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1

LIGHT EMITTING DEVICE PACKAGE AND
BACKLIGHT UNIT COMPRISING THE
SAME

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

Notice: More than one reissue application has been filed

for the reissue of U.S. Pat. No. 9,142,747. Currently, U.S.
application Ser. No. 16/168,198, filed Oct. 23, 2018, is
another application for reissue of U.S. Pat. No. 9,142,747.

TECHNICAL FIELD

The present invention relates to a light emitting element
package and a backlight unit including the same. More
particularly, the present invention relates to a light emitting
clement package having excellent heat radiation perfor-
mance and high luminance, and a backlight unit including
the same.

BACKGROUND ART

In general, a light emitting element 1s used as a light
source of a backlight unit in an electronic device, e.g.,
display device. A light emitting element may be packaged 1n
various ways before being connected to a backlight module
and a backlight umt includes a packaged light emitting
clement.

The light emitting element of the light emitting element
package generates not only light but also a considerable
amount of heat.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Technical Problem

However, 1n the above-described conventional light emait-
ting element package, heat generated by the light emitting
clement may not be easily discharged to the outside. As a
result, a molded material may inflate or the life span of the
light emitting element may be shortened.

The present invention has been made 1n an effort to solve
various problems including the above problem, and provides
a light emitting element package having excellent heat
radiation performance and high luminance, and a backlight
unit including the same. However, the scope of the present
invention i1s not limited thereto.

Technical Solution

According to an aspect of the present invention, there 1s
provided a light emitting element package including a lead
frame, a light emitting element on the lead frame, a molded
material combined with the lead frame and having an
opening for emitting light generated by the light emitting
clement, and a reflection structure having an opening that
corresponds to the opening of the molded matenial, and
contacting the molded matenial.
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2

The reflection structure may include a supporting portion
contacting the molded material and provided continuously
or discretely along a circumierence of the opening of the
molded material, and a radial portion contacting the sup-
porting portion and extending radially from the molded
material relative to a direction along which light generated
by the light emitting element emits.

The molded material may include a supporting portion
provided continuously or discretely along a circumierence
of the opening of the molded material, and the reflection
structure may include a radial portion contacting the sup-
porting portion and having a radial shape extending radially
from the molded matenal relative to a direction along which
light generated by the light emitting element emits.

The molded material may include a supporting portion
provided continuously or discretely along a circumierence
of the opening of the molded material, and the reflection
structure may have a shape that corresponds to the support-
ing portion of the molded material and contact the molded
material.

Recesses or concave and convex portions may be pro-
vided on the molded material, and the reflection structure
may be {fitted into the recesses or concave and convex
portions.

The light emitting element package may further include
an adhesive layer provided in at least part of a region
between the molded material and the retlection structure to
fix the retlection structure onto the molded material.

The adhesive layer may have a first thickness 1n an area
adjacent to the light emitting element and a second thickness
in an area away {rom the light emitting element, and the first
thickness may be greater than the second thickness.

The thickness of the adhesive layer may be gradually
reduced away from the light emitting element.

The reflection structure may include a radial surface
formed 1n a radial shape extending radially from the molded
material relative to a direction along which light generated
by the light emitting element emits.

The radial surface of the reflection structure may form a
predetermined angle with a main emission direction of light
generated by the light emitting element emaits.

The predetermined angle may be equal to or greater than
10° and equal to or less than 20°.

The radial surface of the reflection structure may form a
first angle with to a main emission direction of light gener-
ated by the light emitting element, from a point where the
radial surface contacts the molded material to a first point
away from the molded material, and form a second angle
with the main emission direction from the first point to a
second point further away from the molded material com-
pared to the first point, and the second angle may be greater
than the first angle.

The light emitting element package may further include a
first resin layer that includes a fluorescent material and be
provided 1n the opening of the molded material to cover the
light emitting element.

The light emitting element package may further include a
light-transmitting second resin layer that covers the first
resin layer and contacts the radial surface.

The light emitting element package may further include a
light-transmitting second resin layer provided in the opening
of the molded matenial to cover the light emitting element,
and a first resin layer that includes a fluorescent matenal,
covers the second resin layer, and contacts the radial surface.

The reflection structure may comprise metal.

A surface of the supporting portion facing the opening of
the molded material may have a radial shape extending
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radially relative to a direction along which light generated
by the light emitting element emaits.

Part of the reflection structure may be inserted into the
opening ol the molded material, and the other part of the
reflection structure, protruding from the opening of the
molded material may have a radial shape extending radially
from the molded material relative to a direction along which
light generated by the light emitting element emaits.

According to another aspect of the present invention,
there 1s provided a light emitting element package including
a lead frame, a light emitting element on the lead frame, a
molded material combined with the lead frame and having
an opening for emitting light generated by the light emitting
clement, a reflection structure having an opening that cor-
responds to the opeming of the molded matenal, and con-
tacting the molded maternial, a supporting portion provided
discretely or continuously on the molded material to fix the
reflection structure onto the molded material, and an adhe-
sive layer provided 1n at least part of a region between the
molded material and the reflection structure, and having a
first thickness 1n an area adjacent to the light emitting
clement and a second thickness 1n an area away from the
light emitting element, wherein the first thickness 1s greater
than the second thickness.

According to yet another aspect of the present invention,
there 1s provided a backlight unit including a reflective sheet,
a light guide plate on or above the retlective sheet, and a
light emitting element package configured to illuminate the
light guide plate.

According to vet another aspect of the present invention,
there is provided a light emitting element package including
a lead frame; a light emitting element on the lead frame; a
molded material combined with the lead frame and having
an opening for emitting light generated by the light emitting
element, the inner surface of the molded material facing with
the opening thereof having a first slope line; and a veflection
structure having an opening that corvesponds to the opening
of the molded material and contacting the molded material,
the inner surface of the rveflection structure facing with the
opening thereof having a second slope line, wherein the first
slope line and the second slope line from a straight line.

The inner surface of the veflection structuve may flush with
the inner surface of the molded material along all circum-
ferential direction of the opening of the molded material.

The inner surface of the molded material may have the
fivst slope line in all civcumferential direction of the opening
of the molded material, and the inner surface of the reflec-
tion structure may have the second slope line in all civcum-
ferential direction of the opening of the veflection structure.

The light emitting element package may further comprise
an adhesive laver provided in at least part of a region
between the molded material and the reflection structure to
fix the reflection structure onto the molded material, wherein
the adhesive layver may be not exposed to the opening of the
reflection structuve and the opening of the molded material.

The adhesive layer may have a first thickness in an area
adjacent to the light emitting element and a second thickness

in an area away from the light emitting element, and wherein
the first thickness may be greater than the second thickness.

Advantageous Ellects

According to an embodiment of the present invention, a
light emitting element package having excellent heat radia-
tion performance and high luminance, and a backlight unit
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including the same may be provided. However, the scope of
the present invention 1s not limited thereto.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic cross-sectional view of a light
emitting element package according to an embodiment of
the present mnvention;

FIG. 2 1s a partial schematic perspective view of the light
emitting element package of FIG. 1;

FIGS. 3 and 4 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to another embodiment of the present
invention;

FIGS. § and 6 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to yet another embodiment of the pres-

ent 1nvention;

FIGS. 7 and 8 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to yet another embodiment of the pres-
ent 1nvention;

FIG. 9 1s a partial schematic perspective view of a light
emitting element package according to yet another embodi-
ment of the present invention;

FIG. 10 1s a schematic perspective view of a light emitting
clement package according to vet another embodiment of
the present invention;

FIG. 11 1s an exploded perspective view of the light
emitting element package of FIG. 10;

FIG. 12 1s a schematic cross-sectional view taken along
line XII-XII of FIG. 10;

FIG. 13 1s a schematic cross-sectional view of a light
emitting element package according to yet another embodi-
ment of the present mnvention;

FIG. 14 1s a schematic cross-sectional view showing paths
of as well as surfaces 1lluminated by light emitted from the
light emitting element package according to embodiments of
the present invention;

FIG. 15 1s a schematic graph showing a beam angle of
light emitted from the light emitting element package
according to embodiments of the present invention;

FIG. 16 1s a partial schematic perspective view of a light
emitting element according to yet another embodiment of
the present invention; and

FIG. 17 1s a schematic side elevation view of a backlight
unit according to an embodiment of the present invention.

BEST MODE

Herematter, embodiments of the present invention will be
described 1n detail with reference to the attached drawings.
The present invention may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein; rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the concept of the
invention to a person having ordinary skill in the art. In the
drawings, the sizes of clements may be exaggerated or
reduced for convenience of explanation.

In the following description, X, y, and z axes are not
limited to three axes on a Cartesian coordinate system, and
may be construed 1n a broad sense to include those axes. For
example, the X, y, and z axes may be perpendicular to each
other but may also refer to different non-perpendicular
directions.
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FIG. 1 1s a schematic cross-sectional view of a light
emitting element package according to an embodiment of
the present mvention, and FIG. 2 1s a partial schematic
perspective view of the light emitting element package of
FIG. 1. The cross-sectional view of FIG. 1 may be under-
stood to be one taken along line I-I of FIG. 2. The light
emitting element package according to this embodiment
includes a package and a reflection structure 40 as illustrated
in FIGS. 1 and 2. The package includes a lead frame 10, a
light emitting element 20, and a molded material 30, and the
reflection structure 40 includes a supporting portion 41 and
a radial portion 42.

The lead frame 10 includes a first lead 11 and a second
lead 12. The lead frame 10 may further include another
lead(s). For example, the lead frame 10 may include a die
pad for mounting the light emitting element 20 to be
described below, and first and second leads spaced apart
from the die pad.

The light emitting element 20 1s provided on the lead
frame 10, for example, on the first lead 11 as illustrated 1n
FIGS. 1 and 2. The light emitting element 20 1s an element
for emitting light by receiving an electrical signal and may
be used as a light source for various electronic devices. For
example, the light emitting element include a diode of a
compound semiconductor, and may be referred to as a light
emitting diode (LED). The LED may emit light of various
colors depending on materials of the compound semicon-
ductor.

The light emitting element 20 may be electrically con-
nected to the first lead 11 and/or the second lead 12, either
by an electrically conductive adhesive member or to through
wiring. Referring to FIG. 1, the light emitting element 20 1s
illustrated to be electrically connected to each of the first and
second leads 11 and 12 through wiring. Wiring 1s not
illustrated in FIG. 2.

The molded material 30 may be connected to the lead
frame 10 to form an external shape of the whole light
emitting element package. The molded material 30 has an
opening 30a through which light generated by the light
emitting element 20 passes. In FIGS. 1 and 2, the molded
material 30 1s illustrated to have the opening 30a capable of
allowing light generated by the light emitting element 20 to
proceed 1n the positive z direction. The inner surface of the
molded material 30 facing with the opening 30a thereof has
a first slope line S,;. The inner surface of the molded material
may have the first slope line S, in all circumferential
dirvection of the opening 30a of the molded material 30.

The molded material 30 may be formed of a resin by, for
example, transfer molding. Various modifications are pos-
sible and thus the molded material 30 may be formed by
injection molding other than transfer molding. The resin for
the molded material 30 may include, for example, epoxy.

A first resin layer 51 may be provided within the opening
30a of the molded material 30 such that the light emitting
clement 20 1s covered and protected against, for example,
external moisture. A fluorescent material may be mixed nto
the first resin layer 51 and the opening 30a of the molded
material 30 may be completely or partially filled with the
first resin layer 51. The opening may be partially filled with
the first resin layer 51 mixed with the fluorescent material,
and a (transparent) filler having no fluorescent material may
be additionally provided to {ill the remaining areca. When the
opening 30a of the molded material 30 1s filled with the first
resin layer 51, the opening will be filled as high as the top
edge of the opening 30a of the molded material 30, that 1s,
the bottom edge of the supporting portion 41 of the retlection
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structure 40, which will be described below. The first resin
layer 51 1s not illustrated in FIG. 2.

The reflection structure 40 has an opening 40a that
corresponds to the opening 30a of the molded material 30,
and contacts the molded matenal 30. The inner surface of
the veflection structure 40 facing with the opening 40a
thereof has a second slope line S,. The inner surface of the
reflection structure 40 may have the second slope line S, in
all circumferential divection of the opening 40a of the
reflection structure 40. The second slope line S, and the first
slope line S, may form a straight line. Furthermore, the
inner surface of the reflection structure 40 facing with the
opening 40a thereof may flush with the inner surface of the
molded material 30 facing with the opening 30a thereof
along all circumferential divection of the opening 30a of the
molded material 30. The reflection structure 40 may be
formed of a metallic material having excellent thermal
conductivity. Particularly, the reflection structure 40 may
include the supporting portion 41 and the radial portion 42.

The supporting portion 41 contacts the molded material
30 and may be continuously provided along the circumfier-
ence of the opening 30a of the molded material 30. The
supporting portion 41 1s 1llustrated to continuously surround
the opening 30a of the molded material 30 1n FIGS. 1 and
2.

The radial portion 42 1s provided to contact the supporting
portion 41. The radial portion 42 1s illustrated to contact the
supporting portion 41 and also contact a top surface of the
molded material 30 1n a light emitting direction (the positive
7z direction) 1n FIGS. 1 and 2, but the present invention 1s not
limited thereto. That 1s, the radial portion 42 may not contact
the molded material 30 but contact the supporting portion 41
only. The radial portion 42 and the supporting portion 41
may be provided as one body.

The radial portion 42 has a radial shape. Particularly, the
radial portion 42 may be formed 1n a radial shape extending
radially from the molded material relative to a direction
along which light generated by the light emitting element
emits (the positive z direction). The radial shape of the radial
portion 42 may be formed with respect to an axis that passes
through the centers of the light emitting element 20 and the
opening 30a of the molded material 30 (z axis).

A second resin layer 52 may be further provided. Here, the
second resin layer 52 covers the first resin layer 51 and
contacts the radial portion 42. The second resin layer 52
contacting the radial portion 42 may be understood to be the
second resin layer 52 contacting an internal radial surface of
the radial portion 42.

The second resin layer 52 may be formed of a light-
transmitting material, e.g., an epoxy or silicone resin. The
second resin layer 32 contacts the first resin layer 31 and the
radial portion 42 (radiation surface) and thus may prevent
the retlection structure 40 from being separated from, for
example, the molded material 30. The second resin layer 52
may f1ll the reflection structure 40 as high as the top edge of
the supporting portion 41 as 1llustrated 1n FIG. 1. The second
resin layer 52 1s not 1illustrated in FIG. 2.

Although the first resin layer 51, into which a fluorescent
material 1s mixed, 1s provided 1n the opeming 30a of the
molded material 30 to cover the light emitting element 20,
and the second resin layer 52 1s provided to cover the first
resin layer 51 and contact the radial portion 42 (radiation
surface) i the above description, the relative positions of the
first and second resin layers 51 and 52 may be switched. For
example, a light-transmitting second resin layer may be
provided in the opening 30a of the molded material 30 to
cover the light emitting element 20, and a first resin layer,
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into which a fluorescent material 1s mixed, may be provided
to cover the second resin layer and contact the radial portion

42 (radiation surface).

Here, since the second resin layer 1s provided between the
light emitting element 20 and the first resin layer into which
the fluorescent material 1s mixed, the distance between the
light emitting element 20 and the first resin layer into which
the fluorescent material 1s mixed may be controlled using the
second resin layer. If the distance between the light emitting
clement 20 and the first resin layer into which the fluorescent
material 1s mixed decreases, the color temperature of light
ultimately emitted to the outside 1s lowered. Consequently,
the color temperature of light ultimately emitted to the
outside may be controlled by adjusting the thickness of the
second resin layer.

As described above, the light emitting element 20 gener-
ates not only light but also a considerable amount of heat. In
a conventional light emitting element package, heat gener-
ated by a light emitting element may not be easily dis-
charged to the outside. As a result, a molded material may
inflate or the life span of the light emitting element short-
ened.

The light emitting element package according to the [this]
embodiment includes the reflection structure 40, provided
near the light emitting element 20 and contacting the molded
material 30, and thus heat generated by the light emitting
clement 20 may be eflectively discharged to the outside
through the reflection structure 40. In particular, the radial
portion 42 of the reflection structure 40 has a radial-shaped
structure that 1s open to the outside of the molded material
30, and thus the heat generated by the light emitting element
20 and absorbed by the reflection structure 40 may be
cellectively discharged to the outside.

Some of the light generated by the light emitting element
20 proceeds along a direction between the positive z direc-
tion and the positive x direction, as well as along the positive
7z direction. The luminance 1n a forward direction of the light
emitting clement package may be greatly increased by
having the above described light reflected on the internal
surface 42' of the radial portion 42 of the reflection structure
and then proceed approximately along the positive z direc-
tion. That 1s, the internal surface 42' of the radial portion 42
of the retlection structure 40 may function as a reflective
surface together with a tilted side surface 30' of the opening
30a of the molded material 30.

A reflective portion may be formed only of the internal
side surface 30' of the opeming 30a of the molded material
30, but there may exist light that proceeds along a direction
between the positive z direction and the positive x direction
without reaching the internal side surface 30' of the opening,
30a of the molded material 30. In the light emitting element
package according to the current embodiment, the above
described light may also be reflected on the internal surface
42' of the radial portion 42 provided outside the molded
material 30 and then proceed approximately along the
positive z direction.

The internal surface 42' of the radial portion 42 of the
reflection structure 40 may be coated with a reflective
material such as silver to improve retlectivity. For conve-
nience, parts other than the internal surface 42' may also be
coated.

Mode of the Invention

FIGS. 3 and 4 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to another embodiment of the present
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invention. Referring to FIG. 3, the package that includes the
lead frame 10, the light emitting element 20, and the molded
material 30, and the reflection structure 40 that includes the
supporting portion 41 and the radial portion 42 are prepared.
The package includes the first resin layer 51 that fills the
opening 30a of the molded material 30 to cover the light
emitting element 20.

After that, the package and the retlection structure 40 are
aligned to contact each other as illustrated 1n FIG. 4, and
then the second resin layer 52 i1s formed on the first resin
layer 51, thereby manufacturing the light emitting element
package illustrated in FIG. 1. The second resin layer 52 may
prevent the reflection structure 40 from being separated from
the molded material 30.

One package and one reflection structure 40 are aligned
and combined 1n FIGS. 3 and 4, but the present invention 1s
not limited thereto. For example, a plurality of lead frames
10 of packages may be aligned and connected to each other,
a plurality of reflection structures 40 may be aligned and
connected to each other, and then the packages and the
reflection structures 40 may be combined and cut, thereby
simultaneously manufacturing a plurality of light emitting
clement packages each of which having a reflection struc-
ture. This also applies to the following embodiments and
modifications thereof.

Meanwhile, as described above, the package that includes
the first resin layer 51 filling the opening 30a of the molded
material 30 to cover the light emitting element 20 1s prepared
as 1llustrated mm FIG. 3, the package and the reflection
structure 40 are aligned to contact each other as illustrated
in FIG. 4, and then the second resin layer 52 1s formed on
the first resin layer 51, thereby manufacturing the light
emitting element package illustrated 1n FIG. 1. However, the
present nvention 1s not limited thereto. For example, a
package that includes a light-transmitting second resin layer
filling the opeming 30a of the molded material 30 to cover
the light emitting element 20 may be prepared, the package
and the reflection structure 40 may be aligned to contact
cach other, and then a first resin layer into which a fluores-
cent material 1s mixed may be formed on the second resin
layer, thereby manufacturing a light emitting element pack-
age.

Here, since the second resin layer 1s provided between the
light emitting element 20 and the first resin layer into which
the fluorescent material 1s mixed, the distance between the
light emitting element 20 and the first resin layer into which
the fluorescent material 1s mixed may be controlled using the
second resin layer. If the distance between the light emitting
clement 20 and the first resin layer into which the fluorescent
material 1s mixed decreases, the color temperature of light
ultimately emitted to the outside 1s lowered. Consequently,
the color temperature of light ultimately emitted to the
outside may be controlled by adjusting the thickness of the
second resin layer.

FIGS. 5 and 6 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to yet another embodiment of the pres-
ent invention. Referring to FIG. 5, the package that includes
the lead frame 10, the light emitting element 20, and the
molded material 30, and the reflection structure 40 that
includes the supporting portion 41 and the radial portion 42
are prepared. The package does not include the first resin
layer 51.

After that, the package and the reflection structure 40 are
aligned to contact each other as 1llustrated in FI1G. 6, the first
resin layer 51 that fills the opening 30a of the molded
material 30 to cover the light emitting element 20 1s formed,
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and then the second resin layer 52 1s formed on the first resin
layer 51, thereby manufacturing the light emitting element
package illustrated in FI1G. 1. The second resin layer 52 may
prevent the reflection structure 40 from being separated from
the molded material 30.

However, unlike this, after the package and the reflection
structure 40 are aligned to contact each other as illustrated
in FIG. 6, the first resin layer 51, mnto which a fluorescent
material 1s mixed, may not only {ill the opening 30a of the
molded material 30 to cover the light emitting element 20
but also contact the reflection structure 40, without a second
resin layer being formed. Here, the first resin layer 51 may
contact part of the radial portion 42, or may completely fill
the opening of the radial portion 42 lest the internal surface
42' of the radial portion 42 1s exposed.

Alternatively, after the package and the reflection struc-
ture 40 are aligned to contact each other as illustrated 1n FIG.
6, a second resin layer may {ill the opening 30a of the
molded material 30 to cover the light emitting element 20,
and then a first resin layer into which a fluorescent material
1s mixed may be formed on the second resin layer. Here, the
second resin layer may not contact the retlection structure 40
and the first resin layer may contact the reflection structure
40, or the second resin layer may contact the reflection
structure 40 and the first resin layer thereon may also contact
the retlection structure 40.

Heretofore, the reflection structure has been illustrated to
include a supporting portion and a radial portion, but the
present invention 1s not limited thereto. That 1s, the support-
ing portion may be part of a molded material and the
reflection structure may include the radial portion only. For
example, the supporting portion continuously or discretely
disposed along the circumierence of an opening of the
molded material may be one of the components of the
molded material. Furthermore, the reflection structure may
include the radial portion contacting the supporting portion
of the molded material and formed 1n a radial shape extend-
ing radially from the molded material relative to a direction
along which light generated by the light emitting element
emuts.

FIGS. 7 and 8 are schematic cross-sectional views show-
ing a manufacturing method of a light emitting element
package, according to yet another embodiment of the pres-
ent invention. In this embodiment, a structure wherein the
package and the reflection structure 40 are combined 1s
firstly prepared as illustrated 1in FIG. 7.

Here, the reflection structure 40 has a shape diflerent from
that of the reflection structure according to the preceding
embodiments. In the manufacturing process according to
this embodiment, part of the reflection structure 40 may be
inserted into the opening 30a of the molded material 30, and
the other part of the reflection structure 40, protruding from
the opening 30a of the molded material 30, may be formed
in a radial shape extending radially from the molded mate-
rial relative to a direction along which light generated by the
light emitting element 20 emats. That 1s, unlike the preceding
embodiments, the supporting portion 41 may not be pro-
vided.

Particularly, the part of the reflection structure 40, which
1s mserted 1nto the opening 30a of the molded material 30,
may contact an mternal surface 30' of the opening 30a of the
molded maternial 30, and may extend to a bottom surface of
the opening 30a of the molded material 30 to contact the
bottom surface (the first lead 11 or the second lead 12) as
illustrated 1 FIGS. 7 and 8. Alternatively, the reflection
structure 40 may not extend to the bottom surface of the
opening 30a of the molded material 30 and may cover only
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part of the internal surface 30' of the opening 30a. Including
the above, various modifications of this embodiment are
possible.

After the structure wherein the package and the reflection
structure 40 are combined 1s prepared as described above,
the first resin layer 51 1s formed to cover the light emitting
clement 20 as illustrated 1n FIG. 8. A fluorescent material
may be mixed into the first resin layer 51. The first resin
layer 51 may be cured and prevent the retlection structure 40
from being separated from the molded material 30. A
light-transmitting second resin layer may be provided on the
first resin layer 51, 11 necessary.

Unlike the above, after the structure wherein the package
and the reflection structure 40 are combined 1s prepared as
illustrated 1n FIG. 7, the first resin layer 51 into which the
fluorescent material 1s mixed may not only fill the opening
of the molded material 30 to cover the light emitting element
20 but also be formed such that a top surface of the first resin
layer 51 1s higher than that of the molded material 30,
without a second resin layer being formed.

Alternatively, after the structure wherein the package and
the reflection structure 40 are combined 1s prepared as
illustrated 1n FIG. 7, a second resin layer may fill the
opening 30a of the molded material 30 to cover the light
emitting element 20, and then a first resin layer into which
a fluorescent material 1s mixed may be formed on the second
resin layer.

The light emitting element package 1llustrated in FIG. 8
may be understood to be a light emitting element package
according to yet another embodiment of the present inven-
tion.

Meanwhile, in the light emitting element package 1llus-
trated 1n FIG. 8, since the reflection structure 40 contacts the
first and second leads 11 and 12, the first and second leads
11 and 12 need to be mnsulated from each other. Accordingly,
the reflection structure 40 may have a radial shape and be
divided 1nto at least two parts spaced apart from each other.
A first part of the reflection structure 40, which contacts the
first lead 11, and a second part of the retlection structure 40,
which contacts the second lead 12, may be spaced apart from
cach other, and have an insulating material filled therebe-
tween.

FIG. 9 1s a partial schematic perspective view of a light
emitting element package according to yet another embodi-
ment of the present mnvention. Like the light emitting ele-
ment package described above with reference to FIG. 1, etc.,
in the light emitting element package according to this
embodiment, the reflection structure 40 includes the sup-
porting portion 41 and a radial portion (not shown).

The difference 1s that the supporting portion 41 contacts
the molded material 30 but 1s provided not continuously but
discretely along the circumierence of the openming 30a of the
molded material 30. That 1s, the supporting portion 41 has
discontinuous parts 41a. Two discontinuous parts 41a are
illustrated 1n FIG. 9, but the number of the discontinuous
parts 41a may vary and the width of the discontinuous parts
41a may be greater than that illustrated in FIG. 9.

Since the supporting portion 41 serves to support the
radial portion (not shown), even when the supporting por-
tion 41 has the discontinuous parts 41a, manufacturing costs
may be reduced, without deteriorating heat radiation func-
tion and forward direction luminance.

Alternatively, a supporting portion may not be part of the
reflection structure 40. That 1s, the supporting portion may
be part of the molded material 30, and the reflection struc-
ture 40 may have the radial portion only. Even here, the
supporting portion, which 1s part of the molded material 30,
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may be provided not continuously but discretely along the
circumierence of the opening 30a of the molded material 30.

FI1G. 10 1s a schematic perspective view of a light emitting
clement package according to yet another embodiment of
the present invention, and FIG. 11 1s an exploded perspec-
tive view of the light emitting element package of FIG. 10.
FIG. 12 1s a schematic cross-sectional view taken along line
XII-X1I of FIG. 10.

The light emitting element package according to this
embodiment may include a lead frame, a light emitting
element 20, a molded material 30, and a reflection structure
40, as 1llustrated 1in FIGS. 10 to 12.

The molded material 30 may include a supporting portion
33 provided continuously or discretely along the circumier-
ence of the opening 30a. Particularly, the supporting portion
33 may be provided adjacent to the exterior part of the
opening 30a along the circumierence of the opening 30a.
The supporting portion 33 1s illustrated to discretely sur-
round the opening 30a of the molded maternial 30 1n FIGS.
10 to 12. However, the supporting portion 33 1s not limited
thereto and may continuously surround the opening 30a of
the molded material 30 as described i1n the preceding
embodiments. If the supporting portion 33 discretely sur-
rounds the opening 30a of the molded material 30 as
illustrated 1 FIGS. 10 to 12, this may be understood to be
that recesses or concave and convex portions are formed in
the molded material 30.

For example, 1f the molded material 30 has an almost
rectangular parallelepiped shape, the opening 30a may be
formed 1n the center of a top surface of the molded material
30, and the light emitting element 20 may be mounted at the
central part of the opening 30a. As illustrated in FIGS. 10 to
12, the supporting portion 33 may extend along the circum-
terence of the opening 30a of the molded material 30 and
protrude from corners of the molded material 30 along the
positive z direction.

Here, a surface of the supporting portion 33, facing the
opening 30a of the molded material 30 may be formed 1n a
radial shape extending radially relative to a direction along,
which light generated by the light emitting element 20 emits
(e.g., the positive z direction). Particularly, the supporting
portion 33 may have an internal surface that has a downward
inclination with respect to the opening 30a of the molded
maternial 30. This allows the supporting portion 33 to more
stably support the reflection structure 40 that will be 1s
described below. This also allows the supporting portion 33
to more accurately guide or define a location wherein the
reflection structure 40 1s combined.

A resin layer [60] 50 may be provided on the light
emitting element 20 in the opening 30a of the molded
material 30 to cover the light emitting element 20 so as to
protect the light emitting element 20 from, for example,
external moisture. A fluorescent material may be mixed into
the resin layer [60] 50 and the opening 30a of the molded
material 30 may be completely or partially filled with the
resin layer [60] 50. The opening may be partially filled with
the resin layer [60] 50 into which the fluorescent material is
mixed, and a (transparent) filler having no fluorescent mate-
rial may be additionally provided to fill the remaining area.
The resin layer [60] 50 or the filler may [be] fill not only the
opening 30a of the molded material 30 but also fill the
reflection structure 40 to a bottom end or a top end, which
will be described below.

The reflection structure 40 has an opening that corre-
sponds to the opening 30a of the molded material 30 and
may contact the molded material 30. As described above, 1t
the supporting portion 33 discretely surrounds the opening,
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30a of the molded material 30, that 1s, 11 1t 1s understood that
recesses or concave and convex portions are formed 1n the
molded material 30, the reflection structure 40 may be fitted
into the recesses or concave and convex portions. The
reflection structure 40 may include a metal having excellent
thermal conductivity. The reflection structure 40 may also
include a radial surface 45 formed in a radial shape extend-
ing radially from the molded matenal relative to a direction
along which light generated by the light emitting element 20
emuts.

When 1t comes to the role of the reflection structure 40,
the reflection structure 40 may be configured to reflect light
emitted by the light emitting element 20 such that the light
proceeds approximately along the positive z direction. Par-
ticularly, since some of the light generated by the light
emitting element 20 proceeds between the positive z direc-
tion and the positive y direction, as well as along the positive
7z direction The luminance 1n a forward direction of the light
emitting element package may be greatly increased and a
beam angle of the light emitted by the light emitting element
package may be narrowed by having the above described
light reflected on the radial surface 45 of the reflection
structure 40 and then proceed approximately along the
positive z direction. That 1s, the radial surface 45 of the
reflection structure 40 together with [a] ar inclined internal
side surface of the opening 30a of the molded material 30
may function as a reflective surface.

A reflective portion may be formed only of the internal
side surface of the opening 30a of the molded matenal 30,
but there may exist light that proceeds along a direction
between the positive z direction and the positive y direction
without reaching the internal side surface of the opening 30a
of the molded material 30. In the light emitting element
package according to this embodiment, the above described
light may also be retlected on the radial surface 45 provided
outside the molded material 30 and then proceed approxi-
mately along the positive z direction.

The cross-section of the radial surface 45 of the reflection
structure 40 may be flat or bent. For example, referring to
FI1G. 12, the cross-section of the radial surface 45 of the
reflection structure 40 may be flat. That 1s, the radial surface
45 of the reflection structure 40 may form a predetermined
angle a with a main emission direction along which light
generated by the light emitting element 20 emits. Here, the
main emission direction refers to the positive z direction.
Here, the predetermined angle a may be equal to or greater
than 10° and equal to or less than 20°.

Meanwhile, FIG. 13 1s a schematic cross-sectional view
of a light emitting element package according to yet another
embodiment of the present mvention. FIG. 13 1s a cross-
sectional view of the light emitting element package accord-
ing to the present invention, taken along a line located
similar to the line XII-XII of FIG. 10.

Reterring to FIG. 13, the radial surface 45 of the reflection
structure 40 may form a first angle al with the positive z
direction from a point where the radial surface contacts the
molded material 30 to a first point 43 away from the molded
material 30, and form a second angle a2 from the first point
43 to a second point 44 further away from the molded
material 30 compared to the first point 43. Here, the second
angle a2 may be greater than the first angle al. Particularly,
the first angle al may be about 10° and the second angle a2
may be about 20°.

Here, the second point 44 may be, for example, an end
portion of the reflection structure 40. That 1s, the first point
43 may be a certain point between two end portions of an
internal surface of the retlection structure 40, located along
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the positive z direction, 1.e., between an end portion along a
direction toward the molded material 30 (the negative z
direction) and an end portion along an emission direction of
light (the positive z direction). In addition, each of the first
and second points 43 and 44 may be continuously provided
along the circumierence of the opening 30a of the molded
material 30 to form an encircling line.

Since the radial surface 45 1s inclined by the predeter-
mined angle a as described above, light emitted from the
light emitting element 20 may be radiated onto the radial
surface 45. Accordingly, a beam angle of light emitted from
the light emitting element package may be narrowed. The
radial surface 45 of the reflection structure 40 may be coated
with a reflective material such as silver to improve reflec-
tivity. For convenience, portions other than the radial surface

45 may also be coated.

The reflection structure 40 may have a shape that corre-
sponds to the supporting portion 33, thereby contacting the
molded material 30. For example, it the supporting portion
33 1s continuously provided, the reflection structure 40 may
also have a continuous shape that corresponds to the shape
of the supporting portion 33. Another example would be that
if the supporting portion 33 1s discretely provided as 1llus-
trated 1n FIGS. 10 and 11, the reflection structure 40 may
also have a discrete shape to be inserted between the
supporting portions 33.

FIG. 14 1s a schematic cross-sectional view showing paths
of light emitted from the light emitting element package
according to embodiments of the present invention.
Although FIG. 14 schematically illustrates paths of light
emitted from the light emitting element package 1llustrated
in FIG. 12, the paths of light may be equally or similarly
applied to the light emitting element package 1llustrated 1n
FIG. 13.

Referring to FIG. 14, light emitted from the light emitting
clement 20 may directly reach area A of a illuminated
surface 70 along a first path 21, reach area B of the
illuminated surface 70 after being reflected on the molded
material 30 along a second path 22, and reach area C of the
illuminated surface 70 after being reflected on the reflection
structure 40 along a third path 23.

Here, 1f the reflection structure 40 and the molded mate-
rial 30 have the same reflectivity, the luminance of area A
may be the highest, the luminance of area B may be the
second highest, and the luminance of area C may be the
lowest. That 1s, the luminance 1s lowered away from an
optical axis. In particular, the luminance may be greatly
lowered from area B to area C.

However, according to the embodiments of the present
invention, the retlection structure 40 may have a higher
reflectivity than that of the molded material 30. For example,
as described above, the reflection structure 40 may include
a metal and thus have a higher reflectivity than that of the
molded material 30 that 1s formed of a resin material.
Accordingly, the luminance of light projected onto area C
along the third path 23 may increase compared to a con-
ventional way due to the high reflectivity of the reflection
structure 40. Therefore, the luminance may not be rapidly
reduced but gradually reduced from area A to area C and,
particularly, the change in the luminance may be gradual or
almost no change may occur from area B to area C. As such,
light having an almost uniform luminance may be eflec-
tively projected onto the whole illuminated surtace 70.

FIG. 15 1s a schematic graph showing a beam angle of
light emitted from the light emitting element package
according to embodiments of the present invention.
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A conventional light emitting element package has a peak
of optical power 1n an optical axis direction, and emits light
in such a manner that the optical power 1s not rapidly but
gradually reduced as an angle with the optical axis 1is
increased. Furthermore, due to a large beam angle, the
conventional light emitting element package has a small
amount of reduction 1n optical power even considerably far
away Ifrom an optical axis, and thus 1s used for lighting by
having an overall luminance of light emitted from a light
emitting element package be gradually reduced over a wide
range.

According to embodiments of the present invention, how-
ever, as shown in FIG. 15, light emitted from the light
emitting element 20 may be reflected by the reflection
structure 40 and thus the optical power near an optical axis
may be almost uniform even away from the optical axis.
Furthermore, the luminance of an illuminated area may be
increased by narrowing a beam angle. Thus, light ematted
from the light emitting element package may have a uniform
and high luminance near the optical axis even away from the
optical axis. As such, when the light emitting element
package 1s used as a tlash for a mobile phone, a camera, etc.,
light having a high and uniform luminance may be eflec-
tively projected onto a whole area to be photographed. That
1s, the above-described optical lenses are for a flash and may
be combined with the light emitting element package to
cllectively project light having a uniform intensity onto an
illuminated area.

FIG. 16 15 a partial schematic perspective view of a light
emitting element according to yet another embodiment of
the present invention. Hereinafter, an adhesive layer 60 wall
be described with reference to FIGS. 12, 13, and 16. The
adhesive layer 60 may be provided at least part of a region
between the molded material 30 and the reflection structure
40 to fix the retlection structure 40 onto the molded material
30.

The adhesive layer 60 may be provided between the
supporting portion 33 of the molded material 30 and the
reflection structure 40 as illustrated in FIG. 12. That 1s, 1t
would be preferable that an exposed portion of the adhesive
layer 60 1s mimmimized and, due to a low reflectivity of light,
the adhesive layer 60 may not be exposed between the
radiation surface 45 of the retlection structure 40 and the
opening 30a of the molded material 30. Accordingly, as
illustrated in FIGS. 12 and 13, the adhesive layer 60 may be
provided between the supporting portion 33 and the reflec-
tion structure 40, and may not be provided between the
reflection structure 40 and part of the molded material 30
that 1s adjacent to the opening 30a. Therefore, the adhesive
layer 60 is not exposed to the opening 40a (refer to FIG. I)
of the reflection structure 40 and the opening 30a of the
molded material 30.

Referring to FIG. 12, the thickness of the adhesive layer
60 may vary according to locations, to maximize adhesive
force while minimizing the amount of the adhesive layer.
Particularly, a first thickness [51] 6/ in an area adjacent to
the light emitting element 20 may be greater than a second
thickness [52] 62 in an area away from the light emitting
clement 20. Here, the thickness of the adhesive layer 60 may
be gradually reduced away from the light emitting element
20.

Generally, heat 1s generated from the light emitting ele-
ment 20 1n the light emitting element package and areas
adjacent to the light emitting element 20 1s greatly influ-
enced by heat generated from the light emitting element 20.
Accordingly, the adhesive layer 60 may have a sufliciently
large thickness 1n areas adjacent to the light emitting element
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20, thereby ensuring a strong adhesion between the molded
material 30 and the reflection structure 40, and have a
reduced thickness in areas away from the light emitting
clement 20, thereby reducing the amount of material used to
manufacture the light emitting element package and manu-
facturing costs.

Meanwhile, according to another embodiment of the
present mvention, a light emitting element package may
include a lead frame, a light emitting element 20, a molded
material 30, a reflection structure 40, and an adhesive layer
60. The light emitting element package according to this
embodiment 1s the same as or similar to the light emitting
clement package according to the preceding embodiments.
Thus, repeated description thereof will be omitted.

The molded material 30 may be combined with the lead
frame and have the opening 30a for emitting light generated
by the light emitting element 20. That 1s, unlike the molded
material 30 according to the preceding embodiments, the
molded material 30 according to this embodiment may not
include the supporting portion 33.

The reflection structure 40 may have an opening that
corresponds to the opening 30a of the molded material 30,
and contact the molded material 30. The retlection to struc-
ture 40 according to this embodiment 1s the same as or
similar to the reflection structure 40 according to the pre-
ceding embodiments, but may optionally have a shape that
corresponds to the supporting portion 33.

The adhesive layer 60 may be provided at least partly
between the molded material 30 and the reflection structure
40 to 1ix the reflection structure 40 onto the molded material
30. The first thickness [51] 6/ of the adhesive layer 60 in
arcas adjacent to the light emitting element 20 may be
greater than the second thickness [52] 62 of the adhesive
layer 60 1n areas away from the light emitting element 20.
The adhesive layer 60 according to this embodiment is the
same as or similar to the adhesive layer 60 according to the
preceding embodiments, and thus a detailed description
thereol will be omitted. The adhesive layer 60 1s used to
maintain adhesive force.

FIG. 17 1s a schematic side elevation view of a backlight
unit according to an embodiment of the present invention.

As 1llustrated i FIG. 17, the backlight unit according to
this embodiment includes a frame 110, a reflective sheet 115
on part of the frame 110, a light guide plate 120 on the
reflective sheet 115, and a light emitting element package
100 on other part of the frame 110 and configured to
illuminate the light guide plate 120. The light emitting
clement package 100 may be any one of the light emitting
clement packages according to the preceding embodiments
and modifications thereof. The light emitting element pack-
age 100 may be connected to a printed circuit board 112.

According to his embodiment, since the light emitting
clement package 100 included in the backlight unit has
improved heat radiation function and forward direction
luminance, the whole backlight unit may have improved
heat radiation function and improved luminance of emitted
light.

Although the light emitting element package 100 1s 1llus-
trated to be provided on a side surface of the light guide plate
120 1n FIG. 17, the present invention i1s not limited thereto
and but applicable to a direct-type backlight unmit in which a
light guide plate 1s provided on or above a reflective sheet
and a light emitting element package 1s provided under or
below the light guide plate.

While the present invention has been described with
reference to embodiments 1llustrated 1n the drawings, 1t will
be understood by those of ordinary skill in the art that

10

15

20

25

30

35

40

45

50

55

60

65

16

various changes 1n form and details may be made without
departing from the spirit and scope of the present mnvention
as as set forth 1n the following claims.

INDUSTRIAL APPLICABILITY

The present invention may be used to manufacture a light
emitting element package having excellent heat radiation
performance and high luminance, and a backlight umit
including the same.

The mvention claimed 1s:

1. A light emitting element package, comprising:

a lead frame;

a light emitting element on the lead frame;

a molded material combined with the lead frame and
having an opening for emitting light generated by the
light emitting element;

a reflection structure having an opening that corresponds
to the opening of the molded material and contacting
the molded material; and

an adhesive layer provided in at least part of a region
between the molded material and the reflection struc-
ture to fix the reflection structure onto the molded
material,

wherein the adhesive layer has a first thickness 1n an area
adjacent to the light emitting element and a second
thickness 1n an area away from the light emitting
clement, and wherein the first thickness 1s greater than
the second thickness.

2. The light emitting element package according to claim

1, wherein the reflection structure comprises:

a supporting portion contacting the molded material and
provided continuously or discretely along a circumier-
ence of the opening of the molded material; and

a radial portion contacting the supporting portion and
extending radially from the molded material relative to
a direction along which light generated by the light
emitting element emats.

3. The light emitting element package according to claim

1, wherein the molded material comprises a supporting
portion provided continuously or discretely along a circum-
terence of the opening of the molded matenial, and
wherein the reflection structure comprises a radial portion
contacting the supporting portion and having a radial
shape extending radially from the molded material
relative to a direction along which light generated by
the light emitting element emuts.
4. The light emitting element package according to claim
1, wherein the molded material comprises a supporting
portion provided continuously or discretely along a circum-
terence of the opening of the molded material, and
wherein the reflection structure has a shape that corre-
sponds to the supporting portion of the molded mate-
rial, and contacts the molded matenial.

5. The light emitting element package according to claim

1, wherein recesses or concave and convex portions are
provided on the molded matenal, and

wherein the reflection structure 1s fitted into the recesses
or concave and convex portions.

6. The light emitting element package according to claim

1, wherein the thickness of the adhesive layer 1s gradually
reduced away from the light emitting element.

7. A light emitting element package, comprising:

a lead frame;

a light emitting element on the lead frame;
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a molded material combined with the lead frame and
haying an opening for emitting light generated by the
light emitting element; and

a reflection structure having an opening that corresponds
to the opening of the molded material and contacting
the molded matenal,

wherein the reflection structure comprises a radial surface
formed 1n a radial shape extending radially from the
molded material relative to a direction along which
light generated by the light emitting element emaits, and

wherein the radial surface of the reflection structure forms
a first angle with a main emission direction of light
generated by the light emitting element, from a point
where the radial surface contacts the molded material to
a first point away from the molded material, and forms
a second angle with the main emission direction from
the first point to a second point further away from the
molded material compared to the first point, wherein
the second angle 1s greater than the first angle.

8. The light emitting element package according to claim

7, fturther comprising a first resin layer that includes a
fluorescent material and 1s provided in the opening of the
molded material to cover the light emitting element.

9. The light emitting element package according to claim

8, further comprising a light-transmitting second resin layer
that covers the first resin layer and contacts the radial
surface.

10. The light emitting element package according to claim

7, further comprising:

a light-transmitting second resin layer provided in the
opening ol the molded matenial to cover the light
emitting element; and

a first resin layer that includes a fluorescent material,
covers the second resin layer, and contacts the radial
surface.

11. The light emitting element package according to claim

1, wherein the reflection structure comprises metal.
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12. The light emitting element package according to claim
1, wherein a surface of the supporting portion facing the
opening of the molded material has a radial shape extending
radially relative to a direction along which light generated
by the light emitting element emits.

13. The light emitting element package according to claim

1, wherein part of the reflection structure 1s inserted mto the
opening of the molded material, and

Wherein the other part of the reflection structure, protrud-
ing from the opening of the molded material has a
radial shape extending radially from the molded mate-
rial relative to a direction along which light generated
by the light emitting element emits.

14. A light emitting element package, comprising:

a lead frame;

a light emitting element on the lead frame;

a molded material combined with the lead frame and
having an opening for emitting light generated by the
light emitting element;

a reflection structure having an opeming that corresponds
to the opening of the molded material, and contacting
the molded material;

a supporting portion provided discretely or continuously
on the molded material to fix the retlection structure
onto the molded material; and

an adhesive layer provided in at least part of a region
between the molded material and the reflection struc-
ture, and having a first thickness 1n an area adjacent to
the light emitting element and a second thickness in an
arca away Ifrom the light emitting element, wherein the
first thickness 1s greater than the second thickness.

15. A backlight unit, comprising:

a reflective sheet:

a light guide plate on or above the reflective sheet; and

alight emitting element package according to claim 1,
configured to i1lluminate the light guide plate.
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