
SHEET FOR REGENERATING A MOLD BACKGROUND OF THE INVENTION 1_ Field of the
Invention        The present invention relates to a sheet for regenerating a mold to be used for cleaning
a surface of the mold_ 2. Description of the Related Art        In a step of resin molding a semiconductor
device through transfer molding, resin molding by using a mold is generally continuously conducted.
With increased repeating number (shot number) of the resin molding, contamination such as
components effused from the resin, burr, and dust accumulates on a surface of the mold, in particular,
on a cavity surface. Such contamination degrades rele sability for taking out a molded product from the
mold and forms a rough surface on the molded product and the like. Thus, the surface of the mold
(cavity surface) is cleaned for every certain repeating number (shot number) of molding.     . There is
proposed a cleaning method by using a cleaning sheet (see JP 2004-130819 A, for example) . This
method involves: mold clamping the cleaning sheet sandwiched between an upper mold and a lower
mold for filling the cleaning sheet into a cavity; heat molding the whole in such a state for attaching the
contamination to the cleaning sheet; and releasing the cleaning sheet for removing the contamination
together with the cleaning sheet from the surface  of the mold (cavity surface).        However, in use of
the cleaning sheet, air in the cavity may be hardly be vented depending on a shape of the cavity. Such
a case has a problem in that the cleaning sheet is not filled in an air accumulated part and the
contamination is not removed.        Thus, the inventors of the present invention have conducted
studies on reasons for air accumulation. As a result, the inventors of the present invention have found
out that the reason is because the cleaning sheet has a uniform flat surface. That is, in the case where
the cleaning sheet has a uniform flat surface, the cleaning sheet blocks an entire opening of the cavity
when the cleaning sheet is sandwiched between the upper mold and the lower mold, and air in the
cavity cannot be vented even under mold clamping in 'Such a state.        In the case where the
cleaning sheet is formed of a cleaning material such as unvulcanized rubber alone and where the
cleaning sheet (cleaning material alone) is sandwiched between the upper mold and the lower mold, a
shorter distance between the molds reduces the strength of the cleaning material and the cleaning
material is hardly removed from he molds after the cleaning. For preventing such a phenomenon, the
mold clamping is conducted with a longer distance between the molds, and thus a large amount of the
cleaning material is required. Further, a longer distance between the molds inhibits application of
sufficient compressive force on the cleaning  material. Thus, air in the cavity cannot be dissolved or
diffused in the cleaning material, or the cleaning material cannot be filled into the entire cavity. 



SUMMARY OF THE INVENTION          The present invention has been made from a viewpoint of the
circumstances described above, and an object of the present invention is therefore to provide a sheet
for regenerating m_ mold capable of easily venting air in a cavity and exhibiting excellent filling
property.         In order to attain the above-mentioned object, a sheet for regenerating a mold according
to the present invention includes: a substrate sheet formed of one of a paper sheet, a cloth sheet, and
a plastic sheet; and a mold cleaning material containing as a main component an unvulcanized
rubber-based composition, projecting in a predetermined pattern having an air vent gap, and formed
on at least one side of the substrate sheet.         The inventors of the present invention have further
conducted studies based on the above-mentioned result of investigation on air accumulation . As a
result , the inventors of the present invention have found out that in the case where a surface of a mold
(cavity surface) is cleaned by using a sheet for regenerating amold including: a substrate sheet formed
of one of a paper sheet, a cloth sheet, and a plastic sheet; and a mold cleaning material containing as
a main component an unvulcanized rubber-based composition, projecting in a predetermined pattern
having an air vent gap, and formed on at least one side of the substrate sheet, the mold cleaning
material is filled into the cavity while a contact surface between the projected mold cleaning material
and the surface of the mold (cavity surface) gradually expands. During this time, air in the cavity is
vented, and the mold cleaning material spreads throughout the cavity to clean the entire cavity. In this
way, the inventors have attained the present Invention.         That is, in the case where the sheet for
regenerating a mold of the present invention is sandwiched between the upper mold and the lower
mold, a projected part of the mold cleaning material blocks a part of an opening of the cavity- and
other parts of the opening are not blocked by the projected part and remain opened. During mold
clamping in such a state, the mold cleaning material is filled into the cavity from the part of the opening
of the cavity while a contact surface with the surface of the mold (cavity surface) gradually expands,
and air in the cavity is discharged from the other parts of the opening not blocked by the projected
part. In this way, no air accumulates in the cavity, and the mold cleaning material is filled throughout
the cavity. During heat molding in such a state, the mold cleaningmaterial containing as a main
component an unvulcanized rubber-based composition is vulcanized, and contamination on the
surface of the mold (cavity surface) attaches  to the vulcanized rubber. As a result, cleaning can be
conducted throughout the cavity.        The sheet for regenerating a mold of the present invention
includes: a substrate sheet formed of one of a paper sheet, a cloth sheet, and a plastic sheet; and a
mold cleaning material containing as a main component an unvulcanized rubber-based composition,
projecting in a predetermined pattern having an air vent gap, and formed on at least one side of the
substrate sheet. Thus, in the case where the mold is cleaned by using the sheet for regenerating a
Mold of the present invention, the opening of the cavity can be partly blocked by the projected part of
the mold cleaning material, and air in the cavity can be vented while the mold cleaning material is
filled. In this way, filling property of the mold cleaning material improves, and cleaning can be
conducted throughout the Cavity.         Further, the substrate sheet is provided for application of
sufficient pressure on the mold cleaning material during mold clamping, and thus air remained in a gap
between the cavity and the sheet for regenerating a mold can be dissolved or diffused in the mold
cleaning material. A conventional sheet for regenerating a mold formed of a mold cleaning material
alone expands into a circle by mold clamping and involves troubles such as leaking of an excess mold
cleaning material from an edge of the mold and insufficient cleaning of corners of the mold. R sheet for
regenerating a mold  of the present invention provided with the substrate sheet is capable of
controlling flow of the mold clea ing material and cleaning corners of the mold, and thus the mold
cleaning material does not leak from 



the edge of the mold. The mold cleaning material is reinforced by providing the substrate sheet. Thus,
in the case where the sheet for regenerating a mold is taken out of the mold after cleaning, the mold
cleaning material does not tear and does not remain attached to the mold. Reinforcement of the mold
cleaning material by the substrate sheet allows mold clamping with a shorter distance between molds
and requires a small amount of the mold cleaning materail. In the case where the pattern is formed as
one of a plurality of belts, a lattice, and a plurality of dots, the shape and dimensions of the pattern and
an air vent gap are easily set, and the mold cleaning thaterial may be set into an appropriate pattern
for filling into the cavity. In particular, in the case where a width and a thickness of each of the belts,
vertical lines of the lattice, horizontal lines thereof, and the dots are set within a range of 1 to 5 mm
and a 



distance between adjacent belts, vertical lines of the lattice, horizontal lines thereof, and dots is set
within a range of 1 to Sore, appropri te dimensions for cleaning a mold for transfer molding to be used
for resinmolding of a semiconductor device can be obtained, and the mold for transfer molding can
appropriately be cleaned. In the case where a top part of the pattern has a non-flat  top part, air in the
cavity can be vented while the mold cleaning material is filled thereinto even if an opening of the cavity
is small, and cleaning can be conducted throughout the cavity.        In particular, in the case where the
non-flat top part of the pattern is formed of a convex part having a curvature radius within a range of
0.2 to 3.0 mm, filling property of the mold cleaning material improves and cleaning property the cavity
furtherimproves.        In the case where the cloth sheet is formed of a nonwoven fabric, a surface of
the cloth sheet becomes a rough surface. Thus, an anchor effectofthemoldcleaningmaterial improves,
and adhesion between the cloth sheet and the mold cleaning material enhances.        Of those, in the
case where the nonwoven fabric is a spunbond nonwoven fabric, there is relatively no directional
property in tensile strength and stress applied during heat molding is easily absorbed and relaxed.
Thus, the sheet hardly tears during heat molding. Further, the sheet does not tear during peeling off
(releasing) from the mold, to thereby facilitate a peeling (releasing) operation.         In the case where
the substrate sheet is subjected to an embossing treatment, a surface of the cloth sheet becomes a
rough surface. Thus, an anchor effect of the mold cleaning material improves, and adhesion between
the substrate sheet and the mold cleaning material enhances.          Further, in the case where the
plastic sheet is one of a perforated sheet and a porous sheet, a surface of the plastic sheet becomes a
rough surface. Thus, an anchor effect of the mold cleaning material improves, and adhesion between
the plastic sheet and the mold cleaning material enhances. BRIEF DESCRIPTION OF THE
DRAWINGS In the accompanying drawings: 



FIG. 1 is a perspective view showing a first embodiment of a sheet for regenerating a mold of the
present invention;         FIG. 2 is a schematic diagram showing a cleaning method by using the sheet
for regenerating a mold; FIG. 3 is a schematic diagram showing the cleaning method; FIG. 4 is a
perspective view showing a second embodiment of the sheet for regenerating a mold of the present
invention; FIG. 5 is a schematic diagram showing a method of using the sheet for regenerating a mold;
FIG. 6 is a perspective view showing a third embodiment of the sheet for regenerating a mold of the
pr-sent invention;         FIG. V is a perspective view showing a modified example of projected lines of
the first embodiment;         FIG. 8 is a perspective view showing a modified example of projected lines
of the second embodiment; FIG. 9 is a perspective view showing a modified example of  projected
lines of the third embodiment;        FIGS. 10(a) to 10 (f) are each a sectional view showing a modified
example of the projected lines of the sheet for regenerating a mold of the present invention; FIG. 11 is
a perspective view showing a fourth embOdiment of 



the sheet for regenerating a mold of the present invention; and FIG. 12 is a perspective view showing
a modified example of dots of the fourth embodiment. DETAILED DESCRIPTION OF T  PREFERRED
EMBODIMENTS        Next, embodiments of the present invention will be described more specifically
-based  on drawings.         FIG. 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 plurality
of proj ected lines (belts) formed of a mold cleaning material 2 containing as a main component an
unvulcanized rubber-based composition on both sides of a substrate sheet 1. In this way, the mold
cleaning Material 2 is formed into a belt -like pattern. The projected lines as constitutional components
of the belt like pattern are arranged parallel to eadh other with a distance therebetween. In this
embodiment, the projected lines are each formed to have a trapezoidal sectional shape. To be more
specific, the substrate sheet 1 serves as a basis  for allowing the mold cleaning material 2 to project.
As properties required for the substrate sheet 1, the substrate sheet 1 preferably withstands a flow
pressure of the mold cleaning material 2 flowing into the cavity and preferably withstands a molding
temperature (generally, 100 to 160C) . From a viewpoint of withstanding the flow pressure, the
substrate sheet 1 preferably has a tear strength of 8 N or more. A tear strength of less than 8 N allows
easy tear of the substrate sheet. However, i.n the case where the substrate 1 sheet is too hard, a
guide pin or the like provided in the mold may be damaged, and thus appropriate hardness must be
selected. The substrate sheet 1 providing strong adhesion (having grip property) with the mold
cleaning material 2 is preferably selected such that the substrate sheet 1 and the vulcanized mold
cleaning material 2 are in egrated and taken out when the sheet for regenerating a mold is taken out of
the mold after molding. The reason is because if the mold cleaning material 2 is peeled off from the
substrate sheet 1, the mold cleaning material 2 remains in the mold (cavity) and is hardly removed.
Examples of the substrate sheet I include a paper sheet, a cloth sheet, and a plastic sheet. Of those,
in the case where a paper sheet or a cloth sheet is used, a part of the mold cleaning material 2
provided on the surface of the substrate sheet 1 is embedded in the substrate sheet 1 and an anchor
effect improves'. Further, the substrate sheet 1 has relative flexibility and easily deforms   (follows) an
uneven shape of he surface of the mold, and thus the mold cleaning material 2 can be sufficiently
adhered to the mold. Meanwhile, in the case where a plastic sheet is used, sufficient pressure for filling
the mold cleaning material (having a belt-like shape). 2 throughout the cavity increases when the
plastic sheet is sandwiched between the molds and pressured for cleaning the surface of the mold.
Further, the substrate sheet 1 hardly tears during heat molding or peeling off (releasing) from the
molds.        Examples of the paper sheet include Japanese paper, foreign paper, synthetic paper, and
mixed paper. Of those, Japanese paper has an appropriate rough surface and is capable of improving
the anchor effect of the mold cleaning material 2 and enhancing adhesion with the mold cleaning
material 2 (having grip property) . From this viewpoint, Japanese paper is preferred. The paper sheet
to be used has a basis weight within a range of 20 to 250 g/m2, and preferably 



30 to 100 g/m2.        Examplesoftheclothsheet include a woven fabric, .a nonwoven fabric, and a
knitted fabric. Of those, a woven fabric and a nonwoven fabric containing long fibers each have an
appropriate rough surface and are each capable of improving the anchor effect of the mold cleaning
material 2 and enhancing adhesion with the mold cleaning material 2 (having grip property). From this
viewpoint, the woven fabric and the nonwoven fabric containing long fibers are preferred, and the
nonwoven fabric is more preferred from a viewpoint of uniform  grip property. Examples of a material
for the long fiber include nylon, polyester, and polypropylene. Of those, polyester is preferred from a V
e point of heat resistance. Further, as the nonwoven fabric, a spunbond nonwoven fabric Is preferred
from a viewpointofmechanicalstrength, uniformity, and workability . The cloth sheet to be used has a
thickness within a range of 0.1 to 0.8 mm, and preferably 0.2 to 0.4 mm, and a basis weight within a
range of 20 to 250 g/m2, and preferably 50 to 200 g/m2.         Examples of a material used for forming
the plastic sheet include: polyester such as polyethylene terephthalate or polyethylene naphthalate;
polyimide; polyamide (nylon); and polypropylene. The plastic sheet to be used has a thickness within a
range of 0.02 to 1 mm, and preferably 0.05 to 0.5 mm. Of those, from viewpoints of improving
the'anchor effect of the mold cleaning material 2 and enhancing adhesion with the mold cleaning
material 2 (having grip property), a plastic sheet subjected to surface roughening treatment, a plastic
sheet subjected to perforation treatment, a porous sheet, and the like are preferred. The porous sheet
is formed of polypropylene, for example        The dimensions ofthebelt-likepatternofparallelprojected
lines formed of the mold cleaning material 2 are arbitrarily set in accordance with the size,
arrangement, and the like of the cavity of the mold and are not particularly limited. In particular, from a
viewpoint of efficient air ventilation, as the dimensions for  resin molding (transfer molding) a.
semiconductor device, the widthand thickness of each of the projected lines are preferably set within a
range of 1 to 5 mm, and the distance between the adjacent (opposing) projected lines Is preferably set
within a. range of 1 to 5 mm.       A color of the mold cleaning material 2 is not particularly limited, but
is preferably a pale Color such as white color or gray color. The reason is that co tamination to be
removed from the cavity of the mold has a dark color such as black color. Thus, attachment of the
contamination on the sheet for regenerating a mold can be visually confirmed after cleaning and a
cleaningstatecanbeeasily confirmed. For a pale color, a white color-based pigment or the like is added
to the unvulcanized rubber-based composition.       As described above, the mold cleaning material 2
contains as a main component an unvulcanized rubber-based composition, and a composition in the
unvulcanized rubber-based composition differs depending on a content of cleaning shown in the
following items (A) and (B). That is, the cleaning involves: (A) removing contamination on the surface
of the mold (cavity surface); and (B) imparting releasability to the surface of the mold (cavity surface),
after the completion of removing contamination from the surface of the mold (cavity surface).        First,
a first example ofthe item (A), that is, themold cleaning material 2 for removing contamination will be
described. The first  example includes as a mother material an undhicani zed rubber material formed
of a mixture of unvulcanized rubber and glycol ethers represented by the following general formula
(1)7 R1 0  CH2 CH2 0 nR2  (1) 



In the formula (1): n represents a positive integer; R1 and R2 each represent hydrogen or an alkyl
group; when one of R1 andRz represents hydrogen, the other represents an alkyl group; and when
both R1 and R2 each represent an alkyl group, R1 and R2 may be identical to or different from each
other.        Examples of the glycol ethers represented by the general formula (1) include ethylene
glycol dimethyl ether, diethylene glycol dimethyl ether, triethylene glycol dimethyl ether, tetraethylene
glycol dimethyl ether, polyethylene glycol dimethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol monopropyl ether, diethylene glycol monobutyl
ether, diethylene glycol diethyl ether, diethylene glycol propyl ether, diethylene glycol dibutyl ether,
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monopropyl ether,
and ethylene glycol monobutyl ether.        Of glycol ethers represented by the general formula (1) ,
glycol ether preferably has n of 1 to 2. When one of RI and R2 represents hydrogen, the other
preferably represents an alkyl group having  1 to 4 carbon atoms, and when R1 and R2 each
represent an alkyl group, RI and B2 each preferably represent an alkyl group having 1 to 4 carbon
atoms. n of 3 or more may cause degradation in compatibility with rubber. An alkyl group having 5 or
more carbon atoms tends to degrade permeability to contamination on the surface of the mold (cavity
surface).         The glycol ethers may be used as they are or by mixing with water, alcohols such as
methanol, ethanol, and n-propanol, or an organic solvent such as toluene or xylene. In the case where
the glycol ethers are mixed with an organic solvent, an amount of the organic solvent is generally 50
parts by weight (hereinafter, abbreviated as "parts") or less, and most generally 20 parts Or less with
respect to 100 parts of the glycol ethers . A conventionally used releasing agent may be used in an
appropriate amount as required. In the case where the releasing agent is used, its use amount is 10
parts or less, and most generally 2 to 5 parts with respect to 100 parts of the unvulcanized rubber
material and glycol ethers in total.        The unvulcanized rubber contains as amain component a single
substance or a mixture of natural rubber (NA), chloroprene rubber (CR), butadiene rubber (BR), nqtrile
rubber (NBR), ethylene propylene diene rubber (EPDM), ethylene propylene rubber (EPM), styrene
butadiene rubber (SBR), polyisoprene rubber (IR), butyl rubber (IIR), silicone rubber (Q), fluorine
rubber (FKM), or the  mixed, and a vulcanization accelerator, a reinforcing agent, and the like as
required. The unvuicanized rubber is vulcanized in the mold and converts into vulcanized rubber.
Preferred examples of the unvulcanized rubber include EPDM, RPM, SBR, NBR, BR, and amixtu e
thereof.        EPBM is a copolymer formed of a cyclic or non-cyclic monomer having ethylene, an
o-olefin excluding ethylene, and a disconjugate double bond. To be more specific, EPDM is a
terpolymer formed of ethylene, ana-olefin (inparticular, propylene) excludingethylene, and a polyene
monomer described below. Examples of the polyene monomer include: dicyclopentadiene;
1,5-cyclooctadiene; 1,4-byclooctadiene; 1,6-cyclododecadiene; 1,7-cyclododecadiene;
1,5,9-cyclododecat ene; 1, 4-cycloheptadiene; 1,4-cyclohexadiene; norbornadiene; methylene
norbornene; ethylidene norbornene; 2-methyl pentadiene-1,4; 1,5-hexadiene; 1,6-heptadiene;
methyl-tetrahydroindene; and 1,4-hexadiene. As c.opolymerization ratio ofmonomers , a terpolymer
preferably contains 30 to 80 mob% of ethylene, 0.1 to 20 mol% of polyene, and the balance of a-olefin.
A terpolymer more preferably contains 30 to 60 mol% of ethylene. Further, a terpolymer preferably has
a Mooney v scosity ML1+4 (100C) of 20 to 70. 



SBR preferably has a styrene content of 15 to 30 molt and a Mooney viscosity ML144 (100C) of 20 to
80, and preferably 35 to  60.        NBM preferably has an acrylonitrile content of 20 to 60 mol%, and
preferably 25 to 45 mol%, and a Mooney viscosity ML1+4 (100C) of 20 to 85, and preferably 30 to 70.
BR preferably employs 1,2-polybutadiene or 1,4-polybutadiene alone or as a mixture and preferably
has a Mooney viscosity MI.144 (100C) of 20 to 85, and preferably 30 to 60.        The glycol ethers are
mixed with the unvulcani zed rubber and converted into an unvulcanized rubber material. In this case,
the glycol ethers are generally mixed in an amount of 10 to 60 parts, and preferably about 15 to 25
parts with respect to 100 parts of the unvuicanized rubber . The glycol ethers preferably have a boiling
point of about 130 to 250C. That is, molding is generally conducted at 150 to 185C. In the case where
the boiling point or the glycol ethers is lower than 130C, evaporation during cleaning is significant and
thus a cleaning operating environment may degrade. In contrast, in the case where the boiling point
thereof is higher than 250C, evaporation involves difficulties and the glycol ethers remain in the
vulcanized rubber. Thus, the vulcanized rubber may break or the like during taking out from the mold
due to reduced strength, and contamination cannot sufficiently be peeled off from the surface of the
mold, to thereby degrade cleaning operability.         Note that the mold cleaning material 2 containing
as a mother material the unvulcanized rubber material may contain as a  reinforcing agent an
inorganic reinforcing agent (filler) such as silica, alumina, calcium carbonate, aluminum hydroxide, or
titanium oxide. In this case, a use amount of the reinforcing agent is preferably set to 10 to 50 parts
with respect to 100 parts of the unvulcanized rubber. As described above, a releasing agent maybe
mixed. Examples of the releasing agent include stearic acid, zinc stearate, carnauba wax, montan
wax, and stearyl ethylene diamide. The releasing agent may be mixed in an amount of 1 to 10 parts
with respect to 100 parts of the unvuicanized rubber.        Next, a secondexample of the item (A) , that
is , themold cleaning material 2 for removing contamination will be described. The second example
includes as a mother material an unvulcanized rubber material formed of a mixture of unvulcanized
rubber and at least one of imidazoles and imidazol es (imidaeoles and/or imidazolines). In the second
example, a part different from the first example will be described mainly.        Favorable results can be
obtained by using imidazoles represented by the following general formula (2). Typical examples nf
such imidazoles include: 2-metnyeimidazole; 2-ethy1-4-methylim1daz0le;2-phenylimidazole;
1-benzy1-2-methy1imidaz0le; 2,4-diamino-6-[2'-methylimidaeoly1-(11)jethylosstriazine;and
2,4-diamino-6[2'-ethy1-4'-methylimidazoly1-(1')]ethyl-s- 



triazine.  R T R   (2)          



In the formula (2): R represents H or a substituted or unsubstituted straight-chain hydrocarbon group
having less than 11 carbon atoms; and Rs may be identical to or different from each other.
Favorable results can be obtained by using imidazolines represented by the following general formula
(3). Typical examples of Such imidazolines include: 2-methylimidazoli e; 2-methy1-4-ethylimidazol e;
2-phenylimidazoline; 1-benzy1-2-methylimidaz0l1ne; 2-phenyl-4-methy1-5-hydroxymethylimidazoline;
2,4-diamino-6[2c-methylim dazolinyl-(11)]ethyl-s-triazine;
2,4-diamino-6[2'-methy1-4r-ethylimidazolinyl-:(1')]ethylostriazine;1-cyanoethyl-2-methyl midazoline;and
1-cyanoethy1-2-methy1-4-ethylimidazoline. -N [ R /- 1 



In the formula (3): R represents H or a substituted or unsubstituted straight-chain hydrocarbon group
haying less than 11 carbon atoms; and Rs may be identical to or different from each other.         Next,
a third example of the item (A) , that is, the mold cleaning material 2 for removing contamination will be
described. The third example includes as a mother material an unvulcani zed rubber material formed
of a mixture of unvulcani zed rubber and aminoalcohols . In the third example; a part different from the
first example will be described mainly.          Favorable results can be obtained by using the following
aminoalcohols. That is, examples of the arainoalcohols include: monoethanolamine; diethanolamine; t
ethanolamine; N-methylethanolamine;N,Nsdimethylethanolamine; N, N-dibutylethanolamine;
N,Nsdiethylethanolamine; N-methyl-N,N7diethanolamine;2-amino-2-rnethylpropanol; 3-aminopropanol;
and 2-aminopropanol          Next, the item (B) , that is, the mold cleaning material 2 for imparting
releasability will be described. In this case, an unvuicanized rubber material formed of a mixture of
unvulcanized rubber and a releasing agent is used as a mother material. A part different from the first
example will be described mainly.          Examples of the releasing agent include: a long-chain fatty
acid such as stearic acid or behenic acid; a metal salt of a long-chain fatty acid such as zinc stearate
or calcium stearate; ester-based wax such as carnauba wax, montan wax, or a partially saponified
ester of montanic acid; a long-chain fatty acid amide such as stearyl ethylenediamide; and paraffins
such as polyethylene wax.        The mold cleaning material 2 can be obtained by mixing the
unvuicanized rubber and the releasing agent by a known method, for example, by using a calender roll
or the like, and can be obtained by a method involving forming an uncalvanized rubber material in
advance, mixing the releasing agent, and the like. In this case, the releasing agent is mixed in an
amount of generally 1 to 50 parts, and preferably 3 to 20 parts with respect to 100 parts of the
unvulcanized rubber material. The releasing agent preferably has a melting point of 200C or lower and
a boiling point of 200C or higher, anclmore preferably a melting point of SO to 150C. That is, molding
is generally conducted at 150 to 200C. In the case where the melting point of the releasing agent is
higher than 200C, the releasing agent does not effuse to the surface of the mold. In the case where
the boiling point thereof is lower than 200C, the releasing agent may effuse to the surface of the mold
but evaporates, and its function cannot be carried out        Amethod of producing the Sheet for
regenerating a mold involves using the substrate sheet 1 and the mold cleaning materiel 2 and is
conducted as follows, for example. That is, the mold cleaning material 2 is kneaded with a continuous
kneader or a batch kneader, and is arranged on both sides of the substrate sheet 1. Then, the whole is
sandwiched and pressed between two molds each having a concave part corresponding to a belt-like
pattern of the mold cleaning material 2 The resultant is rolled or cut into arbitrary dimensions .  



In this way, the sheet for regenerating a mold can be produced.        Note that in a gap part between
the adjacent mold cleaning materials 2, the substrate sheet 1 may be exposed, or the gap part may be
covered with the mold cleaning material 2. In the case where the gap part is covered, a thickness of
the covering is preferably 20% or less of a thickness of the projected lines.        A method of cleaning
the surface of the mold (cavity surface) by using such a sheet for regenerating a mold can be
conducted as follows, for example. That is, as shown in FIG. 2, the sheet for regenerating a mold is
sandwiched between an upper mold 11 and a lower mold 12. In this way, a part of an opening of a
cavity 13 is blocked by the projected lines (mold cleaning material 2), and other parts of the opening is
not blocked by the projected lines (mold cleaning material 2) and remain opened. Then, mold clamping
is conducted in this state. In this way, the mold cleaning material 2 of the sheet for regenerating a mold
is pressed against the surfaces of the upper mold 11 and the lower mold 12 and is filled into the cavity
13. At this time, air in the cavity 13 is discharged from the other parts of the opening of the cavity 13
not blocked by the mold cleaning material 2 while the mold cleaning material 2 is filled into the cavity
13, and the mold cleaning material 2 is filled throughout the cavity 13. That is, a gap between the
adjacent (opposing) mold cleaning materials 2 serves as an air vent gap. Next, heat molding is
conducted in this state. In this way, the  mold cleaning material 2 containing as a main component an
unvulcanized rubber-based composition is heated and vulcanized into vulcanized rubber and is
molded into a shape of the cavity 13. At this time, contamination in the cavity 13 integrates with
vulcanized rubber 2a (see FIG. 3). Then, as shown in FIG 3 the upper mold 11 and the lower mold 12
are removed, and the sheet for regenerating a mold is released. At this time, the contamination on the
surface (surface of the cavity 13) of each of the upper mold 11 and the lower mold 12 is transferred to
and integrated with the vulcanized rubber 2a and is removed. In this way, the cleaning is conducted.
In the case where releasability is imparted to the surface (surface of the cavity 13) of each of the upper
mold 1 and the lower mold 12, the same procedure is repeated. During heating and vulcanizing, the
releasing agent in the mold Cleaning material 2 effuses and imparts releasability throughout the cavity
13 (attaches the releasing agent).        FIG. 4 shows a second embodiment of the sheet for
regenerating a mold of the present invention In the sheet for regenerating a mold according to this
embodiment, the beltTlike mold cleaning material 2 is formed on one side of the substrate sheet 1.
Other parts are similar to those of the sheet for regenerating a mold according to the first embodiment
shrnNm in FIG. 1, and the same parts are represented by the same reference numerals. In the case
where the sheet for regenerating a mold according  to the second embodiment is used, as shown in
FIG. 5, the sheet for generating a mold is folded such that the substrate sheet 1 is arranged inside and
divided sections of the substrate sheet I obtained by thus being folded oppose each other. In this way,
the sheet for regenerating a mold according to the second embodiment provides similar actions and
effects as those of the sheet for regenerating a mold according to the first embodiment.         FIG. 6
shows a third embodiment of the sheet for regenerating a mold of the present invention. In the sheet
for regenerating a mold of this embodiment , proj ected lines in the sheet for regenerat g a mold
according to the first embodiment shown in FIG. 1 are formed vertically and horizontally on both sides
of the substrate sheet      In this way, the mold cleaning material 2 is formed into a lattice pattern.
Other parts are similar to those of the sheet for regenerating a mold according to the first embodiment
shown in FIG. 1, and the same parts are represented by the same reference numerals. The sheet for
regenerating a mold according to the third embodiment provides similar actions and effects as those of
the sheet for regenerating a mold according to the first embodiment. Note that in the third embodiment,
for favorable air vent property, a substrate sheet having air permeability is preferably used, and
projected lines formed vertically and horizontally preferably have different heights. Note that in the first
to third embodiments, the projected  



lines each have a trapezoidal sectional shape.However, the sectional shape is not limited thereto, and
may be rectangular, triangular, polygonal, semicircular, or the like. Of those, from a viewpoint of
cleaning throughout the cavity 13 even in the case where the opening of the cavity 13 is small, a top
part. of each of the projected lines is preferably formed non-flat.        In the case where the top part of
each of the projected lines is formed non-flat, filling of the mold cleaning material 2 may be started
without blocking the entire opening of the small cavity 13. Thus, by applying such a sheet for
regenerating a mold for cleaning of the small cavity 13, excellent filling property can be obtained. From
a viewpoint of further improving filling property of the mold cleaning material 2, a curvature radius
(curvature radius of a section perpend Cular to a longitudinal direction of the belt-like pattern) of the
top part is preferably within a range of 0.2 to 3.0 mm. Formation of a non-flat top part allows a wider
base part and assures an amount (volume) ofthemoldcleaningmaterial 2. Thus, even if the cavity 13
having a large volume is present in the mold, the amount of the mold cleaning material 2 is not
insufficient during cleaning, and insufficient filling of the cavity 13 can be prevented.        For example,
the non-flat top part may be obtained by forming on a flat surface of a projected line one row or a
plurality of rows of separate projected lines in a longitudinal direction of  the lower projected line,
obliquely at an angle, or laterally at an angle of 90. As another example, the non-flat top part of the
projected line may be obtained by forming dotted projected parts on the flat surface of the lower
projected line. As still other examples, the top part of the projected line of the first embodiment (see
FIG. 1) may be formed into a dome-shape (non-flat shape) to form a non-flat top part show FIG. 7, and
the top part of the projected line of the second embodiment (see FIG. 4) may be formed into a
dome-shape to form a non-flat top part shown G.8. Further, the top part of the projected line of the
third embodiment (see FIG. 6) may be formed into a dome-shape to forma non-flat top part shown in
FIG. 9.        Other examples of the non-flat top part of the projected line include: a non-flat top part
shown in FIG. 10(a) and obtained by forming a top part into a dome-shape and forming a lower part to
have a rectangular section; a non-flat top part shown in FIG. 10(m) and formed to have a substantially
triangular section with a curved top part; a non-flat top part shown in FIG. 10(c) and formed to have a
substantially pentagonal section with a curved top part; a non-flat top parts shown in FIG. 10(d) and
obtained by forming the dome-shape of FIG. 10(a) with a small width; a non-flat top part shown in FIG.
10(e) and formed to have a semicircular section; and a non-flat top part shown in FIG. 10(f) and
formed to have a triangular section (with sharp top).         FIG. 11 shows a fourth embodiment of the
sheet for regenerating a. mold of the present invention. In the sheet for regenerating a mold according
to this embodiment, a plurality of truncated cones (dots) formed of the mold cleaning material 2 are
present on both sides of the substrate sheet 1. In this way, the mold cleaning material 2 is formed into
a dotted pattern. Other parts are similar to those of the sheet for regenerating a mold according to the
first embodiment shown in FIG. 1, and the same parts are represented by the same reference
numerals.        In the fourth embodiment, the shape of each of the dots (mold Cleaning material 2) is a
truncated cone . However, the shape thereof is not particularly limited, and examples of the shape
include a cone, a pyramid, a column, a rectangular column, a cylinder, and a rectangular cylinder. Of
those, from a viewpoint of cleaning throughout the cavity 13 even if the opening of the cavity 13 is
small, a top part of each of the dots is preferably formed non-flat, similar to those shown in FIGS. 7 to
10. For example, the shape of each of the dots may be: a cone as shown in FIG. 12; a pyramid (not
shown); a cone or pyramid having a curved top (not shown); or a truncated cone, column, rectangular
column, cylinder, rectangular cylinder, or the like (not shown) having a non-flat top (inclined surface,
uneven shape, or the like).        Next, dimensions of the mold cleaning material of the present invention
will be described. The width of the projected pattern  refers to a value at a base part of the proj ected
pattern . For example , the width of the belt-like or lattice projected pattern refers to a value in a
direction perpendicular to the longitudinal direction. The width of the dotted projected pattern refers to
a small diameter . of a base part of a circle or oval or a length of a shorter side of a base part of a
rectangular. shape. In other cases, the width refers to a minimum diameter of a three-point inscribed
circle. The distance between the adjacent projected patterns refers to a distance between abase part
of a wall surface of one of the projected patterns and a base patt of a wall surface of the adjacent
projected pattern, the wall surfaces opposing each other. In the case where the pattern has a round
base part (having a fret shape), the width and distance refer to values obtained by using a point at
which an extended line of a straight line part of a sectional wall of the projected pattern intersects a
plane having the projected pattern formed thereon as a measurement point. In the case where the
mold cleaning material having a certain thickness is formed on the substrate sheet and the projected
pattern is formed thereon, the width and distance refer to the width and distance of the projected
pattern on the surface of the mold cleaning material having a certain thickness and not the width and
distance of the surface of the substrate sheet. Inthe case where the mold cleaning material having a
certain thickness is not formed, the width and distance refer to the width and distance of the projected
pattern on the surface  



of the substrate sheet The width and distance are set in accordance with the dimensions of the mold
forming the projected pattern, and may be confirmed by measuring the produced sheet for
regenerating a mold by using a laser length measuring machine or the like.          The thickness of the
projected pattern refers to a length of a perpendicular line from the top part of the projected pattern to
the surface (in the case where the mold cleaning material having a constant thickness is formed on the
substrate sheet, the surface of the mold cleaning material having a certain thickness, and in the case
where the mold cleaning material having a constant thickness is not formed, the surface of the
substrate sheet) of the base part of the projected pattern. The thickness is set in accordance with the
dimensions of the mold forming the projected pattern, and may be confirmed by measuring the
produced sheet for regenerating a mold by 'us ng a thickness measuring device such as a dial gauge.
The curvature radius of he top part is set in accordance with the dimensions of the mold forming the
projected pattern, and may be confirmed by measuring the produced sheet for regenerating a mold by
using non-contact three-dimensional measuring device.          Next, examples and comparative
examples will be described. However, the present invention is not limited to the examples. Examples
(Paper sheet) Japanese paper (thin paper) was prepared as a substrate sheet.  The Japanese paper
had a thickness of 0.15 mm and a basis weight of 40 g/nt2. (Cloth sheet) A spunbond nonwoven fabric
formed of a polyester long fiber (Eltas 101070, available 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/m2. (Plastic sheet) Aperforated sheet, anon-perforated sheet, and a porous sheet 



were prepared as substrate sheets.Of those, a polyethylene terephthalate film, a polyimide film, a
polyethylene naphthalate film, a nylon 6 film, and a polypropylene film were prepared as the perforated
sheets. Apolyethylene terephthalate filmanda nylon 12 film were prepared as the non-perforated
sheets. A polypropylene porous sheet (available from Nitto Denko Corporation) was prepared as the
porous sheet. The perforation treatment involved forming circular pores each having a diameter of 1
mm vertically and horizontally at a pitch of 2 mm. The substrate sheets each had a thickness of 50 pm.
(Mold cleaning material) 100 parts of ethylene propylene rubber, 50 parts of silica powder, 5 parts of
titanium oxide, 2 parts of an organic peroxide [n-buty1-4,4-bis(t-butylper0xy)valeratel,10partsof
imidazole{2,4-diamino-6-[2 methylimidazoly1-(11)]ethyl-s-  triazilael, and 5 parts of montan wax were
kneaded with a kneader, to thereby prepare a mold cleaning material. (Examples 1 to 7) 



The mold cleaning material was applied to both sides of the substrate sheet (Japanese paper,
nonwoven fabric) so as to project into apattern (belt-like, lattice, or dotted) and dimensions (width,
thickness, and gap) shown in Table 1 described below. (Examples 8 to 15) The mold cleaning material
was applied to both sides of the substrate sheet (plastic sheet) so as to project into a pattern (belt-like,
lattice, or dotted) and dimensions (width, thickness, and gap) shown in Table 2 described below.
(Examples 16 to 21) The mold cleaning material was formed into a belt-like pattern (see FIG. 7) having
each sectional shape (see FIGS. 10(a) to 10(e)) and dimensions (width, thickness, curvature radiusof
top part, and gap) as shown in Table 3 described below on both sides of the substrate sheet. Note that
the curvature radius of a top part refers to a curvature radius of a section perpendicular to a
longitudinal direction of the belt-like pattern. (Comparative Examples 1 and 2) The mold cleaning
material was formed into a uniform flat pattern (a sheet having a uniform thickness) on both sides of
the substrate sheet (Japanese paper, nonwoven fabric) (see Table 4  described below). (Comparative
Examples 3 to 5) 



The mold cleaning material was formed into a uniform flat pattern (a sheet having a uniform thickness)
on both sides of the substrate sheet (plastic sheet) (see Table 4 described below). (comparative
Example 6)        The mold cleaning material was formed into a uniform flat pattern (a sheet having a
uniform thickness) on both sides of the substrate sheet (nonwoven fabric) (see Table 4 described
below). (Filling factor, filling property: Examples 1 to 15, Comparative Examples 1 to 5)        Cleaning
of a mold was conducted by using the thus-obtained sheet for regenerating a mold of each of
Examples 1 to 15 and ComparativeExamples 1. to 5. This mold was a mold for transfermolding used
for resin molding of a semiconductor device, and was formed of an upper mold and a lower mold each
having a rectangular surface (opposing surface) of 24 mm x 91 mm. A shape of each cavity under
mold clamping was a rectangular parallelepiped having dimensions of 4 mm x 5 mm x 2 mm (height).
Sixteen cavities were formed, and two rows of eight cavities were arranged parallel to each other. A
distance between the two rows was 10 mm, and a distance between adjacent cavities in each row
was1 mm. Evaluation on filling factor was performed by evaluating a filling factor of a cavity having the
lowest filling property of the sixteen cavities. The filling  factor was determined by a ratio of a base
area of the caVity to a base area of vulcanized rubber heat molded into a cavity shape through
cleaning. A sheet for regenerating a mold having a filling factor of 100% was represented by 0, and a
sheet for regenerating a mold having a filling factor of less than 100% was represented         Tables 1,
2, and 4 show the results. Note that clea conditions included: dimensions of the sheet for regenerating
a mold adjusted to the same dimensions as those of the mold surface; a mold clamping gap of the
mold of 0.5 mm; a molding temperature of 175C; and a molding time of 5 min. (Filling factor, filling
property: Examples 16 to 21, Comparative Example 6)        Cleaning of a mold was conducted by
using the thus-obtained sheet for regenerating a mold of each of Examples 16 to 21 and Comparative
Example 6. This mold was a mold for transfer moldingused for resin molding of a semiconductor
device, and was formed of an upper mold and a lower mold each having a rectangular surface
(opposing surface) of 24 mm x 91 mm. A shape of each cavity under mold clamping was a rectangular
parallelepiped having dimensions of 2 mm x 2 mm x 2 on (height). Twenty cavities were formed, and
two rows of ten cavities were arranged parallel to each other. A distance between the two rows was 10
mm, and a distance between adjacent cavities in each row was 2mm. Evaluation on filling factorwas
performed by evaluating a filling factor of a cavity having  the lowest filling property of the twenty
cavities. The filling factor was determined by a ratio of a base area of the cavity to a base area of
vulcanized rubber heat molded into a cavity shape through cleaning. A sheet for regenerating a mold
having a filling factor of 100% was represented by 0, and a sheet for regenerat 



a mold having a filling factor of less than 100% was represented by x) Tables3 and4 show the results.
Note that cleaning conditions included: dimensions of the sheet for regenerating a mold adjusted to the
same dimensions as those ofthemoldsurface; a mold clamping gap of the mold of 0.5 mm; a molding
temperature of 175C; and a molding time of 5 min. (Cleaning property: Examples 1 to 15 and
Comparative Examples 1 to 5)         The sheet for regenerating a mold having a filling factor of 100%
allowed cleaning throughout the cavity and was represented by 0. The sheet for regenerating a mold
having a filling factor of less than 100% involved insufficient of the cavity and was represented by x)
Tables 1, 2, and 4 show the results. (Cleaning property: Examples 16 to 21 and Comparative
Examples 6)         The sheet for regenerating a mold having a filling factor of 100% allowed cleaning
throughout the cavity and was represented by 0. The sheet for regenerating a mold having a filling
factor of less than 100% involved insufficient of the cavity and was  [Tabie I]     Examples  



1 3145 Substrate sheet Paper  Nonwoven 5.0 5.0 fabric Lattice 2010 2.0 240 100 Dotted Moldcleaning
material 



Felling factor Pattern   Belt-like 3.0 3.0 -1-      Width Omal Thickness(mm) Gap(em) 



(4) 2.5 2.0 2.0 1.0 1.0   7.0 7.0 7.0 100  1.0 beer_ 0 100  



1.0 - 100 3.0 100 5.0 100      100 



Filling property o o 0 0 0   Gleaning 



property o o 0 0 o o   [Table 2]    8 9 



10 - 2 13 14 14 Substrate sheet(  1 2 (8) (4) (5) (6) (7) 



(4) Mold cleaning material Pattern  Bellike Dotted Latticet Belt-like  Width (mm)  1.0 3.0 5.0 1.0 



8.5 7.0 2.5 1.0  Thickness (xm) 1.0 3.0 5.0 1.0 2.0 7.0 2.0 1.0 



GapNam) (%)  1.0 100 3 0 100 5.0 100 1.0 100 2.0 100 0 



100 2.0 100 220 100 Filling factor          



Filling property property  0 o 0 o o 0 0 o o o o 



0 Cleaning            (1) Polyethylene terephthalate film perforated) (2): Polyimide film (perforated) 



(3): Polyethylene naphthalate film (perforated) (4): Nylon 6 film (perforated) (5): Polypropylene film
(perforated) (6): Polyethylene terephthalate film not perforated) (7): Nylon 12 film (net perforated) (8):
Porous sheet  ['Table 3] Substrate sheet Sectional shape of            _pattern (FIG. 8) MoldWidth of
base  (mm) cleaning Thickness  (mm) material Curvature radius of top part (mm) Ga. (mm) Filling
factor (%) Filling  property Cleaning property  



Examples  1617F 18119[721 Nonwoven fabric (b)(6)(d)(a)(e) 3.03.04.03.04.0 3.03.04.03.04.0
1.50.21.0 9.0 100  [Table 4]  examples  



2 3 45 6 Substrate sheet(C) Paper Nonwoven fabric (1) (2) (3) Nonwoven fabric Moldcleaningl-Pattern 



72 .  , 78-1 materialITilickness  ,--- 72 Fiat --1 40i ----- Filling factor(%) Filling property   



- 75  - 75  Cleaning property .JS x S     (1) Polyethylene terephthalate film (perforated) 



(2): Polyimide film (perforated) (3): Polyethylene naphthalatp film (perforated) The results of Tables 1
to 4 reveal that the sheet for regenerating amold of each of Examples I. to 21 had excellent filling
property and cleaning property compared with those of the sheet for regenerating a mold of each of
Comparative Examples 1 to 6. In particular, the results of Tables 3 and 4 reveal that even if an
opening of the cavity was small (2 min a 2 ram) , the sheet for regenerating amold of each of
Examples 16 to 21 had excellent filling  property and cleaning property. The sheet for regenerating a
mold of Comparative Example 6 including a mold cleaning material formed into a uniform flat shape
had degraded filling property and cleaning property.        Note that in Examples 16 to 21 and
Comparative Example 6, the nonwoven fabric was used as the substrate sheet for the sheet for
regenerating a mold, but the results of same tendencywereobtained when Japanese paper (thin paper:
thickness of 0.15 mm, basis weight of 40 g/m2) was used.  WHAT IS CLAIMED IS:         1. A sheet for
regenerating a mold, comprising: a substrate sheet formed of one of a paper sheet, a cloth sheet, and
a plastic sheet; and a mold cleaning material containing as a main component an unvulcanized
rubber-based composition, projecting in a predetermined pattern having an air vent gap, and formed
on at least one side of the substrate sheet. 



2. A sheet for regenerating a mold according to claim 1 , wherein the pattern is formed as one of a
plurality of belts, a lattice, and a plurality of dots.         3. A sheet for regenerating a mold according to
clai 2, wherein: a width and a thickness of each of the belts, vertical lines of the lattice, horizontal lines
thereof, and the dots are set within a range of 1 to 5 mm; and a distance between adjacent belts,
vertical lines of the lattice, horizontal lines thereof, and dots is set within a range of 1 to :5 mm.         4.
A sheet forregeneratingarnolda000rdingtOclaiml, wherein the pattern has a non-flat top part.         5. A
sheet for regenerating a mold according to claim 4 , wherein the non-flat top part of the pattern is
formed of a convex part  having a curvature radius within a range of 0.2 to 3.0 mm.          6. A sheet for
egenerating a mold according to claim 1, wherein the cloth sheet comprises of a nonwoven fabric.
7. A sheet for regenerating a mold according to claim 6, wherein the nonwoven fabric comprises a
spunbond nonwoven fabric.          6. A sheet for regenerating a mold according to claim 1, wherein the
substrate sheet is subjected to an embossing treatment          9. A sheet for regenerating a mold
according to claim 1 herein the plastic sheet comprises one of a perforated sheet and a porous sheet. 


