanate (BaTi OB) but also PbTi (8 ,
KNbOB }Spﬁ‘ag’ﬁ . SPINRL Bypgterrite ngrclegasngd bpse fppRALems NindapsTa?2
6 . t he,one hand, as_magnetic _ceram c contained in_ceramc _green
sheetg¥?5r6§euSéﬁjf ?S?aﬁ?ﬁgiga'iMﬂuﬂﬁﬁe Tehts, NenfRoRases fiefritge of
spi nel iy ferrite such as Zn base ferrite, N se. ferrjte, Nh base
ferritgﬁ %E 65%55fg?FF%g?’hﬂéﬁﬁgbagas?eFFFféFe'NﬁﬁZﬁhbégb bafei derrigezn
base f i tye, N - Cu- as reite . and Mh-M)-Zn base _ferrite, hexagona
systen?bérrﬁ?eﬁgnéHtﬁgugii gg%fﬁg’ce?%ﬁ?%oﬁ?ggﬁy§ﬁ€3lsfﬁFEIt?odﬂb d%%ﬁor

i nstanggy by mxing ceram c powder, a proper solvent and a binder such as
pol yvi nyl al cohol base binder, carboxynethyl cellul ose base binder,

butyral baseni ndefami c aghikihc Hidde %errﬁgé@?% Sleyrr yﬂa@tgéj Jing,,

coating of the resultant "slurry to the cast 'm accordin o the?

presenhikdMgNtddhmyc t PewHaE, Ofa apHYFLPT soiflhe Und h !biilfx%’eranguglﬁ ylng

treating the coating to formceram c green sheets each in a thickness of

pref er pbhyv2Ap1m 8l coh63S, bABEE W1 RE&F 2b! Yo Ay JH ANy 125 Te 1A S Bk
preferably 6# mor |ess. The green sheets, when used for a ceramc

(r:]_apﬁci bondear e blioynell haddiebusdeef bhe AdoFIEsAl 8in@eaM €o PP S-hawi ng a
'9 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 20 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
formed 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 shéets 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 in the form of



diel'ectric constant as ceramic powders, and desirable electrode patterns
(i,nternal electrode patterns) are formed on the resultant green sheets

t hrough screen printing or the like by the use of an printing

el ectroconductive paste containing netallic electroconductor. The ceram c
green sgeets are released fromthe casting filns, and lam nated in a |arge
nunber S?8P - usual ly at | east 100 sheets, press-stuck under heating, and cut
into chips of si rabl e shape,, Subsequently. the chips _are subjected to
firing trea?ﬂeg etSaBFogégangPﬁ §Fﬁg8rfh§¥tﬁnafﬁiEseﬁa§?raacéP§ﬁP8ted
capaci oL 1.s_obtained which is_equipped wth internal e|lectrode and has
nnnoli@ FECEPFUE grenitn FﬁSrFoPﬁ1o%gngdcﬁ?5?mFﬁ 9ﬁ8e8a§geﬁﬁér§qPHBP§Feen
sheet s a_laminated _inductor_el enen there are formed ceramc
ar con Shet: 138 GEhBT T <ol RANEErpant HEEEh R T TP EFheEP AR Rar PaCterns)

el ect 1 pFORRUCLARPHA SIS )as | thd o SATE MIRNNPT o3 Lhe £9r eoi ng by thg use

of the aforesai magnetic ceramc p ceramc p er

by reﬁsahéegcthéePEHQSdU§$w§éP§_%ﬁsé@%ﬁéﬁﬁ%okﬁ%ﬂe%s'a”&%%&%@fthd”% or

el enent s obtained which Is equippe e‘interndl “el’ectroconductor

and hagepBAOLhhhi €nst raddlifudd Lhgef 0pm Olf,hecrf-cﬁ'eldcf.‘i_r% e fol howiRgdeelyhe
W

present invention will be described in nore detal reference to

conpar ahduvetexaspbasnands vwbtkingaewaiphess vhLePpbaeyen shal hnpeyghalimt
the present invention thereto. Evaluations were nmade of the various

char acékecstocsndlicteacharnf hbhe e@sidlngHild NnEtkhatuyer & pbtabneds Aghr g¢gh

t he wor ki ng
chip.

In the following,'the present invention will be described
in more detail with reference to comparative examples and
working_examples, which however shall never limit the present
invention thereto.

Evaluations were made of the various characteristics  of
each of the casting films that were obtained through the working
examples and comparative examples according to the evaluation

procedures as described hereunder-

(7) Curability

Curability was evaluated in accordance with the following
criteria by the method comprising vigorously rubbing the surface
of a cured coating on a casting film ten times with fingers, and
observing the smear and rub-off on the film. |
© : no smear nor rub-off observed at all.

QO : slight smear observed (not causing practical problem)



exanpl es and conparati ve exanpl es according to the evaluation procedures
as described hereunder. (1 ) Curability Curability was evaluated in
accordance with the following criteria by the nethod conprising vigorously
rubbi ng the surface of a cured coating on a casting filmten tines with
fingers, and observing the snear and rub-off on the film Qo : no snear
nor rub-off observed at all. Q: slight snear observed (not causing

practi gal, I -1 o] Snear - of f rve tines i ng
g e A e e o
(causi ng p@gg%hgﬁB problem X X : marked rub-off observed show ng
insufficient curing (2) Non-mgration property of silicone Non-mgration
ProperLy. ofm$iltd§ORMMGS GYehUaldithide ARSI danseoet Nl Do fO4 | QWaRG ing
criterita by the method conprising lamnating a cured coating on a casting
filmw th apPEEtlichm prapRkwhyng a load of 1.97 Nmm®R to the | am nate thus
formed, allowng the lamnate to stand for 24 hours, thereafter peeling
the PEX &i kmmatketheubabiEfabgscp@icat ishgwting iagupatied epur taggngith a
felt-ti pped marker, and observing the extent of repelling to confirm

whet he =) | NeanRmiwaatpbAS pRbpeitRObf @i 1A@okiegr ati on observed at all Q:
slight mgration observed ( not causing practical problem) : sone

m grati on oNesrmédrétsonet immspaaiisi ngf pr adtliicane was evaluated in

accordance with the following criteria by the method comprising
laminating a cured coating on a casting film with a PET film,
applying a locad of 1.97 N/mm2 to the laminate thus formed,
allowing the laminate to stand for 24 hours, thereafter peeling
the PET film off the laminate, painting the laminated surface
with a felt-tipped marker, and observing the extent of repelling
to confirm whether silicone was present or not. |

© : no migration observed at all

O

[}

slight migration observed ( not causing practical problem)

A : some migratioﬁ observed ( sometimes causing practical
problem)

X : considerable migration observed (causing practical problem)

X X : marked migration observed |

(3) Flatness (thermal shrinkage or wrinkle)

Flatness was evaluated in accordance with the following
criteria bf the method comprising visually observing wrinkle on
a casting film, and also coating the cured coating with ceramic
slurry in a thickness of 6 m , and examining whether uniform
coating was possible or not.

© : excellent



problen) X : considerable nigration observed (causing practical problem) X
X, . 'marked m.gration observed (3) Flatness (thernmal shrinkage or winkle)
Fl at ness was evaluated in accordance with the following criteria by the
met hod conprising visually observing winkle on a casting film and al so
coating the cured coating with ceramc slurry in a thickness of 6g , and
exam ni@Qg Wahef noik fernsiedapfagtigal ppeehbbe® or not. Qo : excellent -17
Q : good ( not causing practical problem) Q somewhat inferior(_sonetines
causi nddpr aenethaprodpferjor XK sonetings (causing practieal preblem) X X :
extrenely inferior (4) Adhesiveness of cured coating (after 70 days)
Adhesi VEnedd IR {5 ebfC¥2i PHPIRSt B} REVRHLPM accordance with the
following criteria by the nethod conprising vigorously rubbing ten tines
with fifgérs,®% ‘%?XXab’éf%‘Fl%rcured coating on a casting filmafter the
| apse of .70 days fromthe freatnent wth siljicon bserving the

{%f) Al %

rub- of £ G T DA P hC YT Y ‘t"h%tjﬁﬁ. her ?n‘gar‘lgﬁ)g-off observed at
o & oL R OB SR o T ACER o B B8R
o o ST RS TR RIS, B T B oA P DigbLolrg vel
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 f£ilm.
©® : 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
(ES) Coatability of BaTiO; slurry and coatability of ferfite
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



sldrry By the use of a ball mll, BaTiO8 slurry and ferrite slurry were
‘prepared ‘respectively by mxing and di spersing 100 parts by weight of
bariumtitanate (BaTi OB) powder or N -Cu-Zn base ferrite powder, 10 parts
by wei ght of polyvinyl butyral and 10 parts by wei ght of dibutyl phthal ate
with the m xed sol.ution of__toluene and.ethapol j£h was added t.hereto. A
casti ndCFFI m V& uatu‘?{%l f 6f'm ?cﬁ%ﬁa%ﬁcﬁ twﬁtgjny%g’F t#gig W es ™t q:lﬁasrlo“ibt §?’ned
So as to in.a coating,thic f. 6p t-er dryving Lected
to dr yYJhsgu%;% tﬁgﬁ rf’okﬁr gﬁ‘gr é"elr%gggéclt it\ye ggesgénllg]hnesgt%wﬁﬂgoggggg%i ﬁfty of

BaTi O3 ngd.coptabil Lty¢O [ byery -18 were eval uated in
accord%%%:gLtl tf}l tgﬁegf%l P(%J\?ménéfc%%{’gﬁaéﬁ?/% vésual | y observing the
vet t abpl i tyy£EePEhti Ng and unevenness of coating ) at the time of slurry

coating. Q excellent Q good ( not causing practical problem A : sonmewhat

inferigr( §058ti("RLCANSLEAgPpRSLELERL1PpABLEEK) X inferior (causing
practical problenm) X X : ex?remel y inferior (6‘ Rel easability of BaTi OB

green aheetomadnhel easabibilysohetinesi Egugingnpsheet cakaghonlehe green
sheets which were prepared in the sane manner as in the preceding item5)

was | agi naigdeMibh dcpUESAYr pracEeBslt p¥ebadipsi ve tape(manuf actured by

Nitto Denko Corporation wunder the trade nane"31B Tape"). Each of the

resul t ank spertremelywasfarliomed to stand under the conditions of 23C and

65% R H for 24 hours, and cut into pieces having a width of 20mm each.
(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 using the dgreen 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



By ‘the use of a tension testing instrunment, the casting filmof each of

t he 'speci-nens was peeled off the lamnate at an angle of 180 degrees at a
velocity of 100 nmeter per mnute to nmeasure the force required for peeling
(peeling force). In addition, releas- ability froma releasing filmwas
evaluq&gqmgqaaqcordance with the followng criteria by using the green
sheet e prepared with a coating machine. Q excellent Q good (

ot caust NGy PG coln ESLel A poreiale LU el fld. SONEL 1RSS5S

practical proble eri1 or “(‘causi'ng practica

extre wRLeri oy - ampl e . addi ti,o ion.type silicon
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silicaads Aamtl easing ag9nt 6 Mgwf gatused, Py yeIghay JPWaROrLddd Shih i cone
Cor poration under the trade name "LTC 760A") conprfising as a principal
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group and a cross- |inking agent ( polynethyl hydrogen siloxane) . To 100
parts TayawebDeht ©brhheg almivierdmiy | coegopaicienpalind&gr adientruas asidesl one
part by wei ght of acetophenone as a photosensitizer. The m xture prepared

in thi"L My 606" )di daexi siidy as ar gahiine ipallv amgr «urgnt ,Si gl f timeiey BS a
principal ingredient to prepare a .coating solution having a solid
concemirl®iagre dfavoimeg Bexenyl group as a functional group and a cross-

linking agent ( polymethylhydrogen siloxane). To 100 parts by
weight of the abové—mentioned principal ingredient 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 sblution having a solid concentration of one 9% 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?) . Subsequently the coated PET film was heat-treated for
20 seconds in a hot air circulation type dryer at 50, 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.



wei-ght. The coating solution was uniformy applied through gravure coat
nmethod, to a biaxially oriented PET filmhaving a thickness of 38p m so
as to forma coating thickness of 0.1p mafter drying (coating anount
expressed in terns of solid content being 0.1 g/m). Subsequently the
coated PET filmwas heat-treated for 20 seconds in a hot air circulation
type df¥ém aresgcvenans Takdedilately thereafter was irradiated with
ultraviolet ray by the use of a conveyor type ultraviolet irradiating
machi nEXaBRPpEd with a fusion H bul b of 240Wcmin which a heat ray cut
filter was high diffusion type at a conveyor speed of 40 neter per mnute.
In this manfleMiX{tNEaddist PEPPRESE PInMiYAAT §hiej adid tdemp asiacitde nwds Reur ed
to prepare a casting film -20 filmare given in Table 1. Exanple 4 A
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one % by weight. Thereafter & casting filmwas
ingredients was added one part by weight of acetophenone as a
phbtosensitizer. 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 manner as in Example 2. The characteristics

of the resultant film are given in Table 1.

Comparative Example

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 % by
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.



prépaied in the sane manner as in Exanple 2. The characteristics of the
resultant filmare given in Table 1. Conparative Exanple 1 The addition
reaction type silicone resin conposition which had been used in Exanple 3
was diluted with an organic solvent conprising toluene as a principal

|ngredbgﬂbaggt35%p Lamd1C03t i ng sol ution having a solid concentration of
one by-merght——%%e—g%afrﬂg solution was applied to a biaxially oriented
LT f10m i N rhae a@a@eaapgeruascw.tp%g%gb% Lexahgpdas heat. -lpsated fof 30

seconds in a hot air circulation ryer at = 110+ to prepare a castlng

film Waebaws @%@QE%@S%% Uxddpr st EAB! tlnpOra& Y V&f\ 'tﬂeTchte
-22 Conparative Exanple 2 The procedure in Conparative Exanple was
repeat @drt @i ERA ford €956 1 Beybil MAxcept bhatishe taipesad upe 0|f1ot°ée hot
air circulation type dryer was set on 150C i nstead of 1109C Vari ous
char acvatii®hisCs chfardia drastlitcantoff | | tA&r ergéyBrant) fFabhe ireCoRAMtinye
Exanple 3 A conventional ultraviolet curing epoxy ring-opening type
si | i coftabdenpr.i si ng pol ydi net hyl si | oxane havi ng epoxy group as a
functional group as a rel easing agent ( manufactured by Toshiba Silicone
Co. Ltd. under the trade nane "UV 9300") was applied to a biaxially
oriented PET film Thereafter w thout being heat- treated, the coated PET
fil mwasmpabpsdévedExempller a¥i ol et ray irradiation under the conditions

same as those in Exanple 1 so as to cure the silicone as a rel easing agent
to prepare A conventional ultraviolet curing epoxy ring-opening type

silicone comprising polydimethylsiloxane having epoky 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 cdre the silicone as a réleasing agent to prepare a
casting film. Various characteristics of the resultant film are

given in Table 1.



casting film Various characteristics of the resultant filmare given in
Table 1..-Table 1" -1 Non-m gration Fl at ness Adhesi veness Curabilityproperty
of (thermal of cured siliconeshrinkage coating (after or winkle70 days
Exanpl e 1QU Exanpl e 2Qo0 Exanpl e 3QoQo Exanpl e 4QQ0Q Conp. Exanpl e 1QX0X
Conp. Exanpl e 2QoQoX XQo Conp. Exgigyl £, 3G0( (Remar ks} Conmp. Exanpl e:
Conparative Exanple Table 1 -2 Slurry coatability Green sheet releasability

BaTi 8 Exanple 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 FAN x FAN X
Comp.

Example 2 © © X X ©
Comp.

Example 3 (@) O © @)

{Remarks} Comp. Example: Comparative Example



Exérrpl‘e 2 Exanple 3 Exanple 4 Conp. Exanple 1 Conp. Exanple 2 Conp.
Exanple 3 BaTiOB ferrite peeling force (m\20nm releas ability OOx X X
XX00x XX X5.39 5.39

Table 1-2

Slurry coétability Green sheet releasability
BaTiO, ferrite
peeling | releas-| peeling jreleas-
BaTiO, ‘ferrite force ability| force ability
(mN/20mm) (mN/20mm)
Example 1 © © 5.39 © 5.49 ©
Example 2 (@) © 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 S P

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 0.04 g/m? instead of 0.1 g/m2. 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/m2. The



9.41 *5.49 16.66 (Remarks} Conp. Exanple: Conparative Exanple X ferrit

peelsing .force (mV20nmm 5.49 5.49

9.51 5.59 16.86 e releas ability OO

O X X x Exanple 5 The procedure in Exanple 2 was repeated to prepare a

casting filmexcept that the coating anpunt expressed in terns ( _
é)igéng{%égféegg of 0.1 g/nm2. The results are given in

content_was. set_on

Tabl e ZSEXHMDIAFS

Example 7

The procedure

in Example 2

of solid

was repeated to prepare a

casting film except that the coating amount expressed in terms

of solid content was set on 0.

results are given in Table 2.

Example 8

The procedure

in Example 2

12 g/m?2 instead of 0.1 g/m?. The

was repeated to prepare a

casting film except that the coating amount expressed in terms

of solid content was set on 0.20 g/m? instead of 0.1 g/m2?2. The
results are given in Table 2.
Table 2
Slurry coatability | Green sheet releasability
BaTiO,4 ferrite
peeling | releas-| peeling [releas-
BaTiOg ferrite force ability| 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 ©




The procedure in Exanple 2 was repeated to prepare a casting film except
that. the.coating anount expressed in terns of solid content was set on
0.06 g/n2 instead of 0.1 g/n2. The OO X X -25 results are given in Table
2. Exanple 7 1' The procedure in Exanple 2 was repeated to prepare a
castingxgklgkeﬁsept that the coating anmount expressed in terns of solid
conten n 0.12 g/n2 instead of 0. 1 g/ma . The results are given
in Table 2. a The proc i n ampl e 2 was. repeated to prepare a
casting fil 'rrn@eéxc %lsctgﬁg?%t h%’qu%?glrﬁ%i%m%ntwaéc'xp%"ggggaelsn 2r r%re%&%oﬁ d
cont enEa%§n_§ljet fqa_mo' %Q(c%/ﬁ It %tbtea@h%f Q'em%eqja%r'e T%% rt'%se:J![ il/')sé)tar (:"aliq‘I ven

in Table 2. Table 2 Slurr oatabi I ityG een sheet rel easab
BaTi C8Lerkiha®iBaT rig eellng gl eas- | i as.-
forceability?o%ceabi |§yd%k%?2§##$(#ﬁ%.fﬁgnépﬁgaﬁéﬁ%§%$8§6é.%%8 - 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 100C instead of 90°C . The

results are given in Table 3.

Example 1 1

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 120°C instead of 90°C . The

results are given in Table 3.

MTable 3 -

Curability Flatness ( thermal

shrinkage or wrinkle)

Example 9 © ©
Example 10 © ©
Example 11 © @)




Exanpt e60005. 39Q05. 490 Exanpl e75. 39Q05. 490 Exanpl e8006. 59Q05. 780 Exanple 9
The .procedure in ' Exanple 3 was repeated to prepare a casting film except
that the tenperature of the hot air circulation type dryer was set on 5090
instead of 90C . The results are given in Table 3. Exanple 1 0 The
procedyre ] | e 3 was r%peated to prepare a casting filmexcept that
the te Lt 1 circulation type dryer was set on 100C
instead of 90C . The . results are given in Table 3. Exanple 1 1 The
procedur e i n"BECANEE 1\ &Ed "% e;frt%ﬁé:r &3 they ALSTET 1RSSR £ hat
the tenperature.of the.hot air circulation type dryer was set on 120C

i nst ead oflSQOIE'quﬁgssl;ggﬁl 3:50 YR R Fﬁsﬂl\ége fé.l)("ra"ﬁflec% { RDYSPR AR

APPLI | 1ln s rizi.n he working effect of the esent _invention,
it isc%g’gt'é&s“ | b#%oljao ltcgi %r%e%asst ﬁ?% f'lg?m%\ﬁniec'ﬁp?%y%ée&q n? proitihg a
ceram ee I J ] pagito a |am nated
ceram SoURARANeT AniRaEHR! G SELAIME RAPAGIA Of it LATLACLES
Si 11 CoRGANHIRS Ui on. BAVe Bfkq f 849LaDler aghas) £8m o§9P§EBatheﬁJlrlyg{n
which is excellent in coatability of ceramc slurry and releasabi Ty of

the ceaaBrapliceaiidetianadyl Yo gh hasthiadle ffalmessnPeNes sCAkRE 1ent

in coatability of ceramic slurry and releasability of the
ceramic green sheet; and which has high flatness never can be
realized by any of conventional film, by installing on the

substrate film, a cured layer of silicone composition throdgh
combinational use of heating treatment and ultraviolet

irradiation treatment.

__28_



realized by any of conventional film by installing on the substrate film
a cured Layer of ‘silicone conposition through conbinational use of heating
treatment and ultraviolet irradiation treatment. CLAIMS | casting film
which is used for producing a ceram c green sheet and which conprises a
substrate filmand a cured |ayer fQr thereon of an addition reacti.on
type silicone conposition contai nicﬁd\ hot osensi ti zer, characterized in

t hat said r er..is forned by heat-treating a.layer of a. L
phot osgjrlls'i tcilyzcg%t%'g tgf%f"né" émcl}l tli%nusr'ee c%?BnPWﬁ@CéPPi CofETEHFoI1S%h in
a coatg t es j r of solid content. in the ra of..0.01
7, SOSSRRATIHE! (SARCSOSH LI £1 I ARl SR 4 ey RA09 R0 0.

treat meRbndd RHdAdAYicY &fn A i A B QY or? tép-g'es cast inneq c}cclnl;{nc},'sfeiqcrion

produci ng a ceram c green sheet "according to 1 mI, erein
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for producing a ceramc green sheet according to Claim wherein the

addi ti Qaye@actd OpotNE& bFi M CUTIGR] td ODa FOFPLIESES pq{ﬂﬁ’éﬁéﬁﬁti%zﬁﬂ-oxa“e
having a vinyl group as a functional group. -4. The casting filmfor

pr oduciciog ta ieEmaT 6dgieeBnSheehct 8660TEH P =0 18ANE LcBhpdsithBhei {nt he
addition reaction type silicone conposition conprises polydi nethyl sil oxane
havi ng caa thege rylo wrto lyx pase s ddinhit | B&Bhs g6 OUPo18d. cHheetdstinn@d Irardqy
producing a ceram c green sheet according to Claim1 or 2, wherein the
additi % r@alli & t9p2 g9m* cabhe acohpusetatomreodpritges aafgst Wi ab t
pol ydi net Q&/I si | oxane :

120°C , followed by a treatment with ultraviolet ray irradiation.

2. The casting film for producing a ceramic green sheet
according to Claim 1, wherein the substrate film comprises

polyethylene terephthalate.

3. The casting film for producing a ceramic green sheet
according to Claim 1 or 2, wherein the addition reaction type
silicone composition comprises polydimethylsiloxane having a

vinyl group as a functional group.

4. The casting film for producing a ceramic green sheet
according to Claim 1 or 2, wherein the addition reaction type
silicone composition comprises polydimethylsiloxane having a

hexenyl group as a functional group.

5. The casting film for producing a ceramic green sheet
according to Claim 1 or %, wherein the addition reaction type

silicone composition comprises a mixture of polydimethylsiloxane-



-29 having a hexenyl group as a functional group and pol ydi net hyl sil oxane
havi-ng:a.vinyl group as a functional group. 6 . A process which is used for
the production of a.casting film for producing a ceram c green sheet and
whi ch conprises the steps of equipping a substrate filmwith a

phot osensi.ti zer- containin ddition reaction_type silicone conposition

a
t her eon@Yi"'% %oQF?‘ﬁBYéw&fg’t"Peﬁﬁ* AstUnrhippaks 9sPupoland dmkxdiméthyhe

range oﬁ.QfO%lthO.z /n2,. thereafter heat-treating at a tenperature in
the randé %P0 ao‘“ﬂ%(f‘ VHRE 9TUR &5 iy funety ®foume silicone

conposition wth ultraviolet ray to cure the |ayer.

6& . A process which is used for the production of a.castingwfilﬁ
for producing a ceramic green sheet and which comprises the
steps of equipping a substrate film with a photosensitizer-
containing addition reaction type silicone composition thereon
in a coating amount expressed in terms of solid content in the
range of 0.01 to 0.2 g/m2?, thereafter heat-treating at a
temperature in the range of 40 to 120°C, and irradiating the
layer of the silicone composition with ultraviolet ray to cure

the layer.



