SHEET FOR REGENERATI NG MOLD FI ELD OF THE | NVENTI ON [ 00013 The
present invention relates to a sheet for regenerating a nold for use
in cleaning the surface of the nold. BACKGROUND OF THE | NVENTI ON

[ 00023 In a process for encapsul ating a sem conduct or device
with a resin through a transfer nolding, a resin nolding using a nold
is generally continuously conducted. As the nunber of repetition
(shot nunber) of such resiSHERT BORRBEGRNERSHSNG Igonram nati on such as
conponents effused fromthe resin, burr and dust accumul ates on a
surface of the nold, particularly, on a cavity surface. Such

contam nati on degrades rekasability for taking out a nol ded product
fromthe mold, and forns a rdﬂ@ﬁDgéﬁTHEéNﬂﬁm& mol ded product. Thus,
t he surfaCﬁpﬁg the nold (cavity surface) is cleaned at an interval of
a predeter d nunber of nmol di ng repetition (shot nunber). (0003)

To perform cl eani in the above-menti oned nner, there i roposed
a rrgt hod usi ng awn%ﬁfs ttélé‘fﬁ"ﬁﬂ] FRES P &?c ?%gdeﬁ”eﬁ‘?r&n%g Eﬁ’é‘ﬂi f&s 0§ or
exanpl e, Paj.e t ) i s nmethod includes coupling an upper
nold with %ha%&g?ﬁ%niﬁ ﬁf%ﬁryﬁg nol d cl eaning material interposed

t her ebetween so that the nold cleaning material is filled into a
cavity; carrying out a heat nolding in such a condition to allow the
contam nation to be attachadKEGROUSD®E THEIINFBRNTIORRt eri al ; and

rel easing the nold cleaning material to renpbve the contam nation from
the surfac@008R]the nold (cavity surface) together with the nold

cleaning material. [0004]
In a process for encapsulating a semiconductor device with a resin through a

transfer molding, a resin molding using & mold is generally continuously conducted.
As the number of repetition (shot number) of such resin molding increases,
contamination such as components effused from the resin, burr and dust accumulates on
a surface of the mold, particularly, on a cavity surface. Such contamination degrades
releasability for taking out a molded product from the mold, and forms a rough surface
on the molded product. Thus, the surface of the mold (cavity surface) is cleaned at an
interval of a predetermined number of molding repetition (shot number).

[0003]

To perform cleaning in the above-mentioned manner, there is proposed a
method using a mold cleaning material formed into a sheet (see, for example, Patent
Document 1). This method includes coupling an upper mold with a lower mold with
the mold cleaning material interposed therebetween go that the mold cleaning material
is filled into a cavity; carrying out a heat molding in such a condition to allow the
contamination to be attached to the mold cleaning material; and releasing the mold
cleaning material to remove the contamination from the surface of the mold (cavity

surface) together with the mold cleaning material,



In addition, the applicant of the present invention suggests a sheet
for .regenerating a nold having an inproved cl eaning property (see,

for exanple, Patent Docunents 2 and 3). This sheet for regenerating a
nold is fornmed with a paper sheet or a cloth sheet in which a nold
cleaning material is provided on at |east one surface thereof so as
to project in a predeterm ned pattern having an air vent gap. By
using the iB %ﬁ for regenerating a nold, air in the cavity can be
vent ed easi @J romthe air vent gap. Thus, no air is retained in the

cavity and the | d.¢l.eani ng terial, can be filled throughoyt the
entire porti onsng‘f aiicﬁémbaﬁ?f’ﬂl’gﬁ%t é’?rtﬁ% dresentingefio gsueEEstsha D65 dleEt ed

t hr oughout i I h avity, thereby.inprovin

cl eani ng pr‘ré Igerr%?/{gj { M@Pédﬁgaél %’nﬁﬁ%é‘éeg{n%?ﬁmﬁ:l’jﬁegy f%ﬂfof%ﬂ e’Pgﬁt@i’it
Docunment 21y)\Bsfs 3 584:.R R A -

SUMVARY G%E‘E’ﬁﬁﬁﬁézﬁc}l% ?giososgz]é"?%r r%%ﬁ&%\%e%’é?@ ]se{/%er%lgév)\,ﬁ'étﬁ%tﬁggs?ﬂeec@t
for regenebns clgh shebPindwiiel b RblBEeAnTY RXE85h1 G SRMABY of apmgsrtt(,%{@ kprdsed,
there are sone cases where contanmi nation is not renoved sufficiently.
Ther ef or e, tiefeef sausen prjct tifa fridetepningd pittet BeOTiziaf BirkeMeas.! UBY @shaQhe
reasons for such a problem and realized that a conposition for a

nmol d cl eanshegt fonregehesitinosa miokle dir i thelvavitgendeushied chalydtong thecrir vent
degradation in_filling of the nolding cleaning material in a cavity.
[ 0007] zap.  Thes, pp el dptetained dm e savityzand wamoldaltening mategiol cafi be figed
above, and,an ﬁb' gﬁ:t of the, Ergg&nt invention is to provide a sheet
for regenel PR A5 EtHe PRECEHASDACEAY | dar gt cleaning can be conducted

throughout the entire portions of the cavity, thereby improving cleaning property.

[0005]
Patent Document 1: JP-A-~2004-130819
Patent Document 2: JP-A-~2007-196586
Patent Document 3: JP-A-2008-132759
SUMMARY OF THE INVENTION
[0006]

However, even when the sheet for regenerating a mold having an improved
cleaning property is used, there are some cases where contamination is not removed
sufﬁcicnﬂy. Therefore, the inventors of the present invention have studied on reasons
for such a problem, and realized that a composition for a mold cleaning material is
raixed non-hornogeneously, leading to degradation in filling of the molding cleaning
material in 4 cavity.

[0007]
The present invention has been made in view of the above, and an object of the

present invention is to provide a sheet for regenerating a mold that has high cleaning



property and allows identification of a mxing state of a conposition
for a nold cleaning material. [0008] In order to attain the

obj ect above, the present invention relates to the following itens
(1) to (11). (I)A sheet for regenerating a nold, including: a paper
sheet or a cloth sheet; and a nold cleaning material including
an unvul cani zed rubber-based conposition or a thernosetting

resi n-based co osu{ n and being formed on at | east one surface of

t he paper sRHEBIYof2 ﬂ]g | &f{eﬁtl@"’}@%‘% ¢ Bt st offer composition for a mold

predet er m neld attern havi ng an air vent gap, in which a thin
filmincludf ngntghné E’rlr‘posmlon Is formed on a surface portion of the
paper sheetgghgit he cloth sheet positioned at a portion of the air
vent gap, s téﬂat a mxing state of the conposition formng the

pattern is identif il MM aud Qf erjgflt L S gtﬁeﬁﬁt &r{l%aﬁcml gel%%% qutl}ehe

(2) The sheet for regenerating a accordi'ng t
thin film htaﬂoﬂnghexﬁé((lgw(m)‘ 500 gmor |ess. (3) The sheet for

regenerating a nold according to (1) or (2), in which the pattern has
a non-fiat top p@it. A sheetfor regenerating a mold, including;
a paper sheet or a cloth sheet; and
a mold cleaning material including an unvulcanized rubber-based composition
or a thermosetting resin-l:;ased composition and being formed on at least one surface of
the paper sheet or the cloth sheet so as to project in a predetermined pattern having an
air vent gap,
in which a thin {ilm including the composition is formed on a surface portion
of the paper sheet or the cloth sheat posiﬁon;ad at a portion of the air vent gap, so that a
mixing state of the composition forming the patfern is identifiable from a formation
state of the thin film.
(2) The sheet for regenerating a mold according to (1), in which the thin
film has a thickness of 500 pum or less.
(3) The sheet for regenerating a mold according to (1) or (2), in which the
pattern has a non-flat top part.
) The sheet for regenerating a mold according to (3), in which the non-
flat top part is formed of a convex part having a curvature radius within a range of 0.2 to
3,0 mm. .

(5) The sheet for regencrating 2 mold according to any one of (1) to (4),

in which the pattern is formed of a plurality of belts or a plurality of dots,



(4) The sheet for regenerating a nold according to (3), in which the
non- flat top part is fornmed of a convex part having a curvature
radius within a range of 0.2 to 3.0 nm (5) The sheet for
regenerating a nold according to any one of (1) to (4), in which the
pattern is fornmed of a plurality of belts or a plurality of dots.

(6) The sheet for regenerating a nold according to ES), I n V\,hlchftge
belts or dots have a wdth and a thickness each within a range o

to 5 nm and a di( anc i eegidarregsnerating amold agsending to (S)giarwhighsthe delis
within ara The sheet. for regeperating a
nol d accor d{] %ie Ve %)mdtgr?naﬂlﬂﬁﬂmﬁssoﬁa%]% i 1P Hemme i ’éﬁ’g‘aﬁ‘@l ts
or dots is vmdth e belts or dots.
(8) The she%ﬁ%e%(r&w%ag%rgrbé? O%dg accéangfﬂgf'i , in which a

width of the bel g or ﬁﬁet?neam%gén%m%ﬁg% Shold adeoftitd Efc?%s)?iﬁ%ﬁﬁi‘ﬁss

of the belts or
distance between the adjacent belts or dots is set to be 0.5 to 2.0 times a width of the

belts or dots.

(8) The sheet for regenerating a mold according to (5), in which a width
of the belts or dots is set to be 0.8 to 1.2 times a thickness of the belts or dots.

4)) The sheet for regenerating a mold according to any one of (1) to (8),
in which the cloth sheet is a nonwoven fabric.

{10 The sheet for regenerating a mold according to (9), in which the
nonwoven fabric is a spunbond nonwoven fabric,

(11)  The sheet for regenerating a mold according to any one of (1) to (10),
in which the cloth sheet is subjected to an embossing treatment.
[0009]

The inventors of the present invention have made the mixing state of the mold
cleaning material identifiable by utilizing the high cleaning property of the sheet for

I regenerating a mold where a predetermined pattern having an air vent gap is projected

as suggested by the applicant of the present invention, and repeated the studies. As a
result, the inventors have found out that when forming a thin film inchiding the mold
cleaning material on 2 portion of the surface of the paper sheet or the cloth sheet
positioned at the air vent gap portion, it is possible to identify the mixing state of the
mold cleaning material from a formation state of the thin film. The present invention
is based on this finding.
0010}



(9) The sheet for regenerating a nold according to any one of (1) to
(8), in which the cloth sheet is a nonwoven fabric. (10) The
sheet for regenerating a nold according to (9), in which the nonwoven
fabric is a spunbond nonwoven fabric. (11) The sheet for
regenerating a nold according to any one of (1) to (10), in which the
cloth sheet is subjected to an enbossing treatnment. [0009] The

inventors of the I\gresent j nvent.jon hayve made the m xing state of the
mol d cl eani ng mat erFHAHcREHY- ‘f’ﬁiﬂfotbf'enw deaningmaterial frehusieg mn emvakeaninegl

pat Lorn havP AR b iR Pl e diggediby Binornpition
i t ' ' : d.t.he.stydies.
ool €t el ae Ry Sl et A RUECRRTT P R, HOKRR i R

i ncl udi ng tdigperseh thefdi I ah G ARBel BtatdN A3 tﬂg%ﬁ)ge%ﬁn%lﬁge,t ffenStHS E&g@aﬁf

t he paper sheet or the cloth sheet position alt ven

portion, i tfillegispipeiskd Sor-Korhatendollly, thdv@odicldamge faitigl 19 it BeiiBlicht
cleaning material froma formation state of the thin filmThe preSent
invention i Hasdly, aesulthigsint depadaton oD Qk@bing property, NBE Geason why the
particularly, while the nold cleaning material includes an

unvul cani zdePrgapih 8lensdisperssdpositpinogenemsty ishtbatnths endld ripaniag inmtdviak ed
conposi ti on,U_\%]Q,e tg_o[;rposi tion also includes an inorganic filler, such
as silica [outhel Bickiat thf Proifcans Ritise, maket Hei isorgprip dillor émpossibleite bin

di l. \ .._As ti d wh the i s ic fill
o0 U1 20, S el TR USRS PR B BTSSRI S L
U1 1Bkl RaE e SRR TS| RBsBh o S

property. nor gani ¢
non- hongegaeds Isrtics, t Maten tREMBRI S HIRAR! ' 68y | CK
at the projecting patternf1 nall?ggg t ﬁe I n%rl{gbgr#?&?ﬂ @enrm%@ﬂrréﬁggg’i %‘f tgn?o

be identi f fifl shévve b unifign cblof HnBg B 4dditdnf whéd WeltHodhe filler is not
conposi tion, honobgeneous di spersion of the inorganic frller provides
the thin fillsparsadtbut mmagdebommraed, die dgghencand ppeawatthe S Fiag uwidben
the inorganic filler is not dispersed honogeneously, the thin film
shows a noffAyfY P&itin Soplbdifferme statea ofidel thiro Hlm fproretioh ean beideatifiel by
filler is not .dispersed but form aggl onmerates, the aggl onerates
appear on ’%]Wék‘%?’ 11ﬂ;qqq.]<gcﬂ§ypace as convex parts. Such different
states of @Bfﬁ]thi n filmformation can be identified by checking with
t he naked eye.” [ 0011]

When identifying the thin film by color tones as descrtbed above, the inorganic

filler may have an outstanding color as compared with the color of a main ingredient
(base material) of the composition of the thin film (mold cleaning material). For
example, when the main ingredient of the composiiion is colorless and transparent, a
colored (e.g. white colored) inorganic filler may be used. When the main ingredient of
the composition is light colored (e.g. white colored), a dark colored (e.g. black colored)
inorganic filler may be used. When the main ingredient of the composition is dark
colored (e.g, brown or gray colored), a light colored (e.g. white colored) inorganic filler

may be used. In other words, the color of the main ingredient of the composition and



When identifying the thin filmby color tones as descri bed above, the
inorganic filler may have an outstanding color as conpared with the
color of a main ingredient (base material) of the conposition of the
thin film(nmold cleaning material). For exanple, when the main

i ngredi ent of the conposition is colorless and transparent, a col ored
(e.g. white colored) inorganic filler may be used. Wien the main
ingredient of the conposition is |ight colored (e.g. white colored),
a dark col othabof Begnonganie illst mey éig) onppsitegiarach pihiet er sivew abuean senirast
When t he inin rﬁdi nh of, the conposition is dark colored (e.g.
brown or gr 3VESIHS E‘H‘)%,s aderin Yy of sy ideptificatiogn. white col or ed)

i norgani c f%$hgr may be used. In other words, the color of the main

i ngredi ent he conposition and That of the inorganic filler ma

y
b [ | bet ) , | d
shade i m vi ew of oSt L rep il adn6it BB BRY bR hepidgl phon ieHbn "
regenerat | ngiaa faht AEALHY 00! Bl BIGSEHord BUENNL Aled-S1 FALIRA M

a paper sheet or a cloth sheet in d 'ng materraF ~

i ncl udi ng amvideatided 3ahedaseh REp AASAChr GCORBARHi reih-Hsdd S844 §sn9
resi n-based conposition is fornmed on at | east one surface thereof to
be proj ect domied ca spleettene surface thepaf totferprdjestddig aghedaictmitedpat@aPhaving
Therefore, when cleaning a nold using the sheet for regenerating a
nmol d accor d@rig ot gdpe pPhersfome, wheneivaniop 2 nidié using thecshed fonggeomtating al
can be fiII%g ina.,cavity while air present in the cavity is vented

t hrough t h&eld pecgiding 943¢ Pgeny ipvertinn therepld icleaning matesinhesd terfilletidn a
cavity and fi.)lin roperty of the nold cleaning, material in the
cavity is I'ip o"t’/‘}é%,aﬁ§6&?ﬂd the|cayify lﬁéeﬂéﬁirﬁ{?@&b@ﬁaﬁé’ﬁ'@cﬁaPhr%ﬁgﬁé% e he
entire areg;qf .4 (A Further., the sheet for.regenerating, a, nold
according to % ﬁeﬁlgerdg@etﬁ% X?vr%ggaﬁltdi @[ﬁnff 8“’8?@/?@%’8 g ﬁﬁgmfl% 'rﬁﬁitf%ﬁ?m the

i ncl udi ng tHa8yGOIRRSHI Q:f‘tl%lé’anﬁ{ér ' or
the cloth sﬁ@gt g@gitioneé at t e<%??99@%&&8@%m%%%@?§%§&@?%g§@ﬁﬁ%c

col or tonecatysUFkfhes teosedtifbo8gdtratifiea hldidhcbdrtiil ke HE $9QH: Snvelfon is
m xi ng state of the conposition, the state of thrn fil'mformation

al | ows i depiovided aithanthif filithinchidingrie sdnaiositiofh oh hesuefasenasiidn 6thE st Ng
the pattern. As a result, when a conposition is in a non-honbgeneous
m xi ng st atheet arrtke eefsbest poetioned at thgairdeut gep porioni t Siobethk @plomng o

cl eaning and, may not be used in practice. In_other words, the thin
filmcan b@r%g%goqﬁwoa@ the $hin Sl repressais fivemiingestate of theoepswnosition.iihe a

TBL 8000 (LS b AR RSNl bR i st o e
i R B
nor e readi dtite, thd&bbbsition is regarded as unsuitable for mold cleaning and may not be used
in practice. In other words, the thin film can be used in quality control of the sheet for
regenerating a mold according to the present invention,
[0013]
Particularly, when the thin film has a thickness of 500 pm or less, the mixing
state of the composition can be displayed easily on the thin film. Thus, it is possible to
identify the mixing state of the composition more readily.

[0014]



In addition, when the pattern has a top portion fornmed to be
non-flat, air present in the cavity can be vented easily even if an

opening of the cavity is small. This is because the top portion of
the nold cleaning material blocks the opening partially. As a result,
filling property of the nolding cleaning material is further inproved

along with the inprovenent of cleaning property in the cavity. [0015]
In particular, nQm- t rt.of the pattern . has copnvex
parts having a \éwl}?\r}lg?ﬁr?g’ %g%é llt}% Bmaﬁﬁgﬁll ﬁ%aa rtoé’nﬁoé{‘]% E]cﬁl.nfgttfﬁ b§.??“f#ﬂt’ alr
filling pr §ehny ir0fhetda g I 0Q: I [ roperty
in the caviogﬁ are furth%ﬁftﬁ%& &[gl(lfg:!i%e? i Ogém%g%fﬁ?‘é:ﬁgiﬁﬁ%ﬁﬂm
the patter nThis i beamask &8 tap Yortiodl bit theOholddafing 'mate 1 Ustadids e g} I:%g S,
it is easy to set the shapes and dinensions of "the pattern an ?h
air vent gagtialy. i 4sal woultafilling eropeity tof ahdvelothing elesiing MR kP ket O
an appropriate pattern for filling into the cavity. (0017)

Part i cul ar |§pproviéalonmwith dietimprovenion of eleaninpairopecty hathe cavid dt h and a

t hi ckness ﬁ.ﬁ‘?{} within a range of 1 to 5 min, and a distance between
t he adj ace (]zlts or dots is set to be within a range of 1 to 5 mm

it is possible tp obtajn ropriate dinmensjons for cleaning of a
mol d for transf eﬁl Wé@%‘?%‘%t@gn@gﬁ%@mp@hﬂmw%Fwaveaparts having
sem conduct,q i ce- W k- i natherefore,.. a nold f tr fer
ol i ng. oar Beeey AR ilinth BEE &0 GHERS, fiof piipery phe pfiicatng
di stance baiamﬁpmfd%aﬁm% Bliy Reht & QS to be 0.5 to 2.0
times the wwdth of the gfg?s&%r dotg’?yggsui teié%?ngtegl ance i s made
bet ween t h§016] une of the air vent gap and the anount of the nold
cleaning material. In this manner, it is possible to perform

ventilation of ahddifionailhevimavhe yatamds Firmkd thweplmlis) oFlbeRNbNGIHRLSOFl

nor e reasonabl %/ [ 0019]
dots, it is easy to set the shapes and dimensions of the pattern and the air vent gap, It

is also easy to set the mold cleaning material into an appropriate pattern for filling into
the cavity,
[0017}

Particularly, when the belts or dots; are set to have a width and a thickness each
within a xange of 1 to 5 mm, and a distance between the adjacent belts or dots is set to
be within a range of 1 to 5 mm, it is possible to obtain appropriate dimensions for
oleaning of 2 mold for transfer molding which is used in encapsulating a semiconduetor
device with aresin.  Therefore, 2 mold for transfer molding can be cleaned adequately.
[0018]

Further, when a distance between the adjacent belts or dots is set to be 0,5 1o
2.0 times the width of the belts or dots, a suitable balance is made between the volume
of the air vent gap and the amouat of the mold cleaning material. In this manner, it is
possible to perform ventilation of air in the cavity and fill the mold cleaning matetial

more reasonably.



Meanwhi |l e, the pattern has a wdth of the belts or dots set to be 0.8
to 1.2 tinmes the thickness thereof to have an excel |l ent shape
stability, resulting in a significant inprovenent of filling property
of the nold cleaning material. 10020] When the cloth sheet is
formed of a nonwoven fabric, the cloth sheet has a rough surface, and
t hus an anchor effect of the nold cleaning material inproves, thereby
i ncreasi ng adhesi on between the cloth sheet and the nold cl eani ng

mat eri al . [[001] More particul arly, when the nonwoven fabric
is a spunbond nonwoven fabric, there is relatively no directional

property in tensMeén‘Elﬁi}“-‘eﬂPﬁﬂ’hﬁer&h@ aswviftnd thedhsits erdlothuet tage Rk 1i7gimtisng

IS absorbed a 3%' é . Thus, the sheet.  hardly tears, durln
heat nol di i preoisoy, taﬁee"é‘ﬂgé‘f SléPéésStﬁl?H‘Emtré%Hm’@v’élna digpi Iﬁgﬂt

peel i ng- off %ﬁgﬁIﬁ8ﬂ§ﬁT%é§§%§§5¥&wﬂM%Eﬁ#%ﬁa§$3 to performa peeling

(denDIdlng) n the cloth sheet is
subj ect ed enbossing treatnent, since the sheet has a rough
surface, an anthor effect of the nold cleaning naterial is inproved

and adhesi on bet I I i i
T ensod. b EER G0t i 1P RRREd 804 dolGoviR ik BRI BB 81

i s a perspenighvserfte\nd |thussid atdhbg effedti oSthe @R HoaBRb xﬁdfterﬁql Sﬂxﬁﬁ}vesf Or
regenerating a nold of the present invention. is a

per spect i vihewsbpmcrdabing adlesiom etaresethocidthesiven ehdthe inobf clanﬁnbam‘arfabr
regeneratiﬂﬁmﬁ nol d of the present invention
More particularly, when the nonwoven fabric is a spunbond nonwoven fabric,
there is relatively no directional property in tensile strength, and stress applied during
heat molding is absorbed and relaxed easily. Thus, the sheet hardly tears during heat
molding. Moreover, since the sheet does not tear even during peeling-off (demolding)
from a mold, it is casy to perform a peeling (demolding) operation,
(0022] |
Fuxther, when the cloth sheet is subjected to an embossing treatment, since the
sheet has a rough surface, an anchor effect of the mold cleaning material is improved

and adhesion between the cloth sheet and the mold cleaning material is increased.

BRIEF DESCRIPTION OF THE DRAWING
[0023]
FIG. 1 is a perspective view illustrating a first embodiment of a sheet for
regenerating a mold of the present invention,
FIG. 2 is a perspective view illustrating a second embodiment of a sheet for

regenerating a mold of the present invention.



FIG 3 is a perspective viewillustrating a third enbodi nent of a

sheet for regenerating a nold of the present invention. Fl Gs.
4 (a) to (g) are sectional views each illustrating a nodified exanple
of projected lines of the sheet for regenerating a nold of the
present invention. FIG 5 is a perspective viewillustrating a
fourth enbodi nent of a sheet for regenerating a nold of the present

i nvention. DETAILED DESCRI PTI ON OF THE | NVENTI ON (0024) Next ,

embodi nents of t HéGp? d8 aritersppstivatviom ilvstritinge thirdcmitvdihemboe a sheet for
specifically based on i ngs. [,0025] FIG 1 shows a first
enbodi ment %ﬁc rag’ﬂ%%fnoﬂiy‘?af\%‘é‘gfﬁﬁééléﬁnﬁgl-a mol d of the present

i nvention. The s t f regenerati .a nold _according to this
enbodi ment i ncl u%g(gs'é @LE?S@? Q’ieegegtﬁ’@gltg‘”‘iwsf ?flpl‘]lrélglsfat}hng aRpEfed freplept a

| ot h sheet.,..: ' ial i di | i zed
ubbor - bac da Rarue BF B hEP ARk Bl A Bl Bmoci 1 on

is formed on bot Ri@i £18Sa BlrstedGy H%tiﬂ&%gtérfg{‘fg?&ﬁ defhoBinft bt b e for

pattern. That is, the projected |Ines

consti t uti aagheratipaomnedtos tefprdsbg iBRhiion. | Ke pattern, are arranged in
parallel to each other with a gap therebetween, and each gap serves
as an air vent gap while a nold is subjected to a cl eaning process.
In addition, a thin film3 including the conposition is forned
integrally with the prFRSiED PESEGRIPZIONOFAIRE N EENTIONt i on of the

substrate T@ﬁﬁi | positioned at the air vent gap portion. Through a
col or tone urface condition of the thin film3, it is possible to
osi.tion. As descrjbed above, one

identify a mxi tate .of the co \ | 2

of the main as pgg?xi’e Bogiens < Q@rﬂrnBSFW’é‘f?P'il%wﬁné’edﬁ%‘éF%%eéP?Wf@caﬂy
formation Qf..ql A film3 that allows identification of a m xing
state of tEesecollrpng:)rgg\)lﬂ‘l ion of the nold cleaning material. [00261

[0025]

FIQ. 1 shows a first embodiment of a sheet for regenerating a mold of the
present invention. The sheet for regenerating a mold according to this embodiment
includes a substrate sheet 1 formed of a paper sheet or a cloth sheet, and & mold
cleaning material including an unvulcanized rubber-based composition or a
thermosetting resin-based composition is formed on both sides of the substrate sheet 1
in a belt-like pattern. That is, the projected lines (belts) 2A, which are constitutional
components of the belt-like pattern, are arranged in parallel to each other with a gap
therebetween, and each gap serves as an air vent gap while a mold is subjected to a
cleaning process. In addition, a thin film 3 including the composition is formed
integrally with the projected lines 2A at a surface portion of the substrate sheet 1
positioned at the air vent gap portion. Through a color tone or surface condition of the
thin film 3, it is possible to identify a mixing state of the composition. As described

ahove, one of the main aspects of the present invention is directed to the formation of



Particularly, the conposition (unvul cani zed rubber-based conposition
or thernosetting resin-based conposition) of the nold cleaning
material and the thin film 3 includes an unvul cani zed rubber or a
thernosetting resin (main ingredient) mxed with an inorganic filler,
such as silica powder or titanium di oxide. Al though the inorganic
filler is dispersed in a non-dissolved state, the thin film3 shows a
uni formcolor tone and a snooth surface when the inorganic filler is
di spersed HOfdYRdBUEs hat allasvseidentiication rof tehmixingosteta oif ¢hef ¢dnpmsitios of the

di sper sed no%hgennggneousl y, the thin film3 shows a non-uniform

col or tone.MRBFEBVES MAGHEN t he inorganic filler is not dispersed but
fornms aggl o[pgi tes, the agglonerate portions appear on the surface of
the thin fiTm3 as convex parts. For exanple, in the case of a

t her nosetti ng resig- dacO r oS iLng resi.n (main
ingredient) is ggﬁg?ﬁal?ﬁg tcl:jgl or eé‘té‘b‘gﬂa“‘%‘{%%gﬁﬁgﬁ?%“ r%?ﬁgﬂoﬂgﬁétqr
Wien t he t hpiaBSeide Bdn-588H o y 1 § } i he
resul tant m xture becones g\ﬁ?l?lzosgﬂgf&g%e‘gé gﬁ%ﬁ%%?&%gﬁaﬁomm&/@#%gh&t he
i norgani ¢ f3i intladesi g iivuivantodt 1B theHhSRERS ein fhaif Slershidh)emixdd
transparent or translucent portion of the main ingredient can be seen
on the thi nwithi amir®rgagicchllen, sichta silfcal gowdat iopMitaifurh [koxide, n Althbygh3he an
be identified by the naked eye. [0027] Then, when the

conposi t i oforganicaalinriis disppraed ip @i nog-dissoduet! $tetanthe ten iih)3 fhowmatinéfosd at e
of formatiori of the thin film3, the nold ¢leaning naterial of the
proj ected PRS2 fmepth purface wheththe arpreanic Hlkvs i disporspd homageneously; s
possi bl e t erformcleani ng.throughout the entire area of the

Pov o on R O H b AR B RGNt B R deindtiaie p 5 T 3

bei ng m xe - har I tyrl i,t.abl e for.mld cl.eani ng,
and Thus | Sonar e apas 3] thee a1drfey Wil i o HRRed
parti cul ar bt fofnt¥eghldinRratds) i ' - S
in view of easy i ggnti fi c’aﬁtﬁg3 ggngj%?{er?ﬁ\eé&rtﬁ%ﬁ iﬂg@&s&{ngﬁlgc %%faté'%%tg%?rﬁpnoél ion
appeari ng bnast benveRi urtsi | FoB, exaiflle] fin PBE tdagelloBr o RRMRIORHATY GBS
within a range of 20 to 150 pm If the thin filmthickness is |ess

t han 20 pngompesitiohi thef themaissiting oesithi(mathoingteliont) i id egnisfilg adolc@ldssofnd he
m xing state of the conposition. [0029] As mentioned above,

t he conposTAFRHEH RE fraepiucertn Whea theathprmedettingotesin i mixedtwidh the detrganitg
resin m xed,w th an inorganic fille such _as_ silica powder or

titani um ok e resyltant g W%‘&cowwﬁ%voa?w?n%ewm Ve wWhar tls by
wei ght of .sjJ | wder. or about.5 .parts b i ght .of titanium

di oxi de i slﬁ%grg%‘ﬁgrﬁa{gef y‘gc%" ROy | dipasns t&ﬁﬁ%v@f‘t&hﬁ BRospent or
unvul cani . I3 ' I ecessary, &Lther.

i ngr edi enﬁaﬂ ?Tlg!;@ﬁ]? ﬁérgﬁ{e?hgg%%gg{a&%ﬁé%?b Seen OB tﬂeﬁ%ﬂﬁ%ﬁ%{arﬁgggﬁ%fees
of the =VWreéaRiaA o tHONE] fil"Ciide idal \R), chtloroprene
rubber (CR), butadiene rubber (%E)@ﬂ%?{df’%%%é‘?ﬁfﬁgﬂ NBR), et hyl ene
propyl ene [0dFHe rubber (EPDM, ethylene propyl ene rubber (EPM,
styrene but adi ene rubber (SBR), polyisoprene rubber (IR), isobutylene
i soprene rubber Théu, Rh¢n tielchapositiontib hientiffe@)as baing rfikeddicmvgencotddefrom '

(FKM . [0031] .
the state of formation of the thin film 3, the mold cleaning material of the projected

lines 2A can be filled throughout the cavity. Thus, it is possible to perform cleaning
throughout the entire area of the cavity. On the other hand, when the composition is
identified a5 being mixed non-homogeneously, it is not suitable for mold cleaning, and

thus is not vsed for mold cleaning,
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Particul ar exanples of the thernosetting resin include nelam ne
resins. [0032] A nmet hod for producing the sheet for
regenerating a nold includes, for exanple, kneading the conposition
wi th a continuous kneader or a batch kneader, and then arranging the
conposition on both sides of the substrate sheet 1.. Then, the
resultant structure is sandw ched and pressed between two nol ds each

havi ng a cotbgﬁg part corresponding to a belt-like pattern of the
nol d cl eani 3 terial and the thin film3. As a result, the

belt-lik tt d th hi il m3 . nt | ] bot h

e 1Lk Patt v 8y BR0yta5ut, b B 5, [SHTEShate B S ot 201
'l ed i js } i . hi , the. sh

1011 O, b SR TR o DB b5

above- descrg B B0 s i d h tire
surface porfglglg%saﬁg?p?he sﬁbhggggtﬂg%gsge‘*tn {h? gééé‘?? ?g%e k@ﬂ#é‘eﬁﬁtﬁﬁethm

proj ected IfilmehicRAesois ledaahdded ot h, ikt EfsRoo HAVE\Wbw 13drR&EathoR &1 B3I N
film3 is used for identifying the m xing state of the conposition of

the nol d clmizingsgtediler doalpodtdoment i oned above, it may be forned only
at a portion of the surface of the substrate sheet | between the

proj ect ed #0788 2A. [0034] Addi tionally, while the
above-descri bed enbodi,nment includes formng the belt-like pattern

si mul t aneousl y wi'f Faeafenediabave, therranpasition indhedse apwinwileapized rubbsr at 80

oSSt L B bt R T By & SIS BEMASTR ke
dioxide, or the like, Particularly, about 40 to 50 parts by weight of silica powder or
about 5 parts by weight of titanium dioxide is preferably combined with 100 parts by
weight of the unvulcanized rubber or thermosetting resin. If necessary, other
ingredients may further be added.
[0030]

Particular examples of the unvulcanized rubber include natural rubber (NR),
chloroprene rubber (CR), butadiene rubber (BR), nitrile rubber (NBR), ethylene
propylene diene rubber (EPDM), ethylene propylene rubber (EPM), styrene butadiene
rubber (SBR), polyisoprene rubber (IR), isobutylenc isoprene rubber (IIR), silicone
rubber (Q), and fluorine rubber (FKM).

[0031)]

Particular examples of the thermosetting resin include melamine resins.
[0032]

A method for producing the sheet for regenerating a mold includes, for
example, kneading the composition with a continnous kneader or a batch kneader, and
then arranging the composition on both sides of the substrate sheet 1.. Then, the

resultant structure is sandwiched and pressed between two molds each having a concave

11



[ 0035] In the above-descri bed enbodi ment, both | ongitudinal
directions of the projected lines 2A of the belt-like pattern are the
same with each other on the surface of the substrate sheet 1 and the
back surface thereof. However, as shown in FIG 2, both |ongitudinal
directions may be different fromeach other (e.g. a 90* difference in
Fig. 2). As illustrated in FIG 3, the belt-like pattern and the thin
film3 may be forned gn onléﬂone surface of the substrate sheet 1.

[ 0036] PartAQHPIPPRARg 102 beltrliketnatierh of the deddt cledmih 2500426 o thit Fen

proj ected lijnes, 2A of th lt-1ike pattern have a rectangul ar shape
at the'cros ssl']szxétai IS?Pltngg@ﬁg%@Fﬁﬁmﬁaﬂ thadhin il rfyare Folimed |l intelgraltye 61 Both of

the pattern. t her, crass-sectional shapes nmay be used.
For exanpl e ,sz&}tég ég éh 7 osl%ggqa?es ﬂgﬁre f‘( 2@@?’ E‘B resalianhtractur) is rollydagr) qut dnto
triangul ar %M@‘ﬁy . r e, FEl 4(b)), .or a sem -circular
shapeg(see, for egiﬁgflcér?spF@?sﬁgg)?wﬁ%%fﬁ’é‘(eﬁ Fung gnolbean begeoduced.

cross-secti @ag] shape may be a dome-1ike shape at the top portion

t hereof and a rectangul ar shape at the | ower portion thereof (see,
for exanple, FlGIn4leiboveldascpib¥® bmBiimedt'Be GHiRSHSESE FQRat ,shape nay
be a done-like shape at the top portion t eerelg?ﬁlgng(f%b%ggpgﬁﬁ‘%%ﬂme

shape at t herfaoweortions: of the sutseate ofieef $@sitidiel bENREPHE prhiGed fhﬁ{s)z) op !
anot her varjant, the cross-sectional shape may be a erIJt agona éAhape

with a cur V8 belspkqeAtemen Hossusr, fiune teochhmile, 3 Fhued b dehtifylnd (8 daldkn
anot her varjant,..as illystrated in FIG 4(g), the top portion of the
cross- sect i SHaP! UF SpuPpRtenel the mekticleaning materinies wiehtiornd sl Rrmapd 1t h
as conpare t nbodi.nment, .of FIG 4(d). [00371 In

particul ar fi’oxg:geéi o('tr?l?ﬁ' %ga P%rh?rf@ BB tie substraty sheetr hbesdetmthe pgected( b)
to 4(g), eakBs39p portion of the projected lines 2A of the belt-like
pattern is formed to be nonfat. Therefore, air present in the cavity
can be ventyegg4pasily even if an opening of the cavity is small, since
the top portion of the nold cleaning material bl ocks the opening

partially. As a Additibdallyf whilé Ak: BFRRYEINHH i | | eani n
material is i nEroved and cl eani ng property F%ﬂﬁ@%ﬂ%@%&% gong}nggthe

i mproved. Ret-Ekgppattcit sinnilthneousin vithethe niia dilREn S @%hiﬁe':ﬂaﬁﬁa%;ﬁq bfdo

FI Gs. 4(d) to, 4(2), a curvature radius of the top portion By %e

within a rBYGBIEIP cermovhshars mpldingrnd the belt-like iaseya dblidwedlbyfhy fohfition of
d

i mprovi ng &é@éﬁﬁ@n?%}oafﬁé%‘{%of the nold cleaning material 2 an

cl eani ng pr vity.
[0035]

In the above-described embodiment, both lopgitudinal directions of the
projected lines 2A of the belt-like pattern ave the same with each other on the surface of
the substrate sheet | and the back surface thereof, However, as shown in FIG. 2, both
longitudinal directions may be different from each other (e.g. & 90" difference in Fig,
2). As illustrated in FIG, 3, the belt-like pattern and the thin film 3 may be formed on
only one surface of the substrate sheet 1,

[0036]

Additionally, in the above-described embodiment, the projected lings 2A of the

belt-like pattern have a rectangular shape at the cross section perpendicular to the
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[ 00381 According to the above-descri bed enbodi nents, the nold
cleaning material is fornmed into the belt-like pattern and thin film
3. However, as illustrated in FIG 5, the nold cleaning material nmay
be formed into a dot-like pattern and thin film3, Particul ar
exanpl es of the shape of each dot 2B of the dot-like pattern include,
in addition to a circular cylindrical shape as illustrated in FIG

5, , s | ] , | id, tr t ed
oy am 0 and PERAE hEARE of B PRER | HRBRH v BYER St #efiteb Rlaptscrey 5
has a dot - | bkgsepat F&cRaBg, Ellﬂéﬂézéiﬂél%%cctgccoﬁylr¥x&g ?,ﬁ;]&ga@yg[%gnggm ;

substrate sheet 1, the dot-liKe pattern antd thin

on bot h surshage&eqffot BRmple) F{G.46))s S tenti-cil@N3Shh ss,ee, for éjiﬁ'@ to
[

t he enmbodi nents of FIGs. 1 and 2, the cleaning material 1s rired on
bot h sur f acke) ofzy tbh@ssiub Stutlet.cths brest-scdtidnel dhapeamiies £a6He-RRS dh85d bt the
However, the patterns on both surfaces of the substrate sheet | nmay
be di ff er erfeP fPeBiencherobenk e reganzubx shppeest thhdowerr paden aferdofsee, for
substrate sheet, | Ea ave a belt-like pattern while the other
surface may*HaRe H d%(d i Kb fariant the cresseational shape mape adiomerliiicahapef

t he proj ect lLines 2A of the belt-like pattern and that of the dots
2B of the &gﬁ‘f’ﬁf’ ﬁgfb‘g’f F’é’F‘?‘?% & ﬂf‘éﬁ“@ﬂéﬁéﬁ@i 2 the| lgwerrpotienotheraeiclecenfarh
t he size, n or.t ike. of the cavity of the nold. In
particul ar ?RW?%G&%E)& 0 a%ﬁ%lgﬂn‘faﬁlama Tos-¥estonat SARg WY Mt Biragonad -
use in encappsldin Ndwee 1 %%?ﬁ eriM thaa resi he. wi di h
and t hi cknensh? of each g?eghgﬂg?g&ﬁ%g?% :p%égwﬁﬁ r‘ldIrt1 ﬁgpéﬂ? rﬁ%‘“ﬁgy
be set wit hi Mlugirt@MPFIC, 4(k),tBe Rop PtRtiorPEIdhd '

adj acent (opposi ng) proj egzgt) edel i nes 02A andag%sﬁg%%%n%ﬁpﬁg\%g? ﬂ%/’\-nﬂlf%%i n
a range of io & dorBe with a @&t width as comparedas dRlenibodiBiRht JTFLE, ANt i | ation
of air in the cavity and filling of the nold cleaning material by

optim zi ng[0<93ﬂal ance between the volune of the air vent gap and the
amount of the _rr&lad cl eaning materjal, a distance between the adjacent
J

(opposi ng) pro P@ﬂcvl%é%coﬂwaamhﬁmhodmm instrated in BlUse4(®) & 4g), 2. 0
L, 1 L0 Bl NE E SE e S o S
less than £S5 idiBEre! REptdt i L c&vri]t?f oRi B \?B%Eeg%as!ify%%enz 4 ’antogeemg of the
cavity is small, since the top portion of the mold cleaning material blocks the opening
partially.  As a result, filling property of the molding cleaning material is improved
and cleaning property in the cavity is also improved. More particularly, in the
embodiments as fllustrated in FIGs. 4(d) to 4(g), a curvature radius of the top portion
may be within a range of 0.2 mm to 3.0 mm from a viewpoint of further improving
filling property of the mold cleaning material 2 and cleaning property in the cavity.
[0038]
According to the zbove-described embodiments, the mold c‘Ieaning material is
formed into the belt-like pattern and thin film 3. However, as illustrated in FIG. 5, the
mold cleaning material may be formed into a dot-like pattern and thin film 3,

Particular examples of the shape of each dot 2B of the dot-like pattern include, in
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opening of the cavity may be bl ocked by the projected |ines 2A or
dots 2B while a nold is cleaned, resulting in degradation of
ventilation of air in the cavity and insufficient filling of the nold
cleaning material. In contrast, when the distance between the

adj acent projected lines 2Ais increased to nore than 2.0 tines the
wi dth of the projected line 2A, the nold cleaning material may be
distributed at low density in the sheet for regenerating a nold,

resul ting iadditipade picitcdat cylinftidsahghapé ag Hestradddn Fl@a iangne@atuatdtal conk,n
parti cul ar, itgg ga;i) bet ween the adjacent (opposing) projected |ines
2A and dot sCYARAGHaSPIYRN, PrAY tHiRGedp)Seidison Mctragdar eyiindess pAhiltivgly theo

0.5to 5tines . ,the s jqnal area of each_aqf the projected |ines 2A
and dots 25&?"6@2?23 °F§1td'%%fcﬁgﬂﬁ" SRR onh thin film Fi9p Sulvimpe fsiaface 9g the
property of C ni | terial.by stabilizing,th hapes of
the projecte fe@éeqiﬁ\blgﬁﬂt"@%tpgg%fm {]Fé“%i”ﬂé H’%kcé’ﬂ@ dB‘?g‘?LEéurPaccs of
proj ected lghhe$adhs @G dots 2B may be set to be within a range of 0.8
to 1,2 tinmes the thickness thereof. Wien the width of each of the
proj ected Ipem$ 2A and dots 2B is less than 0.8 tines the thickness

t hereof, the projected Ilines 2A and dots 2B tend to be deforned
easily. Thus, itAbsrdihg ftd e tmbolikBitH LRIFIGE e add 2, WRNEleAHE Mhichia R
nold is cleaned, resulting in degradation of ventilation of air in

t he cavity femediondoflf surfaesstoffthd dubstotcoshetthictorteivel thel samB ipageriat Moweaks, | N
contrast, when the width of each of the projected |lines 2A and dots
2B i s i ncr dssems onpeid sitzss of e sebsaie sfnst 1 iy fon gifferer dosodaph biher.

openi ng of _t he cayi be bl ocked by the nold cleaning materi al
before the™ Pﬂb‘f"&m@téeﬁ‘ﬁisgﬁ?%&? &iej sypstrate shpqt|! gmaychsivp rbelidile paitem whils the

cavity, re | In radati.on of ventilation of air in the cavity
and i nsuff?@%%gr?gﬂﬁrp?ﬁge%gb{"ﬂ%e o't cl eaning material. (0043)

Exanpl es ofgoytye cl oth sheet of the substrate sheet 1 include a woven
fabric, a nonwoven fabric and a knitted fabric. O these, a woven
fabric and a non\EiedsRhlof aiROkAbdiRE 2uidnd B JAAYR oA that of
appropriate rough surface, thus i nproving an anchor ef fect o? the
proj ect ed - ditneB af\thedddtelikBpattnd irbeset Bpgropriackdly In adetiRPOIAG MY size,
adhesion with the projected |lines 2A (having grip property). From

thi s vi ewpttangemengcor thovihe, fofiltld cavity dofniberwnalén Inagttianlae,ofnt e jagegof ong
fibers may be, used, and the nonwoven fabric may be used in particular
froma vi efdinga weld for trapsisrgrelpng forpise iy sanqaprsuﬁﬁdg @isemicomducton device

ronvoven | L SRR ROV ebrl e ey, b begd f o2

Furt her , ' t i t r eat nent . b
rurther S gl ngh, RUBSCher ) 0 ol cTbogs g L samER TR e,
f th i i .

of Lo 0" BB et B eSS GACIESIL SRIEHR Ls B °

Next, exampygg and conparative exanples will be described. However,
the present invention is not limted to these exanples. [0045] (Coth
sheet) In order to optimize ventilation of air in the cavity and filling of the mold

cleaning material by optimizing a balance between the volume of the air vent gap and
the amount of the mold cleaning material, a distance between the adjacent (opposing)
projected lines 2A and dots 2B may be sef to be 0.5 to 2,0 times the width of each of the
projected lines 2A and dots 2B. When the distance between the adjacent projected

lines 2A and dots 2B is less than 0.5 times the width of the projected line 2A, the
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A spunbond nonwoven fabric fornmed of polyester long fibers (EQ 070,
avai l abl e from Asahi Kasei Corporation) was prepared as a substrate
sheet. The nonwoven fabric had a tear strength of 8.5 N, a thickness
of 0.35 mm and a basis weight of 70 g/n2. [0046] (Mol d C eaning

Mat eri al ) First, 100 parts by wei ght of ethylene propyl ene
rubber, 50 parts by weight of silica powder, 5 pans by wei ght of

titani di oxi de, ts b i ght  of ' i d

(- but 1 - &, EBGEAE tFeyiBRbe No0Reb bk e pro -3 ines 2A by doe P Nirloh mold

i m dazol 2, 4- N . NP . . . .

i & i no- 61 S15Rhy P83 Segratetioy pEiaton of it s cavighand insuffcenty

o edi ont oTaae Qe ot BoBHRL el IR Al hep, PRGR DEREEb e
I d cl i t Shie . f.l clLent dj: d

(r:rF ean? nga%{%ci&gﬁl ﬁgjr g%% P@g? %;é elgngﬁrf%éé it&é ?\%‘&E n%%‘g ?‘?\nglrggse 31% r ‘H@Fﬂngjé g‘e

separ at el y. prbje@ddlind FaPmE ahd ae r gﬁg\ﬁ i o ):
Two substral?t ej@sheets Wep?le prO\Q/li ﬂ&éﬁﬁat%ag br'?DF%Iﬁd C éecg%ilﬁ‘g %g#?ae
prepar ed byshsatffbi cigemdratingendioly readtingpp! ihadidient LKy SPHA66R Qlanpie
substrate. In addition, the nold cleaning material prepared by .
i nsuf i ci erfeatiisbadinpartiseler, dpmap betwien thotdjacnr (bamsmeProfcbed Bhdse@A and
substrate. Fach nold cleaning material was formed into a belt-1ike
pattern (a dSsBHeEdGE! Britvpe serient preapatespddngnes) thavinegthe sectional

(¢ hi cknese SE30T Bt oF 4 BHoiFe ATRR A 5od % Whpos. of “sheets for
regenerat i rﬂ&)‘@] nol d wer e obtai ned.

From a viewpoint of improving filling property of the mold cleaning material
by stabilizing the shapes of the projected lines 2A and dots 2B, the width of each of the
projected lines 2A and dots 2B may be set to be within a range of 0.8 to 1,2 times the
thickness thereof, When the width of each of the projcctéd lines 2A and dots 2B is
less than 0.8 times the thickness thereof, the projected lines 2A and dots 2B tend to be
deformed easily, Thus, it is difficult to maintain the air vent gap while a mold is
cleaned, resulting in degradation of ventilation of air in the cavity and insufficient
filling of the mold cleaning material. In contrast, when the width of each of the
projected lines 2A and dots 2B is increased to more than 1.2 times the thickness thereof,
the opening of the cavity may be blocked by the mold cleaning material before the mold
cleaning material is filled completely into the cavity, resulting in degradation of
ventilation of air in the cavity and insufficient filling of the mold cleaning material.
[0043]

Examples of the cloth sheet of the substrate sheet 1 include a woven fabric, a
nonwoven fabric and a knitted fabric.  Of these, a woven fabric and a nonwoven fabric

containing long fibers have an appropriate rough sutface, thus improving an anchor
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[0049] (ldentification of Sheet for Regenerating Ml d) The two
types of sheets for regenerating a nold were checked by the naked eye
for states of thin filmformation. The thin filmof the sheet using
the nold cleaning material prepared by sufficient kneading showed a
uniformcolor tone. In contrast, the thin filmof the sheet using the
nmol d cl eaning material prepared by insufficient kneadi ng showed a
non- uni form col or tone, [0050] As can be seen fromthe
foregoi ng, ¢ffest abihe pedjestert lings Rdt dots 2B midtthé térdlfiby 3sad énbbmsirg ddnedsi Ny
shows a hom)%'?neous, m xing state of the conposition, while the nold
cl eani ng nalish fhgprejpited tees 26y (having EXip property) k nEranti thiy Weéwpwsntasuch woven
non- hom)genie us rHI_xi n stg e, of the conposition. [0051] (d eaning
Property) Tabmean ﬂ%ﬂﬁ%l %@s""&@%’?ﬁe@?é fioie maygkhused: pudythe nepvdvener e
used to cargy.out cleani,ng of .a,nold for, transfer nolding for use in
encapsul at ifrﬁygma}h%%ecg%dgtwmi%%nﬁ Y‘ﬁWBO‘Pte%“i?H‘.uf‘?Xgl &P FEQRery- tlhe
sheet usi ng ke, "Rl j ter] epar ed sufficient
kneadi ng cl eaned thtge(r;rl% d teﬁg%lfj%hglf#ﬁ{bﬁg& Bglwcfvﬁ{l %’ﬁmc‘aﬂf B%lg"fc,d o2
sheet USi NGidwARIATRK theehRRA] RELnPM! B i, | | eLept
kneadi ng f ai Ivgﬁ to clean the #Dgim’d&?ﬁr o%hﬁﬁ?&%ﬁ%ﬁﬁév?ﬁéﬂgﬁ%b@%ﬁm
subjected to an embossing treatment may be used, since the sheet has a rough surface to
improve an anchor effect of the projected lines 2A.  The substrate sheet 1 generally has

a thickness within a range of 0.1 t0 0.8 mm.

EXAMPLES
[0044]

Next, examples and comparative examples will be described. However, the
present invention is not limited to these examples.

[0045]
(Cloth sheet)

A spunbond nonwoven fabric formed of polyester long fibers (E01070,
available from Asahi Kasei Corporation) was prepared as a substrate shest. The
nonwoven fabric had a tear strength of 8.5 N, a thickness of 0.35 mm, and a basis
weight of 70 g/m>,

[00461

(Mold Cleaning Material)

First, 100 parts by weight of ethylene propylene rubber, 50 parts by weight of
silica powder, 5 parts by weight of ttanium dioxide, 2 parts by weight of an organic

peroxide [n-butyl-4,4-bis(t-butylperoxy)valerate], 10 parts by weight of imidazole{(2,4-
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As can be seen fromthe foregoing, the nold cleaning materi al

prepared by sufficient kneading shows an excellent filling property
(cleaning property) in a cavity, while the nold cl eaning materi al
prepared by insufficient kneading shows poor filling property

(cl eaning property). [0053] (Conparative Exanpl e) In the sane

manner as the above Exanple, two types of sheets for regenerating a
mol d were obtajined by using nold cleaning materials having different
states of kKhiaap§d2"reihelinaidszolid(E) ethyleriiigzivdjeatsel pads hyewglghtt efmmpvans
formed without formng the thin film Thus, the substrate sheet was
exposed beﬂﬁ%@ﬁ“@ﬂ@w§@?acent projected lines of the belt-1ike

pattern. [ g@%} After checking the projected |ines of the
belt-1ike 4t rn of Conparative Exanple by the naked eye, it was not

1 ike paftern | | | |
aterials, [ oosoper’ e oS LAARELEERE ] FadBhd Wi A Bieahen

Its th hj gl i i A
| Gont i Tyi na ap b bld g s BRBRrd; 5, SAREh MEkfl and g

[ 0056] cleaniflinbREE]L prégardd S iRRESnEXRRARh are%geﬂ:ﬁ/iéehi ngbafdtél n had a
t hi ckness of 100 um but the results of the sa tené ncy re
obt ai ned Wf(#¥48} he thin filmhad a thickness of 20 um 150 um and 500

pm (Fabrication of Sheet for Regenerating Mold)

Two substrate sheets were provided, and the mold cleaning material prepared
by sufficient kneading was applied to both surfaces of one substrate, In addition, the
mold ¢cleaning material prepared by insufficient kneading was applied to both surfaces

_ofthe other substrate. Each mold cleaning material was formed into a belt-like pattern
(2 distance of Smm between projected lines) having a rectangular section (width 5 mm
X height 3 mm), and into a thin film (thickness 100 pm). In this manner, two types of
sheets for regenerating a mold Weré obtained.

[0049]
(Identification of Sheet for Regenerating Mold)

The two types of sheets for regenerating a mold were checked by the naked eye
for states of thin film formation. The thin film of the sheet using the mold cleaning
material prepared by sufficient kneading showed a uniform color tone.  In contrast, the
thin film of the sheet using the mold cleaning material prepared by insufficient kneading
showed a non-uniform color tone,

[0050}
As can be seen from the foregoing, the mold cleaning material obtained by

sufficient kneading shows a homogeneous mixing state of the composition, while the
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[ 0057] The above Exanpl e used an unvul cani zed rubber-based
conposition as the nold cleaning material, but the results of the
sane tendency were obtai ned when using a thernosetting resin-based
conposition containing a nelamne resin as a nmain ingredient [0058]
Wil e the invention has been described in detail with reference to

specific enbodi nents thereof, it will be apparent to one skilled in
the art that various changes and nodifications can be nmade therein

wi t hout depsold elgaringometetial stpaindd bya iguiciepelde e Hows a non-homogeneous
I ncidentally, the present application is based on Japanese Patent

Appl i cat i oniNang $aq of thy ggumpsitioned on August 18, 2011, and the

contents arﬁ igcorporated herein by reference! Al references cited
herein are i0e rporated by reference herein in their entirety. [0059]

The sheet f re erating a nold according to the present invention
al | ows iden@:&?aflglgﬁir‘]%ﬁ‘?g& m xi ng states of conposition of a nold

cl can i, Tt ot B 9SG Y BB A G B o
a nol d. of a mold for transfer molding for use in encapsulating a semiconductor device with a
resin.  As a result, the sheet using the mold cleaning material prepared by sufficient
kneading cleaned the mold throughout the cavity. In contrast, the sheet using the mold
cleaning material prepared by insufficient kneading failed to clean the mold throughout
the cavity.
[0052]

As can be seen from the foregoing, the mold cleaning material prepared by
sufficient kneading shows an excellent filling property (cleaning property) in a cavity,
while the mold cleaning matexial prepared by insufficient kneading shows poor ﬁiling
property (cleaning property).

[0053]
(Comparative Example)

In the same mamner as the above Example, two types of sheets for regenerating
a mold were obtained by using mold cleaning materials having different states of
kneading. However, herein, only the belt-like pattern was formed without forming the
thin film. Thus, the substrate sheet was exposed between the adjacent projected lines
of the belt-like pattern.

[0054]

After checking the projected lines of the belt-like pattern of Comparative

Example by the naked eye, it was not possible to identify the kneading states of the

mold cleaning materials.
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Description of Reference Nunerals and Signs [0060] 1: substrate sheet
2A: projected line 3: thin film WHAT IS CLAIMED IS: 1. A sheet for
regenerating a nold, conprising: a paper sheet or a cloth sheet; and
a nold cl eaning mat eri al conpri sing an unvukani nd rubber -based
conposition or a thernosetting resin-based conposition and bei ng
formed on at | east one surface of the paper sheet or the cloth sheet
So as to project in a predeterm ned pattern having an air vent gap,
wherein a tWOES) il mconprising the conposition is formed on a surface
portion of the paper sheet or the cloth sheet positioned at a portion
of the air vent éﬁpref%@ it gan ba sednxfrony e sbeveofestltsethatotip dbint filom of the
form ng theEhp Eernf%s |dent|f| able froma formatl on state of the
thin film Example isziteqtiys for kleptfying mixing rstatest of sgmaositinndolzz meokdd¢lpagingo
claim1l, mher%ga the thin filmhas a thickness of 500 p.mor |ess.

3. The sheéd? " regenerating a nold according to claim1 or 2,

wherei n thﬁ tern has a non-flat top part. 4. The sheet for
regeneratirng a nold according to claim3, wherein the non-flat top

Pg;;el 3 f f 8r gegoogmﬂleﬁ_?nﬂ‘ﬂﬁ)&bw Bxal1Ve, B tBin G a4 Eﬁl?cl&gsgloﬁ*%%mkbu?ﬂl%

results of the same tendency were obtained when the thin film had a thickness of 20 Hm,
150 pm and 500 pun.
[0057]

The above Example used an unvulcanized rubber-based composition as the
mold cleaning material, but the results of the same tendency were obtained when using
a thermosetting resin-based composition containing 2 melamine resin as a main
ingredient.

[0058]

While the invention has been described in detail with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that varions changes
and modifications can be made therein without departing from the spirit and scope
thereof.

Incidentally, the present application is based on Japanese Patent Application
No. 2011-178946 filed on Augnst 18, 2011, and the contents are incorporated herein by
reference, )

All references cited herein are incorporated by reference herein in their
entirety.

[0059]
The sheet for regenerating a mold according to the present invention allows

identification of mixing states of composition of a mold cleaning material by the naked
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5. The sheet for regenerating a nold according to any one of clains 1
to 4, wherein the pattern is fornmed of a plurality of belts or a
plurality of dots. 6. The sheet for regenerating a nold
according to claim5, wherein the belts or dots have a width and a

t hi ckness each within a range of 1 to 5 mm and a di stance between

t he adjacent belts or dots is set within a range of 1 to 5 mm

7. The sheet for regenerating a nold according to claimb5, wherein a
di stance betiedd thusenallpserdnthe hidhtguality powtustsits bs eged tor dvanig of & 0adty0
times a width of the belts or dots. 8. The sheet for

regener at i iyTacafird U cording to claim5, wherein a width of the
belts or dots is set to be 0.8 to 1.2 tines a thickness of the belts
or dots. 9. The sheet for regenerating a nold according to

any one of I‘}Jsa&prﬁ%n%fk&'el%ncemﬁﬁ&glsnag 1gnCs| oth sheet is a nonwoven

fabric.
[0060]
1: substrate sheet
2A.: projected line
3; thin film
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10. The sheet for regenerating a nold according to claim9, wherein

t he nonwoven fabric is a spunbond nonwoven fabric. 11. The
sheet for regenerating a nold according to any one of clains 1 to 10,
wherein the cloth sheet is subjected to an enbossing treatnent.

WHAT IS CLAIMED IS:

L. A sheet for regenerating a mold, comprising:

a paper sheet or a cloth sheet; and

a mold cleaning material comprising an unvulcanized rubber-based
composition or a thermosetting resin-based composition and being formed on at least

one surface of the paper sheet or the cloth sheet so as to project in a predetermined

pattern having an air vent gap,

wherein a thin film comprising the composition is formed on a surface portion
of the paper sheet or the cloth sheet positioned at a portion of the air vent gap, so that a

mixing state of ‘the composition forming the pattern is identifiable from a formation

state of the thin film.

2. The sheet for regenerating a mold according to claim 1, wherein the

thin film has & thickness of 500 um or less.

3, The sheet for regenerating a mold according to claim 1 or 2, wherein

the pattern has a non-flat top part.

4, The sheet for regenerating a mold according to claim 3, wherein the

non-ilat top part is formed of a convex part having a curvature radius within a range of

0.2 to 3.0 mm.

3. The sheet for regenerating a mold according to any one of claims 1 to

4, wherein the pattern is formed of a plurality of belts or a plurality of dots.
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6. The sheet for regenerating a mold according to claim 5, wherein the
belts or dots have a width and a thickness each within a range of 1 to 5 mm, and a

distance between the adjacent belts or dots is set within a range of 1 to 5 mm.

7. The sheet for regenerating a mold according to claim 3, wherein a
distance between the adjacent belts or dots is set to be 0.5 to 2.0 times a width of the

belts or dots,

8. The sheet for regenerating a mold according to claim 5, wherein a

width of the belts or dots is set to be 0.8 to 1.2 times a thickness of the belts or dots.

9. The sheet for regenerating a mold according to any one of claims 1 to

8, wherein the cloth sheet is a nonwoven fabric.

10. The sheet for regenerating a mold according to claim 9, wherein the

nonwoven fabric is a spunbond nonwoven fabric,

11. The sheet for regenerating a mold according to any one of claims 1 to

10, wherein the cloth sheet is subjected to an embossing treatment,

22



