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DESCRIPTION 

TITLE OF INVENTION:  

RELEASE FILM AND PROCESS FOR PRODUCING LIGHT EMITTING DIODE 

 

TECHNICAL FIELD 5 

The present invention relates to a release film to be placed in a cavity of a mold 

for forming a resin portion to seal a light emitting element for a light emitting diode, and 

a process for producing a light emitting diode by employing the release film.  

 

BACKGROUND ART 10 

A light emitting diode is used for e.g. various illuminations, signboards, backlights 

for liquid crystal display panels or tail lamps for automobiles since high brightness can 

be obtained at a low power and further a life span is long.  A light emitting diode is an 

element in which a binding energy between an electron and a hole is converted to light 

on the interface formed by bonding a N-type semiconductor and a P-type 15 

semiconductor.  A light emitting diode attracts attention as a highly reliable energy 

saving type light source with a low environmental burden since its power consumption 

is about a half as compared with a fluorescent lamp, it is said that the life span is 

structurally semipermanent, further no noxious substance such as mercury is 

contained therein, and heat generation is low. 20 

A light emitting element for a light emitting diode is usually sealed with a heat-

resistant transparent resin with low attenuation of light, for the purpose of imparting 

electrical insulating property to it and protecting it from exterior environment such as 

water or moisture.  As a transparent resin for sealing, e.g. a thermosetting resin such 

as a silicone resin or an epoxy resin is used.  The light emitting diode is produced by 25 

e.g. a so-called compression molding method or a transfer molding method, which 

comprises placing a substrate having a light emitting element connected thereto so 

that the light emitting element is positioned at a prescribed position in a cavity of a 

mold, and filling a space in the cavity with a transparent resin to form a resin-sealed 

portion. 30 

However, since e.g. an interior releasing agent which impairs the transparency of 

a resin cannot be employed, it is difficult to release a resin-sealed portion from a mold, 
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insulating property to it and protecting it from exterior environment such as water or moisture. As a
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and the resin-sealed portion tends to be damaged or broken when forcibly released.  

Accordingly, in such a state that a release film is placed so as to cover the inner 

surface of a cavity of a mold, the cavity is filled with a transparent resin to form a resin-

sealed portion, and then the release film is peeled from the resin-sealed portion. 

The releasing property, the heat resistance durable against a temperature 5 

(usually, about 130 C) of a mold during molding, and the strength durable against flow 

of a resin and applied pressure, are required to the release film.  At present, as 

release films excellent in such properties, films made of fluororesins are widely used.  

Among the fluororesins, an ethylene/tetrafluoroethylene copolymer is widely used as a 

material for release films for a step of sealing a light emitting diode element with a 10 

resin, since elongation is large at a high temperature and the following ability to the 

shape of a deep cavity is good, in addition to the above properties. 

Recently, for the purpose of e.g. expansion of direction of light emitted from a 

light emitting diode, uniformity in emission brightness and improvement in emission 

brightness, a light emitting diode having concaves and convexes formed on the 15 

surface of a resin-sealed portion has been proposed.  As a method for forming the 

concaves and convexes on the surface of a resin-sealed portion, the following 

methods may, for example, be mentioned: 

(1)  A method of bonding a film having concaves and convexes formed on its 

surface, on the surface of a resin-sealed portion (Patent Document 1) 20 

(2)  A method of forming concaves and convexes on the inner surface of a 

cavity of a mold, and transferring the concaves and convexes to a resin-sealed portion 

at the time of sealing a resin (Paragraph [0016] in Patent Document 2) 

However, by the method (1), the number of components and the number of steps 

are increased, and therefore the cost increases.  Further, the thickness tends to 25 

increase due to a thickness of such a concavo-convex film, and therefore the method 

is not suitable for backlights for liquid crystal display panels which are required to be 

small in size and to be thin. 

By the method (2), when a release film is placed in the cavity of a mold, 

concaves and convexes on the inner surface of the cavity cannot accurately be 30 

transferred to the surface of a resin-sealed portion.  On the other hand, if a release 

film is not placed, the releasing property between a mold and a resin-sealed portion 

2 and the resin-sealed portion tends to be damaged or broken when forcibly released. Accordingly, in
such a state that a release film is placed so as to cover the inner surface of a cavity of a mold, the
cavity is filled with a transparent resin to form a resin-sealed portion, and then the release film is
peeled from the resin-sealed portion. 5The releasing property, the heat resistance durable against a
temperature (usually, about 130C) of a mold during molding, and the strength durable against flow of a
resin and applied pressure, are required to the release film. At present, as release films excellent in
such properties, films made of fluororesins are widely used. Among the fluororesins, an
ethylene/tetrafluoroethylene copolymer is widely used as a 10material for release films for a step of
sealing a light emitting diode element with a resin, since elongation is large at a high temperature and
the following ability to the shape of a deep cavity is good, in addition to the above properties.
Recently, for the purpose of e.g. expansion of direction of light emitted from a light emitting diode,
uniformity in emission brightness and improvement in emission 15brightness, a light emitting diode
having concaves and convexes formed on the surface of a resin-sealed portion has been proposed.
As a method for forming the concaves and convexes on the surface of a resin-sealed portion, the
following methods may, for example, be mentioned:           (1) A method of bonding a film having
concaves and convexes formed on its 20surface, on the surface of a resin-sealed portion (Patent
Document 1)      (2) A method of forming concaves and convexes on the inner surface of a cavity of a
mold, and transferring the concaves and convexes to a resin-sealed portion at the time of sealing a
resin (Paragraph [0016] in Patent Document 2) However, by the method (1), the number of
components and the number of steps 25are increased, and therefore the cost increases. Further, the
thickness tends to increase due to a thickness of such a concavo-convex film, and therefore the
method is not suitable for backlights for liquid crystal display panels which are required to be small in
size and to be thin. By the method (2), when a release film is placed in the cavity of a mold, 30
concaves and convexes on the inner surface of the cavity cannot accurately be transferred to the
surface of a resin-sealed portion. On the other hand, if a release film is not placed, the releasing
property between a mold and a resin-sealed portion 3 will be poor, whereby the yield tends to
decrease. PRIOR ART DOCUMENTS 
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will be poor, whereby the yield tends to decrease. 

 

PRIOR ART DOCUMENTS  

PATENT DOCUMENTS 

Patent Document 1: JP-A-2008-227456 5 

Patent Document 2: JP-A-2003-234509 

 

DISCLOSURE OF INVENTION 

TECHNICAL PROBLEM 

 It is an object of the present invention to provide a release film for producing a 10 

light emitting diode having desired concaves and convexes accurately transferred 

directly to the surface of a resin-sealed portion, at a low cost and in high yield, a 

process for sealing a light emitting element, and a process for producing a light 

emitting diode. 

 15 

SOLUTION TO PROBLEM 

 The release film of the present invention is a release film which is to be placed in 

a cavity of a mold to seal a light emitting element of a light emitting diode with a 

transparent resin by means of a mold, wherein a plurality of convex portions and/or 

concave portions are formed on at least one surface. 20 

 It is preferred that the above convex portions and/or concave portions have 

inclined surfaces with an inclination angle of from 20 to 75 . 

 It is preferred that an average interval of adjacent local peaks of the above 

convex portions or an average interval of adjacent local bottoms of the above concave 

portions is from 4 to 200 µm, and an average height of the above convex portions or 25 

an average depth of the above concave portions is from 2 to 100 µm. 

 It is preferred that the above convex portions are convex stripes with a triangular 

cross section or pyramid projections. 

 It is preferred that the above concave portions are grooves with a V-form cross 

section or pyramid pores. 30 

 Here, the above cross section is a cross section in a direction perpendicular to 

the longitudinal direction of the convex stripes or the grooves. 

PATENT DOCUMENTS 5Patent Document 1: JP-A-2008-227456 Patent Document 2:
JP-A-2003-234509 DISCLOSURE OF INVENTION TECHNICAL PROBLEM 10It is an object of the
present invention to provide a release film for producing a light emitting diode having desired concaves
and convexes accurately transferred directly to the surface of a resin-sealed portion, at a low cost and
in high yield, a process for sealing a light emitting element, and a process for producing a light emitting
diode. 15 SOLUTION TO PROBLEM      The release film of the present invention is a release film
which is to be placed in a cavity of a mold to seal a light emitting element of a light emitting diode with
a transparent resin by means of a mold, wherein a plurality of convex portions and/or 20 concave
portions are formed on at least one surface.      It is preferred that the above convex portions and/or
concave portions have inclined surfaces with an inclination angle of from 20 to 75. It is preferred that
an average interval of adjacent local peaks of the above convex portions or an average interval of
adjacent local bottoms of the above concave 25 portions is from 4 to 200 pm, and an average height of
the above convex portions or an average depth of the above concave portions is from 2 to 100 pm.
It is preferred that the above convex portions are convex stripes with a triangular cross section or
pyramid projections.           It is preferred that the above concave portions are grooves with a V-form
cross 30section or pyramid pores.      Here, the above cross section is a cross section in a direction
perpendicular to the longitudinal direction of the convex stripes or the grooves.  
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 It is preferred that the release film of the present invention is made of a 

fluororesin. 

 It is preferred that the above fluororesin is an ethylene/tetrafluoroethylene 

copolymer. 

 The process for sealing a light emitting element of the present invention is a 5 

process for sealing a light emitting element of a light emitting diode with a transparent 

resin by means of a mold, which comprises using a release film having a plurality of 

convex portions and/or concave portions formed on at least one surface, placing the 

above release film in the cavity of the mold so as to cover the inner surface of the 

cavity of the mold and so that the surface having the above convex portions and/or 10 

concave portions formed thereon faces a space in the cavity, further placing the above 

light emitting element in the above cavity, and then filling the above cavity with a 

transparent resin to seal the above light emitting element with the transparent resin. 

 The process for producing a light emitting diode of the present invention is a 

process for producing a light emitting diode, which comprises sealing a light emitting 15 

element with a transparent resin by means of a mold to form a resin-sealed portion, 

wherein the release film of the present invention is preliminarily placed in a cavity of 

the above mold, before sealing the light emitting element. 

 Further, the process for producing a light emitting diode of the present invention 

comprises a step of placing a release film having a plurality of convex portions and/or 20 

concave portions formed on its surface so as to cover the inner surface of a cavity of a 

mold and so that the convex portions and/or concave portions formed on the above 

surface face a space in the cavity, a step of placing a substrate having a light emitting 

element connected thereto in the mold so that the light emitting element is positioned 

at a prescribed position in the cavity of the mold, a step of filling the space in the cavity 25 

with a resin to form a resin-sealed portion, a step of taking out the light emitting diode 

from the mold in such a state that the release film is attached to the resin-sealed 

portion, and a step of peeling the release film from the resin-sealed portion. 

 

ADVANTAGEOUS EFFECT OF INVENTION 30 

 By means of the release film of the present invention, it is possible to produce a 

light emitting diode having desired concaves and convexes accurately transferred 

4      It is preferred that the release film of the present invention is made of a fluororesin.      It is
preferred that the above fluororesin is an ethylene/tetrafluoroethylene copolymer. 5The process for
sealing a light emitting element of the present invention is a process for sealing a light emitting
element of a light emitting diode with a transparent resin by means of a mold, which comprises using a
release film having a plurality of convex portions and/or concave portions formed on at least one
surface, placing the above release film in the cavity of the mold so as to cover the inner surface of the
to cavity of the mold and so that the surface having the above convex portions and/or concave
portions formed thereon faces a space in the cavity, further placing the above light emitting element in
the above cavity, and then filling the above cavity with a transparent resin to seal the above light
emitting element with the transparent resin. The process for producing a light emitting diode of the
present invention is a 15 process for producing a light emitting diode, which comprises sealing a light
emitting element with a transparent resin by means of a mold to form a resin-sealed portion, wherein
the release film of the present invention is preliminarily placed in a cavity of the above mold, before
sealing the light emitting element. Further, the process for producing a light emitting diode of the
present invention 20comprises a step of placing a release film having a plurality of convex portions
and/or concave portions formed on its surface so as to cover the inner surface of a cavity of a mold
and so that the convex portions and/or concave portions formed on the above surface face a space in
the cavity, a step of placing a substrate having a light emitting element connected thereto in the mold
so that the light emitting element is positioned 25at a prescribed position in the cavity of the mold, a
step of filling the space in the cavity with a resin to form a resin-sealed portion, a step of taking out the
light emitting diode from the mold in such a state that the release film is attached to the resin-sealed
portion, and a step of peeling the release film from the resin-sealed portion. 30 ADVANTAGEOUS
EFFECT OF INVENTION By means of the release film of the present invention, it is possible to
produce a light emitting diode having desired concaves and convexes accurately transferred  
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directly to the surface of a resin-sealed portion, at a low cost and in high yield. 

 According to the process for producing a light emitting diode of the present 

invention, it is possible to produce a light emitting diode having desired concaves and 

convexes accurately transferred directly to the surface of a resin-sealed portion, at a 

low cost and in high yield. 5 

 

BRIEF DESCRIPTION OF DRAWING 

Fig. 1 is a cross-sectional view in the vicinity of a surface of the release film of 

the present invention. 

Fig. 2 is an electron microscopic photograph showing a surface of the release 10 

film in Example 2. 

Fig. 3 is an electron microscopic photograph showing a cross section of the 

release film in Example 2. 

Fig. 4 is an electron microscopic photograph showing a perspective view of a 

surface of the release film in Example 3. 15 

 

DESCRIPTION OF EMBODIMENT 

<Release film> 

The release film of the present invention is a film having a plurality of convex 

portions and/or concave portions (which may be hereinafter collectively referred to also 20 

as “concaves and convexes”) formed on at least one surface. 

The concaves and convexes on the surface of the release film are formed to 

have a shape which is a reverse of the concaves and convexes to be formed on the 

surface of a resin-sealed portion of a light emitting diode. 

The convex portions may, for example, be long convex stripes extending on the 25 

surface of the release film or projections dotted on the surface of the film. 

The concave portions may, for example, be long grooves extending on the 

surface of the release film or pores dotted on the surface of the film. 

The shape of the convex stripes or grooves may, for example, be a linear, curved 

or bent shape.  The convex stripes or the grooves may be present in parallel with one 30 

another to form stripes. 

The cross-sectional shape in a direction perpendicular to the longitudinal 

5 directly to the surface of a resin-sealed portion, at a low cost and in high yield.      According to the
process for producing a light emitting diode of the present invention, it is possible to produce a light
emitting diode having desired concaves and convexes accurately transferred directly to the surface of
a resin-sealed portion, at a 5low cost and in high yield. BRIEF DESCRIPTION OF DRAWING      Fig. 1
is a cross-sectional view in the vicinity of a surface of the release film of the present invention. toFig. 2
is an electron microscopic photograph showing a surface of the release film in Example 2.      Fig. 3 is
an electron microscopic photograph showing a cross section of the release film in Example 2.
Fig. 4 is an electron microscopic photograph showing a perspective view of a 15surface of the release
film in Example 3. DESCRIPTION OF EMBODIMENT <Release film> The release film of the present
invention is a film having a plurality of convex 20portions and/or concave portions (which may be
hereinafter collectively referred to also as "concaves and convexes") formed on at least one surface.
The concaves and convexes on the surface of the release film are formed to have a shape which is a
reverse of the concaves and convexes to be formed on the surface of a resin-sealed portion of a light
emitting diode. 25The convex portions may, for example, be long convex stripes extending on the
surface of the release film or projections dotted on the surface of the film.      The concave portions
may, for example, be long grooves extending on the surface of the release film or pores dotted on the
surface of the film. 
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direction of the convex stripes or the grooves may, for example, be triangular (a V-form 

cross section) or semicircular. 

The shape of the projections or the pores may, for example, be a triangular 

pyramid, a quadrangular pyramid, a hexagonal pyramid, a cone, a hemisphere or a 

polyhedron. 5 

It is preferred that the concaves and convexes have inclined surfaces with an 

inclination angle of from 20 to 75  from the viewpoint that the surface of the resin-

sealed portion can exhibit optical axis control function.  By transferring the inclined 

surfaces to the surface of the resin-sealed portion, a large amount of a vertical 

component is imparted to omnidirectional light irradiated from a light emitting element 10 

on the surface of the resin-sealed portion, whereby front brightness improves.  If the 

inclination angle is less than 20 , optical axis control function tends to be low. 

The inclination angle is more preferably at least 30 . 

As shown in Fig.1, a line connecting adjacent local peaks of the convex portions 

(convex stripes 12) of the release film 10 is set to be 0 , and the smallest angle α from 15 

the line to the inclined surface is regarded as the inclination angle.  When convex 

portions are not present, a line connecting adjacent local bottoms of the concave 

portions (grooves 14) is set to be 0 , and the smallest angle α from the line to the 

inclined surface is regarded as the inclination angle. 

The total area of the inclined surface is preferably at least 50%, more preferably 20 

at least 67%, to the area (100%) of the surface of a release film having concaves and 

convexes formed, from the viewpoint that the concave and convex can efficiently be 

transferred to the surface of the resin-sealed portion.  The area of the inclined surface 

is an area of the portion where the inclined surface is formed, and such an area is 

different from an actual area of the inclined surface, in which inclination is taken into 25 

account. 

The concave and convex is preferably in a form of prism shape from the 

viewpoint that the surface of the resin-sealed portion can efficiently exhibit the optical 

axis control function. 

A prism shape may be a unidirectional triangular prism, a bidirectional prism or a 30 

tridirectional prism.  In the case of a unidirectional triangular prism, a mold to form 

concaves and convexes for the release film can easily be prepared, but it has an 

The shape of the convex stripes or grooves may, for example, be a linear, curved 30 or bent shape.
The convex stripes or the grooves may be present in parallel with one another to form stripes. The
cross-sectional shape in a direction perpendicular to the longitudinal  6 direction of the convex stripes
or the grooves may, for example, be triangular (a V-form cross section) or semicircular.        The shape
of the projections or the pores may, for example, be a triangular pyramid, a quadrangular pyramid, a
hexagonal pyramid, a cone, a hemisphere or a 5polyhedron.      It is preferred that the concaves and
convexes have inclined surfaces with an inclination angle of from 20 to 75 from the viewpoint that the
surface of the resin-sealed portion can exhibit optical axis control function. By transferring the inclined
surfaces to the surface of the resin-sealed portion, a large amount of a vertical 10 component is
imparted to omnidirectional light irradiated from a light emitting element on the surface of the
resin-sealed portion, whereby front brightness improves. If the inclination angle is less than 20, optical
axis control function tends to be low. The inclination angle is more preferably at least 30. As shown in
Fig.1, a line connecting adjacent local peaks of the convex portions 15(convex stripes 12) of the
release film 10 is set to be 0, and the smallest angle a from the line to the inclined surface is regarded
as the inclination angle. When convex portions are not present, a line connecting adjacent local
bottoms of the concave portions (grooves 14) is set to be 0, and the smallest angle a from the line to
the inclined surface is regarded as the inclination angle. 20The total area of the inclined surface is
preferably at least 50%, more preferably at least 67%, to the area (100%) of the surface of a release
film having concaves and convexes formed, from the viewpoint that the concave and convex can
efficiently be transferred to the surface of the resin-sealed portion. The area of the inclined surface is
an area of the portion where the inclined surface is formed, and such an area is 25different from an
actual area of the inclined surface, in which inclination is taken into account.      The concave and
convex is preferably in a form of prism shape from the viewpoint that the surface of the resin-sealed
portion can efficiently exhibit the optical axis control function. 30A prism shape may be a unidirectional
triangular prism, a bidirectional prism or a 
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optical anisotropy.  In the case of a bidirectional prism or a tridirectional prism, its 

optical anisotropy is small, but the cost of a mold to form concaves and convexes for 

the release film increases.  The prism shape is selected depending upon the 

particular application of a light emitting diode. 

As the unidirectional triangular prism, convex stripes with a triangular cross 5 

section and/or grooves with a V-form cross section may be mentioned.  As shown in 

Fig. 1, it is more preferred that such convex stripes and/or grooves are formed in such 

a manner that convex stripes 12 with a triangular cross section and grooves 14 with a 

V-form cross section are present alternately in parallel. 

As the bidirectional prism, quadrangular pyramid projections and/or quadrangular 10 

pyramid pores may be mentioned.  It is more preferred that the projections and/or 

pores are formed to be arranged so that a plurality of them are formed at equal 

intervals and further so that inclined surfaces of adjacent projections and/or pores are 

positioned on the same plane. 

As the tridirectional prism, triangular pyramid projections and/or triangular 15 

pyramid pores may be mentioned.  It is more preferred that the projections and/or 

pores are formed to be arranged so that a plurality of them are formed at equal 

intervals and further so that inclined surfaces of adjacent projections and/or pores are 

positioned on the same plane. 

The concave and convex may be conical projections and/or conical pores from 20 

the viewpoint of reduction of optical anisotropy.  It is more preferred that the 

projections and/or pores are formed to be arranged so that a plurality of them are 

formed at equal intervals. 

The average interval of concaves and convexes is preferably from 4 to 200 µm, 

and further the average height of the convex portions or the average depth of the 25 

concave portions is preferably from 2 to 100 µm.  The thickness of the release film is 

at most 150 µm from the viewpoints of costs and following ability to a cavity, therefore 

in a case where the average interval exceeds 200 µm and the average height (average 

depth) exceeds 100 µm, a local bottom portion of the release film becomes too thin, 

and if a film is deformed along the cavity, the local bottom portion is locally stretched, 30 

whereby the concave and convex are broken and sometimes destroyed. 

The average interval of concaves and convexes is more preferably from 5 to 100 

tridirectional prism. In the case of a unidirectional triangular prism, a mold to form concaves and
convexes for the release film can easily be prepared, but it has an 7 optical anisotropy. In the case of a
bidirectional prism or a tridirectional prism, its optical anisotropy is small, but the cost of a mold to form
concaves and convexes for the release film increases. The prism shape is selected depending upon
the particular application of a light emitting diode. 5As the unidirectional triangular prism, convex
stripes with a triangular cross section and/or grooves with a V-form cross section may be mentioned.
As shown in Fig. 1, it is more preferred that such convex stripes and/or grooves are formed in such a
manner that convex stripes 12 with a triangular cross section and grooves 14 with a V-form cross
section are present alternately in parallel. 10As the bidirectional prism, quadrangular pyramid
projections and/or quadrangular pyramid pores may be mentioned. It is more preferred that the
projections and/or pores are formed to be arranged so that a plurality of them are formed at equal
intervals and further so that inclined surfaces of adjacent projections and/or pores are positioned on
the same plane. 15As the tridirectional prism, triangular pyramid projections and/or triangular pyramid
pores may be mentioned. It is more preferred that the projections and/or pores are formed to be
arranged so that a plurality of them are formed at equal intervals and further so that inclined surfaces
of adjacent projections and/or pores are positioned on the same plane. 20The concave and convex
may be conical projections and/or conical pores from the viewpoint of reduction of optical anisotropy. It
is more preferred that the projections and/or pores are formed to be arranged so that a plurality of
them are formed at equal intervals. The average interval of concaves and convexes is preferably from
4 to 200 pm, 25 and further the average height of the convex portions or the average depth of the
concave portions is preferably from 2 to 100 pm. The thickness of the release film is at most 150 pm
from the viewpoints of costs and following ability to a cavity, therefore in a case where the average
interval exceeds 200 pm and the average height (average depth) exceeds 100 pm, a local bottom
portion of the release film becomes too thin, 30and if a film is deformed along the cavity, the local
bottom portion is locally stretched, whereby the concave and convex are broken and sometimes
destroyed. The average interval of concaves and convexes is more preferably from 5 to 100 8 
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µm, and further the average height of the convex portions or the average depth of the 

concave portions is more preferably from 4 to 50 µm.  Further, the average interval of 

concaves and convexes is furthermore preferably from 10 to 60 µm, and further the 

average height of the convex portions or the average depth of the concave portions is 

more preferably from 5 to 30 µm. 5 

The average interval is a value obtained in such a manner that ten spots among 

the intervals of adjacent local peaks of the convex portions or the intervals of adjacent 

local bottoms of the concave portions are measured at random and averaged. 

The average height (average depth) is a value obtained in such a manner that 

ten spots of differences in height between local peaks of the convex portions and local 10 

bottoms of the concave portions are measured at random and averaged. 

The thickness of the release film is preferably from 10 to 150 µm, more 

preferably from 25 to 125 µm. 

As a material for the release film, a fluororesin having a fluorine atom content 

being at least 10 mass% is preferred from the viewpoint of the releasing property, the 15 

heat resistance, the strength and the elongation at a high temperature.  Since a 

fluorine atom exhibits the highest electronegativity of all the atoms and strong cohesion 

with an atom bonded therewith, a compound containing fluorine atoms shows a low 

surface tension, and non-adhesiveness to other materials to be in contact therewith.  

Further, likewise, such a compound is not readily decomposed by an external energy 20 

such as heat or light since it has such a strong cohesion, and therefore has excellent 

heat resistance.  Further, since intramolecular cohesion of a fluororesin is strong, its 

intermolecular force is inversely weak, and in a case where an external force is 

applied, molecules slide over one another, whereby the fluororesin exhibits high 

ductility, i.e. elongation. 25 

 The fluororesin having a fluorine atom content of at least 10 mass% may, for 

example, be polytetrafluoroethylene, a tetrafluoroethylene/propylene hexafluoride 

copolymer, a tetrafluoroethylene/perfluoroalkoxyethylene copolymer, an 

ethylene/tetrafluoroethylene copolymer, polyvinylidene fluoride, polyvinyl fluoride, a 

tetrafluoroethylene/propylene hexafluoride/vinylidene fluoride copolymer, 30 

polychlorotrifluoroethylene or an ethylene/chlorotrifluoroethylene copolymer.  

 The fluororesin may be used alone or in combination of two or more.  The 

pm, and further the average height of the convex portions or the average depth of the concave
portions is more preferably from 4 to 50 pm. Further, the average interval of concaves and convexes is
furthermore preferably from 10 to 60 pm, and further the average height of the convex portions or the
average depth of the concave portions is 5 more preferably from 5 to 30 pm.      The average interval
is a value obtained in such a manner that ten spots among the intervals of adjacent local peaks of the
convex portions or the intervals of adjacent local bottoms of the concave portions are measured at
random and averaged. The average height (average depth) is a value obtained in such a manner that
10ten spots of differences in height between local peaks of the convex portions and local bottoms of
the concave portions are measured at random and averaged.      The thickness of the release film is
preferably from 10 to 150 pm, more preferably from 25 to 125 pm. As a material for the release film, a
fluororesin having a fluorine atom content 15being at least 10 mass% is preferred from the viewpoint
of the releasing property, the heat resistance, the strength and the elongation at a high temperature.
Since a fluorine atom exhibits the highest electronegativity of all the atoms and strong cohesion with
an atom bonded therewith, a compound containing fluorine atoms shows a low surface tension, and
non-adhesiveness to other materials to be in contact therewith. 20Further, likewise, such a compound
is not readily decomposed by an external energy such as heat or light since it has such a strong
cohesion, and therefore has excellent heat resistance. Further, since intramolecular cohesion of a
fluororesin is strong, its intermolecular force is inversely weak, and in a case where an external force is
applied, molecules slide over one another, whereby the fluororesin exhibits high 25ductility, i.e.
elongation. The fluororesin having a fluorine atom content of at least 10 mass% may, for example, be
polytetrafluoroethylene, a tetrafluoroethylene/propylene hexafluoride copolymer, a
tetrafluoroethylene/perfluoroalkoxyethylene copolymer, an ethylene/tetrafluoroethylene copolymer,
polyvinylidene fluoride, polyvinyl fluoride, a 30tetrafluoroethylene/propylene hexafluoride/vinylidene
fluoride copolymer, polychlorotrifluoroethylene or an ethylene/chlorotrifluoroethylene copolymer. The
fluororesin may be used alone or in combination of two or more. The 
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fluororesin may be used in combination with a non-fluororesin, or may have e.g. an 

inorganic additive or an organic additive incorporated.  

 As the fluororesin, an ethylene/tetrafluoroethylene copolymer is particularly 

preferred from the viewpoint of large elongation at a high temperature.  

 As a method for forming concaves and convexes on the surface of a release film, 5 

a method of transferring concaves and convexes formed on an original mold, to the 

surface of the release film by heat processing, may be mentioned, and from the 

viewpoint of productivity, the following method (i) or (ii) is preferred, and the method (ii) 

is more preferred.  

 (i)  A method of letting a release film through between an original mold roll and 10 

an impression cylinder roll to continuously transfer concaves and convexes which are 

formed on the surface of the original mold roll, to the surface of the release film.   

 (ii)  A method of letting a resin extruded from a die of an extruder through 

between an original mold roll and an impression cylinder roll, to form the resin into a 

film, and at the same time, to continuously transfer concaves and convexes which are 15 

formed on the surface of the original mold roll, to the surface of the film-form resin.  

 By employing a roll-type original mold, continuous processing can be carried out, 

whereby the productivity of a release film having concaves and convexes formed is 

remarkably improved, and at the same time, since a release film in a roll-form is 

obtained, it is possible to employ a compression molding apparatus or a transfer 20 

molding apparatus having mechanisms of supplying and winding a general-purpose 

release film, and therefore resin sealing of a light emitting diode can readily be carried 

out.  

Method (i): 

 The surface temperature of the original mold roll is different depending upon the 25 

material and the thickness of a release film, but it is preferably from 80 to 300 C.  

 The pressure applied between the original mold roll and the impression cylinder 

roll is preferably a linear pressure of from 2 to 100 kg/cm. 

 The processing speed is preferably from 0.2 to 100 m/min.  

Method (ii): 30 

 A resin extruded from a slit of a die is drawn along an original mold roll which is 

set to be at most the melting point of the resin, whereby the shape is fixed, and at the 

9 fluororesin may be used in combination with a non-fluororesin, or may have e.g. an inorganic
additive or an organic additive incorporated.      As the fluororesin, an ethylene/tetrafluoroethylene
copolymer is particularly preferred from the viewpoint of large elongation at a high temperature. 5As a
method for forming concaves and convexes on the surface of a release film, a method of transferring
concaves and convexes formed on an original mold, to the surface of the release film by heat
processing, may be mentioned, and from the viewpoint of productivity, the following method (i) or (ii) is
preferred, and the method (H) is more preferred. 10(i) A method of letting a release film through
between an original mold roll and an impression cylinder roll to continuously transfer concaves and
convexes which are formed on the surface of the original mold roll, to the surface of the release film.
(H) A method of letting a resin extruded from a die of an extruder through between an original mold roll
and an impression cylinder roll, to form the resin into a 15 film, and at the same time, to continuously
transfer concaves and convexes which are formed on the surface of the original mold roll, to the
surface of the film-form resin.      By employing a roll-type original mold, continuous processing can be
carried out, whereby the productivity of a release film having concaves and convexes formed is
remarkably improved, and at the same time, since a release film in a roll-form is 20obtained, it is
possible to employ a compression molding apparatus or a transfer molding apparatus having
mechanisms of supplying and winding a general-purpose release film, and therefore resin sealing of a
light emitting diode can readily be carried out. Method (0: 25The surface temperature of the original
mold roll is different depending upon the material and the thickness of a release film, but it is
preferably from 80 to 300C.      The pressure applied between the original mold roll and the impression
cylinder roll is preferably a linear pressure of from 2 to 100 kg/cm. 
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same time, the thickness is determined by an extrusion amount adjusted by the 

number of revolutions of a screw of an extruder, a slit width of the die and a drawing 

speed adjusted by the number of revolutions of the original mold roll. 

 The surface temperature of the original mold roll, the pressure applied between 

the original mold roll and the impression cylinder roll, and the processing speed are 5 

preferably in the same range as in the method (i).  

Original mold roll: 

 A material for the original mold roll may, for example, be a metal, ceramics, or a 

resin, and is preferably a material having a high heat resistance since a heat 

processing temperature of the fluororesin is relatively high.  The heat resistant 10 

temperature is preferably at least 300 C.  Accordingly, the material for the original 

mold roll is preferably a metal or ceramics from the viewpoint of heat resistance and 

durability.  

 The surface of the original mold roll made of a metal may be subjected to surface 

modification such as ceramic coating, ceramic sintering, ceramic deposition, ultrahard 15 

metal spraying, plating, carburizing or nitriding so as to increase the hardness.  

 As a method for forming concaves and convexes on the surface of the original 

mold roll, a method of e.g. cutting or etching may be mentioned.  

 The concaves and convexes on the surface of the original mold roll have a shape 

which is a reverse of the concaves and convexes on the surface of the release film, 20 

and which is the same shape as the concaves and convexes to be formed on the 

surface of the resin-sealed portion of the light emitting diode.  

Impression cylinder roll:  

 As the impression cylinder roll, a rubber-wrapped roll, a resin-wrapped roll, a 

paper-wrapped roll or a metal roll may, for example, be mentioned, and with a view to 25 

suppressing burden to the original mold roll to be low, the rubber-wrapped roll is 

preferred. 

 The above-described release film of the present invention has concaves and 

convexes formed on the surface, and therefore the concaves and convexes can be 

transferred directly to the surface of the resin-sealed portion by placing the film in the 30 

cavity of a metal mold.  Further, since the concaves and convexes can be transferred 

directly to the surface of the resin-sealed portion, it is possible to accurately transfer 

The processing speed is preferably from 0.2 to 100 m/min. 30Method (H):      A resin extruded from a
slit of a die is drawn along an original mold roll which is set to be at most the melting point of the resin,
whereby the shape is fixed, and at the  10 same time, the thickness is determined by an extrusion
amount adjusted by the number of revolutions of a screw of an extruder, a slit width of the die and a
drawing speed adjusted by the number of revolutions of the original mold roll.        The surface
temperature of the original mold roll, the pressure applied between 5the original mold roll and the
impression cylinder roll, and the processing speed are preferably in the same range as in the method
(i). Original mold roll:      A material for the original mold roll may, for example, be a metal, ceramics, or
a resin, and is preferably a material having a high heat resistance since a heat 10processing
temperature of the fluororesin is relatively high. The heat resistant temperature is preferably at least
300C. Accordingly, the material for the original mold roll is preferably a metal or ceramics from the
viewpoint of heat resistance and durability. The surface of the original mold roll made of a metal may
be subjected to surface 15modification such as ceramic coating, ceramic sintering, ceramic deposition,
ultrahard metal spraying, plating, carburizing or nitriding so as to increase the hardness.      As a
method for forming concaves and convexes on the surface of the original mold roll, a method of e.g.
cutting or etching may be mentioned. The concaves and convexes on the surface of the original mold
roll have a shape 20 which is a reverse of the concaves and convexes on the surface of the release
film, and which is the same shape as the concaves and convexes to be formed on the surface of the
resin-sealed portion of the light emitting diode. 



11 

desired concaves and convexes.  Further, since the concaves and convexes can be 

transferred directly to the surface of the resin-sealed portion, it is possible to produce a 

light emitting diode at a low cost without increasing the number of components and the 

number of steps.  Further, since the releasability between a mold and a resin-sealed 

portion is good, it is possible to produce a light emitting diode in high yield.  5 

<Process for producing light emitting diode> 

 The process for producing a light emitting diode of the present invention is a 

process, wherein the release film of the present invention is preliminarily placed in the 

above cavity, before sealing the light emitting element by a conventional method.  

 Specifically, a process comprising the following steps (a) to (e) may be 10 

mentioned. 

 (a)  A step of placing the release film of the present invention so as to cover the 

inner surface of a cavity of a mold and so that the concaves and convexes formed on 

the surface face a space in the cavity. 

 (b)  A step of placing a substrate having a light emitting element connected 15 

thereto in the mold so that the light emitting element is positioned at a prescribed 

position in the cavity of the mold.  

 (c)  A step of filling the space in the cavity with a resin to form a resin-sealed 

portion.  

 (d)  A step of taking out the light emitting diode from the mold in such a state 20 

that the release film is attached to the resin-sealed portion.   

 (e)  A step of peeling the release film from the resin-sealed portion. 

 A method of forming a resin-sealed portion may be a compression molding 

method or a transfer molding method.  As a production device, a conventional 

compression molding device or transfer molding device may be used.  Production 25 

conditions may also be the same as conditions in a conventional process for producing 

a light emitting diode.  

 In the above-described process for producing a light emitting diode of the present 

invention, the release film of the present invention is used, and therefore it is possible 

to produce a light emitting diode having desired concaves and convexes accurately 30 

transferred directly to the surface of a resin-sealed portion at a low cost in high yield.  

 

Impression cylinder roll: As the impression cylinder roll, a rubber-wrapped roll, a resin-wrapped roll, a
25paper-wrapped roll or a metal roll may, for example, be mentioned, and with a view to suppressing
burden to the original mold roll to be low, the rubber-wrapped roll is preferred.      The above-described
release film of the present invention has concaves and convexes formed on the surface, and therefore
the concaves and convexes can be 30 transferred directly to the surface of the resin-sealed portion by
placing the film in the cavity of a metal mold. Further, since the concaves and convexes can be
transferred directly to the surface of the resin-sealed portion, it is possible to accurately transfer  11
desired concaves and convexes. Further, since the concaves and convexes can be transferred directly
to the surface of the resin-sealed portion, it is possible to produce a light emitting diode at a low cost
without increasing the number of components and the number of steps. Further, since the releasability
between a mold and a resin-sealed 5portion is good, it is possible to produce a light emitting diode in
high yield. <Process for producing light emitting diode> The process for producing a light emitting
diode of the present invention is a process, wherein the release film of the present invention is
preliminarily placed in the above cavity, before sealing the light emitting element by a conventional
method. toSpecifically, a process comprising the following steps (a) to (e) may be mentioned.      (a) A
step of placing the release film of the present invention so as to cover the inner surface of a cavity of a
mold and so that the concaves and convexes formed on the surface face a space in the cavity. 15(b) A
step of placing a substrate having a light emitting element connected thereto in the mold so that the
light emitting element is positioned at a prescribed position in the cavity of the mold. 
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EXAMPLES 

 Now, the present invention will be described in further detail with reference to 

Examples, but it should be understood that the present invention is by no means 

restricted to such specific Examples.  

 Examples 2 and 3 are Examples of the present invention, and Example 1 is 5 

Comparative Example. 

EXAMPLE 1 

 As a release film, an ethylene/tetrafluoroethylene copolymer film (Fluon LM-

ETFE film manufactured by Asahi Glass Company, Limited, thickness: 100 µm) was 

prepared.  On the surface of the film, concaves and convexes were not formed.  10 

 By the following method, a light emitting element was sealed to obtain a light 

emitting diode, and the brightness of the light emitting diode was measured.  

 In the cavity (5 mm square quadrangular) of a mold in which a white light emitting 

element (operating voltage: 3.5 V, consumption current: 10 mA, size: 0.1 mm square, 

0.05 mm thickness) was placed at a center and the above release film was placed so 15 

as to be a position of 0.7 mm from the upper surface of the light emitting element, a 

transparent silicone resin (a mixture of equal amounts of LPS-3412A and LPS-3412B, 

manufactured by Shin-Etsu Chemical Co., Ltd.) was injected and cured to form a resin-

sealed portion.  At that time, the temperature of the mold was set to 130 C, the 

pressure was set to 5 MPa, and the curing time was set to 3 minutes.  Then, a 20 

molded product was taken out from the mold, and the release film was peeled from the 

resin-sealed portion.  

 Then, the above molded product was cut into 3 mm in diameter with the light 

emitting element being at a center, and the side surfaces and the bottom surface were 

subjected to dip coating by a titanium oxide-containing silicone resin with a visible light 25 

reflectance of 85% with an average thickness of 0.2 mm, whereby a light emitting 

diode for measurement was obtained.  

EXAMPLE 2 

 An apparatus provided with an extruder having a bore diameter of 30 mm, a die 

having a slit with a width of 250 mm and a gap of 0.5 mm, connected to the tip of the 30 

extruder, and a film drawing machine composed of an original mold roll and a rubber-

wrapped roll, was prepared.   

(c) A step of filling the space in the cavity with a resin to form a resin-sealed portion. 20(d) A step of
taking out the light emitting diode from the mold in such a state that the release film is attached to the
resin-sealed portion. (e) A step of peeling the release film from the resin-sealed portion.      A method
of forming a resin-sealed portion may be a compression molding method or a transfer molding method.
As a production device, a conventional 25 compression molding device or transfer molding device may
be used. Production conditions may also be the same as conditions in a conventional process for
producing a light emitting diode.      In the above-described process for producing a light emitting diode
of the present invention, the release film of the present invention is used, and therefore it is possible
30 to produce a light emitting diode having desired concaves and convexes accurately transferred
directly to the surface of a resin-sealed portion at a low cost in high yield.  12 EXAMPLES Now, the
present invention will be described in further detail with reference to Examples, but it should be
understood that the present invention is by no means restricted to such specific Examples. 5Examples
2 and 3 are Examples of the present invention, and Example 1 is Comparative Example. EXAMPLE 1
As a release film, an ethylene/tetrafluoroethylene copolymer film (Fluon LMETFE film manufactured by
Asahi Glass Company, Limited, thickness: 100 pm) was 10 prepared. On the surface of the film,
concaves and convexes were not formed.      By the following method, a light emitting element was
sealed to obtain a light emitting diode, and the brightness of the light emitting diode was measured. 
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 The original mold roll was prepared as follows.  

 On the surface of a carbon steel-made metal roll with an outer diameter of 150 

mm, having a structure which enables a heat transfer oil flow through inside, an 

electroless plating layer of a nickel-phosphorus compound was provided, followed by 

grinding to form a plating layer of about 200 µm.  The roll was mounted on a precision 5 

lathe (manufactured by TOSHIBA MACHINE CO., LTD.), and by means of a turning 

tool having a cutting edge angle of 90 , continuous grooves with a V-form cross section 

with an average interval of 20 µm and a depth of 10 µm were formed over the entire 

periphery of the roll, to obtain an original mold roll having convex stripes with a 

triangular cross section and grooves with a V-form cross section with an inclination 10 

angle of 45  formed alternately in parallel on the surface.  

 As the rubber-wrapped roll, a roll with an outer diameter of 150 mm obtained by 

lining the surface of a metal roll with a silicone rubber having a thickness of 5 mm and 

a rubber hardness of 65 degree, was prepared.   

 An ethylene/tetrafluoroethylene copolymer (Fluon ETFE LM720 AP, 15 

manufactured by Asahi Glass Company, Limited) was charged in the extruder and 

melted, and then extruded from the die connected to the tip of the extruder.  A typical 

temperature of the extruder and the die was 320 C, and a extrusion amount was 2.2 

kg/hour by adjusting the number of revolutions of a screw.  

 The extruded resin was passed through between the rubber-wrapped roll and the 20 

original mold roll pressed by a linear pressure of 10.6 kg/cm to form the resin into a 

film form, and at the same time, to transfer concaves and convexes formed on the 

surface of the original mold roll to the surface of the film-form resin to obtain a release 

film.  The surface temperature of the original mold roll was set to 170 C, and the outer 

peripheral speed of the roll was 2.5 m/min.  Electron microscopic photographs of the 25 

release film obtained are shown in Fig. 2 and Fig. 3.  Here, the magnification of the 

electron microscopic photographs of Fig. 2 and Fig. 3 is 500 times.  

 The release film thus obtained was one having a thickness of 60 µm, and having 

concaves and convexes with an inclination angle of 45 , an average interval of 

adjacent local peaks of the convex portions being 20 µm and an average depth of the 30 

concave portions being 10 µm.  

 Resin sealing was carried out in the same manner as in Example 1 except that 

In the cavity (5 mm square quadrangular) of a mold in which a white light emitting element (operating
voltage: 3.5 V, consumption current: 10 mA, size: 0.1 mm square, 15 0.05 mm thickness) was placed
at a center and the above release film was placed so as to be a position of 0.7 mm from the upper
surface of the light emitting element, a transparent silicone resin (a mixture of equal amounts of
LPS-3412A and LPS-3412B, manufactured by Shin-Etsu Chemical Co., Ltd.) was injected and cured
to form a resin-sealed portion. At that time, the temperature of the mold was set to 130C, the 20
pressure was set to 5 MPa, and the curing time was set to 3 minutes. Then, a molded product was
taken out from the mold, and the release film was peeled from the resin-sealed portion. Then, the
above molded product was cut into 3 mm in diameter with the light emitting element being at a center,
and the side surfaces and the bottom surface were 25subjected to dip coating by a titanium
oxide-containing silicone resin with a visible light reflectance of 85% with an average thickness of 0.2
mm, whereby a light emitting diode for measurement was obtained. EXAMPLE 2 An apparatus
provided with an extruder having a bore diameter of 30 mm, a die 30 having a slit with a width of 250
mm and a gap of 0.5 mm, connected to the tip of the extruder, and a film drawing machine composed
of an original mold roll and a rubber-wrapped roll, was prepared.  13 The original mold roll was
prepared as follows.      On the surface of a carbon steel-made metal roll with an outer diameter of 150
mm, having a structure which enables a heat transfer oil flow through inside, an electroless plating
layer of a nickel-phosphorus compound was provided, followed by 5 grinding to form a plating layer of
about 200 pm. The roll was mounted on a precision lathe (manufactured by TOSHIBA MACHINE CO.,
LTD.), and by means of a turning tool having a cutting edge angle of 90, continuous grooves with a
V-form cross section with an average interval of 20 pm and a depth of 10 pm were formed over the
entire periphery of the roll, to obtain an original mold roll having convex stripes with a 10triangular
cross section and grooves with a V-form cross section with an inclination angle of 45 formed
alternately in parallel on the surface.      As the rubber-wrapped roll, a roll with an outer diameter of
150 mm obtained by lining the surface of a metal roll with a silicone rubber having a thickness of 5 mm
and a rubber hardness of 65 degree, was prepared. 15An ethylene/tetrafluoroethylene copolymer
(Fluon ETFE LM720 AP, 
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the release film was used, and a light emitting diode having the concaves and 

convexes on the surface of the release film transferred to the surface of the resin-

sealed portion, was obtained.  In the case of the light emitting diode in Example 2 in 

which concaves and convexes (unidirectional triangular prisms) were formed on the 

surface of the resin-sealed portion, brightness improvement by 8% as a front 5 

brightness could be obtained as compared with the case of the light emitting diode in 

Example 1 in which no concaves and convexes were formed on the surface of the 

resin-sealed portion.  

EXAMPLE 3 

 On the surface of a stainless steel material of 100 mm × 100 mm × 10 mm 10 

thickness, an electroless plating layer of nickel-phosphorus with a thickness of 200 µ 

was formed, and the surface was ground to form quadrangular pyramid projections 

having average intervals of 50 µm in both lengthwise and crosswise directions, a 

height of 25 µ and an inclination angle of 45  to obtain an original mold.  

 On the original mold, an ethylene/tetrafluoroethylene copolymer film (Fluon LM-15 

ETFE film manufactured by Asahi Glass Company, Limited, thickness: 100 µ) was put, 

and concaves and convexes formed on the surface of the original mold were 

transferred to the film by vacuum pressing at a press temperature of 210 C, under an 

applied pressure of 7.7 kg/cm2 for a pressing time of 30 minutes, to obtain a release 

film.  An electron microscopic photograph of the release film is shown in Fig. 4.  20 

Here, the magnification of the electron microscopic photographs of Fig. 2 and Fig. 3 is 

500 times.  

 The release film thus obtained had a thickness of 100 µm, and had concaves and 

convexes with an inclination angle of 45 , an average interval of adjacent local peaks 

of the concave portions being 50 µm, and an average height of the convex portions 25 

being 25 µm.  

 Resin sealing was carried out in the same manner as in Example 1 except that 

the release film was used, and a light emitting diode having the concaves and 

convexes on the surface of the release film transferred to the surface of the resin-

sealed portion, was obtained.  In the case of the light emitting diode in Example 3 in 30 

which concaves and convexes (bidirectional prisms) were formed on the surface of the 

resin-sealed portion, brightness improvement by 12% as a front brightness, could be 

manufactured by Asahi Glass Company, Limited) was charged in the extruder and melted, and then
extruded from the die connected to the tip of the extruder. A typical temperature of the extruder and
the die was 320C, and a extrusion amount was 2.2 kg/hour by adjusting the number of revolutions of a
screw. 20The extruded resin was passed through between the rubber-wrapped roll and the original
mold roll pressed by a linear pressure of 10.6 kg/cm to form the resin into a film form, and at the same
time, to transfer concaves and convexes formed on the surface of the original mold roll to the surface
of the film-form resin to obtain a release film. The surface temperature of the original mold roll was set
to 170C, and the outer 25peripheral speed of the roll was 2.5 m/min. Electron microscopic
photographs of the release film obtained are shown in Fig. 2 and Fig. 3. Here, the magnification of the
electron microscopic photographs of Fig. 2 and Fig. 3 is 500 times.      The release film thus obtained
was one having a thickness of 60 pm, and having concaves and convexes with an inclination angle of
45, an average interval of 30 adjacent local peaks of the convex portions being 20 pm and an average
depth of the concave portions being 10 pm. Resin sealing was carried out in the same manner as in
Example 1 except that  14 the release film was used, and a light emitting diode having the concaves
and convexes on the surface of the release film transferred to the surface of the resin-sealed portion,
was obtained. In the case of the light emitting diode in Example 2 in which concaves and convexes
(unidirectional triangular prisms) were formed on the 5 surface of the resin-sealed portion, brightness
improvement by 8% as a front brightness could be obtained as compared with the case of the light
emitting diode in Example 1 in which no concaves and convexes were formed on the surface of the
resin-sealed portion. EXAMPLE 3 10On the surface of a stainless steel material of 100 mm x 100 mm
x 10 mm thickness, an electroless plating layer of nickel-phosphorus with a thickness of 200 p was
formed, and the surface was ground to form quadrangular pyramid projections having average
intervals of 50 pm in both lengthwise and crosswise directions, a height of 25 p and an inclination
angle of 45 to obtain an original mold. 15On the original mold, an ethylene/tetrafluoroethylene
copolymer film (Fluon LM- 
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obtained as compared with the case of the light emitting diode in Example 1 in which 

no concaves and convexes were formed on the surface of the resin-sealed portion.  

 

INDUSTRIAL APPLICABILITY 

 The release film of the present invention is useful as a release film to be placed 5 

in a cavity of a mold for forming a resin-sealed portion to seal a light emitting element 

of a light emitting diode.  

 The entire disclosure of Japanese Patent Application No. 2009-002510 filed on 

January 8, 2009 including specification, claims, drawings and summary is incorporated 

herein by reference in its entirety.  10 

 

REFERENCE SYMBOLS 

 10  release film 

 12  convex stripes 

 14  grooves 15 

ETFE film manufactured by Asahi Glass Company, Limited, thickness: 100 p) was put, and concaves
and convexes formed on the surface of the original mold were transferred to the film by vacuum
pressing at a press temperature of 210C, under an applied pressure of 7.7 kg/cm2 for a pressing time
of 30 minutes, to obtain a release 20film. An electron microscopic photograph of the release film is
shown in Fig. 4. Here, the magnification of the electron microscopic photographs of Fig. 2 and Fig. 3 is
500 times.      The release film thus obtained had a thickness of 100 pm, and had concaves and
convexes with an inclination angle of 45, an average interval of adjacent local peaks 25 of the concave
portions being 50 pm, and an average height of the convex portions being 25 pm.      Resin sealing
was carried out in the same manner as in Example 1 except that the release film was used, and a light
emitting diode having the concaves and convexes on the surface of the release film transferred to the
surface of the resin- 30sealed portion, was obtained. In the case of the light emitting diode in Example
3 in which concaves and convexes (bidirectional prisms) were formed on the surface of the
resin-sealed portion, brightness improvement by 12% as a front brightness, could be  15 obtained as
compared with the case of the light emitting diode in Example 1 in which no concaves and convexes
were formed on the surface of the resin-sealed portion. INDUSTRIAL APPLICABILITY 5The release
film of the present invention is useful as a release film to be placed in a cavity of a mold for forming a
resin-sealed portion to seal a light emitting element of a light emitting diode.        The entire disclosure
of Japanese Patent Application No. 2009-002510 filed on January 8, 2009 including specification,
claims, drawings and summary is incorporated toherein by reference in its entirety. REFERENCE
SYMBOLS 10 release film           12 convex stripes 1514 grooves  
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CLAIMS 

1. A release film which is to be placed in a cavity of a mold to seal a light emitting 

element of a light emitting diode with a transparent resin by means of a mold, wherein 

a plurality of convex portions and/or concave portions are formed on at least one 

surface. 5 

2. The release film according to Claim 1, wherein the above convex portions and/or 

concave portions have inclined surfaces with an inclination angle of from 20 to 75 . 

3. The release film according to Claim 1 or 2, wherein an average interval of 

adjacent local peaks of the above convex portions or an average interval of adjacent 

local bottoms of the above concave portions is from 4 to 200 µm, and an average 10 

height of the above convex portions or an average depth of the above concave 

portions is from 2 to 100 µm. 

4. The release film according to any one of Claims 1 to 3, wherein the above 

convex portions are convex stripes with a triangular cross section, and the above 

concave portions are grooves with a V-form cross section. 15 

5. The release film according to any one of Claims 1 to 3, wherein the above 

convex portions are pyramid projections, and the above concave portions are pyramid 

gaps. 

6. The release film according to any one of Claims 1 to 5, which is made of a 

fluororesin. 20 

7. The release film according to Claim 6, wherein the above fluororesin is an 

ethylene/tetrafluoroethylene copolymer. 

8. A process for sealing a light emitting element, which is a process for sealing a 

light emitting element of a light emitting diode with a transparent resin by means of a 

mold, which comprises using a release film having a plurality of convex portions and/or 25 

concave portions formed on at least one surface, placing the above release film in a 

cavity of the mold so as to cover the inner surface of the cavity of the mold and so that 

the surface having the above convex portions and/or concave portions formed thereon 

faces a space in the cavity, further placing the above light emitting element in the 

above cavity, and then filling the above cavity with a transparent resin to seal the 30 

above light emitting element with the transparent resin. 

9. The process for sealing a light emitting element according to Claim 8, wherein 

16 CLAIMS  1. A release film which is to be placed in a cavity of a mold to seal a light emitting element
of a light emitting diode with a transparent resin by means of a mold, wherein a plurality of convex
portions and/or concave portions are formed on at least one 5surface.  2. The release film according to
Claim 1, wherein the above convex portions and/or concave portions have inclined surfaces with an
inclination angle of from 20 to 75.  3. The release film according to Claim 1 or 2, wherein an average
interval of adjacent local peaks of the above convex portions or an average interval of adjacent 10
local bottoms of the above concave portions is from 4 to 200 pm, and an average height of the above
convex portions or an average depth of the above concave portions is from 2 to 100 pm.    4. The
release film according to any one of Claims 1 to 3, wherein the above convex portions are convex
stripes with a triangular cross section, and the above 15 concave portions are grooves with a V-form
cross section.  5. The release film according to any one of Claims 1 to 3, wherein the above convex
portions are pyramid projections, and the above concave portions are pyramid gaps.  6. The release
film according to any one of Claims 1 to 5, which is made of a 20fluororesin.  7. The release film
according to Claim 6, wherein the above fluororesin is an ethylene/tetrafluoroethylene copolymer.  8. A
process for sealing a light emitting element, which is a process for sealing a light emitting element of a
light emitting diode with a transparent resin by means of a 25mold, which comprises using a release
film having a plurality of convex portions and/or concave portions formed on at least one surface,
placing the above release film in a cavity of the mold so as to cover the inner surface of the cavity of
the mold and so that the surface having the above convex portions and/or concave portions formed
thereon faces a space in the cavity, further placing the above light emitting element in the 30above
cavity, and then filling the above cavity with a transparent resin to seal the above light emitting element
with the transparent resin.  9. The process for sealing a light emitting element according to Claim 8,
wherein 
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the release film is made of a fluororesin. 

10. A process for producing a light emitting diode, which is a process for producing a 

light emitting diode, which comprises sealing a light emitting element with a transparent 

resin by means of a mold to form a resin-sealed portion, wherein the release film as 

defined in any one of Claims 1 to 7 is preliminarily placed in a cavity of the above mold, 5 

before sealing the light emitting element. 

11. A process for producing a light emitting diode, which comprises a step of placing 

a release film having a plurality of convex portions and/or concave portions formed on 

its surface so as to cover the inner surface of a cavity of a mold and so that the convex 

portions and/or concave portions formed on the above surface face a space in the 10 

cavity, a step of placing a substrate having a light emitting element connected thereto 

in the mold so that the light emitting element is positioned at a prescribed position in 

the cavity of the mold, a step of filling the space in the cavity with a resin to form a 

resin-sealed portion, a step of taking out the light emitting diode from the mold in such 

a state that the release film is attached to the resin-sealed portion, and a step of 15 

peeling the release film from the resin-sealed portion. 

17 the release film is made of a fluororesin.  10. A process for producing a light emitting diode, which
is a process for producing a light emitting diode, which comprises sealing a light emitting element with
a transparent resin by means of a mold to form a resin-sealed portion, wherein the release film as
5defined in any one of Claims 1 to 7 is preliminarily placed in a cavity of the above mold, before
sealing the light emitting element.  11. A process for producing a light emitting diode, which comprises
a step of placing a release film having a plurality of convex portions and/or concave portions formed on
its surface so as to cover the inner surface of a cavity of a mold and so that the convex 10 portions
and/or concave portions formed on the above surface face a space in the cavity, a step of placing a
substrate having a light emitting element connected thereto in the mold so that the light emitting
element is positioned at a prescribed position in the cavity of the mold, a step of filling the space in the
cavity with a resin to form a resin-sealed portion, a step of taking out the light emitting diode from the
mold in such 15a state that the release film is attached to the resin-sealed portion, and a step of
peeling the release film from the resin-sealed portion. 




