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(54) Title: LED PACKAGE

(57) Abstract: The present invention has an object to pro-
vide a LED package having a means capable of precisely lim-
iting a region in which a resin containing a phosphor is dot-
ted on a member on which an LED chip is supported. To this
end, an LED package according to the present invention com-
prises a package body having an inner space with an LED chip
mounted therein, the inner space being open toward a light
emission direction; a chip support member mounted to the in-
ner space of the package body to support the LED chip; a phos-
phor resin member formed by dotting resin containing a phos-
phor onto the LED chip; and a region limitation means pro-
vided on the chip support member and defining a region in
which the phosphor resin member is formed.
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Description

LED PACKAGE
Technical Field

The present invention relates to a light emitting diode (LED) package, and more
specifically, to a LED package having a fence of a phosphor resin member and a man-

ufacturing method thereof.

Background Art

Generally, an LED package has a structure in which an LED chip for generating
light by p-n junction is mounted on an inner space of a package body. The package
body is open in a light emission direction of the LED chip through an open portion of
the package body, and the light generated from the LED chip is emitted outwards
through the open portion. Further, the LED package includes a lens (specifically, a
molding lens) for covering the LED chip in order to increase the light emission
efficiency within a predetermined directional angle range of the light. The lens is
formed to cover the open portion of the package body and to be convex from the open
portion of the package body.

In case of the LED package, there has been a light loss problem that a substantial
amount of the light generated from the LED chip is not emitted outwards through the
lens but dissipated within the lens. Such a light loss results from the existence of the
light which is not directed toward the lens covering the open portion but toward a side
and/or a bottom of the package body and the light which collides with the lens and then
is not emitted outwards but returns back.

Accordingly, many studies have been conventionally continued to increase the
amount of the light directed toward the lens. As the results of the studies, a con-
ventional technology in which an inner wall of a package body is slanted and the slant
inner wall is coated with a reflective material has been disclosed. Such a technology
has been disclosed in Korean Patent No. 613064 filed by the applicant and then
registered. According to the conventional technology, the inner wall coated with the
reflective material causes the light, which is not directed toward the lens or which
collides with the lens and then returns back, to be reflected, thereby contributing to
reducing the light loss of the LED package more or less.

However, since the LED chip and the reflective inner wall are far away from each
other and both ends of the open portion of the package body and the reflective inner
wall are adjacent with each other, there is an enormous amount of light which is not
under the influence of the reflective inner wall. Furthermore, in order to improve the

light emission efficiency using the reflective inner wall in the conventional LED
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package, the reflective inner wall must be designed in an expanding manner, which
may prevent a compact size and structure of the LED package.

Meanwhile, an LED package which includes a molding lens made of resin
containing a powder-type phosphor material has been disclosed. When the light
generated from the LED chip is emitted outwards through the molding lens, the
intrinsic color of the light itself generated from the LED chip is mixed with the color
generated from the a phosphor material, so that the LED package makes it possible to
may implement the light having an adjusted light emission color (for example, white
color). However, since the phosphor material is non-uniformly distributed in a broad
region of the molding lens of such an LED package, it is difficult to realize the ho-
mogeneous color mixing. Furthermore, there is a problem in that the phosphor material
non-uniformly distributed in the molding lens may cause the light of the LED chip to
be scattered.

To solve this problem, a LED package technology, in which besides the molding
lens, a phosphor resin member for encapsulating the LED chip is provided in the
molding lens, has been conventionally proposed. However, according to the con-
ventional manufacturing of the LED package, it is difficult to allow the phosphor resin
member to be formed in the shape of a homogeneous lens having excellent light
emission efficiency. That is, when liquefied resin containing a powder-type phosphor
material is dotted on the LED chip to form the phosphor resin member, it is difficult to
obtain the curved surface shaped like a homogeneous lens due to the flowability of the
liquefied resin. In addition, when an enormous amount of LED packages is man-
ufactured, there is a limitation in that the homogeneous lens-shaped phosphor resin

member having no chromatic aberration is repeatedly reproduced.
Disclosure of Invention
Technical Problem

An object of the present invention is to provide a LED package having a means
capable of precisely limiting a region in which a resin containing a phosphor is dotted
on a member on which an LED chip is supported.

Another object of the present invention is to provide a LED package having a dish-
shaped reflector capable of precisely limiting a dotting region of a resin containing a
phosphor and reflecting light of an LED chip outwards in a periphery of the dotting
region with the light loss reduced.

A further object of the present invention is to provide a LED package, in which a
dotting region of a resin containing a phosphor is precisely limited around an LED chip
and a portion on which the LED chip is positioned functions as a heat sink, thereby

improving the heat radiation efficiency.
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Technical Solution

According to an aspect of the present invention, there is provided an LED package
comprising a package body having an inner space with an LED chip mounted therein,
the inner space being open through an open portion toward a light emission direction; a
chip support member mounted to the inner space of the package body to support the
LED chip; a phosphor resin member formed by dotting resin containing a phosphor
onto the LED chip; and a region limitation means provided on the chip support
member and defining a region in which the phosphor resin member is formed.

Preferably, the region limitation means is a dish-shaped reflector including a bottom
with an opening for defining the region in which the phosphor resin member is formed,
the dish-shaped reflector including a slanting side reflection portion. More preferably,
the dish-shaped reflector further includes a protrusion rib protruding upwards around
the opening to increase a height by which the phosphor resin member is formed.

Preferably, the region limitation means is a protrusion stage integrally formed on an
upper surface of the chip support member, the resin containing the phosphor being
dotted on the protrusion stage. More preferably, the LED package further comprises a
dish-shaped reflector having a slantingly side reflection portion for reflecting light
emitted from the LED chip, wherein a bottom of the dish-shaped reflector is formed
with an opening fitted around the protrusion stage.

Preferably, the chip support member is a heat sink to be mounted to perform heat
radiation of the LED chip.

Preferably, the LED package comprises a dish-shaped reflector coupled with at
least a portion of the region limitation means, the dish-shaped reflector including a
slanting side reflection portion, wherein the side reflection portion is configured to
entirely cover the open portion of the package body.

Preferably, the LED package comprises a dish-shaped reflector coupled with at
least a portion of the region limitation means, the dish-shaped reflector including a
slanting side reflection portion, and a molding lens convexly formed on the open
portion of the package body to cover the dish-shaped reflector.

Preferably, the LED package comprises a dish-shaped reflector coupled with at
least a portion of the region limitation means, the dish-shaped reflector including a
slanting side reflection portion, wherein the slant side reflection portion is formed with
at least one wire groove for allowing a bonding wire connected from the LED chip to
pass therethrough.

Preferably, the chip support member may a heat sink having an upper surface with a
cavity, which is formed with a groove along an edge of a bottom thereof, and the

region limitation means may be a protrusion stage formed to be partitioned inside of
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the groove, the LED chip being attached to the protrusion stage and then the resin
containing the phosphor being dotted thereon. At this time, the cavity may include an
inner wall having a slanting reflection surface, the slanting reflection surface having an
inner diameter decreasing as it goes from an upper portion to a lower portion thereof.
In addition, the groove is ring-shaped and the protrusion stage protrudes in cylindrical
shape at a center of the ring-shaped groove.
Advantageous Effects

According to one aspect of the present invention, liquefied resin containing a
phosphor is formed in a relatively good shape onto a desired region of a chip support
member, so that the phosphor may be uniformly distributed around the LED chip.

According to another aspect of the present invention, the dish-shaped reflector,
which is positioned together with the LED chip on the chip support member and the
phosphor resin member for covering the LED chip, makes it possible to dramatically
reduce the light loss.
Brief Description of the Drawings

Fig. 1 is a perspective view showing an LED package according to an embodiment
of the present invention;

Fig. 2 is an exploded perspective view showing the LED package according to the
embodiment of the present invention with a molding lens removed;

Fig. 3 is a sectional view showing the LED package according to the embodiment
of the present invention;

Fig. 4 is a view illustrating reflection operation of the LED package according to
the embodiment of the present invention;

Fig. 5 is a view illustrating a manufacturing process of the LED package according
to the embodiment of the present invention;

Fig. 6 is a perspective view showing an LED package according to another
embodiment of the present invention;

Fig. 7 is an exploded perspective view showing the LED package shown in Fig. 6
with a molding lens removed;

Fig. 8 is a sectional view showing the LED package shown in Figs. 6 and 7;

Fig. 9 is a view illustrating reflection operation of the LED package shown in Figs.
6t08;

Fig. 10 is a view illustrating a manufacturing process of the LED package shown in
Figs. 6 t0 9;

Fig. 11 is a perspective view showing an LED package according to a further
embodiment of the present invention;

Fig. 12 is an exploded perspective view showing the LED package shown in Fig. 11
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with a molding lens removed;
Fig. 13 is a sectional view showing the LED package shown in Figs.11 and 12; and
Fig. 14 is a sectional view showing a heat sink shown in Fig. 11.

Best Mode for Carrying Out the Invention

Hereinafter, embodiments according to the present invention will be described in
detail with reference to the accompanying drawings. Through the descriptions of the
embodiments, an LED package including a heat sink used as a chip support member
for supporting a LED chip and used for radiating heat generated from the LED chip
will be illustrated as an example. However, the present invention is not limited to the
LED package including the heat sink as will be illustrated hereinafter, but may be
limited by only the matters described in the claims.

Embodiment 1

Fig. 1 is a perspective view generally showing an LED package according to an
embodiment of the present invention, Fig. 2 is a partially exploded perspective view
showing the LED package according to the embodiment of the present invention with a
molding lens removed, and Fig. 3 is a sectional view showing the LED package shown
in Fig. 1.

Referring to Figs. 1 to 3, an LED package 1 according to the present invention
includes a package body 10 having an inner space, in which an LED chip 2 is mounted
and which is open upwards in a light emission direction. The package body 10 may be
formed by molding and sintering ceramic or by injection molding plastic resin. A heat
sink 20 which is conventionally called as a heat transfer 'slug' is mounted to be inserted
into the inner space of the package body 10. At this time, the heat sink may be replaced
with a heat pipe structure.

Further, a lead frame 30 is mounted to the package body 10. Inner leads 32 (shown
in Figs. 2 and 3) of the lead frame 30 are positioned around the heat sink 20 within the
package body 10 while outer leads 34 of the lead frame 30 are connected to the inner
leads 32 and extend outside of the package body 10.

Since a lower portion of the heat sink 20 is exposed outwards through an opening of
a bottom of the package body 10, the heat of the LED chip 2 can be easily radiate
outwards. Further, a bottom of the package body 10 is closed by the lower portion of
the heat sink 20 while an upper end of the package body 10 is open to provide the light
emission and to form the molding lens. The LED chip 2 is attached to and supported
by a flat surface of an upper end of the heat sink 20.

Further, the LED chip 2 is electrically connected to the inner leads 32 of the lead
frame 30 through bonding wires 3. The bonding wires 3 are respectively bonded and

connected to opposite polarity electrodes of the LED chip 2, and connected to the inner
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leads 32 of the lead frame 30 after passing through wire grooves 442 of a dish-shaped
reflector 40 which will be described later. At this time, the wire grooves 442 may be
omitted depending on the positions of the inner leads 32.

Further, the LED chip 2 is encapsulated by a lens-shaped phosphor resin member
52 which is separately formed inside a molding lens 60. The phosphor resin member
52 is formed by dotting liquefied resin (hereinafter, liquefied phosphor resin)
containing a powder-type phosphor material around the LED chip 2 and then curing it.
At this time, it is preferable that the phosphor resin member 52 cause the LED chip 2
to be fixed so that the LED chip 2 is fixed without an additional adhesive.

The LED package 1 includes a portion having a fence shape, which is to limit a
region in which the phosphor resin member 52 is formed, around the LED chip 2. In
this embodiment, the dish-shaped reflector 40 which can reflect the light emitted from
the LED chip 2 toward the molding lens 60 without any loss is used as the portion for
limiting the region.

As well shown in Figs. 2 and 3, the dish-shaped reflector 40 is integrally provided
with a circular protrusion rib 43 along a circular opening 42 which is formed in a
bottom of the dish-shaped reflector 40. Accordingly, when the dish-shaped reflector 40
is arranged to surround the LED chip 2 on the heat sink 20, the dish-shaped reflector
40 allows a fence for limiting the periphery of the LED chip 2 to be formed within the
circular opening 42. At this time, the height of the fence is determined by the thickness
of a lower portion of the dish-shaped reflector 40 and the height of the circular
protrusion rib 43. Accordingly, as the height of the circular protrusion rib 43 is
designed to be large, the height of the fence defined by the dish-shaped reflector 40
may be large.

Liquefied epoxy or silicon resin containing a powder-type phosphor is dotted within
the fence, so that the phosphor resin member 52 shaped in a convex lens as shown in
Figs. 1 to 3 is formed with a homogeneous curved surface. The shape of the phosphor
resin member 52 is may be achieved using a liquid-drop phenomenon due to the
surface tension, i.e., a phenomenon in which a surface area is minimized to have a
shape for minimizing a surface area per unit volume. Since the phosphor resin member
52 is formed using the liquid-drop phenomenon within the fence having a pre-
determined height, the phosphor resin member 52 may be formed to have a ho-
mogeneous curved surface whose reproducibility is excellent.

The dish-shaped reflector 40 further includes a side reflection portion 44 which
slantingly expands from the lower portion thereof. The dish-shaped reflector 40 may
be formed of a metal material whose the reflectivity is excellent, or a non-metal
material such as a resin with the whole surface coated with metal or with only the side

reflection portion 44, in which the light reflection mostly occurs, coated with metal. At
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this time, since the dish-shaped reflector 40 has a dish-shaped structure in which the
side reflection portion 44 of the dish-shaped reflector 40 expands upward to the open
portion of the package body 10, the dish-shaped reflector 40 may cover the entire open
portion of the package body 10. This prevents the light, which is generated from the
LED chip 2 and then color-mixed after passing through the phosphor resin member 52,
from reaching an inner wall of the package body in which a light loss may be largely
generated.

The side reflection portion 44 makes it possible to reflect and direct the light, which
fails to be directed to the molding lens 60 (shown in Fig. 1 and 3) but is directed to a
side and/or a bottom of the package body 10, among the light generated from the LED
chip 2, toward the upper open portion of the package body 10 or the molding lens 60.
Further, the side reflection portion 44 has a dish-type curved surface which is equi-
distant from the LED chip 2 in the radius direction, so that thereby having a structure
which allows homogeneous light reflection.

As described above, two wire grooves 442 for allowing the two bonding wires 3 to
pass therethrough are provided on an upper end of the side reflection portion 44 of the
dish-shaped reflector 40. Accordingly, the bonding wires 3 connected to the LED chip
2 can be connected to the inner leads 32 of the lead frame 30 without passing through a
longer path even if there is the dish-shaped reflector 40. At this time, the wire groove
442 may be formed in the shape of a hole that is formed in a middle portion of the side
reflection portion 44 not the upper end thereof.

As described above, the molding lens 60 is formed on the upper open portion of the
package body 10 to have a structure which is convex in the light emission direction in
a semi-sphere shape. Although not shown, the molding lens 60 is formed by a mold
molding technology, in which a mold having a resin injection opening is temporarily
installed onto the upper portion of the package body 10 and then liquefied resin such as
transparent epoxy or silicon resin is injected through the injection opening of the mold.
At this time, the mold has an inner shape or a void corresponding to the molding lens
60.

Some of the light generated from the LED chip 2 may be not transmitted through
the molding lens 60 due to the total internal reflection to return toward the bottom of
the LED chip 2. At this time, the light loss caused by the some of the light which is not
transmitted through the molding lens 60 can be minimized using the dish-shaped
reflector 40.

Fig. 4 is a view illustrating the reflection operation of the dish-shaped reflector 40.
The operation, in which the dish-shaped reflector 40 allows some of the light, which is
directly emitted from the LED chip, and some of the light, which is not transmitted
through the molding lens 60 and returns to the dish-shaped reflector 40, to be reflected
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toward the molding lens 60, is represented by arrows in Fig. 4. The dish-shaped
reflector 40 allows the light, which collides with the molding lens 60 and returns to the
dish-shaped reflector 40, to be reflected at another angle, so that the light can be
directed to the molding lens 60 again, thereby largely contributing to preventing the
light loss due to the light colliding with the molding lens 60.

Hereinafter, a manufacturing process of the LED package 1 according to the
embodiment of the present invention will be described with reference to Fig. 5. Since
in the below description, a process for mounting the heat sink 20 and the lead frame 30
to the package body 10 conforms to a conventional manner, the illustration and details
thereon will be omitted from the drawing and the specification.

As shown in Fig. 5 (a), the LED chip 2 is bonded to the upper surface of the heat
sink 20 which forms a support member for the LED chip 2, and then the dish-shaped
reflector 40 is arranged on the heat sink 20. Then, the LED chip 2 and the lead frame
30 are electrically connected to each other through the bonding wires 3. When the
dish-shaped reflector 40 is arranged on the heat sink 20 to surround the LED chip 2,
the single circular fence is formed around the LED chip 2 along the circular protrusion
rib 43 of the dish-shaped reflector 40.

Then, as shown in Fig. 5 (b), the phosphor resin member 52 is formed in the
circular fence which is defined by the circular protrusion rib 43. At this time, the
phosphor resin member 52 is formed by dotting the liquefied epoxy or silicon resin
containing a phosphor material within the fence and then curing it. Thereafter, the
phosphor resin member 52 is formed to have a homogeneous curved surface, which is
shaped like a convex lens having excellent light emission efficiency, using the liquid-
drop phenomenon due to the surface tension of the liquefied resin.

Thereafter, while the LED chip 2 encapsulated by the phosphor resin member 52 is
surrounded by the dish-shaped reflector 40, as shown in Fig. 5 (c¢), the molding lens 60
is formed to cover all the LED chip 2, the phosphor resin member 52, the heat sink 20
and the dish-shaped reflector 40.

It has been described in the previous embodiments that the LED chip 2 is supported
on the heat sink 20, and the dish-shaped reflector 40 is arranged on the heat sink 20 to
surround the LED chip 2. However, when the LED chip 2 is not supported by the heat
sink 20 but another lead frame, lead electrode, or the like, the dish-shaped reflector 40
may be arranged on the other lead frame or lead electrode to surround the LED chip 2.

Further, although it has been described that the circular fence provided for the
convex lens shaped phosphor resin member 52 is defined by the circular protrusion rib
43 of the dish-shaped reflector 40, the region in which the phosphor resin member 52
is formed may be defined by a protrusion having no reflection operation.

Embodiment 2
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Hereinafter, an LED package according to another embodiment of the present
invention will be described with reference to Figs. 6 to 10. Like reference numerals
will be assigned to represent the constitutional elements which perform the same
functions as described above.

Referring to Figs. 6 to 9, an LED package 1 of this embodiment includes the heat
sink 20 as a chip support member, and the dish-shaped reflector 40.

A protrusion stage 22 having a substantial quadrangular cross section is provided on
an upper end of the heat sink 20, and the LED chip 2 is attached and supported to the
end surface of the protrusion stage 22. The LED chip 2 is encapsulated by the
phosphor resin member 52 formed on and defined by the end surface of the protrusion
stage 22. The phosphor resin member 52 is formed by curing liquefied resin
(hereinafter, liquefied phosphor resin) containing a powder-type phosphor material,
which is dotted on the end surface of the protrusion stage 22. At this time, the liquefied
phosphor resin may be formed to be defined on only the end surface of the protrusion
stage 22 due to the surface tension, so that, in this embodiment, the protrusion stage 22
functions as a means for defining a region in which a phosphor resin member is dotted.

The phosphor material of the phosphor resin member 52 may be various kinds of
phosphor materials for color-mixing with the light generated from the LED chip 2 to
implement white light. Since the phosphor resin member 52 is formed separately from
the molding lens 60 (see Fig. 1), it is possible to solve various conventional problems
which have resulted from the phosphor materials irregularly distributed in a relatively
broad molding lens.

Meanwhile, the LED chip 2 is electrically connected to the inner leads 32 of the
lead frame 30 by means of the bonding wires 3. The respective bonding wires 3 are
bonded and connected to opposite polarity electrodes of the LED chip 2, and connected
to the inner leads 32 of the lead frame 30 after passing through the wire grooves 442 of
the dish-shaped reflector 40.

The LED package 1 according to this embodiment includes the dish-shaped
reflector 40, which is arranged on the heat sink 20 which functions as a chip support
member to reflect the light emitted from the LED chip 2 at a predetermined angle. The
dish-shaped reflector 40 includes a flat bottom 42 and a side reflection portion 44
slantingly expanding from the flat bottom. The dish-shaped reflector 40 may be formed
of a metal material whose the reflectivity is excellent, or a non-metal material such as a
resin with the whole surface coated with metal or with only the side reflection portion
44, in which the light reflection mostly occurs, coated with metal. Specifically, the
dish-shaped reflector 40 makes it possible to prevent the light from reaching the inner
wall of the package body 10 in which a light loss may easily occur by covering the
entire upper open portion of the package body 10.
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An opening 422 which is fitted around the protrusion stage 22 of the heat sink 20 is
formed in the bottom of the dish-shaped reflector 40. The protrusion stage 22 and the
opening 422 are formed to have corresponding shapes to each other. In this
embodiment, the protrusion stage 22 has a quadrangular cross section while the
opening 422 is also formed in a quadrangular shape corresponding thereto. Ac-
cordingly, the opening 422 of the dish-shaped reflector 40 is fitted around the
protrusion stage 22 of the heat sink 20, so that a rotational movement may be
prevented.

Further, the LED chip 2 attached to and supported by the protrusion stage 22 and
the phosphor resin member 52 encapsulating the LED chip 2 are positioned within the
dish-shaped reflector 40 through the opening 422. Thus, the slanting side reflection
portion 44 of the dish-shaped reflector 40 makes it possible to reflect and direct the
light, which fails to be directed to the molding lens 60 that will be described later
(shown in Figs. 6 and 8) but is directed to a side and/or a bottom of the package body
10, among the light generated from the LED chip 2, toward the upper open portion of
the package body 10 or the molding lens 60. Furthermore, the side reflection portion
44 has a substantially cone-shaped curved surface with the LED chip 2 as a center, so
that the regular and homogeneous light reflection characteristic can be realized in a cir-
cumferential direction.

As described above, two wire grooves 442 for allowing the two bonding wires 3 to
pass therethrough are provided on an upper end of the side reflection portion 44 of the
dish-shaped reflector 40. Accordingly, the bonding wires 3 connected to the LED chip
2 can be connected to the inner leads 32 of the lead frame 30 without passing through a
longer path even if there is the dish-shaped reflector 40. At this time, the wire groove
442 may be formed in the shape of a hole that is formed in a middle portion of the side
reflection portion 44 not the upper end thereof.

As well shown in Figs. 6 and 8, the molding lens 60 is formed on the upper open
portion of the package body 10 to have a structure which is convex in the light
emission direction in a semi-sphere shape. Although not shown, the molding lens 60 is
formed by a mold molding technology, in which a mold having a resin injection
opening is temporarily installed onto the upper portion of the package body 10 and
then liquefied resin such as transparent epoxy or silicon resin is injected through the
injection opening of the mold. At this time, the mold has an inner shape or a void
shape corresponding to the molding lens 60.

Some of the light generated from the LED chip 2 may be not transmitted through
the molding lens 60 due to the total internal reflection to return toward the bottom of
the LED chip 2. At this time, the light loss caused by the some of the light which is not

transmitted through the molding lens 60 can be minimized using the dish-shaped
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reflector 40.

Fig. 9 is a view illustrating the operation of the dish-shaped reflector 40. The
operation, in which the dish-shaped reflector 40 allows some of the light, which is
directly emitted from the LED chip, and some of the light, which is not transmitted
through the molding lens 60 and returns to the dish-shaped reflector 40, to be reflected
toward the molding lens 60, is represented by arrows in Fig. 9. The dish-shaped
reflector 40 allows the light, which collides with the molding lens 60 and returns to the
dish-shaped reflector 40, to be reflected at a angle different from an original one, so
that the light can be directed to the molding lens 60 again, thereby largely contributing
to preventing the light loss due to the light colliding with the molding lens 60.

Hereinafter, a manufacturing process of the LED package 1 according to the
embodiment of the present invention will be described with reference to Fig. 10. Since
in the below description, a process for mounting the heat sink 20 and the lead frame 30
to the package body 10 conforms to a conventional manner, the illustration and details
thereon will be omitted from the drawing and the specification.

As shown in Fig. 10 (a), the LED chip 2 is bonded to the protrusion stage 22 of the
upper end of the heat sink 20 which forms a support member for the LED chip 2, and
as shown in Fig. 10 (b), the dish-shaped reflector 40 is arranged on the heat sink 20. At
this time, the flat bottom 42 of the dish-shaped reflector 40 is rested on the flat surface
of the heat sink 20, and the rectangular opening 422 formed in the bottom of the dish-
shaped reflector 40 is fitted around the protrusion stage 22 of the heat sink 20 having a
quadrangular cross section corresponding thereto. Accordingly, the dish-shaped
reflector 40 can be maintained to be fixed to the desired position on the heat sink 20.
The processes shown in Fig. 10 (a) and Fig. 10 (b) may be performed in the reverse
sequence.

Then, the respective electrodes of the LED chip 2 and the lead frame are connected
to each other through the bonding wires 3. The liquefied epoxy or silicon resin
containing a phosphor material, i.e., the liquefied phosphor resin, is dotted onto the
protrusion stage 22 of the heat sink 20 to which the LED chip 2 is attached. Since the
liquefied phosphor dotted onto the protrusion stage 22 is formed to be defined onto the
end surface of the protrusion stage 22 due to the surface tension, so that the phosphor
resin member 52 as shown in Fig. 10 (c) may be formed.

As shown in Fig. 10 (¢), in a state where the LED chip 2 encapsulated by the
phosphor resin member 52 is surrounded by the dish-shaped reflector 40, the molding
lens 60 as shown in Figs. 6 and 8 is formed around the upper open portion of the
package body 10 to encapsulate all the LED chip 2, the phosphor resin member 52 and
the dish-shaped reflector 40.

It has been described in the previous embodiments that the LED chip 2 is supported
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on the heat sink 20, and the dish-shaped reflector 40 is arranged on the heat sink 20 to
surround the LED chip 2. However, when the LED chip 2 is not supported by the heat
sink 20 but another lead frame, lead electrode, or the like, the dish-shaped reflector 40

may be arranged on the other lead frame or lead electrode to surround the LED chip 2.

Mode for the Invention
Embodiment 3

Hereinafter, an LED package according to another embodiment of the present
invention will be described with reference to Figs. 11 to 14. Like reference numerals
will be assigned to represent the constitutional elements which perform the same
functions as described above.

Referring to Figs. 11 to 14, the LED package of this embodiment includes the heat
sink 20 and a cavity 23 , wherein the heat sink 20 is installed to the package body 10
and the cavity 23 is formed on an upper portion of the heat sink 20.

A bottom of the package body 10 is configured to be closed by a lower portion of
the heat sink 20 while an upper portion of the package body 10 is open for providing
the light emission and forming the molding lens. The upper portion of the heat sink 20
is formed with the cup shaped cavity, and a groove 24 is formed on an edge of an
inside bottom of the cavity. The groove 24 on the bottom of the cavity is generally
formed in a ring shape. However, the groove is not limited thereto, but may be formed
in various shapes depending on the package body 10 of the LED chip 2. Further,
although it is shown in the figures that the bottom surface of the groove 24 is flat, the
bottom surface may be formed to have various shapes such as a V-shaped valley.

In addition, a protrusion stage 22 is formed in the groove 24 of the bottom surface
of the cavity, and the protrusion state 22 protrudes in cylindrical shape at a center of
the ring-shaped groove 24. The LED chip 2 is attached to and supported by the upper
surface of the protrusion stage 22. The LED chip 2 is attached to the protrusion stage
22 and then the phosphor resin member 52 is formed thereon. The LED chip 2 is en-
capsulated by the phosphor resin member 52 formed on the upper surface of the
protrusion stage 22. The phosphor resin member 52 is formed by dotting the liquefied
resin (hereinafter, liquefied phosphor resin) containing a phosphor material onto the
upper surface of the protrusion stage 22. At this time, the liquefied phosphor resin may
be formed to be defined on the upper surface of the protrusion stage 22 due to the
surface tension. The phosphor material of the phosphor resin member 52 may be
various kinds of phosphor materials for color-mixing with the light generated from the
LED chip 2 to implement white light.

In this case, since the phosphor resin member 52 is limitedly formed on the upper
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surface of the protrusion stage 22, the phosphor resin member can be formed more
compact while it has a convex cross section which is similar with that of a con-
ventional phosphor resin member formed on a flat-type heat sink. Thus, the defect rate
due to a phosphor resin member punctured in its manufacturing process can be reduced
and the chromatic aberration phenomenon which has been problematic in the con-
ventional cup-type heat sink can be prevented.

The cavity formed in the heat sink 20 slantingly expands from the bottom surface of
the cavity so that an inner diameter of an inner wall of the cavity is decreased as it goes
from its upper portion to its lower portion in order to reflect the light emitted from the
LED chip 2 attached to the protrusion stage 22 in a desired directional angle range.
Further, it is preferable that the slant inner wall of the cavity be formed of a metal
material whose the reflectivity is excellent or a surface of the slant inner wall be coated
with metal to be formed as a reflective surface.

The LED chip 2 attached to and supported by the protrusion stage 22 and the
phosphor resin member 52 encapsulating the LED chip 2 are positioned inside of the
reflective surface of the cavity, so that the reflective surface makes it possible to reflect
and transmit the light, which is not directed to the molding lens 60 that will be
described later but is directed to a side and/or a bottom of the package body 10, among
the light generated from the LED chip 2, toward the upper open portion of the package
body 10 or the molding lens 60. Furthermore, the reflective surface formed on the slant
inner wall of the cavity has a substantially cone-shaped curved surface with the LED
chip 2 as a center, so that the regular and homogeneous light reflection characteristic
can be realized in a circumferential direction.

Meanwhile, the LED chip 2 is electrically connected to the inner leads 32 of the
lead frame 30 through the bonding wires 3.

As shown in Figs. 11 and 13, the molding lens 60 is formed on the upper open
portion of the package body 10 to have a structure having various shapes convex in the
light emission direction, e.g., a semi-sphere shape. Although not shown, the molding
lens 60 may be formed by a mold molding technology, in which a mold having a resin
injection opening is temporarily installed onto the upper portion of the package body
10 and then liquefied resin such as transparent epoxy or silicon resin is injected

through the injection opening of the mold.
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Claims
An LED package, comprising:
a package body having an inner space with an LED chip mounted therein, the
inner space being open through an open portion toward a light emission
direction;
a chip support member mounted to the inner space of the package body to
support the LED chip;
a phosphor resin member formed by dotting resin containing a phosphor onto the
LED chip; and
a region limitation means provided on the chip support member and defining a
region in which the phosphor resin member is formed.
The LED package as claimed in claim 1, wherein the region limitation means is a
dish-shaped reflector including a bottom with an opening for defining the region
in which the phosphor resin member is formed, the dish-shaped reflector
including a slanting side reflection portion.
The LED package as claimed in claim 2, wherein the dish-shaped reflector
further includes a protrusion rib protruding upwards around the opening to
increase a height by which the phosphor resin member is formed.
The LED package as claimed in claim 1, wherein the region limitation means is a
protrusion stage integrally formed on an upper surface of the chip support
member, the resin containing the phosphor being dotted on the protrusion stage.
The LED package as claimed in claim 4, further comprising a dish-shaped
reflector having a slantingly side reflection portion for reflecting light emitted
from the LED chip, wherein a bottom of the dish-shaped reflector is formed with
an opening fitted around the protrusion stage.
The LED package as claimed in claim 1, wherein the chip support member is a
heat sink to be mounted to perform heat radiation of the LED chip.
The LED package as claimed in claim 1, comprising a dish-shaped reflector
coupled with at least a portion of the region limitation means, the dish-shaped
reflector including a slanting side reflection portion, wherein the side reflection
portion is configured to entirely cover the open portion of the package body.
The LED package as claimed in claim 1, further comprising a dish-shaped
reflector coupled with at least a portion of the region limitation means, the dish-
shaped reflector including a slanting side reflection portion, and a molding lens
convexly formed on the open portion of the package body to cover the dish-
shaped reflector.

The LED package as claimed in claim 1, comprising a dish-shaped reflector
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coupled with at least a portion of the region limitation means, the dish-shaped
reflector including a slanting side reflection portion, wherein the slant side
reflection portion is formed with at least one wire groove for allowing a bonding
wire connected from the LED chip to pass therethrough.

The LED package as claimed in claim 1, wherein the chip support member is a
heat sink having an upper surface with a cavity, the cavity being formed with a
groove along an edge of a bottom thereof, and the region limitation means is a
protrusion stage formed to be partitioned inside of the groove, the LED chip
being attached to the protrusion stage and then the resin containing the phosphor
being dotted thereon.

The LED package as claimed in claim 10, wherein the cavity includes an inner
wall having a slanting reflection surface, the slanting reflection surface having an
inner diameter decreasing as it goes from an upper portion to a lower portion
thereof.

The LED package as claimed in claim 10, wherein the groove is ring-shaped and
the protrusion stage protrudes in cylindrical shape at a center of the ring-shaped
groove.

An LED package, comprising:

a package body having an inner space with an LED chip mounted therein, the
inner space being open toward a light emission direction;

a heat sink mounted to the inner space of the package body to support the LED
chip;

a phosphor resin member formed by dotting resin containing a phosphor onto the
LED chip; and

a means being provided on the heat sink to define a region in which the phosphor
resin member is formed and to reflect light emitted from the LED chip.

The LED package as claimed in claim 13, wherein the means is a dish-shaped
reflector including a bottom with an opening for defining the region in which the
phosphor resin member is formed, the dish-shaped reflector including a slanting
side reflection portion.

The LED package as claimed in claim 13, wherein the means includes a
protrusion stage integrally formed on the heat sink to define the region in which
the phosphor resin member is formed; and a dish-shaped reflector having an
opening fitted around the protrusion stage and including a slanting side reflection
portion for reflecting light.

The LED package as claimed in claim 13, wherein the means includes a cavity
formed on an upper surface of the heat sink; a groove formed along an edge of a

bottom of the cavity; and a protrusion stage formed to protrude inside of the



16

WO 2008/039010 PCT/KR2007/004727

groove, the LED chip being attached to the protrusion stage and then the

phosphor resin member being formed thereon.
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