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(54) [Title of the Invention] Resin molding, surface mounted light emitting device, and manufacturing method therefor

(57) [Abstract]

[Problem] To provide a surface mounted light emitting device with
long service life and excellent mass producibility, and a molding
used for such a surface mounted light emitting device.

[Solution] The device comprises a GaN type light emitting element
10 which emits blue light; a first resin molding 40 in which a first
lead 20 for installing the light emitting element 10 thereon and a
second lead 30 which is electrically connected to the light emitting
element 10 are integrally molded; and a second resin molding 50
which comprises a YAG phosphor 80 which covers the light emitting
element 10. The first resin molding 40 forms a concave part 40c
having a bottom surface 40a and side surface 40b, and the second
resin molding 50 is arranged in the concave part 40c. The first resin
molding 40 is molded from a thermosetting resin such as epoxy resin
through transfer molding, and the second resin molding 50 uses a
thermosetting resin such as silicone resin.

[Selected drawing] FIG. 1
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[Scope of patent claims]
[Claim 1]
A surface mounted light emitting device comprising a light emitting element; a first resin molding in which a
first lead for installing the light emitting element thereon and a second lead which is electrically connected to
the light emitting element are integrally molded; and a second resin molding which covers the light emitting
element,
characterized in that the first resin molding forms a concave part having a bottom surface and a side surface,
the first lead is exposed from the bottom surface of the concave part of the first resin molding, and the light
emitting element is installed on the exposed portion thereof; and
the first resin molding and second resin molding are thermosetting resins. 10
[Claim 2]
A surface mounted light emitting device comprising a light emitting element; a first resin molding in which a
first lead for installing the light emitting element thereon and a second lead which is electrically connected to
the light emitting element are integrally molded; and a second resin molding which covers the light emitting
element,
characterized in that the first lead comprises a first inner lead part and a first outer lead part, the light emitting
element is installed on the first inner lead part, which is connected electrically to a first electrode possessed by
the light emitting element, and the first outer lead part is exposed from the first resin molding;
the second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
electrically connected to a second electrode possessed by the light emitting element, and the second outer lead 20
part is exposed from the first resin molding;
the first resin molding forms a concave part having a bottom surface and a side surface, the first inner lead part
is exposed from the bottom surface of the concave part of the first resin molding, and the light emitting
element is installed on the exposed portion thereof; and
the first resin molding and second resin molding are thermosetting resins.
[Claim 3]
The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the back
surface side of the first lead opposite the principal surface side on which the light emitting element is installed
is exposed from the first resin molding.
[Claim 4] 30
The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the back
surface side of the first lead and the second lead opposite the principal surface side on which the light emitting
element is installed is exposed from the first resin molding.
[Claim 5]
The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the exposed
portion of the back surface side of the first lead and the exposed portion of the back surface side of the second
lead are substantially coplanar.
[Claim 6]
The surface mounted light emitting device as set forth in claim 3 or claim 4, characterized in that the exposed
portion of the back surface side of the first inner lead part is arranged so as to contact a heat dissipation 40
member.
[Claim 7]
The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the first resin
molding is molded through transfer molding.
[Claim 8]
The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the first resin
molding is formed from at least one resin selected from the group consisting of epoxy resin, modified epoxy
resin, silicone resin, modified silicone resin, acrylate resin and urethane resin.
[Claim 9]

50
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The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the first resin
molding is mixed with at least one substance selected from the group consisting of fillers, dispersants,
pigments, fluorescent substances, reflective substances and light screening substances.

[Claim 10]

The surface mounted light emitting device as set forth in claim 1 or claim 2, characterized in that the second
resin molding is mixed with at least one substance selected from the group consisting of fillers, dispersants,
pigments, fluorescent substances and reflective substances.

[Claim 11]

A resin molding in which a first lead and a second lead are integrally molded,

characterized in that the first lead comprises a first inner lead part and a first outer lead part, the first inner lead 10
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding;

the second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding;

the resin molding forms a concave part having a bottom surface and a side surface, and the first inner lead part
and second inner lead part are exposed from the bottom surface of the concave part of the resin molding; and
the resin molding is a thermosetting resin.

[Claim 12]

A resin molding in which a first lead and a second lead are integrally molded,

characterized in that the first lead comprises a first inner lead part and a first outer lead part, the first inner lead
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding; 20
the second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding;

the resin molding forms a concave part having a bottom surface and a side surface, the first inner lead part and
second inner lead part are exposed from the bottom surface of the concave part of the resin molding, and the
back surface side of the first inner lead part opposite the principal surface side on which the concave part is
formed is exposed from the resin molding; and

the resin molding is a thermosetting resin.

[Claim 13]

The resin molding as set forth in claim 12, characterized in that the exposed portion of the back surface side of
the first lead and the exposed portion of the back surface side of the second lead are substantially coplanar. 30
[Claim 14]

The resin molding as set forth in claim 11 or claim 12, characterized in that the thermosetting resin is at least
one resin selected from the group consisting of epoxy resin, modified epoxy resin, silicone resin, modified
silicone resin, acrylate resin and urethane resin.

[Claim 15]

The resin molding as set forth in claim 11 or claim 12, characterized in that the resin molding is molded
through transfer molding.

[Claim 16]

The resin molding as set forth in claim 11 or claim 12, characterized in that the resin molding is mixed with at
least one substance selected from the group consisting of fillers, dispersants, pigments, fluorescent substances, 40
reflective substances and light screening substances.

[Claim 17]

A manufacturing method for a resin molding in which a first lead and a second lead are integrally molded and
in which a concave part having a bottom surface and a side surface is formed,

wherein an upper mold forms a recess corresponding to the concave part of the resin molding, the first lead has
a first inner lead part and a first outer lead part and the second lead has a second inner lead part
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and a second outer lead part;

and the manufacturing method comprises:

a first step in which the first outer lead part and second outer lead part, as well as the first inner lead part and
second inner lead part, corresponding to the bottom surface of the concave part of the resin molding, are
sandwiched between the upper mold and a lower mold;

a second step in which thermosetting resin is filled into the recessed portion sandwiched between the upper
mold and lower mold by means of a transfer molding process; and

a third step in which the filled thermosetting resin is heated and cured to mold the resin molding.

[Claim 18]

A manufacturing method for a surface mounted light emitting device comprising a first resin molding in which 10
a first lead and a second lead are integrally molded and in which a concave part having a bottom surface and
side surface is formed; a light emitting element which is installed on the first lead; and a second resin molding
which covers the light emitting element,

wherein an upper mold forms a recess corresponding to the concave part of the first resin molding, the first
lead has a first inner lead part and a first outer lead part and the second lead has a second inner lead part and a
second outer lead part;

and the manufacturing method comprises:

a first step in which the first outer lead part and second outer lead part, as well as the first inner lead part and
second inner lead part, corresponding to the bottom surface of the concave part of the first resin molding, are
sandwiched between the upper mold and a lower mold; 20
a second step in which a first thermosetting resin is filled into the recessed portion sandwiched between the
upper mold and lower mold by means of a transfer molding process;

a third step in which the filled first thermosetting resin is heated and cured to mold the first resin molding;

a fourth step in which the upper mold is removed;

a fifth step in which the light emitting element is installed on the first inner lead part, a first electrode
possessed by the light emitting element is electrically connected to the first inner lead part, and a second
electrode possessed by the light emitting element is electrically connected to the second inner lead part;

a sixth step in which a second thermosetting resin is arranged inside the concave part in which the light
emitting element has been installed; and

a seventh step in which the second thermosetting resin is heated and cured to mold the second resin molding. 30
[Detailed description of the invention]

[Technical field]

[0001]

The present invention relates to a surface mounted light emitting device used for illumination fixtures,
displays, portable telephone backlights, auxiliary light sources for video illumination, as well as other light
sources for common everyday use; the invention further relates to a resin molding suitable for such a device,
and to a manufacturing method for the same.

[Background art]
[0002]

Surface mounted light emitting devices using light emitting elements are compact, have good power 40
efficiency, and emit light of vivid color. Furthermore, since the light emitting elements are semiconductor
elements, there are no concerns of burn-out or the like. Such elements moreover have the features of excellent
initial drive characteristics and good resistance to vibration and on/off cycling. Light emitting devices
employing light emitting elements such as light emitting diodes (LEDs) or laser diodes (LDs) for these
excellent characteristics are used in various types of light sources.

[0003]

FIG. 11 illustrates a conventional surface mounted light emitting device. The conventional surface
mounted light emitting device comprises a light emitting element 210, an installation lead frame 220 for
installing the light emitting element thereon, a wire connection lead frame 230 which is connected to the light
emitting element via a conductor wire, and a molding 240 which covers the majority of each lead frame (for 50
example, see patent document 1). Such surface mounted light emitting devices, with priority being given to
mass producibility, often use thermoplastic resins such as liquid crystal polymer, PPS (polyphenylene sulfide)
or nylon as a light screening resin for the molding 240. Furthermore, engineering polymers such as
semiaromatic polyamides, liquid crystal polymers or PPS are generally used as the thermoplastic resin
employed for the molding 240 because of the need for heat resistance capable of
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withstanding reflow soldering heat. The thermoplastic resin is generally produced through injection molding.
Because of their good productivity, injection molding techniques constitute the main means of inexpensively
providing high output surface mounted light emitting devices.

[0004]

[Patent document 1] Japanese Unexamined Patent Application Publication H11-087780 (Scope of patent
claims, [0020])

[Disclosure of the invention]

[Problem to be solved by the invention]

[0005]

These thermoplastic engineering polymers used in the molding 240 of the conventional surface mounted 10
light emitting device have excellent heat resistance but have poor light resistance because they have aromatic
components in the molecule. Furthermore, since they do not have hydroxyl groups or the like, which increase
adhesiveness, at the terminus of the molecule, they have the problem that tight adhesion cannot be achieved
between the lead frames 220, 230 and the translucent sealing resin 250. Furthermore, with the remarkable
improvement in output of light emitting elements in recent years, photodegradation of the molding 240 has
become marked as the output of the light emitting element has increased. The adhesive interface between the
translucent sealing resin 250 and the thermoplastic engineering polymer 240 in particular has poor adhesion
and can easily rupture, leading to peeling. Furthermore, even if peeling does not occur, discoloration due to
photodegradation will proceed and the service life of the light emitting device will be greatly shortened.

[0006] 20

To resolve these problems, there is the technology of fashioning the molding from inorganic materials
having no photodegradation, such as ceramics. However, moldings using such ceramics make it difficult to
insert a lead frame with good thermal conductivity and do not allow the thermal resistance to be reduced.
Furthermore, they do not provide reliability due to the fact that the coefficient of expansion differs by one
order of magnitude or more from the translucent sealing resin.

[0007]

Based on the above, it is an object of the present invention to provide a surface mounted light emitting
device with long service life and excellent mass producibility, and a molding for use in such a surface mounted
light emitting device. Furthermore, it is an object of the invention to provide a manufacturing method for these,
which allows these to be easily manufactured. 30
[Means for solving the problem]

[0008]

As a result of concerted research efforts intended to resolve the above problems, the present inventors
perfected the present invention.
[0009]

The present invention relates to a surface mounted light emitting device comprising a light emitting
element; a first resin molding in which a first lead for installing the light emitting element thereon and a second
lead which is electrically connected to the light emitting element are integrally molded; and a second resin
molding which covers the light emitting element, wherein the first resin molding forms a concave part having a
bottom surface and a side surface, the first lead is exposed from the bottom surface of the concave part of the 40
first resin molding, and the light emitting element is installed on the exposed portion thereof; and the first resin
molding and second resin molding are thermosetting resins. It is preferable for these thermosetting resins, if
possible, to not contain an aromatic component inside the molecule.

[0010]

The present invention relates to a surface mounted light emitting device comprising a light emitting
element; a first resin molding in which a first lead for installing the light emitting element thereon and a second
lead which is electrically connected to the light emitting element are integrally molded; and a second resin
molding which covers the light emitting element, wherein the first lead comprises a first inner lead part and a
first outer lead part, the light emitting element is installed on the first inner lead part, which is connected
electrically to a first electrode possessed by the light emitting element, and the first outer lead part is exposed 50
from the first resin molding; the second lead comprises a second inner lead part and second outer lead part, the
second inner lead part is electrically connected to a second electrode possessed by the light emitting element,
and the second outer lead part is exposed from the first resin molding; the first resin molding forms a concave
part having a bottom surface and a side surface, the first
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inner lead part is exposed from the bottom surface of the concave part of the first resin molding, and the light
emitting element is installed on the exposed portion thereof; and the first resin molding and second resin
molding are thermosetting resins. It is preferable for these thermosetting resins, if possible, to not contain an
aromatic component inside the molecule.

[0011]

The back surface side of the first lead opposite the principal surface side on which the light emitting
element is installed is preferably exposed from the first resin molding.
[0012]

The back surface side of the first lead and the second lead opposite the principal surface side on which the
light emitting element is installed may be exposed from the first resin molding. 10
[0013]

It is preferable that the exposed portion of the back surface side of the first lead and the exposed portion of
the back surface side of the second lead be substantially coplanar.

[0014]

The exposed portion of the back surface side of the first inner lead part may be arranged so as to contact a

heat dissipation member.
[0015]

The first resin molding is molded through transfer molding.
[0016]

The first resin molding is preferably formed from at least one resin selected from the group consisting of 20
epoxy resin, modified epoxy resin, silicone resin, modified silicone resin, acrylate resin and urethane resin.
[0017]

The first resin molding may be mixed with at least one substance selected from the group consisting of
fillers, dispersants, pigments, fluorescent substances, reflective substances and light screening substances.
[0018]

The second resin molding may be mixed with at least one substance selected from the group consisting of
fillers, dispersants, pigments, fluorescent substances and reflective substances.

[0019]

The present invention relates to a resin molding in which a first lead and a second lead are integrally
molded, wherein the first lead comprises a first inner lead part and a first outer lead part, the first inner lead 30
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding; the
second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding; the resin
molding forms a concave part having a bottom surface and a side surface, and the first inner lead part and
second inner lead part are exposed from the bottom surface of the concave part of the resin molding; and the
resin molding is a thermosetting resin.

[0020]

The present invention relates to a resin molding in which a first lead and a second lead are integrally
molded, wherein the first lead comprises a first inner lead part and a first outer lead part, the first inner lead
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding; the 40
second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding; the resin
molding forms a concave part having a bottom surface and a side surface, the first inner lead part and second
inner lead part are exposed from the bottom surface of the concave part of the resin molding, and the back
surface side of the first inner lead part opposite the principal surface side on which the concave part is formed
is exposed from the resin molding; and the resin molding is a thermosetting resin.

[0021]
It is preferable that the exposed portion of the back surface side of the first lead and the exposed
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portion of the back surface side of the second lead be substantially coplanar.
[0022]

The thermosetting resin is preferably at least one resin selected from the group consisting of epoxy resin,
modified epoxy resin, silicone resin, modified silicone resin, acrylate resin and urethane resin.
[0023]

The resin molding is molded through transfer molding.

[0024]

The resin molding may be mixed with at least one substance selected from the group consisting of fillers,
dispersants, pigments, fluorescent substances, reflective substances and light screening substances.

[0025] 10

The present invention relates to a manufacturing method for a resin molding in which a first lead and a
second lead are integrally molded and in which a concave part having a bottom surface and a side surface is
formed, wherein an upper mold forms a recess corresponding to the concave part of the resin molding, the first
lead has a first inner lead part and a first outer lead part and the second lead has a second inner lead part and a
second outer lead part; and the manufacturing method comprises: a first step in which the first outer lead part
and second outer lead part, as well as the first inner lead part and second inner lead part, corresponding to the
bottom surface of the concave part of the resin molding, are sandwiched between the upper mold and a lower
mold; a second step in which thermosetting resin is filled into the recessed portion sandwiched between the
upper mold and lower mold by means of a transfer molding process; and a third step in which the filled
thermosetting resin is heated and cured to mold the resin molding. 20
[0026]

The present invention relates to a manufacturing method for a surface mounted light emitting device
comprising a first resin molding in which a first lead and a second lead are integrally molded and in which a
concave part having a bottom surface and side surface is formed; a light emitting element which is installed on
the first lead; and a second resin molding which covers the light emitting element, wherein an upper mold
forms a recess corresponding to the concave part of the first resin molding, the first lead has a first inner lead
part and a first outer lead part and the second lead has a second inner lead part and a second outer lead part;
and the manufacturing method comprises: a first step in which the first outer lead part and second outer lead
part, as well as the first inner lead part and second inner lead part, corresponding to the bottom surface of the
concave part of the first resin molding, are sandwiched between the upper mold and a lower mold; a second 30
step in which a first thermosetting resin is filled into the recessed portion sandwiched between the upper mold
and lower mold by means of a transfer molding process; a third step in which the filled first thermosetting
resin is heated and cured to mold the first resin molding; a fourth step in which the upper mold is removed; a
fifth step in which the light emitting element is installed on the first inner lead part, a first electrode possessed
by the light emitting element is electrically connected to the first inner lead part, and a second electrode
possessed by the light emitting element is electrically connected to the second inner lead part; a sixth step in
which a second thermosetting resin is arranged inside the concave part in which the light emitting element has
been installed; and a seventh step in which the second thermosetting resin is heated and cured to mold the
second resin molding.
[Effect of the invention] 40
[0027]

The present invention, being configured as described above, has the effects described below.
[0028]

The present invention relates to a surface mounted light emitting device comprising a light emitting
element; a first resin molding in which a first lead for installing the light emitting element thereon and a second
lead which is electrically connected to the light emitting element are integrally molded; and a second resin
molding which covers the light emitting element, wherein the first resin molding forms a concave part having a
bottom surface and a side surface, the first lead is exposed from the bottom surface of the concave part of the
first resin molding, and the light emitting element is installed on the exposed portion thereof; and the first resin
molding and second resin molding are thermosetting resins. 50
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[0029]

Based on this, it is possible to provide a surface mounted light emitting device with excellent heat
resistance, light resistance, etc.
[0030]

Furthermore, peeling at the interface with the second resin molding can be prevented by using a
thermosetting resin for the first resin molding. This is because thermosetting resin, unlike thermoplastic resin,
has many reactive functional groups on the surface, and is thus able to form a strong adhesive interface with
the second resin molding. Using thermosetting resin for the second resin molding allows the same isotropic
thermal expansion/contraction behavior to be obtained as that of the first resin molding, allowing thermal
stress at the adhesive interface due to temperature change to be further reduced. Using the same thermosetting 10
resin for the second resin molding as for the first resin molding not only improves adhesive strength by
reducing interfacial tension but also causes the curing reaction to proceed at the interface, allowing very strong
adhesion to be obtained. With regard to light resistance, three-dimensionally cross-linked thermosetting resin
allows the composition to be easily modified without harming heat resistance, thus making it possible to
simply remove aromatic components with poor light resistance. On the other hand, in the case of thermoplastic
resin, heat resistance and aromatic components are practically synonymous, and molding capable of resisting
reflow soldering heat cannot be obtained without aromatic components. Therefore, using thermosetting resin
for the first resin molding and second resin molding makes it possible to obtain a surface mounted light
emitting device having an intrinsically strong adhesive interface, excellent peeling resistance with little
photodegradation, and little change due to ageing. 20
[0031]

The second resin molding is arranged inside the concave part in which the light emitting element has been
installed. The light emitting element can thus be easily covered. Furthermore, since the refractive index of the
light emitting element differs greatly from the refractive index of air, light emitted from the light emitting
element will be efficiently outputted to the outside, but covering the light emitting element with the second
resin molding makes it possible for the light emitted from the light emitting element to be efficiently outputted
to the outside. Furthermore, light emitted from the light emitting element strikes the bottom surface and side
surface of the concave part and is reflected and outputted to the principal surface side on which the light
emitting element is installed. Light emission output on the principal surface side can thereby be improved.
Moreover, since the first lead is metal, the efficiency of reflection of light from the light emitting element can 30
be increased more than if the bottom surface of the concave part were to be covered with the first resin
molding.

[0032]

For example, epoxy resin can be used for the first resin molding and hard silicone resin can be used for the
second resin molding.
[0033]

The present invention relates to a surface mounted light emitting device comprising a light emitting
element; a first resin molding in which a first lead for installing the light emitting element thereon and a second
lead which is electrically connected to the light emitting element are integrally molded; and a second resin
molding which covers the light emitting element, wherein the first lead comprises a first inner lead part anda 40
first outer lead part, the light emitting element is installed on the first inner lead part, which is connected
electrically to a first electrode possessed by the light emitting element, and the first outer lead part is exposed
from the first resin molding; the second lead comprises a second inner lead part and second outer lead part, the
second inner lead part is electrically connected to a second electrode possessed by the light emitting element,
and the second outer lead part is exposed from the first resin molding; the first resin molding forms a concave
part having a bottom surface and a side surface, the first inner lead part is exposed from the bottom surface of
the concave part of the first resin molding, and the light emitting element is installed on the exposed portion
thereof; and the first resin molding and second resin molding are thermosetting resins. Based on this, it is
possible to provide a surface mounted light emitting device with excellent heat resistance, weather and light
resistance and adhesion. Furthermore, since the first resin molding and second resin molding are molded using 50
a thermosetting resin, peeling at the interface between the first resin molding and second resin molded can be
prevented. Moreover, since a first lead and second lead having a predetermined length are bent or the like
before use, electrical connection to external electrodes can be easily achieved, allowing the device to be
installed and used directly in existing illumination fixtures and the like.

[0034]

The back surface side of the first lead opposite the principal surface side on which the light emitting
element is installed is preferably exposed from the first resin molding. When current is supplied to the surface
mounted light emitting device, the light emitting element emits light and at the same time generates heat.
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Using this configuration makes it possible to efficiently dissipate this heat to the outside. In particular, it
allows the heat from the light emitting element to be dissipated to the outside over the shortest distance, thus
making it possible to dissipate heat in a highly efficient manner.

[0035]

The back surface side of the first lead and second lead opposite the principal surface side on which the
light emitting element is installed may be exposed from the first resin molding. This allows the heat generated
from the light emitting element to be efficiently dissipated to the outside. Furthermore, the first lead and
second lead function as electrodes, allowing connection to external electrodes to be very easily accomplished.
When a thick-walled first lead and second lead are used, this arrangement makes mounting easy even though
these leads are not easy to bend. Furthermore, in the manufacturing process, the first lead and second lead are 10
sandwiched with predetermined molds, making it possible to reduce the occurrence of burrs and to improve
mass producibility. It is however not necessary to expose the entirety of the back surface side of the first lead
and second lead, it being sufficient to expose only the portions where one wishes to prevent the occurrence of
burrs.

[0036]

It is preferable for the exposed portion of the back surface side of the first lead and the exposed portion of
the back surface side of the second lead to be substantially coplanar. This makes it possible to improve the
stability of the surface mounted light emitting device during mounting. Furthermore, since the exposed
portions are coplanar, the surface mounted light emitting device can be placed on flat plate external electrode
and mounted using solder, making it possible to improve the mountability of the surface mounted light 20
emitting device. Furthermore, molding using molds becomes very easy.

[0037]

The exposed portion of the back surface side of the first inner lead part may be arranged so as to contact a
heat dissipating member. The heat dissipating member can be arranged as an external member separate from
the surface mounted light emitting device, but it is also possible to integrally attach a heat dissipating member
to the surface mounted light emitting device. As a result, heat generated from the light emitting element is
dissipated to the outside through the heat dissipating member, making it possible to further improve the heat
dissipation characteristics. Furthermore, when the heat dissipating member is arranged as an external member,
the mounting location of the surface mounted light emitting device can be easily determined.

[0038] 30

The first resin molding is molded through transfer molding. Injection molding does not allow complex
shapes to be formed, while transfer molding allows the molding of moldings with a complex shape. In
particular, it allows the first resin molding having a concave part to be easily molded.

[0039]

The first resin molding is preferably formed from at least one resin selected from the group consisting of
epoxy resin, modified epoxy resin, silicone resin, modified silicone resin, acrylate resin and urethane resin. Of
these, epoxy resin, silicone resin and modified silicone resin are preferable, with epoxy resin being especially
preferable. This makes it possible to provide a surface mounted light emitting device with excellent heat
resistance, light resistance, adhesion and mass producibility. Furthermore, using thermosetting resin for the
first resin molding makes it possible to reduce degradation of the first resin molding to a greater extent than 40
when using thermoplastic resin for the first resin molding, thus making it possible to extend the service life of
the surface mounted light emitting device.

[0040]

The first resin molding may be mixed with at least one substance selected from the group consisting of
fillers, dispersants, pigments, fluorescent substances, reflective substances and light screening substances.
Various substances are added in accordance with the requirements for the first resin molding. For example, one
can use a resin of high translucence for the first resin molding and mix a fluorescent substance into the first
resin molding. As a result, light outputted to the side surface or bottom surface side of the light emitting
element is absorbed, wavelength-converted and outputted by the fluorescent substance, thus making it possible
to implement the desired light emission color for the surface mounted light emitting device as a whole. For 50
example, in order to uniformly disperse the outputted light, fillers, dispersants, reflective substances and the
like may be added to the side surface or bottom surface side of the light emitting element. For example, a light
screening resin may be added to reduce the amount of light outputted from the back surface side of the surface
mounted light emitting device. The first resin molding especially preferably comprises epoxy resin mixed with
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titanium oxide and silica or alumina. This makes it possible to provide a surface mounted light emitting device
with excellent heat resistance.
[0041]

The second resin molding may be mixed with at least one substance selected from the group consisting of
fillers, dispersants, pigments, fluorescent substances and reflective substances. Various substances are added in
accordance with the requirements for the second resin molding. For example, mixing the fluorescent substance
into the second resin molding makes it possible to implement a light emission color different from the light
emission color outputted from the light emitting element. For example, white light can be implemented by
using a light emitting element which emits blue light with a fluorescent substance which emits yellow light.
Furthermore, in order to output light uniformly, fillers, dispersants and the like may be mixed in. 10
[0042]

The present invention relates to a resin molding in which a first lead and a second lead are integrally
molded, wherein the first lead comprises a first inner lead part and a first outer lead part, the first inner lead
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding; the
second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding; the resin
molding forms a concave part having a bottom surface and a side surface, and the first inner lead part and
second inner lead part are exposed from the bottom surface of the concave part of the resin molding; and the
resin molding is a thermosetting resin. This makes it possible to provide a resin molding with superior heat
resistance, light resistance, adhesion, etc. as compared to when the resin molding is molded using a 20
thermoplastic resin. Furthermore, this makes it possible to fashion a structure allowing a light emitting element
to be easily installed.

[0043]

The present invention relates to a resin molding in which a first lead and a second lead are integrally
molded, wherein the first lead comprises a first inner lead part and a first outer lead part, the first inner lead
part is arranged within the resin molding, and the first outer lead part is exposed from the resin molding; the
second lead comprises a second inner lead part and second outer lead part, the second inner lead part is
arranged within the resin molding, and the second outer lead part is exposed from the resin molding; the resin
molding forms a concave part having a bottom surface and a side surface, the first inner lead part and second
inner lead part are exposed from the bottom surface of the concave part of the resin molding, and the back 30
surface side of the first inner lead part opposite the principal surface side on which the concave part is formed
is exposed from the resin molding; and the resin molding is a thermosetting resin. This makes it possible to
provide a resin molding with superior heat resistance, light resistance, adhesion, etc. as compared to when the
resin molding is molded using a thermoplastic resin. Furthermore, this makes it possible to fashion a structure
allowing a light emitting element to be easily installed. Furthermore, exposing the first outer lead part
extending from the resin molding makes it possible for the heat generated from the light emitting element to be
dissipated to the outside.

[0044]

It is preferable for the exposed portion of the back surface side of the first lead and the exposed portion of
the back surface side of the second lead to be substantially coplanar. This makes it possible to provide a 40
surface mounted light emitting device using a resin molding with good stability which is easy to mount. This
also makes molding using molds easy.

[0045]

The thermosetting resin is preferably at least one resin selected from the group consisting of epoxy resin,
modified epoxy resin, silicon resin, modified silicone resin, acrylate rein and urethane resin. This makes it
possible to inexpensively provide a resin molding with good mass producibility and excellent heat resistance
and light resistance.

[0046]

The resin molding is molded through transfer molding. This makes it possible to form a concave part with
a complex shape that is difficult to mold through injection molding. 50
[0047]
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The resin molding may be mixed with at least one substance selected from the group consisting of fillers,
dispersants, pigments, fluorescent substances, reflective substances and light screening substances. This makes
it possible to provide a resin molding which corresponds to the requirements. For example, when a resin
molding having the effect of dispersing light is desired, fillers and dispersants would be mixed in.
Furthermore, when a surface mounted light emitting device which converts the wavelength so as to have a
desired color tone is desired, it would be mixed with a fluorescent substance. Furthermore, when it is desired
to suppress the transmittance of light to the back surface side in order to more efficiently extract light from the
light emitting element on the principal surface side, a light screening substance would be mixed in.

[0048]

The present invention relates to a manufacturing method for a resin molding in which a first lead anda 10
second lead are integrally molded and in which a concave part having a bottom surface and a side surface is
formed, wherein an upper mold forms a recess corresponding to the concave part of the resin molding, the first
lead has a first inner lead part and a first outer lead part and the second lead has a second inner lead part and a
second outer lead part; and the manufacturing method comprises: a first step in which the first outer lead part
and second outer lead part, as well as the first inner lead part and second inner lead part, corresponding to the
bottom surface of the concave part of the resin molding, are sandwiched between the upper mold and a lower
mold; a second step in which thermosetting resin is filled into the recessed portion sandwiched between the
upper mold and lower mold by means of a transfer molding process; and a third step in which the filled
thermosetting resin is heated and cured to mold the resin molding.

[0049] 20

In this way, since the first inner lead part and second inner lead part are sandwiched between an upper
mold and lower mold in the first step, flapping of the leads during transfer molding can be suppressed, making
it possible to manufacture a resin molding without occurrence of burrs. Furthermore, the first inner lead part
corresponding to the area where the light emitting element is installed can be exposed. Moreover, since the
back surface side and principal surface side of the first inner lead part corresponding to the bottom surface of
the concave part are exposed, heat can be dissipated from the back surface side when the light emitting element
is installed, making it possible to improve the heat dissipation characteristics.

[0050]

Furthermore, since the thermosetting resin is transfer-molded, resin moldings having a complexly shaped
concave part can be manufactured. Furthermore, resin moldings with excellent mass producibility, heat 30
resistance, light resistance, adhesion, etc. can be manufactured. It will be noted that thermoplastic resins are
heated to melting temperature and hardened by cooling. Thus, thermoplastic resins and thermosetting resins
differ in terms of the cooling process, and also differ in terms of whether or not curing can be performed
reversibly. Furthermore, thermoplastic resins have high viscosity during processing and do not allow molding
of highly complex shapes.

[0051]

The present invention relates to a manufacturing method for a surface mounted light emitting device
comprising a first resin molding in which a first lead and a second lead are integrally molded and in which a
concave part having a bottom surface and side surface is formed; a light emitting element which is installed on
the first lead; and a second resin molding which covers the light emitting element, wherein an upper mold 40
forms a recess corresponding to the concave part of the first resin molding, the first lead has a first inner lead
part and a first outer lead part and the second lead has a second inner lead part and a second outer lead part;
and the manufacturing method comprises: a first step in which the first outer lead part and second outer lead
part, as well as the first inner lead part and second inner lead part, corresponding to the bottom surface of the
concave part of the first resin molding, are sandwiched between the upper mold and a lower mold; a second
step in which a first thermosetting resin is filled into the recessed portion sandwiched between the upper mold
and lower mold by means of a transfer molding process; a third step in which the filled first thermosetting
resin is heated and cured to mold the first resin molding; a fourth step in which the upper mold is removed; a
fifth step in which the light emitting element is installed on the first inner lead part, a first electrode possessed
by the light emitting element is electrically connected to the first inner lead part, and a second electrode 50
possessed by the light emitting element is electrically connected to the second inner lead part; a sixth step in
which a second thermosetting resin is arranged inside the concave part in which the light emitting element has
been installed; and a seventh step in which the second thermosetting resin is heated and cured to mold the

VIZIO Ex. 1032 Page 00040



(12) JP 2006-156704 A 6/15/2006

second resin molding. This makes it possible to manufacture surface mounted light emitting devices with good

mass producibility. In particular, since thermosetting resins are used both for the first resin molding and second

resin molding, adhesion between the first resin molding and second resin molding can be improved as
compared to when a thermoplastic resin and a thermosetting resin are used. Furthermore, when manufacturing

the first resin molding through transfer molding, while the occurrence of burrs becomes a problem due to the

good resin flowability, burrs do not occur because the leads are firmly sandwiched between the upper mold

and lower mold. Furthermore, the sandwiched leads are exposed, making it possible to install the light emitting
element on the exposed portion and to connect electrodes possessed by the light emitting element to the leads

by means of wires or the like.

[0052] 10

The thermosetting resin, first thermosetting resin and second thermosetting resin are preferably at least one
type of resin selected from the group consisting of epoxy resin, modified epoxy resin, silicone resin, modified
silicone resin, acrylate resin and urethane resin. This makes it possible to manufacture surface mounted light
emitting devices with good mass producibility. Furthermore, because of the ample flowability and ease of
heating and curing, it becomes possible to provide surface mounted light emitting devices with excellent
moldability and excellent heat resistance and light resistance.

[Best mode for embodying the invention]
[0053]

The surface mounted light emitting device, resin molding and manufacturing method therefor according to
the present invention will be described below using modes of embodiment and embodiment examples. The 20
present invention is however not limited to these modes of embodiment and embodiment examples.

[0054]

<First mode of embodiment>

<Surface mounted light emitting device>

The surface mounted light emitting device according to a first mode of embodiment will be described
using the drawings. FIG. 1 is a simplified cross-sectional view of a surface mounted light emitting device
according to the first mode of embodiment. FIG. 2 is a simplified plan view illustrating a surface mounted light
emitting device according to the first mode of embodiment. FIG. 1 is a simplified cross-sectional view along I-
1 of FIG. 2.

[0055] 30

The surface mounted light emitting device according to the first mode of embodiment comprises a light
emitting device 10, a first resin molding 40 on which the light emitting element 10 is installed, and a second
resin molding 50 which covers the light emitting element 10. In the first resin molding 40, a first lead 20 for
installing the light emitting element 10 thereon and a second lead 30 which is electrically connected to the light
emitting element 10 are integrally molded.

[0056]

The light emitting element 10 comprises a pair of negative and positive first electrode 11 and second
electrode 12 on the same surface. In the present specification, the case where a pair of negative and positive
electrodes are present on the same surface will be described, but it is also possible to use a light emitting
element in which a pair of negative and positive electrodes are present on the top surface and bottom surface of 40
the element. In this case, the electrode on the bottom surface of the light emitting element is electrically
connected to the first lead 20 using an electrically conductive die bonding member, without using a wire.
[0057]

The first lead 20 has a first inner lead part 20a and first outer lead part 20b. The light emitting element 10
is installed on the first inner lead part 20a across a die bonding member. The first inner lead part 20a is
electrically connected by means of a wire 60 to the first electrode 11 possessed by the light emitting element
10. The first outer lead part 20b is exposed from the first resin molding 40. The first lead 20 has not only the
first outer lead part 20b on the outer side surface of the first resin molding 40, but may also have a portion,
called the first outer lead part 20b, exposed on the back surface side of the first resin molding 40, which first
outer lead part 20b can be a portion electrically connected to an external electrode. The first lead 20 uses a 50
metal member for connecting to an external electrode.

[0058]
The second lead 30 has a second inner lead part 30a and a second outer lead part 30b. The second inner
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lead part 30a is electrically connected by means of a wire 60 to the second electrode 12 possessed by the light
emitting element 10. The second outer lead part 30b is exposed from the first resin molding 40. The second
lead 30 has not only a second outer lead part 30b on the outer side surface of the second resin molding 40, but
may also have an exposed portion on the back surface side of the second resin molding 40, called the second
outer lead part 30b, which second outer lead part 30b can be a portion electrically connected to an external
electrode. The second lead 30 uses a metal member for connecting to an external electrode. An insulation
member 90 is provided in the area of the back surface side where the first lead 20 and second lead 30 approach
each other, so as to prevent short circuiting of the first lead 20 and second lead 30.

[0059]

The first resin molding 40 forms a concave part 40c having a bottom surface 40a and a side surface 40b. 10
The first inner lead part 20a of the first lead 20 is exposed from the bottom surface 40a of the concave part 40c
of the first resin molding 40. The light emitting element 10 is installed across a die bonding member on this
exposed portion. The first resin molding 40 is molded through transfer molding. A thermosetting resin is used
for the first resin molding 40. It is preferable for the opening of the concave part 40c to be wider than the
bottom surface 40a, with a slope being provided in the side surface 40b.

[0060]

The second resin molding 50 is arranged inside the concave part 40c so as to cover the light emitting
element 10. A thermosetting resin is used for the second resin molding 50. The second resin molding 50
contains a fluorescent substance 80. The fluorescent substance 80 used has a higher specific gravity than the
second resin molding 50 and thus precipitates to the bottom surface 40a side of the concave part 40c. 20
[0061]

In the present specification, the side on which the light emitting element 10 is installed is called the
principal surface side, and the opposite side is called the back surface side.

[0062]

The first resin molding 40 and second resin molding 50 use a thermosetting resin and have similar physical
properties such as coefficient of expansion, and thus have very good adhesion. Furthermore, using the
configuration described above makes it possible to provide a surface mounted light emitting device with
excellent heat resistance, light resistance, etc.

[0063]

The individual component members will be described in detail below. 30
[0064]

<Light emitting element>

The light emitting element 10 used comprises a semiconductor such as GaAIN, ZnS, ZnSe, SiC, GaP,
GaAlAs, AIN, InN, AllnGaP, InGaN, GaN or AllnGaN, which is formed as a light emitting layer on a
substrate. Examples of the semiconductor structure include homostructure, heterostructure and double
heterostructure, having an MIS junction, PIN junction or PN junction. Based on the material and crystal
mixture ratio of the semiconductor layer, it is possible to select various light emission wavelengths ranging
from ultraviolet to infrared. The light emitting layer may also be made into a single quantum well structure or
multiple quantum well structure, in which a thin film that generates quantum effects is formed.

[0065] 40

If usage outdoors and the like is to be allowed for, it is preferable to use a gallium nitride compound
semiconductor as a semiconductor material allowing high brightness light emitting elements to be formed,
furthermore, for red color, it is preferable to use a gallium-aluminum-arsenic semiconductor or aluminum-
indium-gallium-phosphorus semiconductor, but various types can be used depending on the application.

[0066]

When using a gallium nitride compound semiconductor, a material such as sapphire, spinel, SiC, Si, ZnO
or GaN monocrystal is used for the semiconductor substrate. To allow gallium nitride with good crystallinity
to be formed with good mass producibility, it is preferable to use a sapphire substrate. An example of a light
emitting element 10 using a nitride compound semiconductor will be presented. A configuration can be used in
which a buffer layer such as GaN or AIN is formed on a sapphire substrate, and over that, a first contact layer 50
which is an N or P type GaN, an active layer which is an InGaN thin film having quantum effects, a cladding
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layer which is a P or N type AlGaN, and a second contact layer which is a P or N type GaN are formed in
sequence. Gallium nitride compound semiconductors exhibit N type conductivity in a non-doped state. To
form a desired N type gallium nitride semiconductor with improved light emission efficiency or the like, it is
preferable to suitably introduce Si, Ge, Se, Te, C and the like as N type dopants.

[0067]

On the other hand, if a P type gallium nitride semiconductor is to be formed, doping is performed with P
type dopants such as Zn, Mg, Be, Ca, Sr, Ba or the like. Since it is difficult to make gallium nitride
semiconductors into P type simply by doping with P type dopants, it is necessary to accomplish conversion to
P type by heating in a furnace and annealing through low energy electron beam irradiation or plasma
irradiation after introducing the P type dopants. A semiconductor wafer formed in this manner is partially 10
etched to form positive and negative electrodes. The semiconductor wafer can then be sliced to the desired size
to form light emitting elements.

[0068]

A plurality of such light emitting elements 10 can be used at one’s discretion, and color mixing
characteristics of white display can be improved through combinations of such elements. For example, one can
use two light emitting elements 10 capable of emitting green light and one light emitting element 10 each
capable of emitting blue light and red light. For use as a full color light emitting device for display device use,
it is preferable to have a red light emission wavelength of 610 nm to 700 nm, a green light emission
wavelength of 495 nm to 565 nm, and a blue light emission wavelength of 430 nm to 490 nm. When white
mixed light is to be emitted with the surface mounted light emitting device of the present invention, taking into 20
consideration the complementary color relationship to the light emission wavelength from the fluorescent
substance and the degradation of translucent resin and the like, it is preferable for the light emission
wavelength of the light emitting element to be no less than 400 nm and no more than 530 nm, or more
preferably, no less than 420 nm and no more than 490 nm. To increase the excitation and light emission
efficiency of the light emitting element and fluorescent substance, no less than 450 nm and no more than 475
nm is even more preferable. It is also possible to use light emitting elements in which the ultraviolet region
shorter than 400 nm or the short wavelength region of visible light is made the main light emission wavelength
by combining with a member relatively resistant to degradation by ultraviolet light.

[0069]

Regarding the size of the light emitting element 10, a 1 mm square size can be mounted, and sizes suchas 30
600 pm square and 320 pm square can be mounted as well.

[0070]

<First resin molding>

The first resin molding 40 has a concave part 40c with a bottom surface 40a and a side surface 40b. The
first resin molding 40 comprises an integrally molded first lead 20 and second lead 30, extending outward from
the bottom surface a of the concave part 40c. The first inner lead part 20a of the first lead 20 forms a portion of
the bottom surface 40a of the concave part 40c. The second inner lead part 30a of the second lead 30 forms a
portion of the bottom surface 40a of the concave part 40c, and is separated from the first inner lead part 20a by
a predetermined gap. The light emitting element 10 is installed on the first inner lead part 20a corresponding to
the bottom surface 40a of the concave part 40c. The first inner lead part 20a corresponding to the bottom 40
surface 40a of the concave part 40c, the second inner lead part 30a corresponding to the bottom surface 40a of
the concave part 40c, and the first outer lead part 20b and second outer lead part 30b are exposed from the first
resin molding 40. The first lead 20 and second lead 30 are exposed on the back surface side. This makes it
possible to establish an electrical connection from the back surface side.

[0071]

The concave part 40c is provided with a slope so as to become wider in the opening direction. This makes
it possible to increase extraction of light in the forward direction. However, it is also possible to create a
circular cylindrical concave part without providing a slope. Furthermore, while a smooth slope is preferable, it
can also be provided with concavoconvexities. Providing concavoconvexities makes it possible to improve
adhesion at the interface between the first resin molding 40 and second resin molding 50. The slope angle of 50
the concave part, measured from the bottom surface 40c, is preferably not less than 95° and not more than
150°, or more preferably, not less than 100° and not more than 120°.
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[0072]

The shape of the principal surface side of the first resin molding 40 is rectangular, but can also be made
oval, circular, pentagonal, hexagonal, etc. The shape of the principal surface side of the concave part 40c is
oval, but can also be made substantially circular, rectangular, pentagonal, hexagonal, etc. Cathode marks are
provided in certain cases.

[0073]

The material of the first resin molding 40 is a thermosetting resin. It is preferably formed from at least one
thermosetting resin selected from the group consisting of epoxy resin, modified epoxy resin, silicone resin,
modified silicone resin, acrylate resin and urethane resin, with epoxy resin, modified epoxy resin, silicone resin
and modified silicone resin being especially preferable. For example, one can use a B stage solid epoxy resin 10
composition wherein, to 100 parts by weight of a colorless transparent mixture made by dissolving and mixing
epoxy resin consisting of triglycidyl isocyanurate (Chemical formula 1), hydrogenated bisphenol A diglycidyl
ether (Chemical formula 2), etc., and acid anhydride consisting of hexahydrophthalic anhydride (Chemical
formula 3), 3—methyl hexahydrophthalic anhydride (Chemical formula 4), 4-methyl hexahydrophthalic
anhydride (Chemical formula 5), etc. in an equivalent quantity to the epoxy resin, there is added 0.5 parts by
weight of DBU (1,8—diazabicyclo(5,4,0)undecene—7) (Chemical formula 6) as a curing promoter, 1 part by
weight of ethylene glycol (Chemical formula 7) as an auxiliary catalyst, 10 parts by weight of titanium oxide
pigment and 50 parts by weight of glass fiber, and curing reaction is partially induced by heating.

[0074]
[Chemical formula 1] 20
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[Chemical formula 5]

0O=0

e

X

O

o]

[0079]
[Chemical formula 6]

[0080]
[Chemical formula 7]

HO—CHy—CHp—OH

[0081]

The first resin molding 40 is preferably hard, because it has the function of a package. Furthermore, the
first resin molding 40 can be either translucent or not, this being designed at one’s discretion according to the
application, etc. For example, the first resin molding 40 can be mixed with a light screening substance to
reduce the amount of light transmitted through the first resin molding 40. It is also possible to mix with fillers
and dispersants so that the light from the surface mounted light emitting device will be uniformly outputted
mainly forward and to the sides. Furthermore, white pigments may be added rather than dark pigments in order
to reduce light absorption. In this way, the first resin molding 40 can be mixed with at least one substance
selected from the group consisting of fillers, dispersants, pigments, fluorescent substances, reflective
substances and light screening substances in order to impart particular functions.

[0082]

<First lead and second lead>

The first lead 20 has a first inner lead part 20a and a first outer lead part 20b. The bottom surface 40a of
the concave part 40c of the first resin molding 40 in the first inner lead part 20a is exposed, and the light
emitting element 10 is installed thereon. This exposed first inner lead part 20a needs only to have a surface
area for installing the light emitting element 10 thereon, but a greater surface area is preferable from the
standpoint of thermal conductivity, electrical conductivity, reflection efficiency, etc. The first inner lead part
20a is electrically connected by means of a wire 60 to the first electrode 11 of the light emitting element 10.
The first outer lead part 20b is the portion exposed from the first resin molding 40, excluding the portion on
which the light emitting element 10 is installed. The first outer lead part 20b, in addition to being electrically
connected to an external electrode, also has the function of conducting heat.

[0083]

The second lead 30 has a second inner lead part 30a and a second outer lead part 30b. The bottom surface
40a of the concave part 40c of the first resin molding 40 in the second inner lead part 30a is exposed. This
exposed second outer lead part 30b needs only to have a surface area for electrically connecting to the second
electrode 12 of the light emitting element 10, but a greater surface area is preferable from the standpoint of
reflection efficiency. The first outer lead part 20b and second outer lead part 30b on the back surface side are
exposed and substantially form a single plane. This makes it possible to increase the mounting stability of the
surface mounted light emitting device. Furthermore, in order to prevent shorting due to solder between the
back surfaces of the first inner lead part 20a and second inner lead part 30a during soldering, it is possible to
thinly coat with an electrically insulating insulation member 90. The insulation member 90 is a resin or the
like.
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[0084]

The first lead 20 and second lead 30 can be constructed using a good electrical conductor such as iron,
phosphor bronze, copper alloy or the like. Furthermore, to increase the reflectance of light from the light
emitting element 10, a metal plating of silver, aluminum, copper, gold or the like can be applied to the front
surface of the first lead 20 and second lead 30. Furthermore, to increase the reflectance of the front surface of
the first lead 20 and second lead 30, these are preferably made smooth. Moreover, to improve heat dissipation
characteristics, the surface area of the first lead 20 and second lead 300 can be increased. This makes it
possible to effectively suppress temperature increase of the light emitting element 10, allowing a relatively
large amount of electricity to be supplied to the light emitting element 10. Furthermore, heat dissipation
characteristics can be improved by making the first lead 20 and second lead 30 thicker-walled. In this case, 10
molding processes such as bending of the first lead 20 and second lead 30 will be difficult, so these are cut to a
predetermined size. Furthermore, by making the first lead 20 and second lead 30 thick-walled, deflection of the
first lead 20 and second lead 30 is reduced, making it easier to mount the light emitting element 10.
Conversely, making the first lead 20 and second lead 30 into a thin flat plate shape makes it easier to perform
molding processes involving bending and allows molding into particular shapes.

[0085]

The first lead 20 and second lead 30 are a pair of positive and negative electrodes. There needs to be at
least one first lead 20 and one second lead 30, but a plurality of each may also be provided. Furthermore,
multiple second leads 30 need to be provided when multiple light emitting elements 10 are to be installed on
the first lead 20. 20
[0086]

<Second resin molding>

The second resin molding 50 is provided in order to protect the light emitting element 10 from external
forces, dust, moisture and the like from the external environment. It also allows light outputted from the light
emitting element 10 to be efficiently discharged to the outside. The second resin molding 50 is arranged inside
the concave part 40c of the first resin molding 40.

[0087]

The material of the second resin molding 50 is a thermosetting resin. It is preferably formed from at least
one thermosetting resin selected from the group consisting of epoxy resin, modified epoxy resin, silicone resin,
modified silicone resin, acrylate resin and urethane resin, with epoxy resin, modified epoxy resin, silicone resin 30
and modified silicone resin being especially preferable. The second resin molding 50 preferably is hard in
order to protect light emitting element 10. The second resin molding 50 preferably uses a resin with excellent
heat resistance, weather resistance and light resistance. The second resin molding 50 can also be mixed with at
least one substance selected from the group consisting of fillers, dispersants, pigments, fluorescent substances
and reflective substances in order to impart particular functions. The second resin molding 50 may contain
dispersants. As specific dispersants, barium titanate, titanium oxide, aluminum oxide, silicon oxide and the like
can be favorably used. Furthermore, organic and inorganic coloring dyes and coloring pigments may be
included for the purpose of cutting undesired wavelengths. Moreover, a fluorescent substance 80 which
absorbs light from the light emitting element 10 and subjects it to wavelength conversion may be included in
the second resin molding 50. 40
[0088]

(Fluorescent substances)

The fluorescent substance 80 is suitably a substance which absorbs light from the light emitting element
10 and converts it to light of a different wavelength. It is preferably at least one substance selected, for
example, from among nitride phosphors, oxynitride phosphors or sialon phosphors activated mainly by a
lanthanoid element such as Eu or Ce; alkaline earth halogen apatite phosphors activated mainly by a lanthanoid
element such as Eu or a transition metal element such as Mn; alkaline earth metal haloborate phosphors,
alkaline earth metal aluminate phosphors, alkaline earth silicates, alkaline earth sulfides, alkaline earth
thiogallates, alkaline earth silicon nitride, germanates, or rare earth aluminates activated mainly by a
lanthanoid element such as Ce, or organic and organic complexes activated mainly by a rare earth silicate or a 50
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lanthanoid element such as Eu. Specific examples which can be used include the following phosphors, but are
not limited thereto.
[0089]

Nitride phosphors activated mainly with a lanthanoid element such as Eu or Ce include M,SisNg:Eu,
CaAlSiN;:Eu (where M is at least one element selected from among Sr, Ca, Ba, Mg and Zn) and the like.
Other examples include M,SisNg:Eu, MSi;N1o:Eu, M gSisOg,Ng:Eu, M 9Si;001Njo:Eu (where M is at least
one element selected from among Sr, Ca, Ba, Mg and Zn) and the like.

[0090]

Oxynitride phosphors activated mainly by a lanthanoid element such as Eu or Ce include MSi,O,N;:Eu
(where M is at least one element selected from among Sr, Ca, Ba, Mg and Zn) and the like.

[0091]

Sialon phosphors activated mainly by a lanthanoid element such as Eu or Ce include M;;Siis.
qAlygOgNi6.p:Ce, M=Al-Si—-O-N (where M is at least one element selected from among Sr, Ca, Ba, Mg and
Zn, qis 0to 2.5, and pis 1.5 to 3) and the like.

[0092]

Alkaline earth halogen apatite activated mainly by a lanthanoid element such as Eu or a transition metal
element such as Mn include Ms(PO,);X:R (where M is at least one element selected from among Sr, Ca, Ba,
Mg and Zn; X is at least one element selected from among F, CI, Br and I; and R is one or more of Eu, Mn, or
Eu and Mn) and the like.

[0093]

Alkaline earth metal haloborate phosphors include M;BsO¢X:R (where M is at least one element selected
from among Sr, Ca, Ba, Mg and Zn; X is at least one element selected from among F, CI, Br and [; and R is
one or more of Eu, Mn, or Eu and Mn) and the like.

[0094]

Alkaline earth metal aluminate phosphors include SrAl,O4:R, Sr4Al140,5:R, CaAl,O4:R, BaMg,Al60,7:R,
BaMg,Al1501,:R, BaMgAl;;0;7:R (where R is at least one of Eu, Mn, or Eu and Mn) and the like.

[0095]

Alkaline earth sulfide phosphors include La,0,S:Eu, Y,0,S:Eu, Gd,0,S:Eu and the like.
[0096]

Rare earth aluminate phosphors activated mainly by a lanthanoid element such as Ce include YAG
phosphors represented by the composition formulas Y3AlsO15:Ce, (Y.3Gdg»)3Al5012:Ce, Y3(AlpgGag2)sO12:Ce
and (Y, Gd);(Al, Ga)sOy,, and the like. These also include Tb;Als01,:Ce, LuzAlsO,,:Ce and the like, where
some or all of Y is substituted with Tb, Lu or the like.

[0097]

Other phosphors include ZnS:Eu, Zn,GeO4:Mn, MGa,S4:Eu (where M is at least one element selected
from among Sr, Ca, Ba, Mg and Zn; and X is at least one element selected from among F, Cl, Br and I) and the
like.

[0098]
If desired, one or more elements selected from among Tb, Cu, Ag, Au, Cr, Nd, Dy, Co, Ni and Ti instead
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of or in addition to Eu can be included in the phosphors described above.
[0099]

Furthermore, phosphors other than the phosphors described above which have similar performance and
effects can also be used.
[0100]

As these phosphors, depending on the excitation light of the light emitting element 10, it is possible to use
phosphors having a yellow, red, green or blue light emission spectrum; phosphors having an emission
spectrum of an intermediate color such as yellow, blue-green or orange can also be used. Surface mounted
light emitting devices having various light emission colors can be manufactured by using various combinations
of these phosphors. 10
[0101]

For example, a GaN compound semiconductor which emits blue color can be used to illuminate the
fluorescent substance Y3AlsO5:Ce or (YosGdg2)3;Als015:Ce and perform wavelength conversion. A surface
mounted light emitting device which emits white light can be provided using mixed color obtained by mixing
light from the light emitting element 10 and light from the phosphor 60.

[0102]

For example, by using a phosphor 60 consisting of CaSi,O,N;:Eu or SrSi,O,N,:Eu which emits green to
yellow light, the phosphor (Sr, Ca)s(PO,4);Cl:Eu, which emits blue light, and (Ca, Sr),SisNg:Eu, which emits
red light, it is possible to provide a surface mounted light emitting device with good color rendering which
emits white light. This uses the three primary colors red, blue and green, and thus makes it possible to 20
implement the desired white light by changing the blending ratio of the first phosphor and second phosphor
[0103]

(Other)

It is possible to additionally provide a Zener diode as a protective element in the surface mounted light
emitting device. The Zener diode can be installed separately from the light emitting element 10 on the first lead
on the bottom surface 40a of the concave part 40c. Furthermore, it is possible to employ a configuration
wherein the Zener diode is installed on the first lead 20 on the bottom surface 40a of the concave part 40c, and
the light emitting element 10 is installed on top of it. A 280 um square size as well as a 300 pm square size and
the like can be used.

[0104] 30

Wire 60 electrically connects the second electrode 12 of the light emitting element 10 to the second lead
30 and the first electrode 11 of the light emitting element 10 to the first lead 20. The wire 60 should have good
ohmic characteristics, mechanical connection characteristics and electrical conductivity and thermal
conductivity in relation to the light emitting element 10. The thermal conductivity is preferably 0.01
cal/(S)(cmz)(OC/cm) or greater, with 0.5 cal/(S)(cmz)(°C/cm) or greater being more preferable. Electrical
conduction is achieved by stretching a wire from immediately above the light emitting element 10 to a wire
bonding area with a plated wiring pattern.

[0105]

Using the above configuration makes it possible to provide a surface mounted light emitting device
according to the present invention. 40
[0106]

<Mounted state of surface mounted light emitting device>

The mounted state in which electrical connection has been made to an external electrode using the above-
described surface mounted light emitting device will be illustrated. FIG. 3 is a simplified cross-sectional view
illustrating the mounted state of a surface mounted light emitting device according to the first mode of
embodiment.

[0107]

A heat dissipating member 110 can be provided across a heat dissipating adhesive 100 on the back surface
side of the surface mounted light emitting device. This heat dissipating adhesive 100 preferably has higher
thermal conductivity than the material of the first resin molding 40. As the material of the heat dissipating 50
adhesive 100, electrically insulative epoxy resin, silicone resin or the like can be used. The material of the heat
dissipating member 110 is preferably aluminum, copper, tungsten, gold or the like, which have good electrical
conductivity. In addition, by providing the heat dissipating member 110 across heat dissipating adhesive 100
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so as to contact only the first lead 20, it is possible to also use a eutectic metal, including solder, which has
good electrical conductivity, as the heat dissipating adhesive. The back surface side of the surface mounted
light emitting device is flat, making it possible to maintain stability during mounting to the heat dissipating
member 110. In particular, heat dissipation characteristics are high because the first lead 20 and heat
dissipating member 110 are provided so as to have minimal distance to the light emitting element 10.

[0108]

The first outer lead part 20b of the first lead 20 and the second outer lead part 30b of the second lead 30
are electrically connected to an external electrode. The first lead 20 and second lead 30 are thick-walled flat
plates, and are thus electrically connected by being sandwiched by the external electrode and heat dissipating
member 90. Lead-free solder is used for electrical connection of the first outer lead part 20b and second outer 10
lead part 30b to the external electrode. It is also possible to establish electrical connection by installing the first
outer lead part 20b, etc. onto an external electrode.

[0109]

<Second mode of embodiment>

A surface mounted light emitting device according to a second mode of embodiment will be described.
Description of parts employing the same configuration as in the surface mounted light emitting device of the
first mode of embodiment will be omitted. FIG. 4 is a simplified plan view illustrating a surface mounted light
emitting device according to the second mode of embodiment.

[0110]

In this surface mounted light emitting device, concavoconvexities are provided in the first lead 21 and 20
second lead 31, increasing the contact surface area with the first resin molding 40. This makes it possible to
prevent the first lead 21 and second lead 31 from coming loose from the first resin molding 40.

[0111]

<Third mode of embodiment>

A surface mounted light emitting device according to a third mode of embodiment will be described.
Description of parts employing the same configuration as in the surface mounted light emitting device of the
first mode of embodiment will be omitted. FIG. 5 is a simplified cross-sectional view illustrating a surface
mounted light emitting device according to the third mode of embodiment.

[0112]

This surface mounted light emitting device uses a thin-walled flat plate for the first lead 22 and second 30
lead 32. This makes it possible to provide a more compact and thin surface mounted light emitting device. The
thin-walled flat plate shape can be made a rectangular shape as shown in the first mode of embodiment, and
can also be made into a shape provided with concavoconvexities, as shown in the second mode of
embodiment.

[0113]

<Fourth mode of embodiment>

A surface mounted light emitting device according to a fourth mode of embodiment will be described.
Description of parts employing the same configuration as in the surface mounted light emitting device of the
third mode of embodiment will be omitted. FIG. 6 is a simplified cross-sectional view illustrating a surface
mounted light emitting device according to the fourth mode of embodiment. 40
[0114]

In this surface mounted light emitting device, the first lead 23 and second lead 33 are bent to the principal
surface side. The first lead 23 and second lead 33 are made thin-walled, and thus can be easily bent. As a
result, during mounting, solder climbs up the bent first outer lead part 23b and second outer lead part 33b,
allowing strong securement. In the transfer molding process, when the first resin is poured in, the first inner
lead part 23a and second inner lead part 33b are sandwiched between an upper mold and lower mold, so burrs
do not occur even though the first inner lead part 23a and second inner lead part 33b are thin-walled.

[0115]

<Fifth mode of embodiment>

A surface mounted light emitting device according to a fifth mode of embodiment will be described. 50
Description of parts employing the same configuration as in the surface mounted light emitting device of the
third mode of embodiment will be omitted. FIG. 7 is a simplified cross-sectional view illustrating a surface
mounted light emitting device according to the fifth mode of embodiment. FIG. 8 is a simplified cross-
sectional view illustrating the mounted state of the surface mounted light emitting device according to the fifth
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mode of embodiment.
[0116]

In this surface mounted light emitting device, the first outer lead part 24b and second outer lead part 34b
are bent to the principal surface side and are further bent to the outside. As a result, the surface mounted light
emitting device can be sandwiched by the heat dissipating member 90 and external electrode, making
mounting easier and allowing the mounting stability to be improved. Furthermore, the location of connection
of the first lead 24 and second lead 34 to the external electrode can be made higher than the location of
securement of the first lead 24 and second lead 34 to the heat dissipating member 90. This makes it possible to
conceal the entire surface mounted light emitting device excluding the light emitting surface above the
mounting substrate, thus allowing the mounting substrate itself to be efficiently used as a reflective member. 10
[0117]

<Sixth mode of embodiment>

A surface mounted light emitting device according to a sixth mode of embodiment will be described.
Description of parts employing the same configuration as in the surface mounted light emitting device of the
third mode of embodiment will be omitted. FIG. 9 is a simplified cross-sectional view illustrating a surface
mounted light emitting device according to the sixth mode of embodiment.

[0118]

In this surface mounted light emitting device, a heat dissipating member 91 is incorporated into the first
resin molding 41. The heat dissipating member 91 is arranged on the back surface of the first inner lead part
25a. As aresult, it becomes possible to provide a surface mounted light emitting device integrally possessinga 20
heat dissipating member 91. Furthermore, it becomes unnecessary to provide the heat dissipating member 91
as a separate member, and adhesion between the surface mounted light emitting device and the head
dissipating member 91 need not be taken into consideration. Furthermore, the heat dissipating member 91 can
be made substantially coplanar with the back surface side of the first resin molding 41, making it possible to
improve the stability of the surface mounted light emitting device. The first outer lead part 25b and second
outer lead part 35b are bent into a predetermined shape.

[0119]

In this surface mounted light emitting device, the first inner lead part 25a and second inner lead part 35a
are sandwiched between an upper mold and lower mold, and a predetermined concave part is provided on the
principal surface side and rear surface side of the first inner lead part 25a and second inner lead part 35a. This 30
makes it possible to more effectively prevent the first inner lead part 25a and second inner lead part 35a from
coming loose. Furthermore, this makes it possible to provide a surface mounted light emitting device having a
predetermined thickness.

[0120]

<Manufacturing method for surface mounted light emitting device>

A manufacturing method for a surface mounted light emitting device according to the present invention
will be described. This manufacturing method pertains to the surface mounted light emitting device described
above. FIG. 10 (a) through (e) are simplified cross-sectional views illustrating manufacturing steps for a
surface mounted light emitting device according to the first mode of embodiment.

[0121] 40

The first outer lead part 20b and second outer lead part 30b, as well as the first inner lead part 20a and
second inner lead part 30a, corresponding to the bottom surface 40a of the concave part 40c of the first resin
molding 40, are sandwiched between an upper mold 120 and lower mold 121 (first step).

[0122]

The upper mold 120 forms a recess corresponding to the concave part of the first resin molding. The
portion of the upper mold 120 corresponding to the bottom surface 40a of the concave part 40c of the first
resin molding 40 is formed so as to contact the first inner lead part 20a and second inner lead part 30a.

[0123]

The first thermosetting resin is poured into the recessed portion sandwiched between the upper mold 120
and lower mold 121 through a transfer molding process (second step). 50
[0124]

In the transfer molding process, the first thermosetting resin, in the form of pellets having a predetermined
size, is placed into a predetermined container. Pressure is applied to that predetermined container. The first
thermosetting resin, in a molten state, is poured into the recessed portion sandwiched between the connected
upper mold 120 and lower mold 121 from that predetermined container. The upper mold 120 and lower mold
121 are heated to a predetermined temperature, curing the poured first thermosetting resin. This series of steps
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is called a transfer molding process.
[0125]

Because the first inner lead part 20a and second inner lead part 30a are sandwiched, there is no flapping of
the first inner lead part 20a and second inner lead part 30a when pouring the first thermosetting resin, making
it possible to suppress the occurrence of burrs.

[0126]

The poured first thermosetting resin is heated and cured to mold the first resin molding 40 (third step 3).
[0127]

In this way, the first resin molding 40 using thermosetting resin is molded. This makes it possible to
provide a package with excellent heat resistance, light resistance, adhesion, etc. Furthermore, this makes it 10
possible to provide a first resin molding 40 using thermosetting resin comprising a concave part 40c having a
bottom surface 40a and side surface 40b.

[0128]

The upper mold 120 and lower mold 121 are removed (fourth step).
[0129]

The upper mold 120 and lower mold 121 are removed in order to install the light emitting element 10. If
curing is incomplete, post-curing is performed to increase the mechanical strength of the resin molding 40 to
an extent that handling problems do not occur.

[0130]

The light emitting element 10 is installed on the first inner lead part 20a. The first electrode 11 possessed 20
by the light emitting element 10 and the first inner lead part 20a are electrically connected. The second
electrode 12 possessed by the light emitting element 10 and the second inner lead part 20b are electrically
connected (fifth step).

[0131]

The first electrode 11 and first inner lead part 20a are electrically connected by means of a wire 60.
However, if the light emitting element 10 has an electrode on the top surface and bottom surface, electrical
connection is established solely by means of die bonding, without using a wire. Next, the second electrode 12
and second inner lead part 30a are electrically connected by means of a wire 60.

[0132]

The second thermosetting resin is arranged inside the concave part 40c in which the light emitting element 30
10 has been installed (sixth step).

[0133]

Regarding the method of arranging this second thermosetting resin, it is possible to use a dropwise
addition means, injection means, extrusion means or the like, but using a dropwise addition means is
preferable. This is because using a dropwise addition means makes it possible to effectively drive out the air
remaining inside the concave part 40c. The second thermosetting resin is preferably mixed in advance with a
fluorescent substance 80. This makes it possible to easily perform color adjustment of the surface mounted
light emitting device.

[0134]

The second thermosetting resin is heated and cured to mold the second resin molding (seventh step). 40
[0135]

In this way, a surface mounted light emitting device can be easily manufactured. Furthermore, both the
first resin molding 40 and second resin molding 50 can be molded from thermosetting resin, making it possible
to provide a surface mounted light emitting device with high adhesion. Moreover, a surface mounted light
emitting device can be provided having excellent heat resistance, light resistance, adhesion, etc., in which
peeling does not occur at the interface between the first resin molding 40 and the second resin molding 50.
[Embodiment example 1]

[0136]

The surface mounted light emitting device according to the first embodiment example is shown in FIG. 1
and FIG. 2. Description of aspects employing the same configuration as the surface mounted light emitting 50
device according to the first mode of embodiment will be omitted.
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[0137]

The surface mounted light emitting device according to embodiment example 1 comprises a light emitting
element 10, a first resin molding 40 on which the light emitting element 10 is installed, and a second resin
molding 50 which covers the light emitting element 10. In the first resin molding 40, a first lead 20 for
installing the light emitting element 10 thereon and a second lead 30 which is electrically connected to the light
emitting element 10 are integrally molded. The first resin molding 40 comprises a concave part 40c having a
bottom surface 40a and a side surface 40b, and the opening of the concave part 40c is wider than the bottom
surface 40a, with a slope being provided in the side surface 40Db.

[0138]

The light emitting element 10 used is of the GaN type, which emits blue light. The light emitting element 10
10 has a first electrode 11 and second electrode 12 on the same surface, and is adhered to the first lead 20 face
up using a die bonding resin (epoxy resin containing silver). The first electrode 11 is electrically connected to
the first lead 20 using a gold wire 60. The second electrode 11 is likewise electrically connected to the second
lead 30 using a gold wire 60. The first lead 20 and second lead 30 use copper as the base material, with silver
plating being applied to the portion exposed from the first resin molding 40. The first lead 20 and second lead
30 use somewhat thick plates (approximately 0.5 mm), and the back surface side of the first lead 20 and second
lead 30 are exposed. The first resin molding 40 uses 100 parts by weight of a mixture prepared using epoxy
resin consisting of triglycidyl isocyanurate and acid anhydride consisting of hexahydrophthalic anhydride at an
equivalent ratio, to which are added 0.5 parts by weight of DBU, 1 part by weight of ethylene glycol, 10 parts
by weight of titanium oxide pigment and 50 parts by weight of glass fiber. The second resin molding 50 uses 20
silicone resin. The second resin molding 50 is uniformly mixed with a YAG phosphor 80 having the
composition (Y gGdy2);Als01,:Ce. The second resin 50 is arranged in the concave part 40c having a bottom
surface 40a and side surface 40b, and the front surface of the second resin molding 50 is aligned with the top
surface of the concave part 40c. In this way, the quantity of YAG phosphor 80 per product is made uniform.
An insulation member 90 consisting of an epoxy resin sheet of a predetermined thickness is glued to the back
surface side of the first lead 20 and second lead 30.

[0139]

The surface mounted light emitting device according to embodiment example 1 is manufactured by the
following process. FIG. 10 is a simplified cross-sectional view illustrating the manufacturing steps for the
surface mounted light emitting device according to embodiment example 1. 30
[0140]

A predetermined lead frame is punched to provide multiple first leads 20 and second leads 30. The lead
frame is secured to a lower mold 121 heated to approximately 150°C. The lead frame is sandwiched with an
upper mold 120 likewise heated to approximately 150°C. The sandwiched area corresponds to the inners lead
parts 20a, 30a and outer lead parts 20b, 30b of the first lead 20 and second lead 30. Tablets obtained by
tableting the aforementioned epoxy resin composition corresponding to the first resin molding 40 are arranged
in the mold cylinder part. These tablets are run into the mold by means of a piston (transfer molding). The
epoxy resin which has been run in is heated in the mold at approximately 150°C for approximately 3 minutes
to effect a temporary cure. Next, the upper mold 120 and lower mold 121 are separated and the semi-cured
product of the aforementioned epoxy resin composition is removed from the mold. After removing, the main 40
cure is performed by additionally heating for approximately 3 hours at approximately 150°C. A lead frame is
thereby obtained, in which the first resin molding 40 is molded as the fully cured product of the
aforementioned epoxy resin composition integrally molded with the lead frame. The first resin molding 40
forms a concave part 40c having a bottom surface 40a and side surface 40b, with the lead frame being exposed
for the bottom surface 40a. Plating is applied to the portions of the lead frame corresponding to the outer lead
parts 20b and 30b.

[0141]

Next, the light emitting element 10 is die-bonded to the bottom surface 40a of the concave part 40c. The
first electrode 11 possessed by the light emitting element 10 and the first inner lead part 20a of the first lead
20, and the second electrode 12 and the second inner lead part 30a of the second lead 30 are respectively 50
electrically connected using a wire 60.

[0142]
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Next, silicone resin corresponding to the second resin molding 50, mixed uniformly with YAG phosphor 80, is
added dropwise up to the top surface of the concave part 40c. The YAG phosphor 80 precipitates according to
the viscosity, etc. of the silicone resin. Precipitation of the YAG phosphor 80 makes it possible to arrange
YAG phosphor at the periphery of the light emitting element 10, making it possible to provide a surface
mounted light emitting device having a predetermined color tone. After dropwise addition, the silicone resin is
cured to form the second resin molding 50.

[0143]

Finally, the lead frame is cut at a predetermined location to form the first outer lead part 20b and second
outer lead part 30b. The surface mounted light emitting device according to embodiment example 1 can be
manufactured in this manner. 10
[Industrial applicability]

[0144]

The surface mounted light emitting device of the present invention can be used in illumination fixtures,
displays, portable telephone backlights, camera flash lights, auxiliary light sources for video illumination, etc.
[Brief description of the drawings]

[0145]

[FIG. 1] is a simplified cross-sectional view illustrating a surface mounted light emitting device according to a
first mode of embodiment.

[FIG. 2] is a simplified plan view illustrating a surface mounted light emitting device according to a first mode
of embodiment. 20
[FIG. 3] is a simplified cross-sectional view illustrating the mounted state of the surface mounted light
emitting device according to the first mode of embodiment.

[FIG. 4] is a simplified plan view illustrating a surface mounted light emitting device according to a second
mode of embodiment.

[FIG. 5] is a simplified cross-sectional view illustrating a surface mounted light emitting device according to a
third mode of embodiment.

[FIG. 6] is a simplified cross-sectional view illustrating a surface mounted light emitting device according to a
fourth mode of embodiment.

[FIG. 7] is a simplified cross-sectional view illustrating a surface mounted light emitting device according to a
fifth mode of embodiment. 30
[FIG. 8] is a simplified cross-sectional view illustrating the mounted state of the surface mounted light
emitting device according to the fifth mode of embodiment.

[FIG. 9] is a simplified cross-sectional view illustrating a surface mounted light emitting device according to a
sixth mode of embodiment.

[FIG. 10] (a) through (e) are simplified cross-sectional views illustrating the steps for manufacturing the
surface mounted light emitting device according to the first mode of embodiment.

[FIG. 11] is a simplified plan view illustrating a conventional surface mounted light emitting device.

[FIG. 12] is a simplified cross-sectional view illustrating a convention surface mounted light emitting device.
[Description of reference symbols]

[0146] 40
10 Light emitting element

11 First electrode

12 Second electrode

20 First lead

20a First inner lead part

20b First outer lead part

30 Second lead

30a Second inner lead part

30b Second outer lead part

40 First resin molding 50
40a Bottom surface

40b Side surface

40c Concave part

50 Second resin molding

60 Wire

70 Filler

80 Fluorescent substance

90 Insulation member
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100 Heat dissipating adhesive
110 Heat dissipating member
120 Upper mold

121 Lower mold

210 Light emitting element

220 Installation lead frame

230 Wire connection lead frame
240 Molding

250 Translucent sealing resin
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HVWENEDGCaNTHIFE20a 27 MEZzHICERLEMKET B ENTES,
ZHV T LREEMIERI, LA ER—T LEVIRETCNMEELEZ KT, BB,
NN FEEBM ESERZHEMEONMET) TLLPEREER TS HEA61F. NA R — X
YhRFELTS i, Ge., Se. Te., CHEZBHEATSHIEMNFXL L,

[006 7]

—H. PRZEHAHVY L PEHEKEEXIEZ2HH5E., PERRKR—NXYRFTHZZn, Mg

Be. Ca. Sr., Ba%ZzrFR—7&8%, AV ITLRPLEHENKEZ, PH K-/}
ER=JTLEREFFTERPRELLICSWVESD PR R—)SY MEAKIC, Fick 2 mEA, KE
THEBEL TS ARBEBHFICIOD 72— VT 5 TPRHEIEZIRXRERDE, T5LT 10
BRENELERIIN=—FEIMICT Yy F U IR ESHTEADKREBEMEER S S, Z
DHBPEERKTIIN—ZFEORETIRRYWM T I LICI->TRAEZETEEXNIEZ N
TZE 5,

[006 8]

COLERAETIOR., HHEBBEHVWZ LN TE, ZTOMAEEDEICK> THM
ZRICBUZEAEZALIEZ2 2L TE2, A, MOERDHENXATRERELET I
Oz2M. SORNUTCFOORDIERHVTEZRNLZTF1IO0OZZTNTNIMMITDET S L
Mk 2, B, EREEHO T IV —FNEEE LTHHT 2 7DICIERAEFROFRENL
WEMNG61TO0nmMAMAS5700nm, MEBROBXEEN4 IS5 nmMhS5565nm, H
FORNEEN 430 nmAhS5490nmTHETENHFEL, AFEBHOEXmMIERE 20
HEBEBICBVWTHBRORBEGOEER LI EZ LG, HXEYEIMCLOREBEE L OHEHM
BREAEBMIBEOLNLEZZEB LU TCHNAETORNALEEZFX400nmES530nmlF
MEFEEFLL, 420 nmdLE490nnmB FREXOHFFEFLY, BAEETLHAMEL O
., Bt EZTNZTNIoM EXE272HICE. 450nmMUE4 75 nmdTFRETS
KIHFE LWV, BB, WENEABRCIOHELIT NI VBMEOMAGDEICXID 400
nmEDHOENMBEHEOCVEAEEOREEREKZ FRNCBE LT IZREEFZH VS
2 TED,

[006 9]

HUFZEFTODORZETWE D Il mmY A XAAFEETRET, 0600 pm. 0320 pmMY
A RXAEDEDE FEEWRTDH S, 30
(00701

<1 O Mg R K >

H1IOMIEKEAXR4O0EF, EKmid4d0alfliidobeZRiDOME40czAELTVS,
F1IOMBKEAR40E, MHA40 cOBRmHarLHNAMIELETZHE1DOY—R20KUH
20 —RFR30Z—hklELTWVWSE, HFE1DUV—F20D0HE1DAF—U—=KEH 2 0 a
[ZSN H40cOREm4E40aD—EFHBEERKLTWVWS, F2DYU—=KFK30DFHE2D1 2T —
U—KR#H30aid,. MEB40cDEHREI0aD - MEERLTEY., H1DODLYF—V —
Ri20abiEDMBHNTVS. M40 cDEHRAL0 alcHNT2H1DAL YT —
U—FiE20al@E@NAEFTFIOZWET S, M40 cODEH4S40alcHETEZEL DA
YF—U—F#H20alt, M40 cDEMH440alcHEYTEHE2DLF—1U—FE3 40
Dabt,. FE1DOD7UE—=—UU—=—FH20b, H2O07 U2 —U—=—FHH30bldx., B 1 DO
HIEK 4 0SB HLTWVWS, EHEMOE1I OV —=—FR20/UTCFE20D) —FK30E&EHL
TV, TNIREXLEBMLSEBELAER TS ENTE S,

[o07 1]

M 4 0 clid, BIIAMICIANTERZ XSICHEMERT S, THICX DTN TIANDNE
OROEBLZEZRMETZIENTEE, L, BREZERIT T, HEEKROMEBET S b
ETED, T, EHAREBOIETPIHFEFLULAMMZRITIZ I EETES, MiZ KT
22LICEDBE1IOBBEREA40OLE 2O0BEBEREAS OLtDRTBOEX/LEEZN ET 3
CENTES, MEA40cOERAER, KEHA2ASWMWELTIS LLETS50° LR
FLWLA, 100° UET20° UFARIKIHFEL WL, 50
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007 2]

B1OBERIEA4OODTFHMMOBRIBEIETH SN, HH., HE. LAE. SNAESE
9B TES, MBA40coOFHEMOBKREZ, MHTHAN, BB, HIE. HA
. AARELTIZILELAGETHE, IEDHABIC., WY —-FXx—=—2 20 TEL,
007 3]

B OBERIEAR 4 0DOMERIABICEMIETCD 5., AMAEEEED > 5. T RF 2/
fe. 2T RFTHE., >Va—-VEE. 2% Va—-YEKE. 7279 L0V—-FEKE. VL
ZUBBENS RSN RERINZ AR ITEICIVERTZZEMFEFLL. KIS
IRFIHEE., ZEHRZRKFIBE. Va—-VEK, 2 Va—-YEEMFELL. A
AE. FPVITVTINAVITRIL—F (fb1) ( KFRELRUERT 2/ —)VADYT YT I)
T—7) (fb2) &V E2RFVEEE. "FH e oMk 2l ({L3) . 3 —
AFNVNFHEROMEAKT Z)VEE (E4) . 4 —XAF)bAF T e Rofkr 2Lk (L5
) kO BmEKRER, TRFUBEANYBLEEDZXSBEMEGLCEOENZES
r10o0@E=S, Mikfg#AH &L TDBU (1,8-Diazabicyclo(5,4,0) undecene-7) (
ft6) Z0. 5 EREM, M L czFLyrVa— )b (k7)) Zz1HEREH. BlLF X
VERZ 1T OHEBEH., A7 AMHEZ S5 OFHEEHAMUL . MK X0 Tl KISE S
BAF—IfLEEBRZRFOBEHKMZHEHITZIENTE S,

[0OO07 4]
[{b 1]
H.C.
H¢’°
CH,
O\ \ -
\§/N\(}:/O
H‘ s /N\ H
HEC\—“;C_ HEC it CHz_C”CHQ
d o
[0OO07 5]
[{k 2]
H . CHy
HoG—C—H, 0 d
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[1t 5]
' Q
HyC G,
TLe
&
o}
(007 9]
[k 6]
(L .
(0080]
(£ 7]
HO~CH,—CH,—0H
(008 1]

H1OBEBRIEA4 0., Ny r—YE L TOKEZAETZ2EOBMEOEDONIEFE LY 20
o Tl B1IOBBEKEAK4OOFENNEOARZMADZVN, HRFICIOLC THEEXRGT

5 LRBVREETHD, HlAEF. FE1OBIEREAEK4 OOICENNEMEZESL T, B 1 O
FERIEhR 4 0% BERTZNERMT A2 ENTES, — )7, M FEBBECKEENS D
MEWKH T RCMTICEH - cHE NS L5, 70 79— A EZEALTBLC L]
T3, e, NOMNZIKHT 27D, BOROERIODEHOZROBENZARMUL T
BLZEETEES, TOXHC. H1OMBREK4L40EF., MMEDOEREZRIZE 2D,
TaT— . A, BERL. SO E. KEMEE. B ENMNS RSN EIRENS
Yy 1 HZEAT A2 L8 TE S,

[008 2]

<HIDODU—=FRERUH2OY —F> 30
FH1oUV—=—F20k@k&., H1OAYF—V—=—F#H20abPF1O7 2= —=—FKH200b
EHEETE, BE1OAYF—U—FE20alcB T 5H1OBEKREIKR4 0DME 4 0 c
DEMM 4 0al3BEHELTHEY, BAXT1O0EHEBEIT S, COHBBINLH1IDOL Y S —
U—KR#H20aid,. BAZTF1I O0OZHBITZ2HBEZAELTONRE I 0D, AGEME, EX
REME., KEMEZEOHSMSIEEMO AN EFET LV, H1DOAYF—U—Ff20 a

B, BAEFEFI1IODE 1 OEM I 1YV 02N L TERNICERINATVS, H 1

D7 7A=Y —=RHFHE,20bid, BNHEETFT1IOPWEBINTLEIH S ZR ., B 1 O HIE K
BhAODPSHEHLTVEAHA N THE, FE1OT7 X2 —U—KH20bld, HNEBEMEE
RMICHER SN E B ICALBETLZHEHEAET %,

{008 3] 40
F20U—-—F30W. H2DA4AYF—VU—FE30aF207 92— —FFH300b
EEHET D, B2DAVF—U—FH30alcBsE 1 OBBRIEA4LO0DME 40 ¢
DKM 40 aldFEBHLTVWS, COEHINEHE2O4AF—U—=FH30bix. FAHKE
T1O0ODHE20FM 1 2 tEBEBRKMICHERITI2EBEZAEL TN IV, K5ORS
MOIKEREO AP ELYL, HEHMOFE1OT7 X =V —=FRH20beFE207 72—
—F#H30bE&EBEHNLTEBD, EEWICH - F¥HZERL TS, Thic X b FRmEHE
RIgg e Em oL ERN LT 2P TE5, FRIHNIHIIELIOL Y F—1 —
REE20adtPFE2DA4AYF—U—FRE30aDEEMHPLHICIDEKIT S EEZIET
Blch, BRMBEOHBEIM I ORI I—FT 4 VT TBHLETEB, MgHHM IO
BEERETH S, 50

VIZIO Ex. 1032 Page 00072



17) JP 2006-156704 A 2006.6.15

{008 4]

FH1OUV—=—F20KUHE2OYV—=F3 0. &, VHEH., Hec€F0oEXREEKZH
WTHRT 2T ENTES, £, BRAEALET 1 ODLLDONDOKHFFERZHM LI Z D, H
I1DY—=R20MKTUHE2DODYV—-R30DEMmMICHE, 7IWIZT L, ILEFoLEA Y F
Ziid s TES, £/, H1 DU —F 20K UTHE2DOY —K3 00DEMEODKGR%Z I
X E2%D, FBICTZ2IENAFELL, £, HAEZM EETE22DH 10O —F
2ORUE2DYV—R300DMMBIEIKRKELTEZIENTES, CRICTKDREIXEET 10
DREFAZHRMNICHAZLENTE, BNAETFLOICHKRNEZLOERZRIT &N
TE%, ¥, B1DODYV—R20MUHE2DY—FR30EZNEICTZ LICKDRANE
METBENTES, COHEG, F1ODV—FR20KUTHF2DV—=F30Zioiifs 10
BEORIE LEMANETH 27D, IEDRTIICYMTS, £/, H1DOU—-—F20K
UH20V—F30ZzREICTEIEICEID, H1DODYU—F20RUTHE2ODY—F30D
febAhhHhDLiglzb, BRAEAZET1O0DHEZLHYLL T EHENTES, TNEREWIC, B
1OV —F20KUHE2DODYV—F30ZEVERKET S LICIXOI OIS HNE TR
MULBL D, MEDIBRICKIET 2 LN TES,

008 5]

H1OV—FR20KUTE2DY—-—F30&., " HOLFEADODEMTHL S, H1 DU —F2
ONUE2DU—=—F30F, PR EE1D2TDODENEEEVA, HEKRI B8 TE?

o Fl, BIOYU—FR20CEBORAEETTI 0ZWETIHEAEF. BHOFE 20 — K
30%ZRTH2LEEDH D, 20

[0086]

< 2 O IE R IE k>

H2OMBBKIEARS 0. NHRELSON TR, KOGENLHNET 1 0 ZHFE
TR2HICHRTZ, e, BRAZXT1 OO HMFEITAZ A ZRIIATICHBTEZ &
MTE, F20BBEBXREARS O, H1OBEREAR4L4O0DMH 40 cNICEEL TWL
%

008 7]

2 OMIENKIEARS O OME FAMLIEMIE TS 5, ABAEHEDOS 5. =T RF 8
fe. 2T RXFTHEE. V-V, 2 Va—VEE. 720 —MEHE. YL
2UBEDPORDZENDBEREINZ DR EEITHICEKDERTZCENIFELL., Fic 30
IRFVEE. 2R RFIRE. YVa—-VEE., 2V a—-VEEMFELL, B
2OMIEREHERS 0, BNET 1 O0OZRETHLDMHEOLEDONHFELL, £, HE2
DRIAEKRF AR S 0. mhEPE, WM. Mt icENLBIEZH WS ENFILL, F
2OBERIEARS 0., fTEOMEREREE SO, 7 05— A, B, #¢WH
CRKEMEYENS RSN BEBREINZ DR 1IEEESGTZIELEETES, H20D
BIEREARS OICEIERAZEAIETCERVL, BARMNGZEBAEELTE., 22BN
UL, BlbFa2y, BE7IVI=ZTo LA, BEEESZHFEICH WSR2 ENTES,
IENDOEEZ Y PYAHNTEROEREO SRS SQEBEZSEIEZ N
TE%, 6. H2O0[BBRIEARS 013, BAEXRTFT 1 OLLDNZWRINL., HREALHRT
5HNMES 0T AHIERILETES, 40
[008 8]

(e )

HHEMES O, BRAZET1ODMLDNZHRIINLAZZFEEDODNNICHEELIMTZEDT
b Ewv, flziX, Eu, CeFDI R/ A RRILETERIKIESNS EZLW R
- BEAMRHCEK - VA7 RENK, EuFEOITVEZ2 /A PR, MnFHOER &
BROTLHBICID FRXIMNEESNZ T IVAY R NO T 724 h&#ENK, 7V ) T8
BERIVBE AT VAENK, TIOVAY EREGRE T VI VBIEAOLKR., TV Y LR A
W, 7oAy LEmiew. TV AY LEFAAL—, TIVAY LHEERTAE, TIT
VgEHE . X, CeFEDOT VR /A RFRILETIERIMNEESIN2Hm LB VI VE., &1
7 A BENXEEuEOT VR /) A RRTETCTERIBIEESN2ERNUTCEHREASELSE 50
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EhnzadbalttwndInh 1 UETHZ N FEFLL, Bl LT, FRaodthkz
FHIZ2TLENTERN, ChICREITNZ WV,

[0089]

Eu. CeHDOI VR /APFRRNETFEFIMIEETNZ2EMWRENAKE. M, Sis N
g Bu, CaAlSiNg:Eu (M., Sr, Ca, Ba, Mg, Znh5HoEIN3
MLt 1B ETH2, ) 5ENBHD, £/, M, SisNg :EudEm»MS i,

N, o Eu.M;  §Si500. 2 Ng ?Eu. My, oSi7;00. 1 Ny E
u (MiEZ., Sr. Ca. Ba. Mg. ZnhoEINSDL%G L 1EBULETHS, ) &
L dH s,

[0090] 10

Eu, CeHEDI VR /A FRLETFCHMESNIBE RENIKIET, MS i, 0
, N, cBEu (MiZ. Sr. Ca. Ba. Mg. ZnhbHBENZDELE 1M LET
BB, ) TEND DB,

[009 1]

Eu, CeFDI7 VR /A FRRNARTECKESNEZ T A7 02 RENHEE, M,
Si,o. » qAl, q0,N 4 ,:Ce.M-Al—-Si—-0-N (M, S
r.Ca. Ba. Mg. Znhb®ENZb5 Lt 1MULETHE, qd0~2. 5.

Pl 1. 5~3Th3.,) 5ENBSB,

[009 2]

EuHEDo 22/ A FR. MnFO0EBRBEBROTRICEID FIIMNEENE T VAV 20
HoNa 7N A bd#EERICIE, M5 (PO, ) 4 Xt R (M, Sr, Ca., Ba.
Mg, ZnhboEEIhs2L A< 1 HMMUETHSZ, XWE, F. Cl, Br, I h5#EQF
N3V 1HUETHS, RiF., Eu, Mn, Eu&Mn, ongInh 1L LETH
5. ) BEND B,

[009 3]

TIWAY LSRR VB N e KICIE, M, B Og X R (M, Sr. Ca

Ba. Mg. Znhbo#EEIN2 A1 EUETHS, XIiE. F. C1. Br. 1
NHEEEINZ VRS LE1IHEUETHE, RE. Eu, Mn, Eu&Mn, OVndhhl
DETHB., ) BEND %,

[009 4] 30

FUAY LE BTV UMMk, ST Al, O, :R. Sr,Al,, O,

5 - R, CaAl, O, R. BaMg, Al; 40, ,; R, BaMg, Al ,; ¢ O,
, R, BaMgAl, 0, ; R (RIE. Eu,. Mn, Eu&Mn, owndnnilll
LTHB, ) BEND B

[009 5]

7oV AU L et AkiciE, La, O, S Eu, Y, O, S:Eu, Gd, O,
S EukENDHB,

[0096]

CeFDOIT VR /A RFRIUUETERKIESNZ2H LTIV I VBEHEAITE., Y A
1.0,, :Ce. (Yy sGdog ») 3Al:0,, :Ce.Ys (Aly G 40
ag ) 50, , :Ce., (Y, Gd) 5 (Al, Ga) 0, , oK\ cEX£xIN3B
YAGCGRENURGEZED DD, o, YO—-HELLE2HEZTb, LuFTEMBLETD
s Als; 0, , :Ce, LusAls;O,, :Cekxltdbs,

[009 7]

ZofiodKkicid, ZnS :Eu, Zn, GeO, :Mn, MGa, S, : Eu (M
. Sr. Ca. Ba, Mg, Znhbo#EINr2PE s 1BULETHS, XiE. F.
Cl, Br., I hoBEZENZ2DELEE1HUETHSE, ) BEND B,

[009 8]

b od ki, MEERISCTEulcRA T, XE., EuldmATTb., Cu. Ag.
Au. Cr, Nd, Dy. Co. Ni. TidoERIIhI 1 EUILEZEFTEZLE 50
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TZ 5%,

{009 9]

Flh, PRl ARUANAOHEKTH> T, MEOMRE., SR ZETH2HALKEMAT S
TEMNTESB,

[0100]

INLOEEHKIE, BREXT1 0D ICKD, #EA, K, R, HFBICHELAX
JENVEETLZHNEAREMEMN T ZCEENTEZED., ChoDhlTHhEHEM, Hta
VRBOREICRERAARI IV EETAHNARKEMFEHTZIENTES, TNHDOHAKE
MAMAGHLETCHHTEZILICED, BLDOR 2 HT % 200525 R JE 4 E » 8l i
TH5TENTES, 10
[0O101]

Blzid., H®ICHIETSCaNRIbAYEEEKZHANT, Y3 Als O, ,  Ce#il
S (Y, §Gdog 2) 3A1:0,, :CenHEYWHICHHE L, KELHEITS
o KNHET 1 OMDLDHE, K6 OLSDHELEDREGOICKD AHMICHENT % Xl E
R R EEZIRBET SR ENTE S,

[0102]
zid, EahrdoE@mlcENYdI%SCasSi, O, N, :Eu, Xi&SrSi, 0, N,
CEBEud., KR THEZEOICHETS (Sr, Ca) s (PO, ) 3 C1 :Eu., #Kfn
WCHNdT B (Ca, Sr) , SisNg :Euk, hobhdMKk60REMHTZ LI
o T, @@ﬁ@ﬂ%&B@k%%ﬁ%ﬁ@%ﬂwﬁﬁiﬁ%%ﬁﬁézkﬁf%% 20

nid, BO=HBTH %Ik cMZMEHL TSRS, B 1 OHGIKKRTHE 2 O #EIK
DRUVES i K%L&@g}f\ FTEOHMEZRITEIENTE S,

[0103]

(Z D Ath)

EHEEMBENEBICE, SHICHREZTLLTY2F X AA—RF2RIZBLLET
X3, Vit — XA A —FE. RAETFLOLHNTMHFA40 cOEHEHAI40aDH1DOV
—R20ICHKBITZLNTEDS, £, YV F—X A4+ —FiE. M#H40cDEHALO
aDHE 1OV —RF20kCWBEEIN., TOLICHEAEFIOZREBEIT IR EZRLICLET
X%, 0280pumUy A A0, 0300 pumUI A RAEEFHITZENTES,
(0104] 30
TA¥Y6 0. RAEEFI1ODHE20EMLI 2LH 20D —R30., KAEHETF10ODH
DEM]I 1 EHE 1OV —R20, ZEXMNCERTZIEDTHD, 7A4Y60IF. X
FF100BmMEOA—I v 7, BMMAERE., EXCEERTAREEIRNEDON
RkoHBENB, BMEHKLLTO0. 0lcal/ (S) (cm?) (C/cm) ULEWIFE
L<\£Dﬁib<ﬁ0.5cal/(8)(cmz)(T/cm)ﬂif%% FE Ot

F100ELENMS, AVvFZHMLEEBRSZ—OIAYRYT T UTET, A
YZED, HBEZH-> TV,

[0105]

DLEoMEKZRZ CEICXD, AEHPHICKADIEmEENRECEBLRMIZENTE

% 40
[0106]

< KM RBETIFEE I E O FEIRE >
LRl m R R EEEH T, A EMEBEQMNICER LI HEREZ RS, K3
. B OHEMOWPREICIHEZ ZEmEEM R EEBORLEREZ RITHMBEHHEHXN TS %,

[0107]

RMREMECEEOHEMPNICHAZSEAN 1 00ZNM L THATM 1L 10z H%L&
MTES, COMBAESEA 100, H1OBEBEKEMARLIODME XD & G A &L
EONHELYL, MAESER1O00OMER., EXMEEo T RFMIE. VU a—
fERERMVEZENTES, WMBAHM 1 1 0DOMERIABERDO BRI A7 VI, . X
VIURATV, BREMPTFELL, TOEN, BH1OU—F200HRICEMT S ISR 50
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EEFT1OOEZNLTHMASMM 1 1 0Z2HRIZ T Lic kb, MAESER & L THICHAFEE
HOHVWEHZZOCHBEEBEEZHN VWS T LN TE 5, &KIMH WG E O & OFHE
ERoTWVBT S, MALM 1 1 ONDODHREEOZELZHRIFT RN TES, K
WK, REBTI1IOLREHREBEAZLEZEIICHE1IDOY —FR20LUTKAEM 1 1 0ERITT
WB T, BBV E D

[0108]

F1IOUV—FR200H1 D7 IX2—U—FH20bMKUTH2DYV—F30DHE2DT7 Y
22— —FHH30bWENAMEMEBXMICHEMT 5, H1OYU—F20&H2DY—F3
ORERNDTFIRTH 27D, NEBEMEMATHHM O 0L THI AL LI ICEXWICHEKRT
5, FE1O7 2 —=—U—=—FH20b, FL207 T2 —U—FHH30bEHHEME DEX 10
MWEERICIEM 7Y —PHZH VS, TOfl, HEHEMICHE 1 OT7 V2=V —Fi2 0 b H
FHEEIZEIOKCEBAMNERT S EETE S,

[0109]

<2 ORI E >

F2OEMODIFEICHRZ BREHEMBERLEEBICOWVWTHMHT S, B 1 OEfOJEEIC %
HRMFUER LB L FAMEERKZRELIBZICOVTEHAHZERT S, M4ld, 2
DRMOFEICHEZ2 XM BERBIEBZ R IHMIREHKTD 5,

[0110]

COFRHFHAFHREFRI, H1OU—FR2 1 KTHE2OY—=F3 1ICHNWERT., H
1 OBIERIER 4 0 DEMERBMZILT TS, TNICXDE 1 OBIBXKEAR4 O0NMDEHE 20
1OV —=F21KRUHE2OV—-F31HPERTZ20ZHIETEZENTES,

[0111]

< 3 DOHERNMODIEE>

FIDHRMOIFEIC RS XmFEEMURENLEEBICOWVWTHHAT 2, B 1 O XD IEEIC %
HRMEBEMENEBLRAMAMKZESIE 2 COVTEHPAZEKT 5, K5, 53
DEMOWEICHEZ BMEERRENLEBZ R IMBEHHK TS %,

[0o112]

COXRMPERFEHEERZ, H1OV—FR22KTE2DY —KR 3 2ICHERNICFEREZ T
WTWV2, TNIREOLDXD/NPpOHEHORTEEMFENNEBEBZEME T Z2 LN TE S,
HAOTFHRIRIEZ., H1ORBOFBEBICRT I BHERETZIENTETZEN. F2D 30
RIEOREIC AT L) AMMhZRIEFEIRETEZEETE S,

[0113]

<B4 ORI E >

FAORMOILEICHRZ XM FEUEAKEBEBICOWVWTIHMHT %2, 5 3 OEfoOFEI K
HRMBER LB FAMEERZRLIBIICOVTEHHZERKRT S, K6k, 5 4
DRMOFEICHEZ2 XM BERRECEE 2RI HMIEH N TS 5.

(011 4]

CTORMBERERFEEIEEIZ, H1OY—R23KTE20Y — K3 3% FEmMcH ol
FTWwd, ZNWRHE 1OV —F23FUTHFE2DV—-RFRI3IZZHERICLTWVWEEH, AHI
ofhF2cEeNTEZ, CThICKDRERIC, fTOMTFEE1OT7 Y 2—V—F23 40
bMUH2DO7 92 —U—=—FRHB33bIYHIPEVEND, MBEIICHET S EENTES
s BIOKEZRLABDNS VAT 7 « E—)VRITHRIECBWVWT, E&METEMTE 1L O
A F—=—V—=—FRHE23alUFHE2042F—U—=—RH33bZ_HLAATVS LD, &1
DAYF—VIV—=—FH23ahUFE2DA4F—V—FBI3bHERNTHH->TEH., NUZ
EFELB T ENTVD,

[0115]

<% 5 O E DI >

FEDRMODIFEICIHRZ XHFEHENRLEBEBICOWVWTHMHT 2, & 3 OEfOJEEIC %
HRMBERENEBLFAMEAEKZRERIBAICOVTEHHEZEKT S, M7, 5
DERMOWEICHEZ XM BN RELEBLZ RIMBHHKN TS, M8, HS5DHEMD 50
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WHEICIR 2 M R L EOREREZ RITHBEHEXTH %,

[0116]

COFMAEMBELEEZ, H1O7 VX =V —FRH24bJUTCHE2O7 X —1 —FR
W3 4abzEmMWICHOMT., T EHAMICHOIFTVE, THICKD ., MEAIEHM IO
ENEME CEMREMBAEE LI RIADZIEDRELPTAE->TED., HERE
MEMETZCENTES, /e, HB1IDODV—=—KR24KCHE2DY =R 3 4 L MAEM 9
OLOFEEBEMELLDE, HI1OU—KR24KTHE2DOY —F 3 4N MEME O BKMNE
FET5CLNTELE, TNIRKXOFEERANEXORLEAZR EmFHEEMBELEES
KERT I ENTE2HRDREERZOEDZNERINFAMELTHHAT S ENTE
% 10
[0o117]

< 6 DI DI HE >

FODERMODIFEICHEZ XM FEUENAEBEBICOWTIHMHT 2, & 3 OEoOFEI K
HRMFEER LB LFAMEERZESIHE DOV TEHHZERKT S, MW, H6
DRMOFEICHEZ2 XM RBEBCEE 2RI MM TD 5.

[0118]

COXRMEERFEBEBEZ., WATH IO 1 ZE 1 OBIEREAK4 1ICHARAATYS
BBEM 9 11E, B1DOAYF—V—FE25aDEHICHEET S, NI X0 MAEM
91l Zz—RMNICFHODRMIEERNFENEEZIRMETZ2 LN TES, . HEME L THK

BEMO 1 2RI 20BN EL, RMEERBELEBB L MATM O 1 LOoEEZEELE 20
<T;woit\mﬁﬁﬁ91%%1®@%ﬁ%w41@%@%&&Eﬁ~¥ﬁa?%:
ENMTE, BMELEVBAEBOLREN ZMN LT 2L TESZ, H1DODT7 T HX—U—F
M25bePHE 207 I EZ—U—FRE35blE. EZDERCHFLIMTENTWVS
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COFMAEMBEEBEZ, H1OAYF—UU—FKif25asfH22D14>F ==K
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tH2040yF =V —FH35atoFmllEEZEmMAICHRITITNE, ThiICKD., XD
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TENTES, . MEORBZRHODEAMIEEMAB LB 2RI TZ2 LN TE S,
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[012M
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5 (B30T .
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Thicky, BAEEMEBIEZHOEZSE 1 OBIEKRER 4 0ZKIFT 2, CThiIcKDmE 10
P M, BHEEFICENTESNy =V BT EZENTED, /o, KH 40 aklk
film 4 0b&ZREDOMELA40cZ2ATH2EAMILEBBZHVE 1 OBEEREAXK4 0 Z i
3z EMNTE5B,

[0o1 28]

EE&® 1 20U T 1 21 200N T (F40TH)

[0129]

HEEF1O0ZHEBET S, &M 1I 20T FE&M1 21 2] 5MT, BN AT
DEBEIBEEEITOFEE EMENBRELRVEECHEIEREMR 4 0 OB WEE % m L
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HHAETFTTONHEINLZME 40 cNICE 20 M EMEBELZEET S (601K 30
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COHE2OMMEEBIEZRET S HEE., M FFERLHHFR, fHTFEREZHL
LN TEZN, MFFERZHVZCEPEFELL, MFFEREEH VST EITX D MER
40 cHIZERETZ2ZELKEZNREMNICBVET I ENTELZINL TH D, 5 2 0L M
fRid., AEMESOZEALTEBL LN HFFEFLL, TNICXD XM ITERIREOLEE O MO
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B2 OMRMAEMERMIBEIMALTCHiLEN, B2OBEXREAREZRIEST S (B70THE)

° 40
[0135]

CNEEIXVDAZGICEAMEREAUENKEBEZNETZENTEE, . B 1 OMEKE
K40LBHE2OBBMIEMARS O L ZzBAMLERMIETCRIET S ENTE, HEEOBLE
MEREMAENCLEZRMETZ2ENTEE, . B 1 OMBEREMA 40 LH 2 OKEK
ok 5 0 &5 o a4 Cd . WA Wt %8 P E I8N To Kl g2 R T
KEZRMEITZEDNTZ S,

(Sl 1]
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OBIERIEAR40E, BRAETTLOZHEITLZHE2OBEXREARS 0 Z2EHT 2, H1OD
BREREA 40, BAEXTI10EZHEITZLDOFE1IOY—R208, BAEET 10L&
HRWICEHRENZHE 20V —-F3 0., Z—HKHIELTWVS, H1OBIEKENKR 40 &
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Da&kWBAHICAE->TEBD, MlIH40blCEBERIARISNATVL S,
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HNEF T OREFOICHENTEZCaNZOELEOEMTT S, FENEF1 0WFHE—mMIC
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2OV —FR3O0DEHMICHEDETDODIRFIUBIIEY— a2 HEMM0ZEE LT
w3,

[0139]

TR 1 IS n Rm IR FENEEIIULTOTHEICIDEBEINS, K1 0 W& 5 F 1
W2 EmMFREMBERKEEOEE TEEZ AT MBHERKTH %,

[0140] 30

FrEDY —FI7L—LICfIBhZ2iT0, BHMOHE 1OV —F20LHFE2DY —F 3
0 ZHRFTZ, 150CIKMALEFEM1I 21 NV —=RFRIJL—-—LZBEET S, FAHEIC
K150CIKMALEEESEM1I20TC) —RILV—LEHFARAAD, ARAARFEHE 1 DOY —
F20¢ 20 —=—F30DA>YF—UU—FKi#20a, 30a. 79X2—U—FiH20b

3O0bICHYT BT THS. H1OMIEKNEAR 4 0ICHYT S LD RF T EAEM
Rz LEGEZ7Ly b RSB VX —WMIIKBET S, TOXT Ly P EZEANY
CEOEMANNHLIAL (PSS YA T77 « E—J)LR) , TOWLAENTZRF UBER
BHENTHLIS50CHN3ITHOoOmMAZITORIEB{LT S, Rk 1 20 TFT&M1 21
B LT EEOIRFUEEMEKO btz AN»BSID 11T, Ol L k%
LEHICKHTI 50 CH3IIFMOIMAEZITVWARET S, THICXDY—FRTL—L& (K 40
KEEN L LRROZRFUBBEHK O T2 I T, B 1 OBRKEKR40ZKEL
U= RIL—L7Z2B2%, HFE1OBEBMRFEALIO0IFKER40asflis 0Ob&ZirDMIE
40czmERLTHED, EM40al@V—FIL—LAEHLTWVWS, TDOY—RKRTL—
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