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HEAT RELEASE SHEET AND HEAT SINK 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This is a divisional application from US. patent 
application Ser. No. 10/826,002 ?led on Apr. 16, 2004 Which 
claims bene?t of priority from the prior Japanese Applica 
tion serial No. 2004-6061, ?led on January 13, 2004, the 
entire content of Which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention concerns a heat release sheet 
and a heat sink for efficiently release heat Which generates 
in a CPU used in an electronic equipment such as a notebook 
computer and a portable telephone, a semiconductor part 
such as a poWer transistor and a plasma display panel of a 
plasma television, and other heat generating devices such as 
silicon microprocessors, light emitting diodes (LED) and/or 
organic light emitting diodes (OLED). 

BACKGROUND OF THE INVENTION 

[0003] Recently, the electronic equipment such as the 
notebook computer and the portable telephone used in our 
daily life are technically advantaged and miniaturized at 
short term. 

[0004] Based on performance enhancement and miniatur 
iZation such the electronic equipment, capacity enlargement 
and high integration of the semiconductor parts included in 
inside of the electronic equipment are promoted, and heat 
value in inside of the electronic equipment increases more. 

[0005] Conventionally, in the electronic equipment such 
as the notebook computer, heat generation from the semi 
conductor parts is transferred to a ?n and a heat sink through 
a metal plate such as copper and aluminum etc. that are Well 
heat conductivity, and the heat is released to outside, but in 
recent years, a graphite sheet is used instead of the metal 
plate (for example, see the reference 1). 

[0006] The reason is that compared to copper or alumi 
num, in-plane heat conductivity of the graphite sheet is high, 
(tWice of copper and three times of aluminum), and the 
graphite sheet has an excellent property that loW price and 
lightness in Weight. 

[0007] The graphite sheet is used as a heat release sheet 
that intervenes betWeen substrates in a multilayer substrate 
comprised of a circuit board of multiple layers, and the heat 
release sheet of the plasma display panel in the plasma 
television. 

[0008] The graphite sheet is made from a layer structure of 
carbon. An in-plane direction molecule of each layer is 
bonded ?rmly by covalent bond. Since a direction (direction 
to thickness) Which is orthogonaliZed With a plane direction 
is Weak combination by intermolecular force, there is a 
problem that interlaminar abruption easily occurs. 

[0009] Although the graphite sheet is excellent in the heat 
conductivity to the in-plane direction, since the heat con 
ductivity of a direction Which is orthogonaliZed (direction to 
thickness) With the plane direction is loW, there is a case that 
heat release effect is not su?iciently obtained. 
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[0010] As a prior art, a heat release sheet that copper 
poWder is compounded into graphite is also knoWn. 

[0011] In the prior art’s heat release sheet, although the 
heat conductivity of a direction Which is orthogonaliZed 
(direction the thickness) With the plane direction is not 
enough, the heat conductivity can be increased. HoWever, a 
problem of interlaminar abruption that is Worst Weakness of 
the heat release sheet cannot be dissolved. 

[0012] Generally, the heat sink is made from aluminum 
and copper etc., but the heat release effect to the heat 
generated from these metal has a limit, and recently, it 
cannot sufficiently deal With the increasing of heat value 
based on progress of capacity enlargement and high inte 
gration of semiconductor parts. 

[0013] The heat sink using graphite is provided (for 
example, see the reference 2), but the heat sink has same 
problem With said heat sink that interlaminar abruption 
easily occurs and a direction Which is orthogonaliZed (direc 
tion to thickness) With the plane direction is loW. The heat 
release e?fect cannot be obtained enough. 

[0014] Conventionally, as a sheet for shielding electro 
magnetic Wave generating from each component of an 
electronics device, the sheet compounding a magnetic mate 
rial in plastic is knoWn. HoWever, heat conductance of this 
conventional sheet is loW, and enough heat radiation e?fect 
cannot be obtained. 

[0015] Reference 1 Official gazette of Tokukai2003 
168882 

[0016] Reference 2 O?icial gaZette of Tokukai2003-60l40 

[0017] The present invention is invented so as to dissolve 
above-mentioned prior art’s problems, and its purpose is to 
provide a heat release sheet and a heat sink having excellent 
heat conductivity to both of plane direction and orthogonal 
iZed direction. The heat release sheet and the heat sink can 
ef?ciently release heat generating from a notebook computer 
and a plasma television etc. Further, they can be used as a 
high quality sheet for shielding electromagnetic Wave. 

SUMMARY OF THE INVENTION 

[0018] Considering the above-mentioned problems, one 
object of the present invention is to provide a heat release 
sheet comprised of an expansive graphite sheet and a 
reticulated body With bursiform con?guration,Wherein said 
reticulated body is comprised of metal Wire, Wherein said 
expansive graphite sheet is inserted in the bursiform con 
?guration, Wherein at least a part of outer surface of said 
reticulated body is covered With resin layer, and Wherein a 
protective layer comprised of a synthetic resin ?lm is 
applied on a surface of said resin layer. 

[0019] Another object of the present invention is to pro 
vide a heat release sheet comprising an expansive graphite 
sheet comprising plural expansive graphite layers, reticu 
lated bodies overlapped on both outer sides of said expan 
sive graphite sheet and at least one reticulated intermediate 
disposed betWeen said plural expansive graphite layers, 
Wherein said reticulated bodies and said reticulated inter 
mediate is comprised of metal Wire, Wherein at least a part 
of outer surface of said reticulated body is covered With resin 
layer, and Wherein a protective layer comprised of a syn 
thetic resin ?lm is applied on an outer surface of said resin 
layer. 
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[0020] Further object of the present invention is to provide 
a heat release sheet comprising, an expansive graphite sheet 
comprising plural expansive graphite layers, reticulated bod 
ies overlapped on both outer sides of said expansive graphite 
sheet and at least one metallic foil disposed betWeen said 
plural expansive graphite layers, Wherein plural protrusions 
are formed on said metallic foil, Wherein at least a part of 
outer surface of said reticulated body is covered With resin 
layer, and Wherein a protective layer comprised of a syn 
thetic resin ?lm is applied on an outer surface of said resin 
layer. 

[0021] In one embodiment of the present invention, the 
expansive graphite sheet and the reticulated body are lami 
nated and combined by metal rolling processing. 

[0022] In another embodiment of the present invention, 
the reticulated body is obtained by knit processing or Weave 
processing of the metal Wire. 

[0023] In further embodiment of the present invention, 
plural of the reticulated bodies are laminated on at least one 
side of said expansive graphite sheet. 

[0024] In further embodiment of the present invention, the 
combined expansive graphite sheet and said reticulated body 
are Washed With reduction Water. 

[0025] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet is comprised of an 
expansive graphite sheet and a reticulated body With bursi 
form con?guration, Wherein said reticulated body is com 
prised of metal Wire, Wherein said expansive graphite sheet 
is inserted in the bursiform con?guration, Wherein at least a 
part of outer surface of said reticulated body is covered With 
resin layer, and Wherein a protective layer comprised of a 
synthetic resin ?lm is applied on a surface of said resin layer. 

[0026] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet comprises an expan 
sive graphite sheet comprising plural expansive graphite 
layers, reticulated bodies overlapped on both outer sides of 
said expansive graphite sheet and at least one reticulated 
intermediate disposed betWeen said plural expansive graph 
ite layers, Wherein said reticulated bodies and said reticu 
lated intermediate is comprised of metal Wire, Wherein at 
least a part of outer surface of said reticulated body is 
covered With resin layer, and Wherein a protective layer 
comprised of a synthetic resin ?lm is applied on an outer 
surface of said resin layer. 

[0027] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet comprises an expan 
sive graphite sheet comprising plural expansive graphite 
layers, reticulated bodies overlapped on both outer sides of 
said expansive graphite sheet and at least one metallic foil 
disposed betWeen said plural expansive graphite layers 
Wherein plural protrusions are formed on said metallic foil, 
Wherein at least a part of outer surface of said reticulated 
body is covered With resin layer, and Wherein a protective 
layer comprised of a synthetic resin ?lm is applied on an 
outer surface of said resin layer. 

[0028] Further object of the present invention is to provide 
a heat release sheet comprised of an expansive graphite 
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sheet and a reticulated body With bursiform con?guration, 
Wherein said reticulated body is comprised of metal Wire, 
Wherein said expansive graphite sheet is inserted in the 
bursiform con?guration. 

[0029] Further object of the present invention is to provide 
a heat release sheet comprising an expansive graphite sheet 
comprising plural expansive graphite layers, reticulated bod 
ies overlapped on both outer sides of said expansive graphite 
sheet and at least one reticulated intermediate disposed 
betWeen said plural expansive graphite layers, Wherein said 
reticulated bodies and said reticulated intermediate is com 
prised of metal Wire. 

[0030] Further object of the present invention is to provide 
a heat release sheet comprising an expansive graphite sheet 
comprising plural expansive graphite layers, reticulated bod 
ies overlapped on both outer sides of said expansive graphite 
sheet and at least one metallic foil disposed betWeen said 
plural expansive graphite layers, Wherein plural protrusions 
are formed on said metallic foil. 

[0031] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet is comprised of an 
expansive graphite sheet and a reticulated body With bursi 
form con?guration, Wherein said reticulated body is com 
prised of metal Wire, Wherein said expansive graphite sheet 
is inserted in the bursiform con?guration. 

[0032] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet comprises an expan 
sive graphite sheet comprising plural expansive graphite 
layers, reticulated bodies overlapped on both outer sides of 
said expansive graphite sheet and at least one reticulated 
intermediate disposed betWeen said plural expansive graph 
ite layers, Wherein said reticulated bodies and said reticu 
lated intermediate is comprised of metal Wire. 

[0033] Further object of the present invention is to provide 
a heat sink Which is obtained by fabricating of a heat release 
sheet, Wherein said heat release sheet comprises an expan 
sive graphite sheet comprising plural expansive graphite 
layers, reticulated bodies overlapped on both outer sides of 
said expansive graphite sheet and at least one metallic foil 
disposed betWeen said plural expansive graphite layers, 
Wherein plural protrusions are formed on said metallic foil. 

[0034] The advantageous aspect of the present invention is 
that the both sides of expansive graphite sheet are held tight 
by the reticulated body, and interlaminar abruption of the 
graphite is dif?cult to occur. Further, since heat conduction 
to the thickness direction occurs through the reticulated 
body comprising of the metal Wire, the heat conduction to 
direction to thickness is excellent. 

[0035] Therefore, the heat release sheet Which can effi 
ciently release heat generating in a CPU used in an elec 
tronic equipment such as a notebook computer and a por 
table telephone, a semiconductor parts such as a poWer 
transistor and a plasma display panel of a plasma television 
etc can be obtained. Further, by laminating and combining 
the reticulated body comprised of the metal Wire on a 
graphite sheet having high shielding effect of electromag 
netic Wave, the effect can be improved. Therefore, the 
invention can be used effectively as a sheet for shielding 
electromagnetic Wave generating from an electronics device. 
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[0036] According to one embodiment of the present inven 
tion, a separation of the expansive graphite sheet and the 
reticulated body is prevented, and the expansive graphite 
sheet and the reticulated body can certainly be combined. 

[0037] According to one embodiment of the present inven 
tion, high sheet strength can be obtained, and the interlami 
nar abruption can certainly be prevented. 

[0038] According to one embodiment of the present inven 
tion, high sheet strength can be obtained, and the interlami 
nar abruption can certainly be prevented. 

[0039] According to one embodiment of the present inven 
tion, the reticulated body can be buried in the expansive 
graphite sheet, and there surfaces can be in same surface, 
and thickness of the sheet can be reduced. The interlaminar 
abruption of graphite is more difficult to occur, and heat 
conductivity to direction to thickness can be increased more. 

[0040] According to one embodiment of the present inven 
tion, ?exibility of the reticulated body can be excellent, and 
also thickness of the reticulated body can be increased. 
Therefore, the heat release sheet that is thin and excellent in 
?exibility can be obtained. 

[0041] According to one embodiment of the present inven 
tion, bond strength of each metal Wire in the reticulated body 
is excellent. Therefore, the heat release sheet that a break of 
reticulated body is difficult to occur can be obtained. 

[0042] According to one embodiment of the present inven 
tion, the interlaminar abruption of graphite is more difficult 
to occur, and heat conductivity to direction to thickness can 
be increased more. 

[0043] According to one embodiment of the present inven 
tion, desorption of graphite poWder from the surface of the 
sheet and desorption of the reticulated body from the expan 
sive graphite sheet can be prevented. Further thickness of the 
heat release sheet can be easily adjusted. 

[0044] According to one embodiment of the present inven 
tion, When heat of parts passes With Winding or diffusing in 
the synthetic resin ?lm, the heat is transmitted to the 
expansive graphite sheet, and the heat release effect is 
improved. 

[0045] According to one embodiment of the present inven 
tion, adhesion of the refuse by electri?cation of static 
electricity is also prevented. Therefore, the heat release sheet 
Which is suitable for ?xing in an electronic equipment can be 
obtained. 

[0046] According to one embodiment of the present inven 
tion, interlaminar abruption of the graphite is difficult to 
occur. Further, since heat conduction to the direction to 
thickness occurs through the reticulated body comprised of 
the metal Wire, the heat conduction to the thickness direction 
is excellent. 

[0047] Therefore, the heat release sheet Which can effi 
ciently release heat generating in a CPU used in an elec 
tronic equipment such as a notebook computer and a semi 
conductor parts such as a poWer transistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] FIG. 1 is a perspective vieW shoWing an example 
of a heat release sheet concerning he present invention. 
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[0049] FIG. 2 is an exploded perspective vieW shoWing an 
example of a heat release sheet concerning the present 
invention. 

[0050] FIG. 3 is a plan vieW shoWing a reticulated body 
and shoWing a sheet type reticulated body by knit processing 
of a metal Wire. 

[0051] FIG. 4 is a plan vieW shoWing other example of the 
reticulated body and shoWing a sheet type reticulated body 
by Weave processing of a metal Wire. 

[0052] FIG. 5 is a pattern cross sectional vieW shoWing an 
example of a heat release sheet concerning the present 
invention. 

[0053] FIG. 6 is an exploded perspective vieW shoWing an 
application example of a heat release sheet concerning the 
present invention. 

[0054] FIG. 7 is a pattern cross sectional vieW shoWing the 
application example of a heat release sheet concerning the 
present invention. 

[0055] FIG. 8 is a pattern cross sectional vieW shoWing the 
application example of a heat release sheet concerning the 
present invention. 

[0056] FIG. 9 is a pattern cross sectional vieW shoWing the 
application example of a heat release sheet concerning the 
present invention. 

[0057] FIG. 10 is a pattern cross sectional vieW shoWing 
the application example of a heat release sheet concerning 
the present invention. 

[0058] FIG. 11 is a vieW shoWing other application 
example of a heat release sheet concerning the present 
invention. 

[0059] FIG. 12 is a vieW shoWing other application 
example of a heat release sheet concerning the present 
invention. 

[0060] FIG. 13 is a vieW shoWing other application 
example of a heat release sheet concerning the present 
invention. 

[0061] FIG. 14 is a vieW shoWing a heat sink concerning 
the present invention. 

[0062] FIG. 15 is a schematic vieW shoWing a use of the 
heat release sheet and the heat sink. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0063] Hereinafter, the heat release sheet and the heat sink 
concerning the present invention are explained With refer 
ring to draWings. 

[0064] FIG. 1 is a perspective vieW shoWing an example 
of a heat release sheet concerning the present invention, and 
FIG. 2 is an its exploded perspective vieW. 

[0065] The heat release sheet concerning the present 
invention is comprised by overlapping a reticulated body (2) 
comprised of a metal Wire to both sides of an expansive 
graphite sheet (1) and by combining the expansive graphite 
sheet (1) and the reticulated body (2). 

[0066] As a combining method of the expansive graphite 
sheet (1) and the reticulated body (2), a metal rolling 
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processing is suitably used, but other method such as a using 
of adhesive agent etc can be employed. 

[0067] At ?rst, the expansive graphite sheet (1) is made by 
reacting graphite poWder such as natural graphite, pyrolytic 
graphite and kish graphite With concentrated sulfuric acid 
and concentrated nitric acid solution etc, and they changes 
to an interlaminar compound. Then the compound is 
changed to a residual compound through residual dissolution 
by Water Washing. 

[0068] An expansive graphite obtained by expanding the 
residual compound by rapidly heating is compression 
molded With using a roll material, and a sheet type expansive 
graphite sheet (1) having ?exibility is made and suitably 
used. 

[0069] Thickness of the expansive graphite sheet (1) is not 
limited particularly, but the thickness of 0.10~1.5 mm is 
preferably. When the thickness is under 0.10 mm, enough 
sheet strength is not obtained, and the expansive graphite 
sheet may break When metal rolling and combining With 
overlapping the reticulated body (2), and further, When the 
thickness is over 1.5 mm, interlaminar abruption easily 
occurs, and heat conductivity to the direction to the thick 
ness and ?exibility decreases, and both cases are not pref 
erably. 
[0070] Density of the expansive graphite sheet (1) is not 
limited particularly, but about 0.80~2.2 g/cm3 is preferably. 
When the density is under 0.80 g/cm3, the heat conductivity 
and the sheet strength decreases, and further, When the 
density is over 2.2 g/cm3, ?exibility decreases, and both 
cases are not preferably. 

[0071] As materials of the metal Wire Which comprises the 
reticulated body (2), a metal having high coe?icient of 
thermal conductivity is preferably used. For example, cop 
per, stainless steel, platinum, titanium, aluminum, lnconel, 
Monel metal and nickel etc, or alloy of these metals can be 
exempli?ed, but the metal Wire is not limited to these 
materials. 

[0072] Depend on the thickness of expansive graphite 
sheet (1), thickness of the metal Wire Which comprises the 
reticulated body (2) can be set properly. In case of the 
thickness of the expansive graphite sheet is set as 1, the 
metal Wire having diameter 0.1~0.5, more preferably 
0.2~0.3 can be used suitably. 

[0073] Largeness of the reticulated body (2) is not limited 
particularly, it is desirable to have same pattern mesh 5~40 
in an area of 10 mm><10 mm. When the mesh is too large, 
preventing effect of interlaminar abruption and the heat 
conductivity of direction to the thickness decreases. When 
the mesh is too small, the ?exibility decreases With increas 
ing Weight, and both cases are not preferably. 

[0074] As the reticulated body (2), as shoWn in FIG. 3, a 
sheet-like metal Wire Which is knit processed is suitably 
used, but as shoWn in FIG. 4, a sheet-like metal Wire Which 
is Weave processed can be used. Further, a sheet-like reticu 
lated body of the metal Wire Which is processed except for 
the knit processing and the Weave processing can also be 
used. 

[0075] As the knit processing, Welt knit processing such as 
plain stitch, rib stitch, purl stitch, tuck stitch, ?oat stitch, half 
cardigan, full cardigan, plating stitch and interlock stitch can 
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be used. Further, as the knit processing, Warp processing 
such as single tricot stitch, double tricot stitch, lace stitch, 
milanese stitch can be used. 

[0076] By using the knit processed metal Wire as the 
reticulated body (2), its ?exibility is excellent, and thickness 
can be thin. As a result, the heat release sheet Which is thin 
and excellent in ?exibility can be obtained. 

[0077] As Weave processing, plain Weave, tWill Weave, 
satin Weave, combination Weave, gauZe & leno Weave and 
jacquard Weave can be used. 

[0078] By using the Weave processed metal Wire as the 
reticulated body (2), its bond strength is excellent. The heat 
release sheet that a damage of the reticulated body is di?icult 
to be generated is obtained. 

[0079] The reticulated body (2) made from said metal Wire 
is combined With overlapping both sides of said expansive 
graphite sheet (1). The combining method is not limited 
particularly, a metal rolling processing method by a metal 
rolling roll can be used. 

[0080] FIG. 5 is a pattern cross sectional vieW shoWing an 
example of a heat release sheet comprised of the expansive 
graphite sheet (1) and the reticulated body (2) combined by 
the metal rolling processing. 

[0081] As shoWn in FIG. 5, the metal Wire Which com 
prises the reticulated body (2) buries respectively in both 
sides of the expansive graphite sheet (1) by metal rolling 
processing. The reticulated body (2) and the expansive 
graphite sheet (1) are in same surface. 

[0082] Further, in FIG. 5, the reticulated body (2) and the 
expansive graphite sheet (1) are in same surface completely, 
but the reticulated body (2) can protrude from a surface of 
the expansive graphite sheet (1), but it is better that a 
protrusion amount is less. 

[0083] By burring the metal Wire Which comprises the 
reticulated body (2) in both sides of the expansive graphite 
sheet (1) by metal rolling processing, the expansive graphite 
sheet (1) is holed tightly by the reticulated body (2), the 
interlaminar abruption of graphite is di?icult to be occur. 
Further, heat conduction to thickness direction occurs 
through the reticulated body (2) comprised of the metal Wire, 
the heat conduction to the direction to the thickness is 
excellent. 

[0084] In the present invention, the different reticulated 
body (2) can be used in adverse side and backside of the 
expansive graphite sheet (1). To be more precise, in adverse 
side and backside of the expansive graphite sheet (1), 
largeness of the mesh of the reticulated body (2), a forming 
method (knit processing or Weave processing) of the reticu 
lated body (2), kind and/or diameter of metal Wire comprises 
the reticulated body (2) can be differed in adverse side and 
backside of the expansive graphite sheet (1). 

[0085] Further, in the heat release sheet concerning the 
present invention, the expansive graphite sheet (1) can be 
combined by metal rolling processing With laminating plural 
reticulated body (2) at either adverse side or backside of the 
expansive graphite sheet (1). 

[0086] FIG. 6 is an exploded perspective vieW shoWing of 
the heat release sheet comprised of laminating tWo sheets 
reticulated body (2) in both sides of the expansive graphite 
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sheet (1). More than three sheets reticulated body (2) can be 
laminated in both sides respectively. Further, number of 
laminated reticulated body (2) can be differed in adverse side 
and backside (for example, tWo sheets and three sheets, and 
three sheets and four sheets). Moreover, only one reticulated 
body (2) is laminated at one side of the expansive graphite 
sheet (1), and the plural reticulated body (2) can be lami 
nated at other side of the expansive graphite sheet (1) (for 
example, one sheet and tWo sheets, and one sheet and three 

sheets). 
[0087] In the heat release sheet concerning the present 
invention, in one side or desirably both sides of the expan 
sive graphite sheet (1), a surface of the reticulated body (2) 
can be coated by resin. 

[0088] FIG. 7 and 8 are pattern cross sectional vieWs 
shoWing said coating composition of the expansive graphite 
sheet (1) and the reticulated body (2). 

[0089] FIG. 7 is an example of coating ofa resin layer (3) 
to adverse side of the reticulated body (2) laminated on both 
sides of the expansive graphite sheet (1), and FIG. 8 is an 
example of coating of the resin layer (3) to both sides of the 
reticulated body (2) laminated on both sides of the expansive 
graphite sheet (1). Further, the resin layer (3) can be lami 
nated to backside of the reticulated body (2) (not shoWn). 
The coating of the resin layer (3) can be applied to the heat 
release sheet laminated plural reticulated body (2). 

[0090] As resin for coating the surface of the reticulated 
body (2), epoxy resin, silicone resin, phenol resin, varnish, 
enamel and PTFE resin can be exempli?ed. By covering the 
surface of the reticulated body (2) by said resin, desorption 
of graphite poWder from the surface of the heat release sheet 
and desorption of the reticulated body from the expansive 
graphite sheet can be prevented. Further thickness of the 
heat release sheet can be adjusted. 

[0091] The thickness of the resin layer (3) is not limited 
particularly, and 0.001~1.2 mm is desirable. When the 
thickness of the resin layer (3) is under 0.001 mm, enough 
covering effect may not be obtained, and When the resin 
layer (3) is over 1.2 mm, covering effect does not increase, 
and the heat conductivity and the ?exibility may decrease. 

[0092] As a covering method, a Well knoWn covering 
method can be used, for example, the resin layer (3) is baked 
after a dipping. 

[0093] In the present invention, as shoWn in FIG. 9 and 10, 
a protective layer (4) comprised of a synthetic resin ?lm, 
Which can be abruption or cannot be abruption can be 
located on a surface of the resin layer (3). 

[0094] FIG. 9 shoWs a vieW that the resin layer (3) is 
covered on adverse surface side of the heat release sheet. In 
this case, the protective layer (4) is covered only the adverse 
surface side. FIG. 10 shoWs a vieW that the resin layer (3) is 
covered on both sides of the heat release sheet. In this case, 
also, the protective layer (4) is covered both sides. Further, 
only the protective layer (4) can be applied Without applying 
the resin layer (3) on adverse side and/or back side (not 
shoWn). 
[0095] As synthetic resin Which comprises the protective 
layer (4), PET (polyethylene terephthalate), polyethylene, 
polypropylene polyimide, acrylic resin, nylon and polyvinyl 
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chloride can be exempli?ed. A ?lm comprised of these 
materials is combined to the resin layer (3) directly or using 
adhesive. 

[0096] One example of physicality value of a synthetic 
resin comprising the protective layer (4) is shoWn in Table 
1. 

TABLE 1 

elastic linear 
Speci?c tensile modulus expansion 

physicality gravity strength of bending coefficient 

Unit MPa MPa ><10*5/° c. 
ASTM D-792 D-638 D-790 D-696 
test method 
PET 1.39 84 3011 6.0 
polyethylene 0.96 25 1079 11.0 
(high density) 
polyethylene 0.92 9~110 2000 16~18 
(loW density) 
polypropylene 0.91 32 1667 11.0 
polyimide 1.43 92 3430 3. 6. 
acrylate resin 1.19 75 3300 7.0 
66 Nylon 1.13~1.15 83 2795 9.0 
polyvinylchloride 1.47 55 3300 7.0 

[0097] FIG. 11~13 are vieWs shoWing other application 
example of a heat release sheet concerning the present 
invention. (a) is a perspective vieW and (b) is a cross 
sectional vieW. 

[0098] In the heat release sheet as shoWn in FIG. 11, a 
bursiform con?guration of the reticulated body (2) com 
prised of the metal Wire is formed. By inserting the expan 
sive graphite sheet (1) in the bursiform con?guration, the 
reticulated body (2) is laminated on both sides of the 
expansive graphite sheet (1). The bursiform con?guration 
Which comprises the reticulated body (2) can be opened its 
one end, or can be opened its both ends. 

[0099] In the heat release sheet in FIG. 11, the expansive 
graphite sheet (1) and the reticulated body (2) are laminated 
and combined. A method for laminating and combining is 
not limited particularly, and it is desirable that the expansive 
graphite sheet (1) and the reticulated body (2) are in same 
surface With using a metal rolling processing method by the 
metal rolling roll. 

[0100] The reticulated body (2) can protrude from the 
surface of the expansive graphite sheet (1), and it is desirable 
that amount of the protrusion is feW. 

[0101] In the cross sectional vieW of FIG. 11(b), the 
reticulated body (2) absolutely exposes in the surface of the 
expansive graphite sheet (1). 
[0102] The heat release sheet as shoWn in FIG. 12 is 
comprised of tWo sheets of the expansive graphite sheet (1). 
BetWeen the expansive graphite sheet (1), a sheet type 
reticulated intermediate (5) comprised of the metal Wire is 
intervened. Further, the reticulated body (2) is laminated and 
combined on both sides of a con?guration of the expansive 
graphite sheet (1) and the reticulated intermediate (5). 
[0103] Same composition With the reticulated body (2) is 
used as the reticulated intermediate (5). 

[0104] In the ?gure, number of the expansive graphite 
sheet (1) is tWo, but the reticulated intermediate (5) can be 
intervened in the expansive graphite sheet (1) more than 
three sheets. 
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[0105] As laminating method of the reticulated body (2) in 
both sides of the con?guration of the expansive graphite 
sheet (1) and the reticulated intermediate (5), a sheet type 
reticulated body (2) as shoWn in FIG. 2 can be overlapped 
so as to cover the both sides of the con?guration. The 
con?guration can be inserted in the bursiform con?guration 
Which comprises the reticulated body that is opened one end 
or both ends as shoWn in FIG. 11. In the FIG. 12, latter 
example is shoWn. 

[0106] In the heat release sheet in FIG. 12, the expansive 
graphite sheet (1), the reticulated body (2) and the reticu 
lated intermediate (5) are laminated and combined. A lami 
nating and combining method is not limited particularly, the 
metal rolling processing With using the metal rolling roll is 
desirable. 

[0107] By the metal rolling processing, it is desirable that 
the metal Wire Which comprises the reticulated body (2) and 
the reticulated intermediate (5) buries respectively in both 
sides of the expansive graphite sheet (1) by metal rolling 
processing, and the expansive graphite sheet (1), the reticu 
lated body (2) and the reticulated intermediate (5) are in 
same surface. 

[0108] Further, the reticulated body (2) and the reticulated 
intermediate (5) can protrude from a surface of the expan 
sive graphite sheet (1), but it is better that a protrusion 
amount is less. 

[0109] In the cross sectional vieW of FIG. 12(b), the 
reticulated body (2) and the reticulated intermediate (5) 
absolutely exposes in the surface of the expansive graphite 
sheet (1). 

[0110] The heat release sheet shoWn in FIG. 13 is com 
prised of tWo sheets of the expansive graphite sheet (1), and 
a metallic foil (6) is intervened betWeen tWo sheets of the 
expansive graphite sheet (1). Further, the reticulated body 
(2) is combined With both sides of con?guration of the 
expansive graphite sheet (1) and the metallic foil (6). 

[0111] FIG. 13(c) is a schematic cross sectional vieW of 
the metallic foil (6), as shoWn in the ?gure, many protrusions 
are formed in both sides of the metallic foil (6). 

[0112] As a kind of metal Which comprises the metallic 
foil (6), copper is most suitable, because of its excellent heat 
conductivity and loW price. Aluminum and other metal can 
also be used. Thickness of the metallic foil (6) is preferably 
0.05~0.2 mm, and thickness of about 0.1 mm is most 
preferable. 

[0113] In the ?gure, number of the expansive graphite 
sheet (1) is tWo, but the metallic foil (6) can be intervened 
in expansive graphite sheet (1) more than three sheets. As 
laminating method of the reticulated body (2) in both sides 
of the con?guration of the expansive graphite sheet (1) and 
the metallic foil (6), a sheet type reticulated body (2) as 
shoWn in FIG. 2 can be overlapped so as to cover the both 
sides of the con?guration. The con?guration can be inserted 
in the bursiform con?guration Which comprises the reticu 
lated body that is opened one end or both ends as shoWn in 
FIG. 11. In the FIG. 13, latter example is shoWn. 

[0114] In the heat release sheet in FIG. 13, the expansive 
graphite sheet (1), the reticulated body (2) and the metallic 
foil (6) are combined. Amethod for combining is not limited 
particularly, it is desirable that the expansive graphite sheet 
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(1), the reticulated body (2) and the metallic foil (6) are in 
same surface With using a method of metal rolling process 
ing by the metal rolling roll. 

[0115] Further, the reticulated body (2) and the metallic 
foil (6) can protrude from a surface of the expansive graphite 
sheet (1), but it is better that a protrusion amount is less. 

[0116] In the cross sectional vieW of FIG. 13(b) the 
reticulated body (2) and the metallic foil (6) absolutely 
exposes in the surface of the expansive graphite sheet (1). 

[0117] In the heat release sheet concerning the present 
invention shoWn in FIG. 11~13, in one side or desirably both 
sides of the expansive graphite sheet (1), a surface of the 
reticulated body (2) can be coated by resin. 

[0118] As resin for coating the surface of the reticulated 
body (2), epoxy resin, silicone resin, phenol resin, varnish, 
enamel and PTFE resin can be exempli?ed. By covering the 
surface of the reticulated body (2) With said resin, desorption 
of graphite poWder from the surface of the heat release sheet 
and desorption of the reticulated body from the expansive 
graphite sheet can be prevented. Further thickness of the 
heat release sheet can be easily adjusted. 

[0119] As thickness of the resin layer and a resin covering 
method, same thickness and method as said heat release 
sheet can be employed. 

[0120] In all the heat release sheets as mentioned above, a 
con?guration that deterges combined the expansive graphite 
sheet (1) and the reticulated body (2) With using reduction 
Water can preferably be employed. 

[0121] The heat release sheet combined the reticulated 
intermediate (5) and the metallic foil (6) is deterged With 
using reduction Water similarly. 

[0122] The reduction Water has negative oxidation-reduc 
tion potential, and the reduction Water usually shoWs alka 
linity of about pH 7~l0. The value of the oxidation-reduc 
tion potential is —200~—800 mV and desirably —600~—800 
mV, and for example, it is —650 mV. 

[0123] Such reduction Water has excellent permeation 
ability stably so that Water molecule cluster is smaller than 
pure Water, and also the reduction Water has stabiliZed 
reduction. Therefore, minute refuse Which adhered to the 
sheet can be surely removed by Washing the sheet by 
reduction Water. Further, adhesion of the refuse by electri 
?cation of static electricity is also prevented. Therefore, the 
heat release sheet Which is suitable for ?xing in an electronic 
equipment can be obtained. 

[0124] The producing method of reduction Water used in 
the present invention is not limited particularly, for example, 
folloWing methods can be exempli?ed. 

1. Gas Bubbling Method. 

[0125] By bubbling of nitrogen gas or hydrogen gas, 
oxygen concentration of underWater is loWering, and the 
oxidation-reduction potential is loWering. 

2. A Method by Adding HydraZine 

[0126] By adding hydraZine, oxygen concentration of 
underWater is loWering, and the oxidation-reduction poten 
tial is loWering. 








