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(57) ABSTRACT

A liquid crystal display device includes a liquid crystal panel;
a backlight unit disposed under the liquid crystal panel and
providing a light to the liquid crystal panel, the backlight unit
including a reflective sheet, a light guide plate on the reflec-
tive sheet, an optical sheet on the light guide plate and a light
emitting diode (LED) assembly at one side of the light guide
plate, the light emitting diode assembly including at least one
LED as a light source; a main frame that surrounds sides of
the liquid crystal panel and the backlight unit, the main frame
including a first portion, where the LED assembly is fixed,
and a second portion extending from the first portion, the
second portion covering a top portion of the LED assembly; a
bottom frame under the reflective sheet and being combined
with the main frame; and a top frame that surrounds an edge

(51) Imt.Cl of the liquid crystal panel and attaches to the bottom frame
GO2F 1/1333 (2006.01) and the main frame.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] The present disclosure claims the benefit of Korean
Patent Application No. 10-2009-0115994 filed in Korea on
Nov. 27,2009, the content of which is hereby incorporated by
reference in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The disclosure relates to a liquid crystal display

(LCD) device, and more particularly, to an LCD device using
a light emitting diode and being capable of preventing a light
leakage.

[0004] 2. Discussion of the Related Art

[0005] Theliquid crystal display (LCD) devices are widely
used for notebook computers, monitors, TV, and so on,
because of their high contrast ratio and characteristics
adequate to display moving images. The LCD devices use
optical anisotropy and polarization properties of liquid crys-
tal molecules to display images.

[0006] The LCD devices require a liquid crystal panel
including first and second substrates and a liquid crystal layer
interposed therebetween. An arrangement of the liquid crys-
tal molecules in the liquid crystal layer is changed by an
electric field induced in the liquid crystal panel to control light
transmissivity.

[0007] Generally, an additional light source is required
because the LCD panelis a non-emissive-type display device.
Accordingly, a backlight unit is disposed under the LCD
panel. The LCD device displays images using light produced
by the backlight unit and supplied to the LCD panel. A cold
cathode fluorescent lamp (CCFL), an external electrode fluo-
rescent lamp and a light emitting diode (LED) are used as a
light source of the backlight unit. Among these light sources,
the LEDs are widely used because of advantages in a size,
power consumption and reliability.

[0008] FIG.1a cross-sectional view of the related art LCD
device using an LED as alight source. Referring to FIG. 1, the
LCD device includes a liquid crystal panel 10, a backlight unit
20, a main frame 30, a bottom frame 50, and a top frame 40.
The liquid crystal panel 10 includes first and second sub-
strates 12 and 14 facing each other and a liquid crystal layer
(not shown) therebetween. First and second polarizing plates
19a and 195 are respectively disposed at front and rear sides
of the liquid crystal panel 10 for controlling a polarization
direction of light.

[0009] Thebacklight unit 20is disposed at a rear side of the
liquid crystal panel 10. The backlight unit 20 includes an LED
assembly 29 arranged along a length direction of at least one
edges of the main frame 30, a reflective sheet 25 of white or
silver color on the bottom frame 50, a light guide plate 23 on
the reflective sheet 25, and an optical sheet 21 on the light
guide plate 23. The LED assembly 29 is positioned at one side
of the light guide plate 23 and includes at least one LED 29a
emitting white light and an LED printed circuit board (PCB)
295 where the LED 29a is disposed. The optical sheet 21
includes a plurality of sheets.

[0010] Theliquid crystal display panel 10 and the backlight
unit 20 are combined using the main frame 30 that can prevent
movement ofthe liquid crystal panel 10 and the backlight unit
20. The top frame 40 cover edges ofthe liquid crystal panel 10
and sides of the main frame 30, so the top frame 40 can
support and protect of the edges of the liquid crystal panel 10
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and sides of the main frame 30. The bottom frame 50 covers
back edges of the main frame 30, so the bottom frame 50 is
combined with the main frame 30 and the top frame 40 for
modulation.

[0011] FIG. 2is an enlarged cross-sectional view of an “A”
portion in FIG. 1. Referring to FIG. 2 with FIG. 1, the LED
29a is positioned at one side of the light guide plate 23 and
arranged on the PCB 295. The LED 29¢ has a fixed position
and faces a side portion of the light guide plate 23 such that
light emitted from the LED 29a is projected to the light guide
plate 23. To provide a space for the LED assembly 29, the
bottom frame 50 has a bending portion. Namely, the bottom
frame 50 is bent upwardly. The LED assembly 29 is fixed in
the bending portion of the bottom frame 50 using an element,
for example, a double coated tape.

[0012] The light emitted from the LED 29a is projected to
the light guide plate 23 and refracted or reflected to be pro-
jected onto the liquid crystal panel 10. The light is processed
into a uniform plane light source during passing the optical
sheet 21.

[0013] Unfortunately, there are some problems in the
related art LCD device. For example, since there is no guide
member for light from the LCD, some light is leaked through
a space between the LED and the light guide plate. Accord-
ingly, there are disadvantages in brightness and displaying
image quality.

SUMMARY OF

[0014] A liquid crystal display device includes a liquid
crystal panel; a backlight unit disposed under the liquid crys-
tal panel and providing a light to the liquid crystal panel, the
backlight unit including a reflective sheet, a light guide plate
on the reflective sheet, an optical sheet on the light guide plate
and a light emitting diode (LED) assembly at one side of the
light guide plate, the light emitting diode assembly including
atleastone LED as a light source; a main frame that surrounds
sides of the liquid crystal panel and the backlight unit, the
main frame including a first portion, where the LED assembly
1s fixed, and a second portion extending from the first portion,
the second portion covering a top portion of the LED assem-
bly; a bottom frame under the reflective sheet and being
combined with the main frame; and a top frame that surrounds
an edge of the liquid crystal panel and attaches to the bottom
frame and the main frame.

[0015] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

[0017] FIG. 1 a cross-sectional view of the related art LCD
device using an LED as a light source;

[0018] FIG. 2is an enlarged cross-sectional view of an “A”
portion in FIG. 1,

[0019] FIG. 3 is an explode perspective view of an LCD
device according to the present disclosure;
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[0020] FIG. 4 is a cross-section view a portion of an LCD
device according to the present disclosure;

[0021] FIGS.5A to 5D are cross-sectional views showing a
combining shape of a main frame and a bottom frame of an
LCD device according to the present disclosure, respectively;
and

[0022] FIG. 6 is a schematic perspective view showing a
light guide plate and a bottom frame of a backlight unit for an
LCD device according to the present disclosure.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0023] Reference will now be made in detail to exemplary
embodiments of the disclosure, which are illustrated in the
accompanying drawings.

[0024] FIG. 3 is an explode perspective view of an LCD
device according to the present disclosure. Referring to FIG.
3, an LCD device includes a liquid crystal panel 110, a back-
light unit 120, a main frame 200, a bottom frame 150 and a top
frame 140.

[0025] The liquid crystal panel 110 includes first and sec-
ond substrates 112 and 114 facing each other and a liquid
crystal layer (not shown) therebetween. In an active matrix
type, array elements, for example, a gate line (not shown), a
data line (not shown), a thin film transistor (not shown) and a
pixel electrode, are formed on the first substrate 112. The gate
and data lines cross each other to define a pixel region, and the
thin film transistor is formed at a crossing portion of the gate
and data lines. The pixel electrode is disposed in the pixel
region and connected to the thin film transistor. In addition, a
black matrix (not shown) corresponding to the gate line, the
data line and the thin film transistor to block light and a color
filter layer (not shown) having red, green and blue colors are
formed on the second substrate 114. A common electrode (not
shown) is also formed on the second substrate 114 to generate
an electric field with the pixel electrode on the first substrate
112. Moreover, first and second polarizing plates for selec-
tively transmitting light are positioned on outer sides of the
first and second substrates 112 and 114.

[0026] The liquid crystal panel 110 is connected to a driv-
ing printed circuit board (PCB) 117 through a connection
member 116, for example, a flexible circuit board or a tape
carrier package, that provide a scanning signal and an image
signal to the liquid crystal panel 110, respectively. The driv-
ing printed circuit board 117 extends along end portions of a
bottom frame 150 of the backlight unit 120, respectively, as
dummy spaces.

[0027] When the thin film transistor has an ON state by the
scanning signal from a gate driving circuit, the image signal is
applied to the pixel electrode through the data line to produce
an electric field between the pixel electrode and the common
electrode. As a result, as the intensity or direction of the
electric field is changed, the alignment of the liquid crystal
molecules in the liquid crystal layer also changes such that
light transmissivity is controlled.

[0028] To display images using the controlled transmissiv-
ity, the backlight unit 120 projecting light to the liquid crystal
panel 110 is disposed at a rear side of the liquid crystal panel
110. The backlight unit 120 includes an LED assembly 129 as
alight source, a reflective sheet 125 of white or silver color, a
light guide plate 123 on the reflective sheet 125 and an optical
sheet 121 on the light guide plate 123.

[0029] The LED assembly 129 is positioned at a side of the
light guide plate 123 to provide light into the light guide plate
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123. The LED assembly 129 includes a plurality of LEDs
1294 and a PCB 1295 where the LEDs 1294. The LEDs 1294
are arranged on the PCB 1294 and spaced apart from each
other. One LED 129« emits red color light, another LED 1294
emits green color light, and the other LED 1294 emits blue
color light. By turning on and off the LEDs 1294, white light
is provided by a color mixture of the LEDs 129a.

[0030] Alternatively, an LED chip emits all of red, blue and
green color lights may be used. Or, an LED chip for emitting
white color light may be further arranged. In addition, an LED
cluster including a plurality of LEDs may be used. Moreover,
the LEDs 1294 may be arranged on the PCB 1295 in at least
TWo rows.

[0031] The light emitted from the LED 129a travels the
light guide plate 123 with a total reflection such that a plane
light source is provided onto the liquid crystal panel 110. The
light guide plate 123 includes patterns on a rear side of the
light guide plate to provide more uniform plane light source.
For example, the patterns have one of an elliptical shape, a
polygonal shape and a hologram shape.

[0032] The reflective sheet 125 is disposed under the light
guide plate 123 to reflect the light through the light guide plate
123 toward the liquid crystal panel 110 to increase brightness.
The optical sheet 121 on the light guide plate 123 includes at
least one light concentration sheet. The light through the light
guide plate 123 is diffused and concentrated by the optical
sheet 121 to provide more uniform plate light onto the liquid
crystal panel 110.

[0033] The liquid crystal display panel 110 and the back-
light unit 120 are combined using the main frame 200 that can
prevent movement of the liquid crystal panel 110 and the
backlight unit 120. The top frame 140 covers edges of the
liquid crystal panel 110 and sides of the main frame 200 and
the light crystal panel 110, so the top frame 140 can support
and protect the edges of the liquid crystal panel 110 and sides
of the main frame 200 and the light crystal panel 110. The
bottom frame 150 covers back edges of the main frame 200,
so the bottom frame 150 is combined with the main frame 200
and the top frame 140 for modulation. Four sides of the
bottom frame 150 are upwardly bent. The sides of the bottom
frame 150 are positioned between the main frame 200 and the
top frame 140.

[0034] The main frame 200 includes a first portion 210 (of
FIG. 4) and a second portion 220. The first portion 210 is
vertical to the bottom frame 150. The second portion 220
vertically extends from the first portion 210 to be parallel to
the bottom frame 150. The second portion 220 is positioned
between the liquid crystal panel 110 and the light guide plate
123. The LED assembly 129 is attached on the first portion
210 of the main frame 200. A top portion ofthe LED assembly
129 is covered with the second portion 220 of the main frame
200 such that light leakage is prevented. Namely, all light
from the LEDs 129a are provide into the light guide plate 123
without light leakage. In addition, heat from the LED assem-
bly 129 is efficiently emitted into an outer space due to the
main frame 200. This will be explained below in more detail.
[0035] The backlight unit 120 having the above structure
may be referred to as a side light type. For requirements, two
LED assemblies may be positioned at opposite sides of the
light guide plate 123.

[0036] FIG. 4 is a cross-section view a portion of an LCD
device according to the present disclosure. Referring to FIG.
4, aside of the backlight unit 120, which includes the reflec-
tive sheet 125, the light guide plate 123, the optical sheet 121
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and the LED assembly 129, and a side of the liquid crystal
panel 110, which includes the first and second substrates 112
and 124 and the first and second polarizing plates 119a and
1195, are surrounded by the main frame 200. The bottom
frame 150 including a horizontal surface 150a and a vertical
surface 1505 is disposed under the backlight unit 120. Front
edges of the liquid crystal panel 110 are covered with the top
frame 140.

[0037] The main frame 200 includes the first portion 210
vertical to the horizontal surface 150a of the bottom frame
150 and the second portion 220 vertically extending from the
first portion 210 to a space between the liquid crystal panel
110 and the light guide plate 123. Namely, a rear edge of the
liquid crystal panel 110 is disposed on the second portion 220
of the main frame 200, and a front edge of the light guide plate
123 is disposed under the second portion 220 of the main
frame 200. In other words, the edge of the light guide plate
123 is covered with the second portion 220 of the main frame
200.

[0038] As mentioned above, the backlight unit 120 (of FIG.
3) includes the reflective sheet 125, the light guide plate 123,
the LED assembly 129, and the optical sheet 121. The LED
assembly 129 is disposed at a side of the light guide plate 123.
This may be referred to as a side top-view backlight unit.
[0039] One side of the LED assembly 129 is covered with
the first portion 210 of the main frame 200. The one side of the
LED assembly 129 is attached to the first portion 210 of the
main frame 200 using an adhesive material such that a posi-
tion of the LED assembly 129 is fixed. A top side of the LED
assembly 129 is covered with the second portion 220 of the
main frame 200. In addition, the second portion 220 of the
main frame 200 has a width w such that a top edge of the light
guide plate 123 is covered with the second portion 220 of the
main frame 200. Furthermore, a rear side of the LED assem-
bly 129 is covered with at least one of the bottom frame 150
and the reflective sheet 125. As a result, light from the LED
assembly 129 is provided into an inner space of the light guide
plate 123 without light leakage. In addition, brightness and
quality of displaying images are improved.

[0040] Simulation results of light efficiency according to a
distance between the LED and a side of the light guide plate
are shown in table 1.

TABLE 1
Sample 1 Sample 2
Distance Velocity of light [Im] Velocity of light [Im]
0.5 mm 89.9 91.0
1.0 mm 81.8 91.1
1.5 mm 69.7 90.9
2.0 mm 580 90.8
[0041] Asshown intable 1, in the backlight unit without an

element for preventing light leakage (Sample 1), as a distance
between the LED and the light guide plate is increased, quan-
tity of light, i.e., velocity of the light, irradiated on the light
guide plate is increased. Namely, when the distance between
the LED and the light guide plate is smaller, the quantity of
light irradiated on the light guide plate is increased. However,
there are problems when the distance between the LED and
the light guide plate is too small. For example, there are
damages on the light guide plate because of heat from the
LED. Accordingly, to meet a condition of light efficiency
without damages, the LED is spaced apart from the light
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guide plate by a pre-determined space. As aresult, it is impos-
sible to obtain a narrow bezel. In addition, the maximum light
efficiency is not obtained.

[0042] In the backlight unit with the main frame 200
including the first portion 210 and the second portion 220
(Sample 1), the quantity of light is substantially constant.
Namely, the quantity of the light is independent from the
distance between the LED and the light guide plate. Accord-
ingly, the backlight unit has maximum light efficiency with-
out damages on the liquid guide plate.

[0043] Simulation results of light efficiency according to a
thickness of the light guide plate are shown in table 2.
TABLE 2
Sample 1 Sample 2
Thickness Velocity of light [Im] Velocity of light [Im]

15T 58.0 91.0

20T 714 91.1

3.0T 86.2 90.9

40T 89.2 90.8

[0044] As shownin table 1, in the backlight unit without an
element for preventing light leakage (Sample 1), as a thick-
ness of the light guide plate is increased, quantity of light, i.e.,
velocity of the light, irradiated on the light guide plate is
increased. However, there are disadvantages in weight and
thickness of the LCD device when the thickness of the light
guide plate is increased.

[0045] In the backlight unit with the main frame 200
including the first portion 210 and the second portion 220
(Sample 1), the quantity of light is substantially constant.
Namely, the quantity of the light is independent from the
thickness of the light guide plate. Accordingly, the backlight
unit has maximum light efficiency without an increase of
weight and thickness of the LCD device.

[0046] On the other hand, referring to FIG. 3, the LEDs
1294 on the PCB 1295 are spaced apart from each other and
receive a driving voltage from an outer unit. The PCB 1295
includes electrical lines on an insulating base film. The insu-
lating base film is formed of a resin or a ceramic material. For
example, the PCB 1295 is one of a flexible printed circuit
board or a metal core printed circuit board.

[0047] A temperature of the LED 129a as a light source is
rapidly increased with an operation. The increase of tempera-
ture of the LED 129a causes a change of brightness. Accord-
ingly, a heat-emitting member for the LED 129a is required.
Recently, a metal core printed circuit board is widely used as
a heat-emitting member. In this case, the metal core printed
circuit board further includes an insulating layer for insula-
tion between the base film of a metallic material and the
electric lines.

[0048] In the present disclosure, the main frame 200 is
formed of a metallic material such that the heat from the LED
129q is efficiently emitted into an outer space through the
metal core printed circuit board and the main frame 200. To
further increase heat-emitting efficiency, the first portion 210
of the main frame 200 has a width d greater than a thickness
t of the second portion 220 of the main frame 200.

[0049] In addition, to increase light efficiency, a reflective
film is formed on an inner surface of the first portion 210 and
the second portion 220 of the main frame 200. Namely, the
reflective film covers the LED 129a to increase the light
efficiency. For example, a synthetic resin may be coated on
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the inner surface of the first and second portions 210 and 220
to form the reflective film. Alternatively, an end of the reflec-
tive sheet 125 extends to cover the inner surface of the first
and second portions 210 and 220.

[0050] On the other hand, the main frame 200 further
includes a third portion extending from the first portion 210 to
face the second portion 220. Namely, the third portion of the
main frame 200 covers a bottom portion of the LED assembly
129.

[0051] FIGS.5A to 5D are cross-sectional views showing a
combining shape of a main frame and a bottom frame of an
LCD device according to the present disclosure, respectively,
and FIG. 6 is a schematic perspective view showing a light
guide plate and a bottom frame of a backlight unit for an LCD
device according to the present disclosure.

[0052] Referring to FIG. 5A, a hook 230 is disposed at the
first portion 210 of the main frame 200, and a hook hole 151
is disposed at the vertical surface 1505 of the bottom frame
150. The hook 230 is inserted into the hook hole 151 such that
the main frame 200 is combined with the bottom frame 150.
[0053] Referring to FIG. 5B, the main frame 200 is fixed on
the bottom frame 150 using an adhesive element 300, for
example, a double coated tape. For example, the adhesive
element 300 is formed between a side surface of the first
portion 210 of the main frame 200 and the vertical surface
1505 of the bottom frame 150 and between a bottom surface
of the first portion 210 of the main frame 200 and the hori-
zontal surface 150a of the bottom frame 150.

[0054] Referring to FIGS. 5C and 6, the light guide plate
123 has a first groove 123a adjacent to the LED assembly 129,
and the main frame 200 has a second groove 220a through the
second portion 220. In addition, a column-shaped protrusion
153 is formed on the horizontal surface 150a of the bottom
frame 150. The column-shaped protrusion 153 includes a
protruding body 1534 and a third groove 1535 through the
protruding body 153a. The first groove 123a, the second
groove 220 and the third groove 153b overlaps one another
to provide a screw hole. Namely, a first screw 310 is inserted
through the first groove 1234, the second groove 2204 and the
third groove 1535 such that the main frame 200 is combined
with the bottom frame 150. Without the protruding body
1534, there are damages on the light guide plate 123 by the
first screw 310. The second and third grooves 220a and 1535
have the same size, and the first groove 123a has a size greater
than the second and third grooves 220a and 1535. The size of
the first groove 1234 may be equal to the size of the protruding
body 153a. Although not shown, the column-shaped protru-
sion 153 is positioned between two adjacent LEDs 1294 (of
FIG. 3). FIG. 6 shows the first groove 123 has a semicircular
shape. Alternatively, the first groove 123a may have a circular
shape. Namely, the first groove 123a may have the same
shape as the second and third grooves 220a and 1535.
[0055] Referring to FIG. 5D, the main frame 200 further
has a fourth groove 210a through the first portion 210, and the
bottom frame 150 further has a fifth groove 157 through the
horizontal surface 150a. The fourth groove 210a overlaps the
fifth groove 157 such that a second screw 320 is inserted
through the fourth and fifth grooves 210a and 157. As men-
tioned referring to FIGS. 5C and 6, there are the first groove
123a, the second groove 220a and the third groove 1535.
Namely, the first groove 1234 is formed through the light
guide plate 123, and the second groove 220aq is formed
through the second portion 220 of the main frame 200. The
third groove 1535 is formed through the protruding body
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153a protruding from the horizontal surface 150« of the bot-
tom frame 150. The first screw 310 is inserted through the first
groove 123a, the second groove 220a and the third groove
1535. Namely, that the main frame 200 is combined with the
bottom frame 150 by the first and second screws 310 and 320.
[0056] Inthe present disclosure, since the LED assembly is
covered with the first and second portions of the main frame,
light leakage is prevented. Accordingly, the LCD device has
an improved brightness and displays high brightness images.
In addition, the main frame is combined with the bottom
frame using the screw through the second portion of the main
frame, Furthermore, since the main frame is formed of a
metallic material, heat from the LED is efficiently emitted
into an outer space. Accordingly, problems such as brightness
changes are prevented.

[0057] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
exemplary embodiments of the present disclosure without
departing from the spirit or scope of the disclosure. Thus, it is
intended that the disclosure cover the modifications and
variations of this disclosure provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel;

a backlight unit disposed under the liquid crystal panel and
providing a light to the liquid crystal panel, the backlight
unit including a reflective sheet, a light guide plate on the
reflective sheet, an optical sheet on the light guide plate,
and a light emitting diode (LED) assembly at one side of
the light guide plate, the light emitting diode assembly
including at least one LED as a light source;

amain frame that surrounds sides of the liquid crystal panel
and the backlight unit, the main frame including a first
portion, where the LED assembly is fixed, and a second
portion extending from the first portion, the second por-
tion covering a top portion of the LED assembly;

abottom frame under the reflective sheet, the bottom frame
being combined with the main frame; and

a top frame that surrounds an edge of the liquid crystal
panel and attaches to the bottom frame and the main
frame.

2. The liquid crystal display device according to claim 1,
wherein the LED assembly is fixed to the first portion of the
main frame using an adhesive material.

3. The liquid crystal display device according to claim 1,
wherein the main frame is formed of a metallic material, and
a width of the first portion is greater than a thickness of the
second portion.

4. The liquid crystal display device according to claim 1,
wherein the second portion of the main frame further covers
an edge of the light guide plate.

5. The liquid crystal display device according to claim 1,
wherein the main frame further includes a third portion
extending from the first portion to face the second portion
such that a bottom portion of the LED assembly is covered
with the third portion.

6. The liquid crystal display device according to claim 1,
further comprising a reflective film on a surface of the first and
second portions.

7. The liquid crystal display device according to claim 1,
wherein the bottom frame includes a horizontal surface and a
vertical surface, and the main frame further includes a hook



US 2011/0128463 Al

extending from the first portion, and wherein the hook is
inserted into a hook hole through the vertical surface of the
bottom frame.

8. The liquid crystal display device according to claim 1,
wherein the main frame is fixed on the bottom frame using an
adhesive material.

9. The liquid crystal display device according to claim 1,
wherein the light guide plate includes a first groove at the one
side, and the main frame includes a second groove through the
second portion, and wherein the bottom frame includes a
column-shaped protruding body and a third groove through
the column-shaped protruding body, and a first screw is
inserted through the first, second and third grooves.
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10. The liquid crystal display device according to claim 9,
wherein the first groove has a size greater than the second and
third grooves.

11. The liquid crystal display device according to claim 9,
wherein the column-shaped protruding body is positioned
between two adjacent LEDs.

12. The liquid crystal display device according to claim 1,
wherein the main frame includes a fourth groove through the
first portion, wherein the bottom frame includes a fifth
groove, and wherein a second screw is inserted through the
fourth and fifth grooves.
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