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LIGHT EMITTING DIODE AND METHOD OF
FABRICATING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a light emitting
diode and a method of fabricating the same, and more par-
ticularly, to a light emitting diode with a frame structure for
allowing uniform application of a fluorescent substance
thereon and a method of fabricating the light emitting diode.

BACKGROUND ART

[0002] FIGS.1 and 2 are schematic sectional views of light
emitting diodes in which a fluorescent substance is applied in
accordance with a prior art. FIG. 1 is a sectional view of a
conventional top-type light emitting diode and FIG. 2 is a
sectional view of a conventional lamp-type light emitting
diode.

[0003] Referring to FIG. 1, the light emitting diode com-
prises a substrate 10 with first and second lead terminals 30
and 35 formed thereon, a light emitting diode chip 20
mounted on the substrate 10, and a reflecting portion 40
formed on the substrate to surround the light emitting diode
chip 20. The light emitting diode chip 20 is electrically con-
nected to the first and second lead terminals 30 and 35 through
wires 70. A molding portion 60 is formed on the light emitting
diode chip 20 by filling a liquid epoxy resin or the like into the
reflecting portion 40 and thermally curing the resin for a
predetermined time so as to protect the light emitting diode
chip 20. Further, a fluorescent substance 50 for absorbing
light emitted from the light emitting diode chip 20 and per-
forming wavelength conversion of the light into respective
different wavelengths is mixed in the molding portion 60.

[0004] Referring to FIG. 2, the light emitting diode com-
prises a first lead terminal 80 with a reflecting portion 40 at an
upper end thereof and a second lead terminal 85 spaced apart
by a predetermined distance from the first lead terminal 80.
Further, a light emitting diode chip 20 is mounted inside the
reflecting portion 40 of the first lead terminal 80, and a mold-
ing portion 60 is formed on the light emitting diode chip 20 by
applying a liquid epoxy resin or the like and thermally curing
the resin for a predetermined time so as to protect the light
emitting diode chip 20. Further, a fluorescent substance 50 for
absorbing light emitted from the light emitting diode chip 20
and performing wavelength conversion of the light into
respective different wavelengths is mixed in the molding
portion 60.

[0005] When the fluorescent substance is applied as
described above, the fluorescent substance with a higher spe-
cific gravity precipitates due to a difference in specific gravity
between the fluorescent substance and the epoxy resin with a
relatively lower specific gravity during the predetermined
time when the liquid epoxy resin is cured. A difference in
concentration within the liquid epoxy resin occurs due to such
precipitation of the fluorescent substance, and thus, there is a
problem with color reproducibility because light emitted
from the light emitting diode chip is not uniform. Further,
since a color speckle is produced, a great amount of fluores-
cent substance should be contained in the molding portion to
express a uniform color, resulting in degradation of light
emitting efficiency. Furthermore, since the fluorescent sub-
stance is not uniformly distributed, there is a problem in that
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the color of light emitted from the light emitting diode varies
depending on an angle at which the light emitting diode is
viewed.

[0006] FIGS. 3 and 4 are schematic sectional views of light
emitting diodes in which a fluorescent substance is applied in
accordance with another prior art. The light emitting diodes
shown in FIGS. 3 and 4 are different from those shown in
FIGS. 1 and 2 in that a mixture of a fluorescent substance and
a resin is dotted with a predetermined thickness to encapsu-
late a light emitting diode chip and a molding portion is then
formed thereon. However, remaining components of the light
emitting diodes shown in FIGS. 3 and 4 are identical to those
of the light emitting diodes shown in FIGS. 1 and 2.

[0007] Referring to FIG. 3, in the light emitting diode, the
mixture of fluorescent substance and resin is dotted on the
light emitting diode chip 20, and the molding portion 65 is
formed inside a reflecting portion 40. Referring to FIG. 4, the
fluorescent substance 50 is injected only inside the reflecting
portion 40, and a transparent epoxy resin is used for the
peripheral molding portion 65 to enhance the transmissivity
of light emitted from the light emitting diode chip 20.
[0008] In the case where the mixture of fluorescent sub-
stance and resin is applied as described above, the mixture
may flow laterally. Thus, there is a problem in that the dis-
tance between the light emitting diode and the fluorescent
substance varies and thus a color may not be uniformly
expressed and two or more different colors may be produced
depending on a light emitting region. Further, in case of FIG.
4, the luminous efficiency of light considerably decreases due
to interference between the light emitting diode chip and the
reflecting portion.

[0009] FIG. 5 is a schematic sectional view of a light emit-
ting diode in which a fluorescent substance is applied in
accordance with a further prior art. The light emitting diode of
FIG. 5 further comprises a guide member 90 for preventing a
mixture of fluorescent substance and resin from flowing out-
side a substrate or lead terminals when the mixture of fluo-
rescent substance and resin is dotted on a light emitting diode
chip. However, since an additional process should be added to
attach the guide member 90, a fabricating process becomes
complicated, resulting in increased production costs. Further,
there is a problem in that luminous efficiency decreases and a
great amount of fluorescent substance is consumed due to the
guide member.

DISCLOSURE OF INVENTION

[0010] The present invention is conceived to solve the
aforementioned problems in the prior arts. Accordingly, an
object of the present invention is to provide a light emitting
diode and a method of fabricating the same, wherein the
distance between a fluorescent substance and a light emitting
diode chip is uniformly maintained when the fluorescent sub-
stance is applied to the light emitting diode, thereby reducing
a color variation, i.e., generation of two or more different
colors, and enhancing luminous efficiency.

[0011] According to one aspect of the present invention for
achieving the object, there is provided a light emitting diode,
comprising at least one light emitting diode chip; lead termi-
nals for use in applying electric power to the light emitting
diode chip; and a frame that is used for mounting the light
emitting diode chip thereon and is formed to have a predeter-
mined height and a shape corresponding to that of the light
emitting diode chip.
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[0012] The light emitting diode may further comprise a
molding portion that has a fluorescent substance for convert-
ing the wavelength of light emitted from the light emitting
diode chip and is formed on the fame.

[0013] The light emitting diode may further comprise a
peripheral molding portion for encapsulating the light emit-
ting diode chip.

[0014] The molding portion may be formed to have a shape
corresponding to that of the light emitting diode chip.

[0015] The frame may be formed on one of the lead termi-
nals.
[0016] The frame and the lead terminals may be formed

integrally with each other.

[0017] The light emitting diode may further comprise a
substrate and the frame may be formed on the substrate.
[0018] The frame and the substrate may be formed inte-
grally with each other.

[0019] The light emitting diode may further comprise a
housing for surrounding the substrate.

[0020] A barrier with a predetermined height may be
formed along the periphery of a top surface of the frame.
[0021] The barrier and the frame may be formed integrally
with each other.

[0022] The frame may be formed to have a rectangular
shape.
[0023] A groove with a predetermined depth may be

formed along the periphery of a top surface of the frame.
[0024] According to another aspect of the present inven-
tion, there is provided a method of fabricating a light emitting
diode, comprising the steps of forming a frame with a shape
corresponding to that of a light emitting diode chip; mounting
the light emitting diode chip on the frame; applying a prede-
termined amount of fluorescent substance on the frame; and
heating and curing the fluorescent substance.

[0025] A barrier with a predetermined height may be
formed along the periphery of a top surface of the frame.
[0026] A groove with a predetermined depth may be
formed along the periphery of a top surface of the frame.

BRIEF DESCRIPTION OF DRAWINGS

[0027] FIGS.1 and 2 are schematic sectional views of light
emitting diodes in which a fluorescent substance is applied in
accordance with a prior art;

[0028] FIGS. 3 and 4 are schematic sectional views of light
emitting diodes in which a fluorescent substance is applied in
accordance with another prior art;

[0029] FIG. 5 is a schematic sectional view of a light emit-
ting diode in which a fluorescent substance is applied in
accordance with a further prior art;

[0030] FIGS. 6 and 7 are a perspective view and a sectional
view of a light emitting diode according to a first embodiment
of the present invention, respectively;

[0031] FIG. 8 is a sectional view of a light emitting diode
according to a second embodiment of the present invention;
[0032] FIG. 9 is a sectional view of a light emitting diode
according to a third embodiment of the present invention;
[0033] FIGS.10and 11 are sectional views of light emitting
diodes according to fourth and fifth embodiments of the
present invention, respectively;

[0034] FIGS. 12 to 17 are views showing examples of a
frame structure according to the present invention; and
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[0035] FIG. 18 is a flowchart illustrating a method of fab-
ricating a light emitting diode according to the present inven-
tion.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0036] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0037] FIGS. 6 and 7 are a perspective view and a sectional
view of a light emitting diode according to a first embodiment
of the present invention, respectively. That is, the figures are
a perspective view and a sectional view of a chip-type light
emitting diode according to the present invention, respec-
tively.

[0038] Referring to FIGS. 6 and 7, the light emitting diode
comprises a substrate 210 with lead terminals 230 and 235
formed thereon, a frame 290 formed on the substrate 210, a
light emitting diode chip 220 mounted on the frame 290, and
wires 270 for connecting the light emitting diode chip 220 to
the lead terminals 230 and 235. Further, a fluorescent sub-
stance 250 for converting the wavelength of light generated
from the light emitting diode chip 220 is mixed with an
encapsulant and then applied to the frame 290 to form a
molding portion 260. Although the light emitting diode of'this
embodiment includes one light emitting diode chip 220, it is
only for illustrative purposes and the light emitting diode may
include a plurality of light emitting diode chips.

[0039] Further, a peripheral molding portion 265 is formed
of'a liquid epoxy resin or the like on the light emitting diode
chip 220 to protect the light emitting diode chip 220. The
peripheral molding portion 265 may be formed through an
injection molding process using a predetermined resin, or
through preparation thereof using an additional mold and
subsequent pressurization or heat-treatment thereof. In this
case, the peripheral molding portion 265 is formed using an
epoxy resin, a silicone resin or the like. The peripheral mold-
ing portion 265 may be formed in various forms such as an
optical lens or a flat plate.

[0040] Meanwhile, the frame 290 may be formed sepa-
rately from the substrate 210 and then bonded thereto. Oth-
erwise, the frame 290 and the substrate 210 may be formed
integrally with each other. In this case, the substrate 210 may
be formed using a metal slug or a thermally conductive resin.
[0041] Further, the encapsulant is made of a liquid epoxy
resin or silicone resin.

[0042] FIG. 8 is a sectional view of a light emitting diode
according to a second embodiment of the present invention,
namely. That is, the figure is a schematic sectional view of a
top-type light emitting diode according to the present inven-
tion.

[0043] Referring to FIG. 8, the light emitting diode of the
second embodiment is similar to that of the first embodiment
except that a reflecting portion is formed on a substrate. Thus,
only parts different from each other will be described below.
[0044] The light emitting diode comprises a substrate 210,
lead terminals 230 and 235 formed on the substrate, a frame
290, a reflecting portion 240, a light emitting diode chip 220
mounted on the frame 290, and wires 270 for connecting the
light emitting diode chip 220 to the lead terminals 230 and
235. Further, a fluorescent substance 250 for converting the
wavelength of light generated from the light emitting diode
chip 220 is mixed with an encapsulant and then applied to the
frame 290 to form a molding portion 260. A peripheral mold-
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ing portion 265 is formed on the light emitting diode chip 220
to protect the light emitting diode chip 220. In this case, the
peripheral molding portion 265 is made of a predetermined
resin, preferably, an epoxy resin or silicone resin.

[0045] Meanwhile, the reflecting portion 240 is formed to
surround at least one light emitting diode chip 220 on the
substrate 210. At this time, to enhance the luminance and
condensing efficiency of light, the reflecting portion 240 may
be formed in such a manner that an inner wall of the reflecting
portion 240 surrounding the light emitting diode chip 220 has
a predetermined slope.

[0046] FIG. 9 is a sectional view of a light emitting diode
according to a third embodiment of the present invention.
That is, this figure is a schematic sectional view of a lamp-
type light emitting diode according to the present invention.
[0047] Referring to FIG. 9, the light emitting diode com-
prises a first lead terminal 330 with a reflecting portion 340 at
atop end thereof, and a second lead terminal 335 spaced apart
by a predetermined distance from the first lead terminal 330.
Further, a frame 390 is formed inside the reflecting portion
340 of the first lead terminal 330, and a light emitting diode
chip 320 is mounted on the frame 390.

[0048] Furthermore, a fluorescent substance 350 for con-
verting the wavelength of light generated from the light emit-
ting diode chip 320 is mixed with an encapsulant and then
applied to the frame 390 to form a molding portion 360. A
peripheral molding portion 365 is formed on the light emit-
ting diode chip 320 by applying a predetermined resin thereto
and thermally curing the resin for a predetermined time so as
to protect the light emitting diode chip 320. In this case, the
peripheral molding portion 365 may comprise an epoxy resin
or silicone resin.

[0049] FIGS.10and 11 are sectional views of light emitting
diodes according to fourth and fifth embodiments of the
present invention. That is, the figures are schematic sectional
views of light emitting diodes each of which has a housing.

[0050] The light emitting diode according to the fourth
embodiment of the present invention shown in FIG. 10 is
different from that of the first embodiment in that it further
comprises a housing 280 for surrounding a substrate. How-
ever, remaining components thereof are identical to each
other.

[0051] The light emitting diode according to the fifth
embodiment of the present invention shown in FIG. 11 is
different from that of the second embodiment in that it further
comprises a housing 280 for surrounding a substrate. How-
ever, remaining components thereof are identical to each
other.

[0052] FIGS. 12 and 13 are a perspective view and a sec-
tional view showing an example of a frame structure accord-
ing to the present invention, respectively. FIGS. 14 and 15 are
a perspective view and a sectional view showing another
example of the frame structure according to the present inven-
tion. FIGS. 16 and 17 are a perspective view and a sectional
view showing a further example of the frame structure
according to the present invention.

[0053] Referring to FIGS. 12 and 13, the frame 290 is
constructed in the same shape as the light emitting diode chip
220, i.e., in the form of a rectangle, to be sized about 1.5 or 2
times as large as that of the light emitting diode chip 220.
Although the light emitting diode chip and the frame in this
embodiment are constructed in the form of rectangles, they
are not limited thereto but may be constructed in various
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forms. In this case, the frame and the light emitting diode chip
are constructed to be in the same shape.

[0054] After a light emitting diode chip 220 is mounted on
a central portion of a top surface of the frame 290 with the
above mentioned shape and size, and a mixture of fluorescent
substance and encapsulant is then dotted thereon, a molding
portion 260 is constructed in the same shape as the frame 290.
Thus, a uniform distance is established between the light
emitting diode chip 220 and the molding portion 260. In other
words, the molding portion 260 is constructed in the same
shape of the light emitting diode chip 220.

[0055] Referring to FIGS. 14 and 15, a frame structure of
this embodiment is similar to that shown in FIGS. 12 and 13
but is different therefrom only in that a barrier 297 with a
predetermined height is formed along the periphery of the top
surface of the frame 290.

[0056] The barrier 297 functions to lead the formation of
the molding portion 260 using the mixture of fluorescent
substance 250 and encapsulant such that the molding portion
has the same shape as the light emitting diode chip 220. At this
time, the barrier 297 may be formed integrally with the frame
290.

[0057] Referring to FIGS. 16 and 17, a frame structure of
this embodiment is similar to that shown in FIGS. 12 and 13
but is different therefrom only in that a groove 299 with a
predetermined depth is formed along the periphery of the top
surface of the frame 290.

[0058] Similarly to the barrier, the groove 299 functions to
lead the formation of the molding portion 260 using the
mixture of fluorescent substance 250 and encapsulant such
that the molding portion has the same shape as the light
emitting diode chip.

[0059] FIG. 18 is a flowchart illustrating a method of fab-
ricating a light emitting diode according to the present inven-
tion.

[0060] Referring to FIG. 18, a process of forming a frame
with a predetermined size and the same shape as a light
emitting diode chip is first performed (5910).

[0061] A light emitting diode chip is mounted on the frame
formed in step S910 (5920).

[0062] Thereafter, a predetermined amount of fluorescent
substance is applied to the frame (S930). At this time, the
fluorescent substance is mixed with an encapsulant, e.g., a
liquid epoxy resin or silicone resin, and then applied to the
frame.

[0063] Meanwhile, although the frame is formed in the
same shape as the light emitting diode chip as described
above, the frame is formed to be larger than the light emitting
diode chip. Further, a barrier with a predetermined height
may be formed along the periphery of a top surface of the
frame. Otherwise, a groove with a predetermined depth may
be formed along the periphery of the top surface of the frame.
[0064] Thereafter, a process of heating and curing the fluo-
rescent substance applied to the frame is then performed
(8940).

[0065] The foregoing is merely the exemplary embodi-
ments of the light emitting diode and the method of fabricat-
ing the same. The present invention is not limited to the
embodiments. [t will be readily understood by those skilled in
the art that various modifications and changes can be made
thereto without departing from the technical spirit and scope
of'the present invention defined by the appended claims. It is
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also apparent that the modifications and changes fall within
the scope of the present invention.

INDUSTRIAL APPLICABILITY

[0066] According to the present invention described above,
alight emitting diode chip is mounted on a frame with a shape
corresponding to that of the light emitting diode chip and a
fluorescent substance is then dotted thereon, so that a uniform
distance is established between the light emitting diode chip
and molding portion, thereby reducing a color variation, i.e.,
generation of two or more different colors, and enhancing
luminous efficiency.

1. A light emitting diode, comprising:

at least one light emitting diode chip;

lead terminals for use in applying electric power to the light

emitting diode chip; and

a frame for mounting the light emitting diode chip thereon,

the frame being formed to have a predetermined height
and a shape corresponding to that of the light emitting
diode chip.

2. The light emitting diode as claimed in claim 1, further
comprising a molding portion having a fluorescent substance
for converting the wavelength of light emitted from the light
emitting diode chip, the molding portion being formed on the
fame.

3. The light emitting diode as claimed in claim 2, further
comprising a peripheral molding portion for encapsulating
the light emitting diode chip.

4. The light emitting diode as claimed in claim 2, wherein
the molding portion is formed to have a shape corresponding
to that of the light emitting diode chip.

5. The light emitting diode as claimed in claim 1 or 2,
wherein the frame is formed on one of the lead terminals.

6. The light emitting diode as claimed in claim 5, wherein
the frame and the lead terminal are formed integrally with
each other.
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7. The light emitting diode as claimed in claim 1 or 2,
further comprising a substrate, the frame being formed on the
substrate.

8. The light emitting diode as claimed in claim 7, wherein
the frame and the substrate are formed integrally with each
other.

9. The light emitting diode as claimed in claim 7, further
comprising a housing for surrounding the substrate.

10. The light emitting diode as claimed in claim 1 or 2,
wherein a barrier with a predetermined height is formed along
the periphery of a top surface of the frame.

11. The light emitting diode as claimed in claim 10,
wherein the barrier and the frame are formed integrally with
each other.

12. The light emitting diode as claimed in claim 1 or 2,
wherein a groove with a predetermined depth is formed along
the periphery of a top surface of the frame.

13. The light emitting diode as claimed in claim 1 or 2,
wherein the frame is formed to have a rectangular shape.

14. A method of fabricating a light emitting diode, com-
prising the steps of:

(a) forming a frame with a shape corresponding to thatof a

light emitting diode chip;

(b) mounting the light emitting diode chip on the frame;

(c) applying a predetermined amount of fluorescent sub-

stance on the frame; and

(d) heating and curing the fluorescent substance.

15. The method as claimed in claim 14, wherein a barrier
with a predetermined height is formed along the periphery of
a top surface of the frame.

16. The method as claimed in claim 14, wherein a groove
with a predetermined depth is formed along the periphery of
a top surface of the frame.
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