[Name of DocumentJDescription [Title of Invention]|RELEASING SHEET PRODUCTION PROCESSES
Technical Field] 5[0001 FOR CERAMIC GREEN invention relates to a releasing film to ocess for
producing a ceramic green sheet. [Background A. [0002) 10In electronic devices, due to recent
demands from the marketplace for downsizing and yeight saving, components that constitute
electronic devices have been required to be made thin with reduced weight in general. In response to
thiv, he thlckne\§s oJ cerar_rglg ereev}n sheets aIsonrogresses 15 to further reduced thickness from the
current | to 5'pm, and “Ceramic green. sheets havmg a thickness less than 1 pm are produced. Such
thin ceramic gréenlisheefs caruiot accept conventiond process filids, and mayifaveto reguid a higher
performance procs ssfi.en. robcgssgﬂ Whlcg 90 has excellent ceramic slurry applicability and
ceramic green s eet releasability while being prevented from heat contraction wrinkling and which has
considerably higghcsmoethness such that the surface does not have any irregularity affecting the sheet
thickness, [0003] . {5\§Lai<fonventional process film, a releasing film is generally used in which an
addition reacti ntype silicone resin is applied t.o a pain ene reregh(PET) f as a base material to form a
releasing agent 30 Hovie et aiecessary smaothiiesscofihé teléasirg dgeritiayerchas been ircreased
over the yearg so thata..'hase material having a considerably, highly smooth, surface js used, and the
adhesiveness of the releasmg agent layer to the base material is thus reduced because anchor effect
of the silicone Fesiitgannoteasily be obtained. Accordingly, problems have occurred such as that the
releasing agent Iayq-r may-¢rop off from the base material due to rolled-up tightening in the core when
they are rolled up into a roll-shape. [00041 In this respect,there have convent.ionally been established
an. appfdach. such that primer freatrmentds 105ondticted 6 tHeb&de matétidl ¥ ordePto éntfance the
adhesiveness,af thergleasing agent layer 49 ghelgasgrmat%qlaguch an approach.includes; for
example, a method in which a primer Iayer comprising a metal silicon compound and a silane coupling
agent is prelimitiarily-applied 18 & 15 PETfilnt and an ‘additon ré4etiof-#pe sidicohgtompotind is

applied theret@ase thin with reduced weight in general. In responss Lo

is, the thickness of ceramic green sheetfs alsg progresses
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reduced thickness from the current 1 Lo 5 um,

and ceramic green sheets having a thickness less than 1 um
are produced. Such thin ceramic green sheets cannot accept
conventional process films, and may have Lo reguire a

crmance process Lilm, 1.e., a process film which

20 has excellent ceramic slurry applicability and ceramic
green sheet relezsability while being prevented Irom heat
o om et oy oo e 1o fate T iR e [ et e I e ion
COoOnTracrtio WIrinkiing zndad W Ci a5 conBLderalhly 1180
smoothness  such  that the  surface does not  have  any

30  However, necessary smoothness of the releasing agent laver
d



00051, However,smooth releasinfilm applied thereto with a silicone resin involves variouh problems,
20 such as that rolling-up failure is caused and the ejectrostatic charge capability increases at. the 1.
ime of because blockinglikely to occur due to demands for higher smoothness.For example, u.nduiy
high smoothness of the front and back surfaces may cause 25 adhesion to occur aherebetween so
that normal rolling-up may be difficult. Defects may otherwise be caused, such as that foreign
substances remain attached to the releasing agent layer surface due to electrostatic charge at the time
of rolling-out ardtpinheles aceurtintive ceramicssiuhiye3Gapplied toctherreledsiiiragentflavene
Moreover, a upiferm (B}l'% film.sheet cannot be fe%rr‘p]ep,\ because fluctuation and crawling may be caused
in the applied ceram ¢ slurry due to electrostatic charge of i the reléase agent m sur ace. In the process
for releasing the @eramic greerrsheetformed onthe refeasrng agentdayer fromethecreleasing film,
releasing failufe due tg electpstatic charge ip the relea selng. agent layer, may,be caysed, and a
problem may o occur that the ceramic green sheet cannot be released normal way, such asdb‘reakage
of the shéet. 0008} irthis: Eegard “are approactiiis condicted irewhdich partiab hydiolysate of siticon
alkoxide is prqjm:lfgélo applied to a PET film to provide a silicon oxide layer the releasing agent layer
is provided thereon trhg\s,w,mhaying the adhesiveness to the base material and antistatic tmperty, for
example.the case oflbethgfstored for song period of time and/or under high humidity, hmwever, 15 the
silicon oxide layer angdthe base matetal-may deteriorate in, mgeadhg%wggg.§§gg%rgp¥ to pgsult in
dropping-off of the releasing agent layer. [0007] To achi.eve antsic property, a base material is 20
known i.n whiéR iyl ammiohiuft'salt BPtHedike that Ras highantistati€ propertyfisa@pplied byimeans of
inld e cogt.the-time.of film forming of the base m:the.rehy to provide-an antistatic, layer-(Patent Li
achesivensss of the releasing agent layver to the base
material. Such an approach includes, for example, a methoed

in which a primer layer comprising a metal silicon compound
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a silane coupling agenit 1s preliminarily appliied to a

[
15 PET film and an addition reaction-itype silicone compound is
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However, the highly smcoth releasing film applied

thereto with a silicone resin inveolves various problems,

20 such as That rolling-ur  failiure 1s caused an the
electrostatic charge capability increases at the fime of
rolling-cut, because blocking is likelv to occur due to
demands for higher smoothness For example, unduly high
smocthness of  the front and Ppack surfaces may cause

25 adheslon to ocour therebetween so that normal rolling-up
may be difficult. Defects may otherwise be caused, such as

that foreign substances remain attached to the releasing
agent layer surface due to electrostatic charge at the time
of rolling-out and pinholes cccur in the ceramic slurry
30  applied to the releasing agent layer. Moreover, & unifcrm
thin film sheer cannot be formed because fluctuation and
crawling may be caused in the applied ceramic slurry due to

electrostatic charge of

the release agent fiilm surface. In



1,2). 95 [Prior Art literature] [ PatentLiterature] 100061 Patent Literature 1] JP06-172562A [Patent
Literature 2] 21P07-62268 30 [Summary of the inventjon] Problems to be solved by the Inventlon]
0009] However, applying the addition read ion-type silicone to the surface of the above antistatic layer
may cause the antistatic layer to be a catalyst poison, leading to Problems such as in curability and
adhesiveness of the silicone. In a structure such that the releasing agent layer is provided on the
surface of the base material opposite to the above antistatic layer, adhesiveness cannot be obtained
between the highlyrsmeoethbaSermatetiat and the releasing agentiayerand the antistaticlayer has
less film strength and slippery surface, so, that,dropping-off of 10,the aatistatic layer may ogcur due to
contact with guf(?e rolls and the Tike w en thp. rel%asing agent is applied an the fil is cat. This may
cause the dropped=off antistatic layerto beinvolved as foreignsubstancesintodthe releasingdilm when
itis rolled up inte 2.(hope, L5, thereby o result in.a problem of seratches occurring, Such foreign
F/e]easmg film may accumulate on gwdg rolls and theé fike

substances- involveé into the‘réﬂed-ﬁp

the process forcapplyihg ceramie siurryswhichy mvay potlutetheprocess therebyltecause ¢eramic slurry

20 application) failure. [0Q ,] s g}@eagye§§.gtaipg%%tio&h%%ge%@l made inconsi. deration of such
circumstances, and objects of the present invention incLude providing areleasing film that can obtain

high 95 smoothness df'théreleasing agent layer a,effectively suppress the electrostaticawhile
suppressing releasing,agent layer from dropping off, Means, for: solving the RProblems] ups 1] 30To

achieve the above objects,present ntion provides a releasing. film "or ceramic green sheet
partial hydrolysate of silicon alkoxide is preliminarily

10 applied to a PET f£ilm to provide a silicen oxide layer and
the releasing agent layer is provided therecn thus having
the adhesiveness to the base material and antistatic
property, for example. In the case cf being stored for
long period of time and/or under high humidity, however,

15 the silicon  oxide layer and the base material may

4y

deteriorate in tThe adhesiveness thereby to result in
dropping-off of the releasing agent lavyer,
[ ooom
T achieve antlstatic property, a base material is
20 known in which alkyl ammonium =salt or the like that has
hignh antistatic property 1s applied by means of inline
coating at the time of film forming of the base materia
thereby to provide an antistatic layer (Fatent Literatures
1,02
25 [ Fricr Art Literature]
[ Patent Literature]
[ G008
{ Patent Literature 1] JPOE-1725624
Patent Literature 2] JPU7-6HIBER

30 | Summary of the Invention

| Probiems To be sclived by the Invention
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However, applying the addition reaciion-type silicone



the resin layer comprising - conductive polymer and having a. thickness of 30-290 nm; and a.
releasing agent layer laminated on the resin layer, wherein a. surface of the releasing agent layer has
a maximum profile peak height (Rp) of 10-100 nm (invention 1). [00121 The releasing film according to
the above intion (Invention 1) can obtain high smoothness due to the releasing agent laver in which
the maximum profile peaK heid t (lip) is controlled, and effectively suppress the el.ectrostati.c charge,
such as when being rolled out, due to the presence of the resin layer that contains a conductive
polymer. Providingtlke resiit layer bétween thedbase materaka.nd the releasing agentdayerican
suppress the F;}L¥5?releasingﬁage!r€gt‘lg\¥er from cjrgppicgg ofg even in the case of Iong term storagt—;\.Such a
releasing film allows 2 thin film céramic greenshestwithoutpinholestohe successf .cll.y produced.
[0013] 20In the-aboverinvention (Imer ion. i)cltisipreferred that aserend surface ofthe base material
has an arithmal.ic; mean rougnpess (Rg),of :50and.a maximum profile peak height (of 40:300 nm
(Inv. ntion 2). [00141 In the above inventions (Inventons 1, 2), itis pre erred thaf the resin layer
comprises at ledst bneiseletedfromdie group consisting of polyestef:fesin barethane resin and acrylic
resin. (Invention, 3),[0015] 30In the abaye inventions (inventionss prefeued fhatthe resin Jayer
comprises, as the conductive polymer, at least one selected from the group consisting of
ommiophene:biaset condaetiverpelymer,tpslyaniline-baséw 6-Condictive polymeriangid the
polypyrrole-based.gonductive polymer.(Invention;4). [0016];1n the above inventions(inventions 1-4), it
is

film strength and slippery surface, sc that dropping-ofif of

10 the antistatic layer may occur due ©o contact with guide

rolls and the like when the releasing agent is applied and

the film is cut. This may cause the dropped-off antistatic

layer to ke Iinvelved as foreign substances  into  the

releasing f£ilm when 1t is rolled up into a roll-shape,

15 thereby to resuit 1in a problem of s=scratches occurring.

Such foreign substances involved into the rolled-up
releasing film may accumulate on guide rclis and the Xike

in the process for applying ceramic slurry, which may
pollute the process thereby Lo cause ceramic sliurry
20 application failure.
[ 0010}
The present invention has been made 1in conslderation
of such clrcocumstances, and objscts of the present invention

include providing a releasing fiilm that can obtain high
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preferred that the releasing agent layer comprises a releasing agent that comprises an addition
reaction-type silicone resin as a main component (Invention 5). 100171 In tlhe above inventions
(Inventions]in is 10 preferred that if: a peel, forte X represents a 1800 peel force Ord(1/20 of a
polyester pressure-sensitive adhesive tape No. 31B available from NITIO DENKO CORPORATION
with respect to the releasing agent layer; and a peel. force Y represents a. 1800 peel force (mN/20
mm) of a polyester 15 pressure-sensitive adhesive tape No. 31B available from NITTO DENKO
CORPORATION:with sespetttea polistied. surface: that wascobtamed by palishingihé: surface of the

releasing agent layer using.a Japan Sgciety,for the Promotion 0{%& nee (ISPR):type |

fastnehs-to-rubbing tester with a 90 polishing piece or the secon u%ace of the base n%ao'}greihnder a
condition of aweightdéfelikge and-16 tinies tetiptocating, avfetadgsing agemtlaverdetention rate
represented by (peel.force XRpeel force ¥)><100% s 859%.05, more (Inyention 6).[0018]; ., In the
above inven ons (Inventions 1-6), it is preferred that an electrostatic charge amount at the surface of
the releaSing &gent layer'is10°k7 oFlessTimmigdiately'after the releasing film rolled up into a roll- 30
shape and having a width-of 400 mm and a length of 5,000 m is rol' out with a speed, of 100 cr/Rin
(Invention 7). [Advaht_ageous“Effec_t of the Invention] r00191 The releasing film according to the
present invention can'obtairt high“sMiGothness of the teledsingtagent Ry et andceffectivaly: sappress the
electrostatic chayge,-suchas when being rolled out, while-suppressing the;releasing agentdayer from
dropping off even in the case of long term storage, and thus allows a thin film ceramic green sheet

without pinhofes'td be siebesttily prédiiced [Briet Déserijtion of Bfaiigs F0020} 1O[FIG 1FIG. 115
a cross-gectional view of releasing fitm.aceordingito ong.embodiment.of the pre gntion L Emhodiments
for Carrying out the Inventionl [ 00211 15Embodiments of the presen.t invenTkon will herei be
described.  ©ASShown'in'FIG. 17 fdi8&sing il 1°8cdording 16 the present Enfbiodiméntcomprises: a
base materiallk; aresinclayer 12 laminated on-a fiest surface: (upper surfage i FHG: 20-1L) of the base
material 11 and fqntgining a conduc iyegolymer; and a releasing agent layer 13 laminated on the re
sin layer 12. THe réi&asing filh T°dccordiing to'the presetit enibddimentis'ts b usedi.n & précess for
producing a ceramicigreemsheet {0022} 1 = sEhe basegmnaterialzkil=may-he, suchascbut natlimited. to,
approprila.tely §e5ecj;eg_ from_ any %f qonvgnti?@all% kfﬂpwn ones. S#ch babe material 11 int;Jud%s, for
example’,')filmé formed 8f3pl‘3gtei’él., such’'as polycélt jéﬁjé) %lrélghlgﬁala?éfu‘ tnothe case o

iong term storage. Such a releasing f£ilm allows a thin
film ceramic green sheet without pinholes to be

successfully produced.

[ §013]
20 In the akove invention (Irnvention 1), it is praeferred
that a second surface of the base material has an
arithmetic mean roughness (Ray of 5-50 nm and a maximoum

profile peak height (Rp) of 40-300 nm (Invention 2Z).

[ 0014])

25 In the above inventions (Inventions 1, 2, it is
preferred that the resin laver comprises at least c©ne
selected from the group consisting of polyester resin,
urethane resin and acryiic resin {Invention 3).

[ D015}
30 In +*he above inventions {Inventicns 1-3}, it is

preferred that the resin layer comprises, as the conductive
T ot P T o Ay e NN + 3 e g 4 + 1 e
polymer, at ieast one seiected from the group consisting of

8
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polythiophene-oased Conduetive  poiymer, poLvaniiine-pased



30 polyethylene naphthhlate and other polyester, polypropylene, polymethylpentene and other
polyolefin, polycarbonate, and polyvinyl acetate, which may be a single layer, or may be multilayer of
two or more layers of the same or different. 8 Among them, polyester film is preferable, polyethylene
terephthalate filim is particularly preferable, and biaxial stretched polyethylene terephthalate film is
further preferable. When being fabricated and used, polyethylene terephthalahe film is unlikely to
generate dust and toe lime, and can effectively prevent troubles, such as ceramic slurry application
failure, due todustand th¢ like forexample. J0023] 10Thedfirstsurfacecofthe base material<ld may be
subjected to sprface treatment such as using oxidation method or primer treatment for the purpose of
improving the adhesiveness to the resin layer 12 to be provided on the first surface.The above
oxidation method indlidest for 15 examplecorona discharge treatment, plasma discharge treatment,
chromium. oxidation {reatment (wet typh), flame treatment, hot-air thHeatmnt, ozone exposure
treatment, and ultraviolet |rrad|at|on treatment. These surface treath-gt methods may be appropriately
selected depe’hofmg@éﬁ the type™20 of-the base'material filng it the 'corsra d1sehtge Hhatment
method may preferablybe used.in viewof thh-effect and the-operability in,general (0024} ., -The
thickness of the base material 11 may he ordinarily 10 to 300 pm, preferably 15 to 200 pm, and
particularly préferably 20 025 pm? (6025} TheFrefsuifice oP the base thater 11 may preferably have
a maximum profile peak hejght (Rp) of 10- 30 100 nmw and particularly preferably 20-50 nm. Setting
the maxi= profile peak helght (Rp) at the first surface of the base material 11, within such a range may
allow a maximum profile peak height (Rp) at te surfate of thé feléasing agentlayer 13to edsily fall
within a gertainfange aswildrbe-deseribed later. [0026)-c % represents a 180° peel

force {(mN/Z0 mm) of a polyester pressure-sensitive adhesive
tape No. 31B available from NITTO DENKC CORPCRATICN with
respect to the releasing agent laver; and a peel force Y
represents a 180° peel force (mN/20 mm) of a polyester
15 pressure-sensitive adhesive tape No. 21B avalilable from
NITTC DENKG CORPORATICN with respect to & polished surface
that was obtained by pelishing the surface of the releasing
agent layer using a Japan Society for the Promotion of
Sclence (J3P3)~type fastiness-to-rubbing tester with a
20 polishing plece of the seccond surface of the bass material
vnder a conditicon of a weight of 1 kg and 10 times
reciprocating, & releasing agent layer retention rate

oY

n

represented by (peel force X/peel force Y)x100% is 8
more {(Invention &) .

[ 00618]
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In the above inventions {Inventions 1-6), it  is
preferred that an electrostatic charge amount at the
surface of the releasing agent layer is 10 kV cr less

immediately after the releasing film rolled up into roll-

i

(@3]

30 shape and having a width of 400 mm and a length of

L0000 m

cut with a spesed of 100 m/min (Iinvention 7).



The second surface (opposite surface to the first surface; lower surface in FIG. 1) of the base material
11 may preferably have an arithmetic mean roughness (Pa) of 5- 50 nm, and particularly preferably
10-30 nm. The second surface of the base material 11 may also preferably have a maximum profile
peak height (Rp) of 40-300 nm, and 10 particular.ly preferably-220 nm. [0027] if the arithmetic
mean roughness (Pa) of the second surface of the base material 11 is unduly small, then the second
surface may be excessively smooth, so that the 15 second surface of the base material 11 and the
highly smooth releasing agentdayer13 ddhere toeachliother to cause loeking whenthe releasing film
L s rolled up. lfthe arifamstig mean.tovghness (Pa)of e seeand syrfgce gt e bassmateyial 11 is
unduly large, then it may be 20 difficult to cause the maximum profile peak. height (Rp) of the second
surface of thesbaseThaterial 13 46 falbwithinltthesalsoverpreferable range 20028t dfthesmaximum
profile peak heightsecand 25 surface of the:base materal 11 isyindulyrge. then the, thickness. of the

ceramic green sheet may possibly be partially because the irregular profile of the second surface of

the base tnaterigl 91 contaeting wittrtheteraniic gréen sheet may be frafsferfed t6 tie cérariiic green
sheet 30 when the cetamic green;sheets rolled. UP after, being formed, \f the maximum profile peak
height (Rp) of the second surface of the base material 11 is unduly small, then the second surface of
the base matéfidl Tt hab 53} itregugafin thBe fiat: 36 th.abHirmay easily be involved on a.
surface where the;hase-materigl 11 contacts with:a,rpll during a. process for forming the releasing
aoent layer 13 etc. This may result in troubles such as that t ( base material 11 being carried runs
along a serpentine éoQFS%Ui/nd is misa fled when rolled up into a roll-shape. [0029] As will be
described later, if the additive amount:of the conductive polymersis Jarge;, which,may be-added as an
10 attistatic agent to the resin layer 12 of the releasing film 1 according to the present embodiment,
then problems ay Gcctif suchAs that tHe adfesiveness of the tedésabsing’agehit fayer T8 deteriorates.
In this regard,:it.is-preferreci that t.he. additive amount is small, but 15 cabe suffitient antistatic
property may not be o.tained, and thb rolling-out electrostatic charge amount in the releasing. film 1,
which. will be'destribed Tater, may Possibly incredse. If the arithmetic tiean roughness (Pa) and the
maximum profile peakihieight (Pp) at the second 20 surface of the base material 11 are within the
ranges gs described#_at)r(\.)\_/gt then blocking is §u89[qg§pg aﬂngweﬁle}gﬁtgos;atjggharg}g} can thus be more
effectively suppressed when the reledsing FiT. i according 10 the préseht embodiment i Tofiéd out.
10030] Sincethe preferable range of the maximum profile peak height ( of the first surface of the
base material. 11 is different from that. of the.second surface as described above, the base material 11
may preferably be such that the 30 maximur profile peak height (Rp) of the first surface is di fferent
from that of thersecond stirface, e ithb basermaterial 1t mayspreferably have differentroaghness
degree between the front surface, and, the back syrface, .- .o

= urface (upper surface in FIG,
20 1) of the bkase material 11 and containing a conductive

polymer; and z releasing agent laver 13 laminated on the

3
resin layer 12 The releasing film I according to the
present empediment is o be used in a process for producing
a ceramic green sheet.

25 0oz22]

The base material 11 may be, such as, but not limited

to, appropriately selected from any of conventionally known

ones. Such bkase material 11 includes, for example, £ilms
Tormed of plastic, such as polyethylene tferephthalate,

30  polyethylene naphthalate and other polyester, polypropylene,

polymethylpentene and other polyolefin, polycarbonate, and

jal

poelyvinyl acetate, which may be single laver, or may be

multilayer of two or more layers of the same or different.



[ 00311 As a method for obtaining the base material 11 having different roughness degree
between the front surface and the back surface, a method according to co-extrusion film forming may
be mentioned, for example, in which a first filler-containing molten resin to form the first surface and a
second filler-containing molten resin to form the second surface are converged in a. nozzle for forming
multi.layer so as to be extruded into a sheet. nape, which 10 is cooled and then stretched. 100321
The first filler-cont ling molten resin contains a :first filler. The first filler may preferably be ah inorganic
filler that withétands the melting femperature ofiliblthe resin, rame suchcar inorganicditieriheludes, for
example. aluminym.axde padicles.caleium cathanate, paitiles, a0q slicen dloxde, The averade
particle diameter of the first filler may preferably. be 0.01-1 pm, and more preferably 0.05-0.7 pm. One
of the first fille¥ 20emal sélelyse ised: orawd or ivore miay be ased infcoribination. Thec¢dritent of the
first filler in the firstfillers¢ontainipgmolien; resiny may preferably. be 0,03:2 mass parts relative to 100
mass parts of the total amount of starting monomer for the resin. 25[ 0033] The second fille -contai Lag
molten rekin cohtaiRs d'second fillerPrefefableé’matetial fof the $es6rd filler isthb samé ag fiose for
the first filler. The average rticlg diam eter;ofthe second filer.may preferably be 30.0.05:2.pm.and
more preferably 0.1-1 pm_ One of the second filler may solely be used, or two or more may be used in
combination. The cbrtent b the"second fifterinhe 6123 rfass parts rélative’td 1001 fass paits of the
total amount of.stagting monomer for the resin. [00341 So long as the action and the
advantageous effect according to the present invention are not impaired, the base material 11 may be
such that the maximlu‘th profile peak height (Rp) of the first surface is substantially the same as that of
the secand surface, igs the pase material i may have the same.roughnessdegree between the front
10 surface and the back surface. As a. method for obtaining the base material 1.1. having the same
roughness degrée betwieen tie frohf sarface AR e Back strfate, A°methpd fay be Frientiohed in
which a filler-eentaining-moften resin i@ fermansingle-layaebase-material s extruded intp afls
sheet-shape, which is cooled and then stretched, thereby the base material 11 comprising a. single
resin layer is 8btained’ft i§ preférted that the material? the particlé diameter“and fhe coftenttie filler
contained in the r sfillercontaining malten resin-for forning @ singledayer20 basematerial are the
came ag %hosgxof th% gbovecgq:chorng fillgc.iggjé?%,SﬂvleThe method for obtain ig. }rhg base mgte}rﬁi(ql 11in

. = 3 oy = = 5§ 3 ML e G LTEE . 3

which amp orona SC : Lreatment, D ischarge
treatment, chromium oxldation treatment (wet type), flame
ftreatment, hot-alr treatment, ©zone exposure freatment, and
ultraviclet irradiation treatment. These surface treatment

methods may be appropriately selected depending on the type

20 of  fthe base material film, and the corona discharge

treatment method may preferably be used in view of the

effect and the cperability in general.

The thickness o©of the Dbase material 11 may be

2h ordinarily 10 te 300 um, preferably 15 to 200 pm, and

particularly preferably 20 to 125 pm.

[ 0G25]
The first surface o¢f the Dbase material 11 may
preferably have a maximum profile peak helight (Ep) of 10-

30 160 nm, and particularly preferably 20-50 nm. Setting the

maximum profile peak height (Rp) at the first surface of

the base material 11 within such & range may allow a

s

maximum proflle peak height (Rp) at the surface of the



the a ithmetic mean roughness (Pa) and/or the maximum 95 profile peak height (Rp) of the first
surface and the second surface are within the preferable ranges as described above is not limited to a
method using extrusion forming.For example, the base material. 11 may also be obtained by a
methodwhich an energy-line curable 30 composition that contains filler is cast on each of the both
surfaces of a sheet-like material nd exposed to irradiation of energy-line to be cured, or a method in
which a solvent-based. composition that contains filler is cast. on each of the both surfaces of a
sheet-like matetriat abd the solvert isldried andiretmoved: forlcoating. (0086111 The tesirt layer 12
according to tpgrpgjgsgg embadiment may, comprise a resin composition that contains a. conductive
polymer.The resin’layer 12 containing the conductive polymer can thereby exhibit antistatic
property.The releasihg fifft]1 according to the present embodiment may nave suhh a resin layer 12
thereby to effectivelyrsuppress 10 electrostatic ch@tgg)%g/bhggebeigg rolled out etc. .Bven if a redeasing
agent such as silicone resin-based releasing agent which uses a metal catalyst for pol merization
(addition teaction) istised for'the réleasimgtagent layer 13, polmerization feaction mayerot be
inhibited, so tm@tyl%%fﬁgi@%@gra@ﬂmé of.the.releasing agent.can easilybe.onta.jned, (093.7] itis
preferred that. the resin layer 12. contains, as main component, atone selected from the group 20
consisting ofiresin‘lirethate résin andiactylic’ ©rStRRTEdin layer 12 eXfibits exeellett adresiveness
to both the base.materiabkl and the releasing agent. layer,. , Mote;specifically, the aboye resin layer
12 may swell to some extent due to the organic solvent contained in the releasing agen.t thereby
cahsing the ré<if tORponEAE i the rélédsing agentiand theresin“ompotiert i theresintaver 12 to
be mixednat the: interface; and the agdhesivepess; carn thhs-be enhanced. This adhesiveness allows the
releasing agent layer 13 to he prevo.nted from dropping oft even in 30 the case of long tern storage.
[0038] One of the above resin may solely be used, or different two may be used in combination.In.
particular, If the arithmetic mean roughness (Ra) of the second

surface of the base material 11 1s unduly small, Then the

second  surface may be excessively smooth, so that the
15 second surface of the base material 11 and the highly
smooth releasing agent layer 13 adhere to each other to
cause blocking when the releasing film 1 is rolled up. 1%

the arithmetic mean roughness (Ra) of the second surface of

~

the base material 11 1s unduly large, then it may be

20 difficult To cause the maximum profile peak height (Rp)y of
the second surface of the base material 11 to fall within
the above preferable range

If the maximum profile peak height (Ep) of the second
20 szurface of the hkase material 11 is unduly large, then the
thickness of the ceramic green sheet may possibly be

partially thin because the irregular procfile of the second

£

surface of the base materizl 11 contacting with the ceramic

green sheet may be Lransierred Lo The ceramic green sheet

rt

30  when the ceramic green sheet is rolled up after being

formed. If the maximum profile peak height (Ep) of the

o

second surface of

-

the base material 11 1s unduly small,

then the second surface of the base material 11 hag less



when the base material 11 comprises polyester-based material, in view of the adhesiveness to the
releasing agent layer 13 and the above swelling ability, it is preferred that the resin laver 12 contains
polyester resih and polyumethane resin as the main component that constitutes the resin layer 12. If
the polyester resin is solely used, then sufficient adhesiveness to the polyester-based babe material.
11 can he obtained, but the polyester resin is a re.lativeiy brittle resin and may cause cohesive failure
when being cutelf the polyurethane resin is solely used, then the adhesss to the polyester-basec base
materialmay be& pearContaining copelymerized polyresin and-polyurethane. resireinithe @above manner
allows those problems tq be solved,.and the sesin layer.12 15 can be obtained, whic,h has, excellent
adhesiveness to polyester-based .base material 11 and which is uddikely to break even when being
cut.mhoase "gontaining pélyestbr Fésif and polyurethianedesin® asusedpé if alse fieans soFa '
containing a polymer.that inbludes.a polyester 20 structure and. a. paly-urethane structure.in.one
molecule 100391 The cpappropriate]..y be selected. from any of cony nt ...onai.iv known ones,among
which 2 poljthisphene-based polyanifinébaded 6Hp6lypyrfole-based 25 Eorductive-polymer may be
preferable. [0940] : s Rolythia)f,scb-ba.econductive pelymerdncludes, fot - . .
example,iophene,poly(3-aikvithiophepoly (3- .i.oph.en.e.- (i-et.hanesulfoneeacid.),andmxt..urc.of 30
polyalkylbnb dioxy iéﬁﬁé‘f’\@ and polystyrene sulfonate. Polyalkylene dioxy hiophbno includes, for
example, polyethylene dipxythaophene,polyprapylene dioxythiephengs and.: pely(ethylene/propylene)
dioxythiophone. Polyaniline- based conductive polymer includes, for example, polyaliline,
polymethylahiling, and' polymetfoxyandiitie. PolypyrrbiEbaséd conduttive polyfiérintiutes =
polypyrrale, poly3- methylpyreole,and:poly3rectylpysrole. Ameng thesex congductive polymers, one
may solely be used, or two or more may be used n combination. It is preferred that these conductive
polymers are used after B&ing didpérsed Mto water o be of 4 form f adueots SBIutidn 1064E] 10The
content of theregnductive-patymer inthe-resin layer 124nay: ipreferably be 01250 mass%sin:sglid
content . A

agent layer 13 deteriorates. in this regard, 1to1s
S S = 3 +— 3 ECI SN e o = PR 4 - - E o R I S ¥y
preferred that fthe additive amount ig small, but Iin which

15 case suificient antistatic property may not be obtained,
and the rolling-out electrostatic charge amount in  the
releasing £ilm I, which will be described later, may
pessibly increase. If the arithmetic mean roughness (Ra)

and tfhe maximum profile peak height (Rp) at Lhe second

20 surface of the pase material 11 are within the ranges as
described above, then blocking is suppressed and
electrostatic charge can Thus be more effectively

guppressed when the releasing film 1 according to the
present embodiment is rolled out.
25 [ GO30]
Since the preferable range of the maximum prefile peak

height (Rp) of the first surface of the base material 11 is

N e o R = PO & o T . 3 . Ao I N
girilarent Irom that or The gecond suriace as described

30 maximum profile peak height (Rp} of the first surface is
different from that of the second surf
material 11 may preferably have different roughness deqgree

between the front surface and the back surface.



conversion, particularly preferably 0.3-30 mass%,and further preferably 0.3-10 mass%.If the content of
the conductive polymer is less than 0.1 mass%, thengufficient 15 antistatic performance may not be
obtained. If the content of the conductive polymex exceeds 50 massL then the strength of the resin
layer 12 may be reduced to readily cause cohesive failure, and the adhesiveness of the releasing
agent. layer 13 may deteriorate. 20ro042] The thickness of the resin layer 12 may be 30-290 nmp
and preferably 30-250 nm. If the thickness of the resin layer 12 is less than 30 nm, fne.m film forming
property to the surfacé 8fthe base material 11 may be insufficient, so 25 that pinholes are likely to
occur due to repelling..If the thickngss: of theJesin Jayer 12.exceeds 290:nm,;then cohesjve failure may
readily be caused in the resin layer 12, and the adhesiveness of the releasing agent layer 13 may
deteriorate. 30MO043T To fotfri'the &lsove Yesin $ayah Application Egertof tésirt E6mposition that
contains the condugtive,polymer.mar be applied 9 the first surface: of the bage material 116,and then
.application, method to be used includes, for example gravure-coating method, bar-coating method,
spray-coating méthed “spitiEodtifig Fiethod, Kifife-codatingethiod roll-cbatifg rethéd, and st
die-coating method. The ; -plication agentof resin-camposition may, contain solvent that.can-dissolve
or disperse each component of the resin composition.Such solvent to be preferably used Includes, for
example, ethet:Baséd solvent “alcohol-baséd 86 Vent: dhd fiixe8 solvERtof alctholba&ed $bivent and
10urif:ter. 100441 ona Theseleas-g agent. that-censtitides the releasing.agent fayer 13jn¢lude, for
example, silicone resin-based rele, ipg agent and non-silicone resin-based releasing 15 agents, such
as alkyd resin‘baset ol&fin résin-based, acfylicbased Pdng-chaintalkyl Gidupicéhtar.nii'g <"
compound-based -and ribber-based300451- The silicoiresin-based releasing agent may he 20
classified into solven,t-éy‘ e and solvent-free-type. solvent-type silicone resin is to be di.luted by soli.nt.
therebylg applicatioh iquid, and can thus be widely used for high molecular weight and high viscosity
polymer as well, as loweviscasity-low maleeuwlarpalymers {oligemeen 95 Eherefore;the salvent-type
silicone resin ge_tl?rag_ing.{_.age}nj is easyTLQ control the releasability qompqggdﬁwgb the sok\slgnt-frge-type,
thus being easily designed in accordance with necessa ?’cfu@a‘ﬁity)@ﬂomp anothér aspect.; el ¢asino
agent may alsoherganic filler that withstands the melting temperature of
15 the resin, and such an inorganic filler incliludes, for

example, aluminum oxide particles, calcium  carbonate

particles, and silicon dioxide. The average particle

diameter cof the first filler may preferably bhe 0.01-1 um,

and more preferably $5.05-0.7 uam. One of the first filler

200 may sclely be used, or twoe or more may be used in

combinatrion, The content of the first filler in the first

Len resin may preferably be (0.03-72

100 mass parts of the total amount

of starting monomer IZor the resin.

Q)
[
[
[
ad
E

The second filler-containing mcolten resin contains a
second filler. Preferable material for the second filler
is the same as those for the first filler. The average

particle diameter of the second filler may preferably be

3

30 0.05-2 pm, and more preferably 0.1-1 um. OCne of the second



:30ss i. fledintoaddlit..ionreact-on-type,condensai.:ion reaction-t3 , ultraviolet curable-type, electron
beam curable-type, and other types. The addition reagtion-tvpe silicone res.i. n has high reactivity and
high product and further has featu.res such as that the change in pee.l force after production is small
and cure contraction may not occur, and may preferably be used as the mileasing agent that nosfitutes
the releasing agent layer 13. 00461 The andition reaction-type silicone resinnot particularly restricted,
and various types may be used. For example, those commonly used as conventional thermoset
addition t ..ac tioh-typersiliconesresin releasingagents may 10be used.:Suchcaddition reaction-type
silicone resin g}%uu_cﬁs, {9{ exggn@eﬁ%a%lgrg lermosetting. pnes that have electrophil.ic groups as
functional groups In mo ecuTes, such as vinyl groups or other alkenyl groups and hydrosilyi groups,
among which polydiméthyfsSiloxane having such 15 functional groups, or polydimethylsiloxane of which
a. part or whble of the methyl groups is substituted by aromatic functional groups, such.as-pheny|
groups, may be used. | 0047]" If necessary, si ii.ca, sildpone resin, ant, t.tic agont, 20 dye,
pigment ér othercdditives may be'addeda6 thé silicoreresinzbased réleasing agent: 00481 TFo core
the coating film.ofthe, applied agent,qf heat treatment jn,an oyen of.g.coafir machine ar combination of
heat treatment and subseqpent ultraviolet irradiation may be used, but the latter may be
preferableview of preéventing the’ oddiffrence of. Hisaf coffractionsmb ST of fthe base Migtefial fitm, curab
ofcone, and adbesiveness-ofit:hie releashnct.agent toit basematerialfilm,, 1004, - - [Inthe eape or
combination use of ultraviolet irradiafor curing. t 18 preferj..ed that photo initi.ator is added to toe rele
s a agent. Th&'plioto'initfator-to"be GSEG may b, siichas, Hut Hiet limitéd {6 Sappropfiatefy sélécted

,Or

.......

electron beam etc. .cucb a

tne base material 11 having the

hne

0]

e IO

W

6]
0
Q

legree
between the front surface and the back surface, & method
may be mentioned in which a filler-containing moiten resin

to form a single-layer base material is extruded into &

15  sheet-shape, which is cooled and then strefched, thereby
the base material 11 comprising a single resin layer is
optained. It is preferred that the material, the particle
diameter and the content of the filler contained in the
filler-containing molten resin for forming a single-laver

20 Ibase material are the same as Lhose oI tThe above second
filler.

f0035]
The method for obtaining the base material 11 in which
the arithmetic mean roughness (Ra) and/or the maximum

25 profile peak height (Rp) of the first =surface and the

second surface are within the preferable ranges as
described above is not limited fto a method using extrusion
forming. For example, the base material 11 may also be

obtained Dby a method in which an energy-line curable

30 composition that contalns of the
poth surfaces ©of a sheet-like exposed  to
irradiaetion of energy-iin method in
which a solvent-bpased comp ller is




photo initiator includes, for example, benzoins, benzophonones, acetophpnones, aphydroxyketones,
a-amino kbtones, a-diketone, a-diketone di.a.lkyl abefpls, anthraauinones, and thiocanthones. 0050]
As tie alkyd resin-bsed releasing agenan a. YO resin that has a. crosslinked structure may be used in
general.To form ab alkyd resin layer th.at. has a. crosslinked structure, a. method may be used. in
which a. 15 layer comprising a thermoset resin combos' ion that contains alkyd. nes" n and cross
linking agent aba may contain cubing catalyst as necessary is heated to be cured. The yd-based
resin may be aaadified resin, such.taslong=xthamn:alkylmedw.f..enydiresin-andksiliconesmadified
20alkyd resin.. LQQS%%@st@gg!%ipges{g—bgg—i-gr(?leaaﬂséng%gnen\g,@ rystalline uefnQ resin may Joe sut yt,
lene or crystaﬁih’e‘ polypropylene-based resin may e‘pfelpera e 25 as the c"rygtallinp olefebpbased
resin. Polyethylene Includes, for example,high-density pci yethyl.ene, lowdensity polyethylene, and
low-density polyethylebe. F1ystaling polypropuene page: resin inhludes, for,exabpie. pigpylane
homopolymer ma has Isotactic structure or syndiot.acti ¢ structure and propylene-a-olefin. copolymer.
Among these tpystaliine blefin-Basedresins,y one mayt solei-be tsed, orawosoramore may bewsed in
combination. [00;,,19.. ~ Asthe acryicrbased releasing agent, an acrylic-based resin that has a
crossiinked structure may be used in general. 'the acrylic-based resin may be a modified resin, such
as long-chainikyt iodified acrylic resiryand siliconé médiiieéd belic resii. [0D53]-v - As tHegl®ng-chain
alkyl group-contaiping;compeung-based releasing agent, polyvinyl.carbamate obtained by calising
polyvinyl aloof-AA -based polymer to react with long- 10 chain alkyl isocyanate having a carbon
number of 8-307 OF afiiyFtirea detivafive' btained causing:polyethnmienimirie. tt-react Wil E6fig-chain
rE.Lkyl isgcyanate-having a-carben number, of. 8-30, may be used; for.example. [08541 15As the
rubber-based releasing agent, natuirai rubber- based resin, or syntheticrubber-based resin, such as

butadiene rubb@t.Gscprefie raBBEr; styréhe-butA.diéne rahber arid acrylohitfifs butadisheTubBer, may

be used. [0095dr+  which wuses & metal catalyst for polymerization

faddition reaction) i1s used for the releasing agent lavyer

13, polymerization reaction may not ke inhiblted, so that
15  sufficient curapbility of the releasing agent can easily be
chbtained.
00373
It is preferred that the resin laver 12 contains, as
the main component, at least one selected from the group
20 consisting of polvester resin, urethane vesin and acryliic
reszin.  Such resin laver 12 exhibits excellent adhesiveness

- 3 i F) Yoo e o oy e o ~
o pboth the base material 1

3 lore specifically, the above resin laver 12 may swell
Lo some extent due to the organic solvent contained in the
25 agent thereby causing the resin componsnt in the
agent and the resin component in the resin layer
mixed at Lhe interface, and the adhesiveness can
thus be snhanced. This adhesiveness allows the releasing
agent laver 12 tc be prevented from dropping off even 1in
30 the case of long term storage.

the above resin may solely be used, or

different two may bhe used in combination. In particuiar,



20The thickness of the releasing agent layer- .1.3 is not pa _scularly limited, but. may preferably be
0.01-1 pm, and more preferably 0.03-0.5If the thicknegs of the releasing agent layer 13 is less than
0.01 tIm,then functionality as t.be releasing agent J.a.yer may not 25 su fficien..tly be exerted
depending on. material that constitutes th.e base material 11 and other factors. | f the thickness of the
releasing agent layer 13 exceeds p.m, then blocking with, the second surface of the base material may
readily occur when tie releasing film I is rolled up 30 into a roll-shape, thereby to result in problems
such as that refling-uptfailure lis: caused=and-the lelectrostaticcababilleincreases at the-time: of!

rolling-out. 00561 20.

.1, 1N releasing agent. layer 13 can be formed by

: .%‘tehir ;LD 1e) E 1 . !
solution, which comprises the releasing agent and if necessary curing agen

applying: the releasing agent
o o ot

additives, to theinst surfacerof the baseimatéral aiddrying itdd bercuredtTheiapplication method to

be used inclu ?é,j:f

spin-coating method, knife-coating'method, rod.-coating method, an

o1 ex mpp}-:e%l grqug;e-gggtliug rpg\t]iéq,d, Pgr-gg%t;nagimethom sggaﬁyégoating method,
2T % Wle il reslre Ldayver e CP(E?Ie-p }/ind 1T

coa gme”thé’(f' ‘The

surface df thermaximum profite preferably<20-50 nms sing ‘agentrayer 13mmay Pave (Rp)of £3-100
nm,and g me maximprofile peak,. height (Rp).atthe surface of there 3_%?(_95%%% layet 15 within such

a range may allow Mhe surface of the releasing agent layer 13 to be high
film ceramic green sheethaving a‘thickaéss of ¢ pm o less is forfricd 6

y smooth, and even if a thin
the surface/6fihe releasing

agent layer 13the thip film ceramic.green {isunlikely to,nave pinholes.20 ... o1 yesrer
ornon-uniform222xxhennportions,thusexhibiting excellent sheet forming ability. [0058]

resin 15 a relatively brittle resin and may

cause cohesive

10 failure when bpeing cut. It the polyurethare resin 1s

solely used, then the adhesiveness Lo the polyester-bpased

base material 11 may be poor. Containing copolymerized

polyester resin and polyurethane resin 1n the apbove manner

1

allows those problems to bhe solved, and tThe

resin laver 12

15 can be obtained which has excellent adhesiveness to the
polyester-based base material 11 and which is uniikely to
break everr when being cut. The phrase "containing
polyvester resin and polyursthane resin" as used herein also
means solely containing a polymer fthat includes a polyester

20 structure and a polyurethane structure in one moleculs.

rr bl — — - — 7 - .
The conductive polymer may appropriately be selacted
o e S e — . . FR w T e 1 m am gm e~ i Y P PR 3
rrom oany  of conventionally KIOwWn Crnes, Ermong whi<h
gopdm By e § ~ By =~ J T ooy 30T S e e I - . T oy
polythiophene-pased, polyaniline-kbased or polypyrrole-pased

b
oy

conductive polymer may be preferable.

example, oolyh
“hiophene-pg-aetnane sulfonic a01d), and

ludes, for
poly {3~

D e e g -
MIxTure [N

30 polyalkylene dioxythiophene and polystyrense  sulfonate,

Polvalkylene dioxythlophens includes,
polvethylene dioxyohiophene, polypropy ene

and poly{ethylene/propyvlene) dicxyihiophene.

for example,

dicoxythiophene,




As previously described,thereleasing. film according topresent embodiment can suppress 25 releasino
agent layer 13 from dropping off because the resin layer 12 is present which has adhpsiveness to the
base material 11 and the releasing agent layer 13. More specifi(ally, provided that: a peel force X
represent a 180 peel. force (mN/20 mm) 30 of a polyester pressure-sensitive adhesive tape No. 3111
available from NITTO DENKO CORPORATION with respect to the releasing agent layer. 13; and a
peel force Y represents a. 1800 peel forcrl.1120 mm) of a polyester pressure-sensitive adhesive tape
No. 31E available=fromdNITTO DENK@ CERPORATION wJ..th respegintol @ polishechsurfacedhat was
obtained by polishing the surface of the releasing agent layer 13 using a japan Society for the
Promotion of 'S¢ience (|SPS)-type tastness-to-fubbing tester with a polishing piece of the second
surface of the-baseimateriadih & uinder a:condition of aweight-af 1 and 10 timeslreciprecating-a
releasing agen qu@E retggﬂqg rate r_er.resente d10 pﬁetetl Eorc% g(é[i%el force \gklm‘x;p(l% may.
preferably. be 851 or more, and particularly ‘preférably go V.- or more. [0059] If the Feleasing agen layer
retention‘ratewithcthé above range; then thesreteasing agéntis:5 aniiksly ta drov off-fromthe
releasing filmych, ag. wiep s ralled out during the, productiona.cralidt green sheet, itis cut, and it s
carried dur.ing the slurry application process.This may avoid the generation of foreign substances due
to dropping-offofcthegasing 20 ageatlayer 13 and prevent:the otcurrence of ceramid slurmy. o
application failure, su¢h. as.scratches caused by those foreign substances. the reieasin g agent laver
retention rate Is low, problems may fortuhately not be caused during the application of slurry so long
as the 25 releasing filiP'? is stored under normal condifol=s, but further if the releasing film | is stored
under agyerse conditiops wQ,th higher temperatuxe.and/or; humidity, fhe releasing.agent layer 13 may
drop off such as wh releasing film. | is carried during the _icatmon 30 process.The releasing agent

layer retentiof #ate"within theé ‘abbveé rarigemay affow the releasingtagentlayeriditocontent
conversicn, particularly preferably 0.3-30 massk, and
further preferabply 0.32-10 mass%. If the content of the

conductive polymer iz less than 0.1 mass%, then sufficient
15 antistatic performance may noet be chtained. 1f the content

of the conductive polymer exceeds 50 mass®, then the

strength of the resin layer 12 may be reduced

t

o readily

cause  cohesive fallure, and the adhesiveness  of rthe

layer 13 may detericrate,.

20 F0042]
The thickness of the resin layer 12 may be 30-2%0 nm,
and preferably 30-250 nm. If the thickness of the resin
layer 12 is less than 30 nm, then film forming property to

the surface of the base material 11 may be insufficient, so
25 that pinholes are likely to occur duoe to repelling. If the
thickness of the resin layer 12 exceeds 290 nm, then
cohesive failure may readily be caused in the resin laver

12, and the adhesiveness of the releasing agent layer 13

30 [ 6043]

A8

& . R o B -4 3o Ty . T S S, i
o form the sbove resin layer 12, an application agent

the conductive polymer

H

oL the pase material 1l

(0



be prevented from being dropped off such as when the 9°) process even if the :eleasing film 1 is
stored under such adverse conditions. [00601 The rejgasing film 1 according to the present 5
embodiment exerts antistatic property due to the resin layer 12 that contains the conductive polymer.
The performance may specifically be such that the electrostatic charge amount at the surface of the
releasing agent layer (rolling-out electrostatic charge amount) is preferably 10 10 kV or less, and
particularly prefexatgy 8 kV or less, .i.mm.ediately after the releasing film rolled up into a roll-shape
and navrng a widthtof«A00:mneanu alergthrof 5,000 mois. ralledwout with-a speed: of 00 mimin. r
15the rolling-aut, electrostatic charge, MI of the releasing agent iayar is the abov preferable antistatic

XA e — o a T 2 o - COat g

property can be obtains prevent defects such as that foreign substances remain attached to the
surface of thesreleasing-agentdayer:13.due 20: 0. electrostatic ohargeat the timef ef-roli'=and~pinholes
occur in the film of slurry applicrd t.ohe releasing awent e- 13..Moreover, a uniform.ceramic, gxeah
sheet can be formed Beca.se tiucturepel.. are prevented from being caused in the applied ceramic 25
sJ.urry dée tozelecdtxostatic chargesAlso inthe process regeasixg thoceramic greerrsheet formed o n
releasing agent layer, 13 fiom the releasing film 1, releasing failure due to electrostatic charge.can be
prevented and the ceramic green sheet can be released in a 30 normal way withoutakage. [00621
Considering thé antistaticpropertycof the_easiny filiv 17 the- suffacelresistiof the dleasinagerit

includes, for example, ether-based soclvent, alcohol-based
solvent, and mixed =sclvent of alcchol-based solvent and

10 surified water.

L 0044]

The releasing agenit that constitutes the releasing
agent laver 13 include, for example, =silicone resin-based
releasing agent and non-silicone resin-based releasing

15 agents, such as alkyd resin-based, olelfin resin-based,
acrylic-based, long-chain atkyl group-containing compound-
based, and rubber-based.

0045)
The silicone resin-based releasing agent may be

20 classified into solvent-type and solvent-free-type. The
solvent—-type silicone resin is to ke diluted by solwvent
thereby being application liguid, and gan thus be widely
used for high molecular weight and high viscosity polymers
as well gz low viscoeslity low molecular polymers (cligomer).

25 Therefore, the solvent-type silicone resin releasing agent

Ly easy to control the releasal with the
vise, thus being easily designed in accordance

performance {gualityy. From another aspsact,

the sgilicone resin-based releasing agent may also  be

30 ¢l into addition reaction—-tvpe, condensarion

reaction-type,

curable-type,

SLLLOONS Yaesln



20 layer 13 may be preferably 1x106 - ixiuWM and particularly preferably Ix107 - [x101 2/LEThe
surface resistivity being within such a. range may make it easy to adjust the rolling-out electrostatic
charge amount of the releasing agent layer 13 within the above preferable range. If the surface
resistivity is within such a range and the arithmetic mean roughness (Ra) and the maximum profile
peak height (Rp) at the second surface of the base material 11 are within, the above-described
preferable ranges, then it 10 may be more easy to adjust the rolling-out electrostatic charge amount of
the releasing agentiayerik3-within thesabiovespreferabtle rangershould:bedppreeiated peel
thattheemhodi.men.ta 15 heretoforeexplainedaredescribedtofacil uhdexstand n the present invent.ion
and are not described o limit the present invention.. Therefbre. it is Lutended that the elemerits
disclosed in the aboveembodimentsiinclude alf desigh:chéanges and equivatents to<20falkwithin the
technical scope, ofthe, present, invent.jon. [00G4] .. For example, one or more gther 1.ayers may be
interposed between the base material. 11 and the re. n. layer andior between the resin layer 12 and
the relea8ing nt layer 18 {Exampdesi [0065] The present invention will hereinafter be described r
specifically with refergnce to examples efc, but 30 the seope of; thd present,inyention;is not limited. to
these examples etc. [0066] <Example 1> (1) Preparation of base material A reactor was charged
with 86 massipafts ot terephthalicacid anec70 massparts of ethylehgglycorthén tighhesterification
reaction was performed.atabout 250C for.4.hours, Subsgquently,,0.03 mass parts of antimony
trioxide, 0.01 mass patts of phosphoric acid and 0.3 mass parts of aluminum oxide particles having an
average particle‘tameter bf 091 piv wérg addet! 'thefets, artFhéatéd gradualy froms 250C 16 280C
while thecpressure was 10 gradually, reducedto 0.5Fqur:hours later, the polymerization reaction. was
stopped, and pQI.yetkylene o . 1 o | ‘

ndludes, for example, easily thermosetiting ones that have

electrophilic groups as functional groups in molacules,

such as vinyl groups or other alkenyl groups and hydrosiliyl

Jroups, among which polydimethylsiloxane having such

=

15 functional groups, or polydimethylsiloxane of which a part
or whole of the methyl groups is substituted by aromatic
functional groups such as phenyl groups, may be ussd.

[ 0047
If necessary, silica, slillceone resin, antistatic agent,

20 dye, pilgment or other additives may be added to the

silicone resin-based releasing agent.

F004s;

il

To cure the coating film of the applied releasing
agent, either of heat treatment 1in an oven of a coating

25 machine or combination of heat treatment and subsequent
ultraviolet irradiation may be used, but the latter may be

preferable in wview of preventing the occurrence of heat

I A T F o+t b . L T S e S T T
contraction wrinkling of the base material film, curability
of silicone, and adhesiveness of the releasing agent to the
e oo e e e AT
30 3 - material Tilm,
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terephthalate A (filler-containiresin for forming the surfape) hamimiting viscosity of 0.65 di/g. was obt
15[ 0067] Polyethylene terephtate B (feller-contaiA ngare ..in for formi.ng the second surface) having a
limiting viscosity of0.63dl/gwasproducedlikethepoiyethyiene tt ephthalate A except for using | mahs
part of calcium 20 caxbonate particles havincr sn average particle d.ameter of 0.5 pm as substitute for
the aluminum oxide particles havi average particle, diameter of 0.1 um. -0068] The obtained
polyethylene terephthalates A and B were 25 dried at 180C for 4 hoursinert gas. To obtain a two- layer
structure of /a1irAB 1ayer, thefpolyethylene terephahatate Aswasisiapp.Lzenttoa. singlesscrew extruder
and molten at.a temperaty290G, while the polyethylene {erephthalate B was s u.pplied.to apother
single screw 30 extruder and molten at a. temperature of 290C.After passing through frr.tration triter,
respectively, the'mol-polyethylené tereQRtHZAIAE S Asaritl B #eré €dfvergéd iri'a nézzle for
formingo-layer s0.ast:0 be extruded.into a sheet-shape.of.A layer/B layer; followed by cqoling and
solidification on a. cooling roll set at a surface temperature of 40C, and an unstretched sheet was thus
obtained®>The' ébtained shget Was stéteRed at 100C fo 3 5timesin the idhgtiidjoal diféétion and then
stretched at 100Cito 3.5 times:in the Lateral diregtion by using a. tenter-Thereafter. heat fixation was
conducted at 230C, and a polyester film was obtained as the base material to have a thickness or 38
pm and differefit TotighBess decree 16 betWesn the front stiF facerarid e badié- ace™ inthis base
material, the surfage-0f the stretehedh Al ayer represantsdhe fiest surface)and the surface:of dhe
stretched B layer represents the second surface. The maximum profile peak height (Rp) of the first
surface. of 15°thE obtained Hase mateiaiwas 38 Hm “Whife the axithmptic mean roughness (La) and
the maximum profile peakcheight (Rp) of the second surfacp were 12 nm and 84 no, respective4 (006H
90(2) Formation of resin- , , . ‘ .
As the alkyd resin-based releasing agent, an alkyd
resin that has a c¢rosslinked structure may be uased in
general . To form an alkyd resin layer that has a
crosslinked structure, a method may be used in which a
15 favyer comprising a thermoset resin composition that
contalns alkyvd resin and croesslinking agent and may contain

curing catalyst as necessary 13 heated to be cured. The

=

alkyd-based resin may be a modified resin, such as long-
chain alkyl modified alkyd resin and silicone modified

200 alkyd resin.

'’ =
[ G051
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As The cielin resin-based releasing agent, a
crystalline clefin-~pased resin may be used. Polvyetrhylene

N o~ 174 T - P A J i) o oe s gy 4T o e, e
or crystaliine polypropylense-based resin may be preferable

25 as  the crystaliine olefin~based re=zin. Polvethylens
N P . . ol oy g T I S 3o v - . S I S S R 1 v
inciudes, Tor  example, nrgn-cdens:ty polyeihyviens, Low-

L R g T wre ) 3 . . - Y oty 4 N T
denslty polyethylene, and iinear low-density polyethyvlene.,

Crystalline polvpropvlene-pased resin includes, for example,
propyvlens  homopolymer that has  fsotactic structure  or
30 syndioctactic structure and propylene-o~clefin copolymer.
Among Lhesgse crystalline colefin-based resins, one may solely

H Yy e - - s veomony b P S v T
e used, C0r TWo Or mOoré may De used 1n combination.



Resib application liquid was obtained by diluting resin composition (P-973 available Irom Chukyo Yushi
Co., Ltd., solid content: 10 mass.%), i.n which polyethylene alcxythiophene (PEDOT) and polystyrene
sulfonate (PSS) as 95 conductive polymers wereed to have the total content of 0.1-1.0 mass% to a
mixed resin emulsionincluding copolymerized polyester and polyurethane, into a mixed liquid of
isopropyl alcohol and purified water (mixing rate of 1:1) to have a solid content. of 1.0 mar ..'5.This
resin 30 application licuid was uniformly applied to the first. surface of the above base material to have
a thickness after di .ihe of'SO apr and dried vt 120C for & minute dhereby o forny & resinb[26070] (3)
Formation of releasing agent layer ., Application, liquid haying 3 solid content,of 1.5 mass% was
prepared by diluting 100 mass parts of a thermoset addition reaction-type silicone (143-8476 available
from ShineEtsiiChémical CoALtd ) into teluensé and adding theretoawith 2iavass parts of platinum
catalyst (CAT:RI50T available from Shin-Etsu,Chemical Co,, Lid). This application liquid. was
uniformly applied to the surface of 10 the above resin layer to ha.ve a thickno.ss alter drying of 100 no
and driecPat 1206 f6F L miRGte! theFeby?to'form a retédsing agent ayera and the releasing film was thus
obtained. [007:L] 15<fxaple 2> A releasing film waspa-ed in the same manner as Exampleexcept for
changing the t.hicPness of the resin to 10 0 LJ 100721 20<nxaJnpe 3> A releasing. fi..m was
prepared in the samé Mantiér as [&:Fexcept for chahgino thethic. Kass of rhgdresin T 200 Am.
007.3] 25 <Example 4>-Rolyethylene terpsiate G (filler-coptaining1esiNz e obtained by

4

causing polyvinyl alcohol-based polymer to react with long-

10 chain alkyl isccoyanare having a carbon number of B-30, or
atkyl urea derivative obtained by causing polvethylenimine
to react with long-chain alkyl isocyanate having a carbon

v [N + - 2 Y - T uo e e = . o= - ~
wmber of 8-30, may e used, for example.

g
0054
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15 Ag the rubper-pased releasing agent, natural rubbesr-
based resin, ©or gyntnetic ruppber-based resin, such  asg

e-hutadiens rubber

iiene rubber, isoprene rubber, styren

and acrylonitrile-butadiens rubber, may be used
0O55]
20 The thickness of the releasing agent laver 13 is not
particularliy limited, may preferably be 0.01-1 pm, and

moye preferably G.03-0.5% um If the thickness of the
releasing agent layer 13 s less than (.0 wm then
Tunctionaiity 28 thne releasing agaen Layer may ot
25 sufficiently  be exerted depending on material that
constitutes the base material 11 and other factors. 1£f the

laver 13 exceeds 1 um,

then blocking with the second surface of the base material

may readily occur when the releasing film 1 is rolled up
30 into a roll-shape, thereby to result in problems such as
that rolling-up failure is caused and the electrostatic

charge capability increases at the fime of rolling-out.

[ 0056]



forddng a. base material comprising a sinie layer of the resin. layer) heving a. limiting viscosity of 0.64
di/g was produced the same manner as the. polyethylgne 30 terephthalate A in Example 1 except for
using 1 mass part of calcium carbonate having an average particle diameter of 0.3 am as substitute for
Lire aluminum. oxide particles having an average particle Thameter of 0.1 pm. The obtained
polyethylene terepht.ha.late C was dried at 180C for 4 hours in inert gas, and supplied to a single
screw extrudar and molten at a temperature of 290C.After passing through a filtration filter, the
obtained polyethylena taxephthalate € wasextruded froh¥ amozzlesintooa sheetshayesand cooled and
solidi.fied on a cooling rall.. t face temperature of 4QC, ; n unstretche thus
obtained. The'E)%bgtalhmiegagshJeSj;}ftI fva%qztjr{etchgé aﬁ] 100a83 to I? 5 t%me;% Iélrth Tg]ngl'?u%%}aﬁi Sﬂ%%%ﬁd then
storkdxliec atA®8Cto 35 times in'thedateral directl.onby wsirigta tented. "Fndreafter, hedd fixation was
conducted at 230C, and a polyester film-was obtained.as thg base material tq have a thickness of 38
pm and tha saRa roughness degree between the front surface and 15 the back surface.In this base
material, ‘one 3lffacé Gf-the baSe fiatetial représents thedirstface: and Hie other-sadace teprésents
the second surface.The.maximum profile peak height (Rp)-of the first surface of the obtained base
material was , whPle the arithmetic mean 20 roughness (Re) and the maximum profpeak height (Rp)
of the secondSUxfacEwére s A andFA T Wra O respedtively: releasing fan wWas prepared fif the same
manner as Example 1-except forbase material Q0Z4.<Compatative Example @>mucgggle,a§|nPg film
was prepared in the same manner as Example 1 except for changing the thickness of the resin layer to
20 nm. [ OO75“]’3E)“&U -mparatik Example 2> A rel. ea s.ing film was prepared in the same manner
as Example 1 except forchanging the thickness of the resin. layer to 300 nm. [ 0070]

15

25

30

Max 1muam

preferably

height
within

agent

surface of the releasing agent laver 13 may have a
profile peak height (Rp)  of 10-100  nm, and
20-50 nm. Setting the maximum profile peak

(Epi at the surface of

&

the veleasing agent laver 13

such a rance may allew the surface of the releasing

layer 13 to be highly smooth, and even 1f a thin film

ceramic green sheet having a thickness of 1 um or less 1s

formed on

ot
:

AN

film

the suriface of the releasing agent layver 13, the

Ceramic green sheet 1s unlikely to have pinholes

i -y R, T - + moy
11 Eorm Cnickness portions, thus exhibiting
~ ¥ o oy Sor oAmrs T i
sneet To mni.-:x_j d)/..._mn_L‘/

r 13 from dropping off because the

layer 12 1is present which has adhesiveness to the

terial 11 and the releasing agent laver 173, More

specifical

iv, providedg that:

I force X represents a 180° peel force {(mN/20 mm)
ester pressure-sensitlive adhesive tape No. 318
from NITTO DENKO CZORPORATION with respect to the
agent layer 12; and

e " . = o] . - o - TS e
represents a 1807 peel force (mN/Z20 mm)



<Comparative Example 3> A releasing film was prepared in th.e same manner as Example 1
except for not forming the resin layer. [007 <Comparatnple 4> PolyethyleneterephthalateD havin.galimi
r viscosity of 0.62 di/g was produced in 'same manner as e polyetieohthalate A in Example | except 10
us.ing 1 mass part ofon diox.an average part i c .le er of 1 substitbte for = aluminum oxide particles
having an average particle d..iametar of 0.1 pm. A polyester film. was obtained as the base material to
have a thickness of 38 um and the same roughness degree 15 between the front surface and the back
surface in thessame manngrasExample: 4 exceptfor usingithis polyethylene terephtialateS1B
assubstitutefoy {0, ¢ polyesnylens, terembihalalg ETheanaximum, grofle poak Neidht (RO of the firs

surface of the obtained base materi.al was 527 nm, 20 whilethmetic meanMess (Pa) and the

film was prepafed in the samennef as.apple 1. except forusing this-hase mareral Qn{Qo7s]

Comparative Example 5> A releasing film was prepared in the same manner as Example | except
for usi.ng’thb pofyestérfilmtobtained in Comparativé Bample #-gs thé base miatefialanede hotforming
30the resin layer, orPp sComparativExamplg 62 :yester film.ohtaingd in Example.L was used as

base material 11 under a conditicn of a weight of 1 kg and

10 times reciprocating,

s
=
Y
e
T
[$4]
m

ing agent layer retention rate represented by

Fans

10 (peel force X/peel force Y);»=100% may preferably be B85% or
more, and particularly preferably 90% or more.
G
f the releasing agent layer retention rate is within
g agent layer 13 is

| £51 unlikely to drop off from the such as when

it 1s rolled ocut during the ceramic gresn
sheet, if 1 cut, and it is ocarried during the slurry
application process. This may avoid the generation of
foreign substances due to drepping-cfi of releasing
20 agent layer 13 and prevent the ocourrence of ceramic slurry
application failure, such as scratches caused by those
Loreign subsitances In particular, 1I the releasing agent
ilayer retenticon rate is low, problems may fortunately not
Ibe caused during the application of slurry so long as the
25 releasing film 1 is stored under normal conditions, but

further 1f the releasing film 1 13 stored under adverse
conditions with higher temperature and/or humidity, then
the releasing agent layer 13 may drop off such a3 when the
reieasing film 1 is carried during the slurry appiication
30 process. The releasing agent layer retention rate within
the above range may allow the releasing agent laver 13 to

he prevented Irom belng dropped off such as when the

iim I is carrvied during the siurry application



99 thebasematerial.Partialhydrolysateof tetraethoxysilane (COLCOAT N-103X available from
COLCOAT CO., LTD.) was diluted by isopropyl alcohhi to be an application liquid having a. solid
content of 1.5 mass%, and tine application liquid was uniformly applied to the first surface of the
polyester film to have a. thickness after drying of 100 nm and dried at 120C for 1 minute thereby
forming an antistatic layer. A releasing agent layer was formed on the antistatic layer in the same
manner as 10 Example 1, and a release film was thus obtained. [00801 <Comparative Example The
base matermaiwas: prepared:by. dsindga PET. 2.2 provided with ahzant'tmr tayen(thickness:-20 nm) 15
comprising a_ammonium, salt on.the first surface (Diafoil T1000 avai.Labl.e from Mitsubishi
PlasticsInc.). Inthis PET film, rueprofile peak. height. (Rp) of the surface of the a ...static layer was
502 nm while the arithmétic mean roughnessand the maximum prorile paak. 20 height (Rp) of the
second surface were; 36 nm,and.522 nm, - ; gtively; and the thickness (including that of the, cinci.st
atic layer) wasA releasinc agent layer was :led on the antistatic layerne same manner Example 1,
and a reléasefiln WasthTusobtdingéd. 250081 Laxemplary Test 1>H(Surroughriess measurement

A surface roughness measurement device (Surftesti3VB 300034 available from, Mitbtoyo Gorporation)
was used to measure, in conformity with JIS 180601: 2001, the arithmetic 30 mean roughness (19a)
and/or the mé%ﬁﬁﬂuﬁrﬁrbﬁfetpé“éiéfhéﬁﬁf(ﬁp)% the fifst stiface and the secerd sirface 6f'edth base

material used.the examples and the comparative.examples-and the sutface of. the releasing agent
layer of each releasmg film obtained in the examples and the comparative examples The results are

listed in Table'T. [0082]<Exerplary"FESt 25°(Sutface resigtivify measirement) Preferably

10 10 kV or less, and particularly preferably 8 kV or Less,
immediately after the releasing film I rolled up 1into a

4+

roll-shape and having a width of 400 mm and & langth of

5,000 m is rolled ocut with a speed of 100 m/mir
[ 0Coll
15 1T the rolling-cut electrestatic charge amocu of the
releasing agent layer 13 1s within the above range, then
praferaiple antistaltic property can be obitained This can
prevent defects such as that Ioreign subsiances rvemain
attached to the surface of the releasing agent laver 13 due
20 to elsctrostatic charge at the Lime of rolling-out and
pinholes occur in the film of siurry applie to the
releasing agent ayer 13 dcreover, a unlicrm Cceramic
green sheet can be lormed because [luctuation and repelling
are prevented Ifrom Dpeing caused 1in the applied oceramic
25  slurry due to electrostatic charge. Also in the process
for releasing the ceramic green csheet formed on  the
releasing  agent layer 13 from the releasing f£ilm 1,
releasing  fallure due to electrostatic charge can e
prevented and the ceramic green sheet can be released in a
a0 normal way without breakage.

[ DD62]

Considering the antistatic property of the releasing

@]
ty
¢t
oy
M
e
0]

fiim 1, the surface resistiviiy releasing  agent



Releasing films obtained in the examples and the comparative examples were each cut into a sample
of 100 mmx100 mm. After being exposed to humidity:gontrolled condition under a temperature of 23C
and a humidity of 50% for 24 hours, thb sample was subjected to measurement of 10 resistivity at the
aurface of the rel.oasin.g agent layer side using "512704 Resistivity Chamber" and "Digital
Electrometer 58285" both available from ADVANTEST CORPORATION in confbrmity with JTS 56 11
(1995).The resull ts are listed in Tabie 15[0083] <ExemplaryTest 3> (Reisasi rg agentrate
measurement) &y ¢ 1Relédsing fismsiobtained i thiecexampies @nd the cbnlrative éxédmples:wére
stored under g eondition of 20 tempematiyre of §0Gandfor 72,0urs: achymidityof Thereafter. a part of
the. surface of the releasing agent of each releasing.was polished using a say., abeam/ for the
Promotion of Seieheeé {ISPS) type fastresst hnng testbravithea polishing piese ofithe second-25
suxface of the, sane. bahe material (polyester film). ag pach of those,used.in releasing films optained in
the examples AnH mcomparative examples under a condition of a. weight of 1. kg and 10 times
reciprocating. SubSégueérkiy. Epolyesterpre$suréisensitiveatihesivetape(Ro3ES36 availabte from
NITTO DENKO: CORPQRATION,=ss:.va. pm, width; 20,mm) was applied, to,each.of thelished part and

the unpolished part ofd the releasing age t layer using a roller of 2 kg reciprocating one time, and.used
as asan“ﬂeq®@§$petlc mean roughness (Ra) and the maximum profile peak

height (Rp) at the second surface of the base material 11

are within the above~described preferable ranges, then it

0 may ke more easy to adjust the rolliing-out electrostatic

charge amount of the releasing agent laver 13 within the

above preferable range.

It should  be appreciated that the embodiments
135} nerevofore expialined are described Lo facllitate
nderstanding of the present inventior and are oot
describped to fimit the present invention Therefore, it is
intended that the elements disciosed in the above
embodiments include all design changes and eguivalents to

20 fall within the technical scepe of tThe present invention.

[ 0064]

For  example, one or more other layers may be
interposed between the base materizl 11 and the resin laver

12 and/or between the regin laver 1Z and the releasing
256 agent layer 13.

[ Examples]

[ 0065]
The present invention will hereinafter be described
further specifically with reference to examplies etc, but

30 the scope of fthe present invention 1s not limited Lo these



The obtained sample was cured under a condition. of a temperature of 23C and a humidity of 505. for

24 hours thereafter being cut into a. width of 40 mm ap

d a length. of 150 mm, and each polyester

pressure-sensitive a.d.h.esive tape side was peeled off at a peel angle of 180 and with a. peel speed

of 300 m/min to measure the peel force. The releasing
10 using the eppatipn

agent layer retention rate (%) was. calculated

Releasing Agent Layer Retention Ratee(peel force X/peel force "1)2100%

wherecel force X. represents the p,eeL forcethe unp/olfaned part an:force Y represenTs the. peel.
force 15at tThelpolished pait. The resultsiare listéd i Table. 2. .0085] <Exempl.ary Test 4> (Bloc.king
resistance e alua-ior)) Each releasing film obtgm%gqig he examplesand the ggmpgrﬁiy examples was
rolled up into a roll-with a 20 width of 400 mm and a lengt.h of 5,000 mcThis releasing film roll was
stored under &f epvitGHMentofd temperature 6R40C and sharh (€ bh80% for 30days, aritbthe
appearance thergof wasTally-observed. Those.without,any change from,when rojled, up into,a..

roll.-sh.ape were evaluated as absence of blocking (0),

those observed different.. color within half

or less rey.. oh®Wwere evaltafed as presetieadtlitthe blotkd. 4 (AYsandithose observed withadifferent.

color within over;halfiregiongwere evaluated.as presence, gt.blocking. (2)-;The.results are 30listed in
Table 2. (0086] <Exemplary Test 5> (Roll a- it. electrostatim cnarge amount measurement) Each
releasingim obt:anifedthp exaniple-} aRd the‘comparativé exafples \wad réllediip info’& réli-shape
with. a. width gf, 400 mm and-a.length. of 5000 m..This releasing filmrall was roiled;outwith.a. speed
of 100 m/min using a. cutting machine, and the electrostatic charge amount at the releasing agent

layer surface fmmediately after tlling=out rolliig-odted

lectro&tatic tharge anount) Wasmeasired

using "Explosion:proof type digital-staticimeter KSD01408" avaitable from KASUGA DENKL -

Inc.Measured values less 10 than 8kV were in

kV or more h)}‘i‘a {Cffvﬁérrézﬁtfs*afé react norn

terephthalate

WaAS

(filler-conta.

dicated by "A", 8 25 or morethan 12 kV by "B", and 12

stopped, and

polyethylens

ining resin

Wl =
first surface} having fimiting viscosity of G.&5% di/g was
obtained

15 00o7]

Polyethylene terephthalate B {(filler-containing resin
for forming the second surface) having a limiting viscosity
of 0.63 di/g Was produced Like the poivethylens
terephthalate & except Lor using 1 mass part of calcium

20 carbonate particles having an average partlcle diameter of
0.5 pm as substitute for the aluminum oxide particles
having an average particle diameter of 0.1 um

DC0GE

The obtained polyethylene terephthalates A and B were

25 dried at 180°C for 4 hours in inert gas To obtain a two-
layer structure of A layer/B layer, the polyethyliene
tLerephthalate A was supplied Zo & single screw extruder and
molten at a ftemperature of 2%0°C while the polyethylene
tergphthalate B was supplied to  another single sores

30 extruder and melten at & temperature of 280°C After
passing through filtration filter, respectively, the moltsn
polyethylene terephthalates A and B were converged in a
nozzle for forming two-layver s=so as to be extruded into a



listed in Table 2. [00871 <Exemplary Test 6> (Slurry spplicand ..ity evaluation) 16Ceramic slurry was
prepared by adding 135 mass parts iquid of tgJuene and ethanol (mass ratio of 6:4) to 100
mass parts of barium titanate powder (Ba.T..1.0(.; ST-03 available from Sakai Chemical - ..dustry Co.
Ss parts of polyvinyl butyral (S-LEC B K PM-2 avai.lailLe from 20 SEKISUI CHEMICAL CO.,LTD.) as
bind.er, and 4 mass ot dioctyl phthalate (dioctyl phthalate Cich first ((fade available from KANTO
CHEMICAL CO.,INC.) as plasti mixing and dispersing them usjnc. a hellmill [0088] 95The above
ceramic slurryswas appeied usiig & die evatef o the releasing agentlayer sure poof each zeléasing
film obtained i,n the;examples and the cog1parc%i¥§ examples;tp haye a width of 250 mm.and a. length
of 10 m so t.hat the film thickess after dryinp would be. 1 pm, and 30 thereafter dried at 80C for 1
minute using ailet Thereteasing filth formet theraon witls thescerami greeasheet was irfadiated by
fluorescent tug fight,fram t.he elegsing. film side.and,the ceramde,qraen shegtsurfacs was;visually
3:3 checked.Those observed without pinholes in the ceramic green. sheet were indicated. by "A",
those obsServéd With oné to five pinhlesistelfringby™B " afd thoseé observed “with Sixot nidre
pinholes occufring by "C’". TheJesults are Slisted:in Table 2. 0089} [ Tablell by using a

ftenter. Thereafter, heat fixation was conducted at 230°C,
and & polvester film was obtained as the base material o
have & thickness of 38 um and different roughness
16 between the front surface and the back surfacs.

base material, the surface of the stretched A  layer
represents the first surface and the surface of the
stretched B layer represenis the second surfacs. The
maximum profile peak height (Rp) o©f the first surface of

T

15 the obtained base material was 36 nm, while the arithmetic
mean roughness (Ra) and the maximum profile peak height

R

(Ro) of  the =second surface were 12 nm  and 84 nm,

t006Y]

20 (2) Formation of resin laver
Resin application ligu obtained by diluting a

resin composition (P-073 available from Chukyvo Yushi Co.,
Ltd., solid content: 10 mass%), in which polyethyliene
dioxythiophene (PEDOT) and polystyrene sulfonate (P33S) as

b
o

conductive polymers were mixed Lo have the total content of

0.1-1.0 masss to  a mixed resin emuision including
copolymerized polyester and polyurethane, intc a mixed
liguid of isopropyl alcohol and purified water {(mixing rate

of 1:1y to have a solid content of 1.0 massh.

30 application licuid was uniformly applilied to the first

surface of the abcve base material to have a thickness
oy A . + 2 @ & 7
after drving of 50 nm and dried at 120°C for 1 minute



Resin layer thickness (cm) Releasing Surface roughness (BB) agent Releasing agent layer surface
Base material. second surface thickness (urn) Ra Ry;Pa

[ D070]
(3} Formation of releasing agent laver

Application ligquid having a solid content of 1.5 mass%

was prepared b diluting 100 mass parts of a thermoset
£ EA )

5 addition reaction-ifvype silicone (KS-847H lable from

a

Shin-¥tsu Chemical <Co., Ltd.) intc toluens and adding

g
thereto with Z mass parts of platinum catalyst (CAT-PL-50T

from Shin-Etsu Chemical Co.,

application liguid was uniformly applisd to

10 the above resin laver to have a thickness

T for 1 minute thereby toe form a

B

100 nm and dried at 140
g

reieasing agent layer, and the releasing film was Thus

[ 0071

15 «Exampie 2>
A releazsing f£ilim was prepazed in the sgsame manner as

rhe thickness of the resin

LOG72]

was prepared in the SsSame manner as
changing the thickness of tThe resin

Bl
o3l

Was sroduced 1n the  same  manner  as  the polyethvlene

30

carponate having an ave
0.3 um as substitute for the aluminum oxide particles

having an average particle diameter of 0.1 um. The
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obtained polyethylene terephthalate C was dried at 180°C
for 4 hours in inert gas, and supplied to a single screw

extruder and molten at a temperature of 2%0°C. After

passing through a “iltration filter, the obtained

polyethylene terephthalate C was extruded from a nozzle

into a sheet-shape and cocled and solidi on a cooling
roli et at A  surface temperature of  407C, and  an

ohtained. The obtalned sheet

3.5 times in the longitudinal

& renter. Thereafter, heat

fixation was conducted at 230°C, and a

obtained as bhe base material to have a thickness of

)
b
s
o]
ac
™
B

and the same roughness degree between the front surface and

the back surtace. In one surface of

the base material represents the first surface nd the

3

e represents the seccond surface. The maximum

thaer

profile peak height (Rp) of the first surface of the

opbtained base material was 44 nm, whilie

roughness {Ra} and the maximum profile peak height (Rp) of

3 N T . S
e gsecond surlace were 2 n

o
.

releasling Liom was pregarsd 1L Lthe same manner as pramocle &
oo g < T ] e pn e e e me e )
CHROEDL D0 usind 18 base material.,

[ 0074

<Comparative Example 1>

asing fiim was prepared in the same manney as

Example 1 exceplt for changing the thickness of fthe resin

layer to z0 nm,
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omparative Example 3>

A releasing film was prepared 1n the same manner as

ing the resin layer.

Example 1 except for not £

particlie diameter of 1.5 aluminum

oxide particles having an diameter of 0.1

was obtalined as the base material to

um. A polyester

:ve a thickness of 38 pmoand the same roughness degrese

between the front surface and the back surface in the same

manner as Example 4 except for using this polyethyvle

I as substitute for Lhe polyethyleaene

peak height (Rp) of

material was 227 nm,

ArLLNmMetic mean roughness (Ra) And

b o ot gy . TE A
Che Second Surilace weye Io nm

I except for using this base

Fae

ive Example bO>

:asing film was prepared in the same manner as

Lxample 1 except for using the polyes

Example 4 as t© base material and not forming
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the base material. Partial hydrolysate of
0

hoxysilane (COLCOAT W-103X available from COLCCAT
lool

o]
D
o
o

oL, LTD.Y was diluted by isopropyl alcohol to

application liguid having a solid content of 1.5 mass%, and
the applicaticon liguid was uniformly applied to the first
surface o©of the polvester film to have a thickness after
drying of 100 nm and dried at 120°C for 1 minute thereby
forming an antistatic laver. A releasing agent layver was

4

formed on the antistatic laver in the same manner as

Example 1, and a release film was thus chtailned.

<lomparative Example 7>

Ty = ey e e . BT B B g - ] B v T e : T
e pase material was prepared Dy using a PRl

,ﬁ

I

M

[63]

f

8]
i

& suriace roucghness measurement device {(Surf

e

3000584 available from Mit:

measure, in conformity with
mean roughness (Ra} and/or

and the second

[—

base materia used in the examples and the comparative

examples and the surface of the releasing agent layer of
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each releasing fiilm obtained 1in the examples and the

comparative examples. The results are listed in Table 1.

L ocsz]

-~y

<Exemplary Test 2» (Surface resistivity measurement)

RBeleasing films obtained in the examples and

ot
=
®

]
o)

comparative examples were each cut into a sample of
mmx100  mm. After being exposed to humidity controlled
condition under a temperature of 23°C and a humidity of 50%

for 24 hours, the sample was subiected to measurement of

from EDVANTEST

=< e g e o g s o PP | -7 TE O T RS R ™ 74 Y
in COmTorm WI1tn JI5  EeRll (L9950, L'iies

RN 3 SO T L T e "
Llsted 1n Taple 2

<Ewemplary Test 3>

2

Co=-yruning

i
rt
( |
i
T
n
'\
e
t
4
o
]
I__J
i_i
i
Y
i_l

surface of the same base material

polyester pressure—§

avallable from NITTO DENKO CORPORATION, thickn

width: 20 mm) was applied to each of the polished part and

the unpolished part of the ver using a

rolier of 2 kg reciprocabting one time, and th
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a sample.

P 0084;

The obtained sample was cured under & condition of a
temperature of 23°C and a humidity of 50% for 24 hours

thereafter being cut into a width of 40 mm arnd & length of

150 mm, and each polyest

r pressure-sensitive adhesive fape
el

side was peeled coff at a peel angle of 1807 and with a peel

speed of 300 m/min to measure the peel force. The

caleoulated

n rate (%)

Retention

a Lemperature

-] o Y PR
davs, ang  the

those observed

evaluated as presence

observed with different colo
evaluated e woe of

-

(Rolling-out electrostatic charge amount

N

<Exemplary Test 5

measurement)



*In Comparative Examples 6 and 7, thickness of antistatic layer [ Table 2] SurfaceReleasin
Rolling-cutBlockingSlurry resist ivitg agente e C222 "2222. 2221- R. 12.2-E)2:22 ;1121(22:appi calmi.
y(@/E) iEtyerretentllrate).2 acharge amount(kg!) Examplel 10'95 A (7) Example 2

FEach releasing film obtained in the examples and the
comparative examples was rolied up into a roll-shape with a
width of 400 mm and a length of 5,000 m. This releasing
fiim roll was volled out with & speed of 100 m/min using a

b cutting machine, and the electrostatic charge amount at the

releasing agent laver surface immediately after rolling-out

{rolling-cut electrostatic charge amcunt) was measured
using "Explosion-prool type digital static meter KSD-{:08"

orr T

avallable from KASUGA DENEKI,

b

Betfem Measured wvalues legs

1]

16 than 8kV were

ated by AN, B kY oor more and

12 kV by "B", and 12 kV or more by QU The results are
listed in Table 2.
[ oos7]

e i P, rd [ fai i~
<hxemprary Test o> (Slurry

15 Ceramic siurry was prepared by adding 135 mass parts

sluene and

20

25 Thne above ceramic slurry
coater fo tThe agent

releasing film obtained in the examples

ples to have a width of 250 mm and

after dryi

30

T
3
@
=
T

after dried at 80°C for 1 minute using a drier. The

F

eleasing f£i1lm formed thereon with the ceramlc green sheet

was lrradiated by fiuorescent tube light from t

ilm side, and the ceramic green sheet surface was visually
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checked. Those observed withouft pinholes in the casramic
green sheet were indicated by "A", tThose observed with one

to five pinholes occurring by "B", and those observed with

5ix or mors pinholes occourring by "C™. The resulis are

listed in Table 2.
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Example 3
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*In Comparative Examples 6 and 7, thickness of antistatic

o
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(t22 (.1) [099[1] As apparent from TableTable 2, releasing obtained. in the examples have

preferable surface resistdvdrolling-out electrostatic chgmge amount. Moreover, the releasing agent
layer retention rate is high, no blockinp occurs, aldd no pinhole occurs in the formed ceramic green.

sheets. [ Industrial Applicability] [0092] The releasing fil according to the pred(ventic mdy
preferably be used to form a thin film cerain.ic grec et that has a. thdckhess of 1 pm or less.

[Explanation of Numeral References]
13... Releasing agentlayer) [Name of Document]Claims [Claim PI

green sheet product,on processes, Comprising; a base materialy .

10

b Z, releasing fiims
obtained in the examples have preferable surface

resistivity and low rolling-out e2lectrostatic charge amount.
Morecver, the releasing agent layer retention rate 1s high,
noe blocking cccocurs, and no pinhele occurs in the formed
caramic green shests.
industrial Applicability]

[oos2i

The releasing f{ilm according to the present Invention
may preferably be used to form a thin film ceramic greesn
sheet that has a thickness of 1 am or less.
[ Bxplanation of Numeral References]

£ 00%3]

Releasing f£iim
11... Base material
12... Resin layer

13... Releasing agent laver

.0093] 15. Releasing film . Base material. 12... Resin layer
A releasing film for ceramic



a resin layer laminated on a first surface of the base material., the resin layer comprising a conductive
polymer and having a. thickness of. 30-290 nni; and 37 a. rel..easino agent layer laminated on the
resin layer, 10 wherein aof the releasing agent i.ayc..has a maximum profile peak. height (Rp) of
10-100 nm [Claim. 2] The releasinp film.recited in claim 1, wherein a. 15 second. surface of the
base material has an arithmetic mean roughness (ha) of 5-50 nm and a maximum. profile peak height.
(Rp) of 40-300 nm. Claim. The releasl g film as recited in claimor 2, wherein 20layer comprises at.
least one s&ted from groupcconsisting of polyestéraresin, urethane resin and acrylic resph. [Claim 4]
The releasinq film.as recited in either- one of cl eh 1-3, wherein the resin layer comprises, as the
conductive polymer., at least one selected. from the group consisting of polythiophene-based
conductive polymer,’polyamilirelbased‘conductive pelymerand potypyrrolessased conductive

polymer. [Claj

aggoceg

be releasing film;as recited in either ne of f, ms i 4, whorein the releasing agent

layer - rises a releasi.ng agehit that comprises an addition rea tiohtype silicone resiin as a. main
component. 38 [Claim&15¢ Fhecrelédsing film as recited in eitiiher one of claims 1-5, wherein,
provided a peel forcg X tepresents a,1.800neel force (mN/20 ramp 5, of a.polyester. pressure-senbitive
adhesive tape No. 318 available from NITTO DENKO CORPORATION with. respect to the releasing
agent. layer; &rid & peel.foree®y repredent § &-180968l forée TANR0AIY Bf alpolyesteryme T
pressure-sensgitive adhesive tape Nox 315 10.availablefrom NITTOQ;DENKO CORPORATION with
respect to a PoliLsheclf su:rface.that. was obtained by polishing the surface

10

20

30

. - <y e Ay - - 1o T o 4 — 1 1 Ty p e e
& releasing agent layer ifaminated on the resin layer,

whereln

H

a8 of the zreleasing agent layer has & maximum
profile peak heicht (Rp) of 10~-100 nm.

P Claim 2]

The releasing film as recited in c¢lzim 1, whersin a
second surface of the base material has arn arithmetic mean
roughness (Ra)} cf 5-50 nm and a maximum profile peak height
(Fp) of 40-300C nm.

[ Claim 3]

£ ; ;s b

The releasing film as recited in claim 1 or 2, wherein

the resin layer Ccomprises abt least one selectec from the
Jroupn  Cconsisting oIl polyvestear resin, uretnane resin and

acrylic resin,

[ Claim 4)
The releasing film as recited in either one of clalims

1-3, wherein the resin layer comprises, as the conductive
polymer, at least one szelected from the group consisting of
polythiophaene-based conductive polymer, polyvaniline-based
conductive polymer and peolyvpyrrole-based conductive polymer.

Claim %

.

The releasing film as recited in either one of claims

1-4, where: comprises a
releasing reaction—typs

silicone



of the releasing agent layer using a. Japan. Society for the Promotof Science (JSPS)-type
fastness-to-rubbing tester with. a. polishingre of the sgcond surface of the babe 15 material under a
condition of a weight of 110 times reciprocating, a releasing agent '‘aye_ retention rate reprebenbby
(peelforce X8peel force Yjx100 is 85% or more C.I. 20The releasing f.iJ.m as recited i.n either one of
claimb wherein an clectrostat.ic charge amount at the surface of t.he releasinb ace]..averi.s 10 kV or
less immediately en the releasinfij.m.rolled up into a roil-shape and having a width of 400 mm and
a.length ofnnn £42-4fU%U ni 1S rolled out. wi.t.h a speed of 100 m8min.

The releasing film as recited 1in either one of claims
1-5, wherein, provided that:
a peel force X represents a 180° peel force (mN/20 mm)
5 of a polyester pressure-sensitive adhesive tape No. 31B
avallable from NITTD DENKC CORPORATION with rescect to the
releasling agent layer; and

a peel force Y represents a 180° peel force (miN/20 mm)

of a polyester pressure-sensitive adhesive fape No. 31B

10 avallable from TG DENEC CORPORATION with respect to a

1 o - Lo e Ry oy e o N N R i S s ey -~ ~,
poilished surface that was obtalned by polishing the surface

of releasing agent
Promotion of Scisnce (JS5FS

plece of the sscond surface of the base
15 condition of a weight of 1 kg and 10 times
reciprocating,
a releasing agent lavyer retention rate represented by
§5% or more
o

20

rostatlic charge amount a
laver is 10 &KV or less Immediately

film rolled up znto a roll-shape and

[N [ S e o Ys s [
having a width of 400 mm and & length of 5, 0l

with a speed of 100 m/min.



