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(7) ABSTRACT

A light emitting diode adapted to improve light efficiency is
disclosed. The light emitting diode includes: a light emitting
chip; a first lead frame loaded with the light emitting chip and
configured to include first through fourth tilted surfaces
which expand outwardly from a region loaded with the light
emitting diode, the first and second tilted surfaces being
arranged symmetrically with each other in a first direction
and the third and fourth tilted surfaces being symmetrical
with each other in a second direction perpendicular to the first
direction; a second lead frame separated by a fixed distance
from the first lead frame; first and second wires configured to
connect the first and second lead frames to the light emitting
chip, respectively; and amold frame configured to encompass
the first and second lead frames and to include first and second
reflection surfaces, which are arranged symmetrically with
each other in the first direction of the firstlead frame, and third
and fourth reflection surfaces which are arranged symmetri-
cally with each other in the second direction of the first lead
frame.

17 Claims, 3 Drawing Sheets
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1
LIGHT EMITTING DIODE AND BACKLIGHT
UNIT AND LIQUID CRYSTAL DISPLAY
DEVICE WITH THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. 119 to
Korean Patent Applications Nos. 2010-0061484 and 2011-
0016780, filed on Jun. 28, 2010 and Feb. 24, 2011, which are
hereby incorporated by reference in its entirety.

BACKGROUND

1. Field of the Disclosure

This disclosure relates to a light emitting diode, and more
particularly to a light emitting diode adapted to improve light
efficiency and a backlight unit and a liquid crystal display
(LCD) device including the same.

2. Description of the Related Art

Cathode ray tubes (CRTs) correspond to one of display
devices which are widely used. The CRTs are mainly used as
monitors for TVs, measuring apparatuses, information termi-
nals, and so on. However, the heavy weight and large size of
the CRTs have been a major hindrance to the manufacturing
of small, light electronic products.

To address this matter, LCD devices are gradually being
used in a wide range of applications due to their advantages
such as light weight, thin thickness, low power consumption,
and others. Furthermore, the LCD devices are being manu-
factured to have even larger screens, be thinner, and consume
less power, in order to meet requirements of users.

Such LCD devices display images by controlling the
amount of light transmitted through liquid crystal. However,
the LCD devices are not self-illuminating display devices,
unlike CRTs. As such, the LCD devices each include a back-
light unit configured to have a separate light source, which
provides light necessary to display an image, and disposed on
the rear surface of an LCD panel. The backlight unit is clas-
sified as either an edge type or a direct type in accordance with
the disposition of its light source.

The edge type backlight unit includes a light source which
is disposed in a position corresponding to a side of the LCD
panel. Also, the edge type backlight unit irradiates light emit-
ted from the light source onto the entire surface of the LCD
panel using a light guide plate.

On the other hand, the direct type backlight unit includes a
plurality of light sources arranged at a fixed distance under the
LCD panel. The plurality of light sources directly applies
light to the rear surface of the LCD panel. Such a direct type
backlight unit can provide a higher brightness and a wider
luminescent surface than the edge type backlight unit because
it employs plurality of light sources.

The backlight unit includes any one of a lamp and a light
emitting diode, as a light source. Recently, the light emitting
diode is mainly used in the backlight unit because it easily
allows the backlight unit to be thinner and to consume less
power. More particularly, a white light emitting diode is used
as a light source of the backlight unit. The white light emitting
diode makes blue color light generated in a blue color light
emitting chip to be transmitted through a fluorescent material
and converted into white color light.

The light emitting diode has a long life span and strong
directivity of light emission. The light emitting diode can be
small-sized, light-weight, driven with a low voltage, and
packaged in a variety of shapes. The light emitting diode well
endures impact and vibration. Also it does not require a pre-
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heating time or a complicated driving circuit. As such, the
light emitting diode 1s expected to be replaced with an incan-
descent electric lamp, a fluorescent lamp, a mercury lamp,
and others within the next few years. Moreover, since the light
emitting diode has a large energy band gap, it can output a
wide wavelength bandwidth range of light including red light
to ultraviolet-ray light. Furthermore, as the light emitting
diode has superior physical and chemical stability, it attracts
public attention in that it may realize high efficiency and a
high output.

However, the light emitting diodes developed up to the
present can not satisfy the aspects of light output, light emit-
ting efficiency and cost. As such, the light emitting diode must
be improved to have better performance. Particularly, the
light efficiency of the light emitting diode is lowered in the
process of converting blue light generated from the light
emitting chip into white color light by transmitting blue color
light through the fluorescent material.

BRIEF SUMMARY

Accordingly, the present embodiments are directed to a
light emitting diode that substantially obviates one or more of
problems due to the limitations and disadvantages of the
related art, and backlight unit and LCD device including the
same.

An object of the present embodiments is to provide a light
emitting diode which is adapted to improve light efficiency,
and a method of fabricating the same.

Additional features and advantages of the embodiments
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the embodiments. The advantages of the embodi-
ments will be realized and attained by the structure particu-
larly pointed out in the written description and claims hereof
as well as the appended drawings.

According to one general aspect of the present embodi-
ment, a light emitting diode includes: a light emitting chip; a
first lead frame loaded with the light emitting chip and con-
figured to include first through fourth tilted surfaces which
expand outwardly from a region loaded with the light emit-
ting diode, the first and second tilted surfaces being arranged
symmetrically with each other in a first direction and the third
and fourth tilted surfaces being symmetrical with each other
in a second direction perpendicular to the first direction; a
second lead frame separated by a fixed distance from the first
lead frame; first and second wires configured to connect the
first and second lead frames to the light emitting chip, respec-
tively; and amold frame configured to encompass the first and
second lead frames and to include first and second reflection
surfaces, which are arranged symmetrically with each other
in the first direction of the first lead frame, and third and fourth
reflection surfaces which are arranged symmetrically with
each other in the second direction of the first lead frame.

A backlight unit according to another aspect of the present
embodiment includes a printed circuit board provided with a
conductive pattern, a emitting diode each configured to
include: “a light emitting chip; a first lead frame loaded with
the light emitting chip and configured to include first through
fourth tilted surfaces which expand outwardly from a region
loaded with the light emitting diode, the first and second tilted
surfaces being arranged symmetrically with each other in a
first direction and the third and fourth tilted surfaces being
symmetrical with each other in a second direction perpen-
dicular to the first direction; a second lead frame separated by
a fixed distance from the first lead frame; first and second
wires configured to connect the first and second lead frames to
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the light emitting chip, respectively; and a mold frame con-
figured to encompass the first and second lead frames and to
include first and second reflection surfaces, which are
arranged symmetrically with each other in the first direction
of'the first lead frame, and third and fourth reflection surfaces
which are arranged symmetrically with each other in the
second direction of the first lead frame”, and optical sheets
configured to scatter and converge light emitted from the light
emitting diode.

An LCD device according to still another aspect of the
present embodiment includes a light emitting diode mounted
to a printed circuit board and configured to include: “a light
emitting chip; a first lead frame loaded with the light emitting
chip and configured to include first through fourth tilted sur-
faces which expand outwardly from a region loaded with the
light emitting diode, the first and second tilted surfaces being
arranged symmetrically with each other in a first direction
and the third and fourth tilted surfaces being symmetrical
with each other in a second direction perpendicular to the first
direction; a second lead frame separated by a fixed distance
from the first lead frame; first and second wires configured to
connect the first and second lead frames to the light emitting
chip, respectively; and a mold frame configured to encompass
the first and second lead frames and to include first and second
reflection surfaces, which are arranged symmetrically with
each other in the first direction of the first lead frame, and third
and fourth reflection surfaces which are arranged symmetri-
cally with each other in the second direction of the first lead
frame”, optical sheets configured to scatter and converge light
emitted from the light emitting diode, and a liquid crystal
display panel disposed on the optical sheet.

Other systems, methods, features and advantages will be,
or will become, apparent to one with skill in the art upon
examination of the following figures and detailed description.
It is intended that all such additional systems, methods, fea-
tures and advantages be included within this description, be
within the scope of the invention, and be protected by the
following claims. Nothing in this section should be taken as a
limitation on those claims. Further aspects and advantages are
discussed below in conjunction with the embodiments. It is to
be understood that both the foregoing general description and
the following detailed description of the present disclosure
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:

FIG. 1is a disassembled perspective view showing an LCD
device provided with a light emitting diode according to an
embodiment of the present disclosure;

FIG. 2 is a perspective view showing a light emitting diode
according to an embodiment of the present disclosure;

FIG. 3 is a cross-sectional view showing the light emitting
diode taken along a line I-I' in FIG. 2; and

FIG. 4 is a cross-sectional view showing the light emitting
diode taken along another line II-IT' in FIG. 2;

FIG. 5 is a planar view showing the light emitting diode of
FIG. 2; and

FIG. 6 is a cross-sectional view showing a light emitting
diode according to another embodiment of the present disclo-
sure.
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4
DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments
of the present disclosure, examples of which are illustrated in
the accompanying drawings. These embodiments introduced
hereinafter are provided as examples in order to convey their
spirits to the ordinary skilled person in the art. Therefore,
these embodiments might be embodied in a different shape,
so are not limited to these embodiments described here. Also,
the size and thickness of the device might be expressed to be
exaggerated for the sake of convenience in the drawings.
Wherever possible, the same reference numbers will be used
throughout this disclosure including the drawings to refer to
the same or like parts.

FIG.1is a disassembled perspective view showing an LCD
device with a light emitting diode according to an embodi-
ment of the present disclosure

As shown in FIG. 1, an LCD device with light emitting
diodes according to an embodiment of the present disclosure
includes an LCD panel 110 configured to display images, and
a backlight unit 120 disposed under the LCD panel 110 and
configured to apply light to the LCD panel 110. The LCD
device further includes a panel guide 119 configured to sup-
port lower edges of the LCD panel 110.

The LCD panel 110 includes a thin film transistor substrate
111 and a color filter substrate 113 disposed opposite each
other and combined to maintain a uniform cell gap between
them. The LCD panel 110 further includes a liquid crystal
layer (not shown) interposed between the two substrates.

Although they are not shown in detail in the drawing, the
thin film transistor substrate 111 and the color filter substrate
113 will now be described in detail. The thin film transistor
substrate 111 includes a plurality of gate lines and a plurality
of data lines formed to cross each other, and thin film transis-
tors formed at the intersections of the plurality of gate lines
and the plurality of data lines. The plurality of gate lines and
the plurality of data lines crossing each other define the pix-
els. The thin film transistors are connected to pixel electrodes
each included in the pixels, respectively. On the other hand,
the color filter substrate 113 includes: red, green, and blue
color filters opposite to the pixels; a black matrix configured
to rim each of the color filters; and a common electrode
formed to cover the color filters and the black matrix. The
black matrix is formed to shield the gate lines, the data lines,
and the thin film transistors.

Furthermore, the LCD device includes a driver printed-
circuit-board (PCB) 115 disposed on an edge of the LCD
panel 110. The driver PCB 115 applies driving signals to the
gate and data lines on the LCD panel 110. To this end, the
driver PCB 115 is electrically connected to the LCD panel
110 by means of COFs (chip on films) 117. The COFs 117 can
be replaced with tape carrier packages (TCPs).

The backlight unit 120 disposed under the LCD panel 110
includes a bottom cover 180 with an opened upper surface, a
PCB 160 disposed at an inner side surface of the bottom cover
180 and provided with a conductive pattern, a plurality of
light emitting diodes 150 loaded on the PCB 160 and config-
ured to each emit light, and a light guide plate 140 disposed
parallel with the plurality of light emitting diodes 150. The
light guide plate 140 converts spotted lights emitted from the
light emitting diodes 150 into two-dimensional light. The
backlight unit 120 further includes a reflection sheet 170
disposed under the light guide plate 140 and configure to
reflect light progressing downwardly from the light guide
plate 140 toward the LCD panel 110, and optical sheets 130
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disposed over the light guide plate 140 and configured to
scatter and converge incident light from the light guide plate
140.

The light emitting diodes 150 according to the present
embodiment can be configured with the combination of red,
green and blue light emitting diodes which emit red, green
and blue lights, respectively. Alternatively, the light emitting
diodes 150 according to the present embodiment can include
only white light emitting diodes which emit white light.

Such light emitting diodes 150 according to the present
embodiment are formed in a structure having improved light
efficiency. The light emitting diode 150 according to the
present embodiment will now be described in detail referring
to FIGS. 2 through 5.

FIG. 2 is a perspective view showing a light emitting diode
according to an embodiment of the present disclosure, and
FIG. 3 is a cross-sectional view showing the light emitting
diode taken along a line I-I' in FIG. 2. Also, FIG. 4 is a
cross-sectional view showing the light emitting diode taken
along another line II-IT' in FIG. 2, and F1G. 5 is a planar view
showing the light emitting diode of FIG. 2.

Referring to FIGS. 2 through 5, the light emitting diode 150
according to an embodiment includes first and second lead
frames 151 and 152, a light emitting chip 155, a mold frame
153, and a silicon layer 154. The first and second lead frames
receive external driving signals, respectively. The light emit-
ting chip 155 is loaded onto the first lead frame 151. The mold
frame 153 encompasses the first and second lead frames 151
and 152. The silicon layer 154 is filled in openings which are
formed by the mold frame 153.

The light emitting diode 150 further includes first and
second wires 156 and 157. The first wire 156 is used for
electrically connecting a first electrode pad (not shown) of the
light emitting chip 155 with the first lead frame 151. The
second wire 157 is used for electrically connecting a second
electrode pad (not shown) of the light emitting chip 155 with
the second lead frame 152.

The light emitting chip 155 corresponds to a light source
substantially generating light. Such a light emitting chip 155
includes a p-type semiconductor and an n-type semiconduc-
tor junctioned to each other. The p-type semiconductor pro-
vides positive holes and the n-type semiconductor provides
electrons.

Although it is not shown in the drawings, the silicon layer
covering the light emitting chip 155 is formed to include a
fluorescent material. The fluorescent material is used for con-
verting fixed spectrum light, which is generated in the light
emitting chip 155, into white light.

The first lead frame 151 includes first through fourth tilted
surfaces 151a through 1514 configured to incline outwardly
and upwardly from a region in which the light emitting chip
155 is disposed. The first and second tilted surfaces 151a and
1515 are formed symmetrically with respect to each other in
a first direction. The third and fourth tilted surfaces 151¢ and
151d are formed symmetrically with respect to each other in
a second direction which is perpendicular to the first direc-
tion.

Also, the first lead frame 151 includes a first flat-topped
surface 151e, a fifth tilted surface 151/ and a first protrusive
portion 151;. The first flat-topped surface is formed to expand
from the first tilted surface 151a and to bend to a horizontal
direction parallel with the lower surface of the light emitting
diode 150. The fifth tilted surface 151; is formed to expand
outwardly from the first flat-topped surface 151e and to bend
toward the downward direction of the light emitting diode
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150. The first protrusive portion 1515 is formed to extend from
the fifth tilted surface 151i and to protrude outwardly from the
light emitting diode 150.

The first lead frame 151 further includes a second flat-
topped surface 151f'expanded from the second tilted surface
1515. The second tilted surface 1515 is formed to bend
toward the horizontal direction parallel with the lower surface
of the light emitting diode 150.

Furthermore, the first lead frame 151 includes third and
fourth flat-topped surfaces 151g and 151%. The third flat-
topped surface 151g is formed to expand outwardly from the
third tilted surface 151¢ and to bend toward the horizontal
direction parallel with the lower surface of the light emitting
diode 150. The fourth flat-topped surface 151/ is formed to
expand outwardly from the fourth tilted surface 1514 and to
bend toward the horizontal direction parallel with the lower
surface of the light emitting diode 150.

The ordinary light emitting diode generally includes the
lead frame of a flat plate type. Due to this, external moisture
intrudes into the inner side of the ordinary light emitting diode
along the flat lead frame. Conversely, the light emitting diode
according to an embodiment includes the above-mentioned
lead frame having a bent structure which is formed by the first
tilted surface 151a, the first and fifth flat-topped surfaces 151e
and 151 and the first protrusive portion 151;. Therefore, the
light emitting diode according to an embodiment can prevent
the intrusion of the external moisture.

The second lead frame 152 includes a fifth flat-topped
surface 152a, a sixth tilted surface 1525 and a second protru-
sive portion 152¢. The fifth flat-topped surface 1524 is sepa-
rated by a fixed distance from the first lead frame 151 and
disposed parallel with the first and second flat-topped sur-
faces 151a and 151f. The sixth tilted surface 1525 1s formed to
expand from the fifth flat-topped surface 1524 and to bend to
the downward direction of the light emitting diode 150. The
second protrusive portion 152¢ is formed to extend from the
sixth tilted surface 1525 and to protrude in the outward direc-
tion of the light emitting diode 150.

In this manner, the second lead frame 152 is provided with
the fifth flat-topped surface 152a, the sixth tilted surface 1525
and the second protrusive portion 152¢. As such the light
emitting diode of the present embodiment can be protected
from the intrusion of external moisture.

Also, the total area of the first and second lead frames 151
and 152 becomes larger than that of the ordinary lead frames
of the flat plate type. Therefore, the first and second lead
frames 151 and 152 allow the light emitting diode of the
present embodiment to have a superior heat radiation charac-
teristic.

The mold frame 153 has a structure encompassing all
edges ofthe light emitting diode 150. The mold frame 153 can
be formed through an extrusion process.

More specifically, the mold frame 153 has a barrier struc-
ture encompassing the edges of the light emitting diode 150.
Such a mold frame 153 is configured to include first through
fifth reflection surfaces 153a through 153¢ formed to incline
downwardly toward inner directions of the light emitting
diode 150 (i.e., toward the light emitting chip 155). The first
through fifth reflection surfaces 153a through 153e reflect
light emitted from the light emitting chip 155 so that light
efficiency of the light emitting diode 150 is enhanced.

The first through fourth reflection surfaces 1534 through
153d are formed outwardly and upwardly from the region in
which the light emitting chip is positioned. The first and
second reflection surfaces 153¢ and 1536 have inclined
angles symmetrical with respect to each other in the first
direction. The third and fourth reflection surfaces 153¢ and
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153d have inclined angles symmetrical with respect to the
each other in the second direction which is perpendicular to
the first direction connecting the first and second reflection
surfaces 1534 and 1535 with each other.

The fifth reflection surface 153e is separated by a fixed
distance from the second reflection surface 1535. However,
the fifth reflection surface 153e has the same incline angle as
the second reflection surface 1534.

The first and second reflection surfaces 153a and 1535 are
formed over the first and second tilted surfaces 151a and 1515
ofthe first lead frame 151, respectively. In other the words, the
first reflection surface 153« of the mold frame 153 is formed
at a slant on the first tilted surface 151a of the first lead frame
151, and the second reflection surface 1535 is formed at a
slant on the second tilted surface 1515 of the first lead frame
151.

The first and second reflection surfaces 153a and 1535 are
formed at the extrusion process of the mold frame 153. Also,
the first and second reflection surfaces 153a and 1534 are
formed in a constant thickness on the first and second tilted
surfaces 151a and 1515.

The first and second reflection surfaces 1534 and 1535 can
have the same incline angles as the first and second tilted
surfaces 1514 and 1515. However, the first and second reflec-
tion surfaces 153a and 1535 are not limited to the same
incline angles as the first and second tilted surfaces 151a and
1515. In other words, the first and second reflection surfaces
1534 and 1535 can have other incline angles different from
those of the first and second tilted surfaces 151a and 1515.

The incline angles 6 of the first and second reflection
surfaces 1534 and 1535 with respect to a reference line, which
is defined as an upward direction perpendicular to the lower
surface of the light emitting diode 150, is set to 80° or below
(or less).

The mold frame 153 is configured to form a first opening
hole 159 between the first and second reflection surfaces 153a
and 1535. The first opening hole 159 exposes a part of the first
lead frame 151 in which the light emitting chip 155 and a first
wire 156 can be mounted.

The exposed area of the first lead frame 151 by the first
opening hole 150 provides only the area d2 of the light emit-
ting chip 155 and the area for soldering the first wire 156 on
the first lead frame 151. In other words, the first opening hole
150 has a minimized size necessary to mount the light emit-
ting chip 155 to the first lead frame 151 and to solder the first
wire 156 to the first lead frame 151.

The mold frame 153 is further configured to form a second
opening hole 158 between the second and fifth reflection
surfaces 1534 and 153e. The second opening hole 158 is used
for connecting a second wire 157 to the second lead frame
152.

The second opening hole 158 exposed the second lead
frame 152 by the area necessary to connect the second wire
157 to the second lead frame 152. In other words, the second
opening hole 158 is formed in a larger size than a diameter of
the second wire 157 but in a minimized size which can pro-
vide only a space for soldering the second wire 157 to the
second lead frame 152. As such, the minimized second open-
ing hole 158 can enable light efficiency of the light emitting
diode 150 to be enhanced.

The third and fourth reflection surfaces 153¢ and 153¢ are
formed over the third and fourth tilted surfaces 151c and 1514
of the first lead frame 151, respectively. In other words, the
third reflection surface 153¢ of the mold frame 153 is formed
at aslant on the third tilted surface 151¢ of the first lead frame
151, and the fourth reflection surface 1534 is formed at a slant
on the fourth tilted surface 1514 of the first lead frame 151.
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The third and fourth reflection surfaces 153¢ and 1534 are
formed at the extrusion process of the mold frame 153. Also,
the third and fourth reflection surfaces 153¢ and 1534 are
formed in a constant thickness on the third and fourth tilted
surfaces 151¢ and 151d.

The third and fourth reflection surfaces 153¢ and 153d can
have the same incline angles as the third and fourth tilted
surfaces 151c and 151d. Howevet, the third and fourth reflec-
tion surfaces 153c and 1534 are not limited to the same incline
angles as the third and fourth tilted surfaces 151¢ and 1514. In
other words, the third and fourth reflection surfaces 153¢ and
153d can have other incline angles different from those of the
third and fourth tilted surfaces 151c and 1514.

The incline angles 6 of the third and fourth reflection
surfaces 153¢ and 153d with respect to a reference line, which
is defined as an upward direction perpendicular to the lower
surface of the light emitting diode 150, is set to 80° or below
(or less).

As described above, the light emitting diode 150 of the
present embodiment includes the first and second lead frames
151 and 152 having bent structures which are implemented by
the first through sixth tilted surfaces 151a, 1515, 151¢, 1514,
151; and 1524, the first through fifth flat-topped surfaces
151e, 151/, 151g, 151g and 1524, and the first and second
protrusive portions 151f and 152¢. Therefore, the light emit-
ting diode 150 can be safely protected from the intrusion of
external moisture.

Moreover, the light emitting diode 150 of the present
embodiment enables the mold frame 153 to include the first
through fourth reflection surfaces 153a through 1534 which
are disposed on the first through fourth tilted surfaces 151a
through 1514 of the first lead frame 151a through 1514 and
which each have a high reflectance. As such, the light emitting
diode 150 can enhance its light efficiency by 10 percent or
more.

FIG. 6 is a cross-sectional view showing a light emitting
diode according to another embodiment of the present disclo-
sure.

The light emitting diode of another embodiment shown in
FIG. 6 has the same configuration as that of one embodiment
of FIG. 3 described above, with the exception of first and
second reflection surfaces 253a and 2535. Accordingly, the
description of one embodiment to be repeated in another
embodiment of the present disclosure will be omitted. Also,
the light emitting diode according to another embodiment of
the present disclosure will refer to the same reference num-
bers for the same elements as that according to one embodi-
ment.

The first and second reflection surfaces 253a and 2535 are
on the first lead frame 151.

The first and second reflection surfaces 253a and 2535 are
simultaneously formed at an extrusion process of the mold
frame 153. Also, the first and second reflection surfaces 253a
and 2535 are formed in a constant thickness on the first lead
frame 151.

The first and second reflection surfaces 253q and 2535 are
formed parallel to a reference line which is defined as an
upward direction perpendicular to the lower surface of the
light emitting diode 150. In other words, the first and second
reflection surfaces 2534 and 2535 are formed to be perpen-
dicular to the lower surface of the light emitting diode 150.

The first reflection surface 253 can be formed in an elevated
platform structure.

Although they are not shown in the drawing, the mold
frame 153 includes third and fourth reflection surfaces which
are formed at a right angle to the first and second reflection
surfaces 253a and 253b. In the same manner as the first and
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second reflection surfaces 253a and 2535, the third and fourth
reflection surfaces are formed parallel to a reference line
which is defined as an upward direction perpendicular to the
lower surface of the light emitting diode 150.

Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.

What is claimed is:

1. A light emitting diode, comprising:

a light emitting chip;

a first lead frame loaded with the light emitting chip and
configured to include first through fourth tilted surfaces
which expand outwardly from a region loaded with the
light emitting diode, the first and second tilted surfaces
being arranged symmetrically with each other in a first
direction and the third and fourth tilted surfaces being
symmetrical with each other in a second direction per-
pendicular to the first direction;

asecond lead frame separated by a fixed distance from the
first lead frame;

first and second wires configured to connect the first and
second lead frames to the light emitting chip, respec-
tively; and

amold frame configured to encompass the first and second
lead frames and to include:
first and second reflection surfaces, which are arranged

symmetrically with each other in the first direction of
the first lead frame; and

third and fourth reflection surfaces, which are arranged
symmetrically with each other in the second direction
of the first lead frame,

wherein the first lead frame includes:

a first flat-topped surface expanded from the first tilted
surface and bent toward a horizontal direction parallel
to a lower surface of the light emitting diode,

a fifth tilted surface expanded from the first flat-topped
surface and bent at a slant toward the lower surface of
the light emitting diode,

a first protrusive portion extended from the fifth tilted
surface and protruded outwardly from a side surface
of the light emitting diode,

a second flat-topped surface expanded from the second
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode,

a third flat-topped surface expanded from the third tilted
surface and bent toward the horizontal direction par-
allel to the lower surface of the light emitting diode,
and

a fourth flat-topped surface expanded from the fourth
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode.

2. The light emitting diode claimed as claim 1, wherein the
first through fourth reflection surfaces are formed at a slant on
the first through fourth tilted surfaces, respectively.

3. The light emitting diode claimed as claim 1, wherein the
first through fourth reflection surfaces are formed to have the
same incline angle as the first through fourth tilted surfaces.

4. The light emitting diode claimed as claim 1, wherein the
second lead frame includes:
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a fifth flat-topped surface formed parallel to the first and
second flat-topped surfaces;
a sixth tilted surface expanded from the fifth flat-topped
surface and bent at a slanttoward the lower surface of the
light emitting diode; and
a second protrusive portion extended from the sixth tilted
surface and protruded outwardly from another side sur-
face of the light emitting diode.
5. The light emitting diode claimed as claim 1, wherein the
mold frame is configured to form a first opening hole,
between the first and fourth reflection surface, corresponding
to an area of the light emitting chip and an area necessary to
solder the first wire to the first lead frame.
6. The light emitting diode claimed as claim 4, wherein the
mold frame is further configured to form a second opening
hole which exposes partially the fifth flat-topped surface and
is used for soldering the second wire to the second lead frame.
7. The light emitting diode claimed as claim 1, wherein the
first through fourth reflection surfaces are formed to have an
incline angle of about 0-80° with respect to a reference line
which is defined as a upward direction perpendicular to a
lower surface of the light emitting diode.
8. A backlight unit comprising:
a printed circuit board provided with a conductive pattern;
a emitting diode each configured to include:
a light emitting chip;
a first lead frame loaded with the light emitting chip and
configured to include first through fourth tilted sur-
faces which expand outwardly from a region loaded
with the light emitting diode, the first and second
tilted surfaces being arranged symmetrically with
each other in a first direction and the third and fourth
tilted surfaces being symmetrical with each other in a
second direction perpendicular to the first direction;
a second lead frame separated by a fixed distance from
the first lead frame;
first and second wires configured to connect the first and
second lead frames to the light emitting chip, respec-
tively; and
a mold frame configured to encompass the first and
second lead frames and to include:
first and second reflection surfaces, which are
arranged symmetrically with each other in the first
direction of the first lead frame; and

third and fourth reflection surfaces, which are
arranged symmetrically with each other in the sec-
ond direction of the first lead frame; and

optical sheets configured to scatter and converge light
emitted from the light emitting diode,

wherein the first lead frame includes:

a first flat-topped surface expanded from the first tilted
surface and bent toward a horizontal direction parallel
to a lower surface of the light emitting diode,

a fifth tilted surface expanded from the first flat-topped
surface and bent at a slant toward the lower surface of
the light emitting diode,

a first protrusive portion extended from the fifth tilted
surface and protruded outwardly from a side surface
of the light emitting diode,

a second flat-topped surface expanded from the second
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode,

a third flat-topped surface expanded from the third tilted
surface and bent toward the horizontal direction par-
allel to the lower surface of the light emitting diode,
and
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a fourth flat-topped surface expanded from the fourth
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode.

9. The backlight unit claimed as claim 8, wherein the first
through fourth reflection surfaces are formed at a slant on the
first through fourth tilted surfaces, respectively.

10. The backlight unit claimed as claim 8, wherein the first
through fourth reflection surfaces are formed to have the same
incline angle as the first through fourth tilted surfaces.

11. The backlight unit claimed as claim 8, wherein the
second lead frame includes:

a fifth flat-topped surface formed parallel to the first and

second flat-topped surfaces;

a sixth tilted surface expanded from the fifth flat-topped
surface and bent at a slant toward the lower surface of the
light emitting diode; and

a second protrusive portion extended from the sixth tilted
surface and protruded outwardly from another side sur-
face of the light emitting diode.

12. The backlight unit claimed as claim 8, wherein the
mold frame is configured to form a first opening hole,
between the first and fourth reflection surface, corresponding
to an area of the light emitting chip and an area necessary to
solder the first wire to the first lead frame.

13. The backlight unit claimed as claim 11, wherein the
mold frame is further configured to form a second opening
hole which exposes partially the fifth flat-topped surface and
1s used for soldering the second wire to the second lead frame.

14. The backlight unit claimed as claim 8, wherein the first
through fourth reflection surfaces are formed to have an
incline angle of about 0-80° with respect to a reference line
which is defined as a upward direction perpendicular to a
lower surface of the light emitting diode.

15. A liquid crystal display device, comprising:

a light emitting diode mounted to a printed circuit board

and configured to include:

a light emitting chip;

a first lead frame loaded with the light emitting chip and
configured to include first through fourth tilted sur-
faces which expand outwardly from a region loaded
with the light emitting diode, the first and second
tilted surfaces being arranged symmetrically with
each other in a first direction and the third and fourth
tilted surfaces being symmetrical with each otherin a
second direction perpendicular to the first direction;
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a second lead frame separated by a fixed distance from
the first lead frame;
first and second wires configured to connect the first and
second lead frames to the light emitting chip, respec-
tively; and
a mold frame configured to encompass the first and
second lead frames and to include:
first and second reflection surfaces, which are
arranged symmetrically with each other in the first
direction of the first lead frame; and

third and fourth reflection surfaces, which are
arranged symmetrically with each other in the sec-
ond direction of the first lead frame;

optical sheets configured to scatter and converge light

emitted from the light emitting diode; and

aliquid crystal display panel disposed on the optical sheet,

wherein the first lead frame includes:

a first flat-topped surface expanded from the first tilted
surface and bent toward a horizontal direction parallel
to a lower surface of the light emitting diode,

a fifth tilted surface expanded from the first flat-topped
surface and bent at a slant toward the lower surface of
the light emitting diode,

a first protrusive portion extended from the fifth tilted
surface and protruded outwardly from a side surface
of the light emitting diode,

a second flat-topped surface expanded from the second
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode,

a third flat-topped surface expanded from the third tilted
surface and bent toward the horizontal direction par-
allel to the lower surface of the light emitting diode,
and

a fourth flat-topped surface expanded from the fourth
tilted surface and bent toward the horizontal direction
parallel to the lower surface of the light emitting
diode.

16. The liquid crystal display device claimed as claim 15,
wherein the first through fourth reflection surfaces are formed
at a slant on the first through fourth tilted surfaces, respec-
tively.

17. The liquid crystal display device claimed as claim 15,
wherein the first through fourth reflection surfaces are formed
to have the same incline angle as the first through fourth tilted
surfaces.
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