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Disclosed are a backlight unit and a liquid crystal display
device having the same. A supporting section is formed with
a reflector, which is used for a direct type backlight unit, to
support optical sheets and guide light, so that the assembling
process is simplified and the manufacturing cost is reduced.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

[0001] This application relies for priority upon Korean
Patent Application No. 10-2007-0058251 filed on Jun. 14,
2007, the contents of which are herein incorporated by refer-
ence in their entirety.

BACKGROUND

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device.

[0004] 2. Description of the Related Art

[0005] Ingeneral, a CRT (Cathode Ray Tube)is extensively
used as a monitor in measurement instruments and informa-
tion terminals, as well as televisions. However, the heavy
weight and large size of the CRT do not mate with a current
trend of miniaturization and light weight of electronic appli-
ances.

[0006] A liquid crystal display device has been developed
as a solution for the above problems. Liquid crystal display
devices have advantages of being lightweight, compact and
having a slim structure, and low-power consumption as com-
pared with the CRT. In particular, since the liquid crystal
display device using a thin film transistor can realize high
definition, a large structure and a colorful display of a display
screen similar to the CRT, the liquid crystal display device has
been recently used in various fields, such as a notebook com-
puter and in the monitor market.

[0007] Since the liquid crystal display device is a non-
emissive device, which displays an image by controlling the
amount of light received from the outside light source, the
liquid crystal display device must have an additional light
source, such as a backlight unit, forirradiating light to a liquid
crystal display panel. Such a backlight unit is divided into a
direct type backlight unit and an edge type backlight unit
according to the position of the light source that emits light.

[0008] The light source includes a CCFL (Cold Cathode
Fluorescent Lamp) and an HCFL (Hot Cathode Fluorescent
Lamp) According to the conventional direct type backlight
unit, a plurality of fluorescent lamps are disposed on the inner
side of a lower cover and a fixing structure is provided to fix
both sides of the fluorescent lamps.

[0009] However, when using the fixing structure constitut-
ing the backlight unit, the assembling process of the liquid
crystal display device may be complicated and the brightness
of light emitted from the fluorescent lamp may be lowered. In
addition, since the fixing structure must be fabricated through
an additional process, the manufacturing cost is increased.

SUMMARY

[0010] A backlight unit and a liquid crystal display device
having the same, are disclosed in which an LED (Light Emit-
ting Diode) is used a light source of a direct type backlight
unit and both edges of a reflector are modified to serve as a
light guide and a supporting section.

[0011] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
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present invention are exemplary and explanatory, and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the invention 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 principle of the invention.
[0013] FIG. 11is an exploded perspective view representing
a liquid crystal display device according to an embodiment;
[0014] FIG.2isa view representing the coupling state of an
LED chip and a reflector of a backlight unit according to the
embodiment;

[0015] FIGS.3A and 3B are views representing a structure
of the reflector used in the backlight unit according to the
embodiment; and

[0016] FIG.4isanassembled sectional view representing a
liquid crystal display device according to the embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] FIG. 11is an exploded perspective view representing
aliquid crystal display device according to and embodiment.
[0018] AsshowninFIG. 1, the liquid crystal display device
100 includes a liquid crystal display panel 105 for displaying
an image and a backlight unit 150, which is disposed on a rear
side of the liquid crystal display panel 105 to irradiate light.
The liquid crystal display device 100 further includes a mold
frame 106, a lower cover 130 and an upper cover 101 to
fixedly accommodate the backlight unit 150 and the liquid
crystal display panel 105.

[0019] A liquid crystal display panel 105 includes a color
filter substrate 1054 having an RGB color filter layer and a
TFT substrate 1055 having a TFT (Thin Film Transistor) and
a pixel electrode, in which the color filter substrate 1054 is
combined with the color TFT substrate 1055 while interpos-
ing a liquid crystal layer (not shown) therebetween. A gate
pad area 102¢ and a data pad area 1025 are formed on an edge
of the liquid crystal display panel 105 to provide a gate
driving signal and a gate signal.

[0020] The backlight unit 150 includes a printed circuit
board 120, on which a plurality of LED chips 121 including
GRB LEDs or white LEDs are disposed, a reflector 110,
which is disposed on the printed circuit board 120 to reflect
light, and optical sheets 107, which are disposed on an upper
part of the printed circuit board 120 to diffuse and collect
light.

[0021] The reflector 110 according to the present invention
includes a reflecting section 110a, which is attached to the
printed circuit board 120 to reflect light, and a supporting
section 1105, which is integrally formed with the reflecting
section 1104 and disposed at a rim of the printed circuit board
120 to guide light emitted from the LED chip 121 while
supporting the optical sheets 107.

[0022] First holes 111 are formed in the reflecting section
110a of the reflector 110 to expose a plurality of LED chips
121 disposed on the printed circuit board 120. Second holes
113 are formed in the reflecting section 110 to fix the reflect-
ing section 110a of the reflector 110 to the printed circuit
board 120.

[0023] In addition, the supporting section 1105 of the
reflector 110 is formed by bending both edges of the reflector
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110 in a predetermined direction to support the optical sheets
107. The supporting section 1105 has an inclination surface
adjacent to the reflecting section 110a such that light emitted
from the LED chips 121 is reflected from the inclination
surface to travel toward the center region of the reflecting
section 110a.

[0024] Although the supporting section 1105 is formed
only on the both edges of the reflector 110 in the drawing, the
supporting section can also be formed along the rim of the
reflector 110.

[0025] The backlight unit 150 including the printed circuit
board 120 on which the LED chips 121 are disposed, the
reflector 110 and the optical sheets 107 is accommodated in
the lower cover 130 and is encased by the mold frame 106.
[0026] A plurality of fixing parts 131 are formed on the
inner side of the lower cover 130 at a predetermined interval
to prevent the supporting section 1105 of the reflector 110
from moving.

[0027] The fixing parts 131 are formed along an edge of the
inner side of the lower cover 130 corresponding to the sup-
porting section 1105 of the reflector 110. When the printed
circuit board 120 is accommodated in the lower cover 130 to
be coupled with the reflector 110, an edge of the supporting
section 1105 is coupled between the lower cover 130 and the
fixing part 131 formed on the inner side of the lower cover
130. The structure of the fixing part 131 will be described in
detail with reference 10 F1G. 4.

[0028] As described above, if the components of the back-
light unit 150 have been accommodated in the lower cover
130 and then encased by the mold frame 106, the liquid
crystal display panel 105 is mounted on an upper side of the
mold frame 106. After that, the upper cover 101 is coupled
with the mold frame 106 and the lower cover 130.

[0029]  According to the conventional direct type backlight
unit, an additional structure is fixed to both edges of the lower
cover to support the optical sheets and guide light. However,
according to the present invention, the direct type LED back-
light unit 150 is provided with the reflector 110 having a
structure including the reflecting section 110a and the sup-
porting section 1104, so that the process of assembling the
structure for supporting the optical sheets and guiding light is
omitted. That is, the supporting section 1106 integrally
formed with the reflecting section 110a serves to support the
optical sheets and guide light.

[0030] As a result, according to the present invention, a
portion of the reflector 110 having a superior reflective char-
acteristic serves as a supporting section for supporting the
optical sheets, so that the assembling work can be improved
and the light efficiency can be enhanced.

[0031] FIG. 2 is a view representing the coupling state of
the LED chips and the reflector of the backlight unit accord-
ing to the present invention.

[0032] As shown in FIG. 2, the printed circuit board (not
shown), on which a plurality of LED chips 121 are disposed,
is accommodated in the lower cover 130 of the liquid crystal
display device. The reflector 110 is attached on the printed
circuit board.

[0033] The reflector 110 includes the reflecting section
110¢ and the supporting section 1105. The reflecting section
110¢ is directly attached to the printed circuit board, and the
supporting section 1106 is fixed to both edges of the lower
cover 130. The first and second holes 111 and 113 are formed
in the reflecting section 110 of the reflector 110. The first
holes 111 allow the LED chips 121 to be exposed to the
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outside of the reflecting section 110a. The second hole 113
allows the reflecting section 110a of the reflector 110 to be
attached to the printed circuit board on which the LED chips
121 are disposed. Accordingly, a coupling part, such as a
screw, a bolt, or a pin, is formed on an area of the second hole
113 such that the reflecting section 110a of the reflector 110
can be fixed and attached to the printed circuit board on which
the LED chips 121 are disposed.

[0034] In addition, the supporting section 1105 of the
reflector 110 is integrally formed with the reflecting section
1104 except for an area of the lower cover 130 on which LED
chips 121 are disposed. The supporting section 1105 has the
inclination surface at an area where the supporting section
1105 makes contact with the reflecting section 110a, and is
provided with an upper surface having a predetermined width
such that the optical sheets can be stably mounted on the
upper surface.

[0035] Thus, according to the present invention, when the
reflector 110 is assembled after the printed circuit board has
been accommodated in the lower cover 130, the supporting
section 1105 for supporting the optical sheets is simulta-
neously assembled, so that the assembling process is simpli-
fied. In addition, additional structure is not required, so that
the manufacturing cost can be reduced.

[0036] FIGS. 3A and 3B are views representing a structure
of the reflector used in the backlight unit according to the
present invention.

[0037] As shown in FIGS. 3A and 3B, the reflector 110 1s
divided into an area for the reflecting section 1104 and an area
for the supporting section 1105 which are integrally formed
with each other. In addition, since the reflector 110 includes
hard material such as MCPET (Micro-foaming Polyethylene-
terephthalate), the reflector 110 can support the optical sheets
disposed on the upper side of the reflector 110.

[0038] The first and second holes 111 and 113 are formed
onthe reflecting section 1104 of the reflector 110 such that the
LED chips are exposed and the reflector 110 is attached to the
printed circuit board. In addition, a plurality of slits are
formed in the area for the supporting section 1105 such that
the reflector 110 can be formed with the supporting section
1105 by folding a portion of the reflector 110 along the slits.
That is, when the process of assembling the liquid crystal
display device is performed, if the reflector 110 is folded
along the slits, the supporting section 1105 can be formed at
both edges of the reflecting section 110a as shown in F1G. 3B,
and then the reflector 110 is attached to the printed circuit
board.

[0039] After that, the reflector 110 is coupled to the lower
cover in which the printed circuit board is accommodated.
The coupling part, such as a screw, a bolt, or a pin, is fastened
into the second hole 113, so that the reflecting section 110a of
the reflector 110 is attached to the printed circuit board on
which the LED chips are disposed. The supporting section
1105 formed at both sides of the reflecting section 110a is
coupled to the fixing part (131 shown in FIG. 1) formed on the
inner side of the lower cover. The supporting section 1105 is
provided with the upper surface having a few centimeters of
width to support the optical sheets including a plurality of
sheets.

[0040] In addition, the inclination surface is formed from
an edge, at which the reflecting section 1104 and the support-
ing section 1106 of the reflector 110 intersect each other,
toward the upper surface of the supporting section 1104, such
that light emitted from the LED chips of the printed circuit
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board can be reflected from the inclination surface of the
supporting section 110, thereby improving the light effi-
ciency.

[0041] Although the supporting section 110 is formed at
the both edges of the reflecting section 110q of the reflector
110 in the drawing, the supporting section 1105 can also be
formed on the rim of the reflecting section 110a.

[0042] FIG. 4 is an assembled sectional view representing
the liquid crystal display device according to the present
invention.

[0043] As shown in FIG. 4, according to the liquid crystal
display device of the present invention, the printed circuit
board 120, on which the LED chips 121 are disposed, is
accommodated in the lower cover 130. The reflector 110 is
disposed on the upper side of the printed circuit board 120.
The reflector 110 includes the reflecting section 110a directly
attached to the printed circuit board 120 and the supporting
section 1105 that serves to support the optical sheets 107 and
guide light.

[0044] TheLED chip 121 of the printed circuit board 120 is
exposed to the upper side of the reflecting section 110«
through the holes (shown in FIG. 2) formed in the reflecting
section 110A. The supporting section 1105 of the reflector
110 has the edge portion, which is inserted between the fixing
part 131 formed on the inner side of the lower cover 130 and
the inner side of the lower cover 130. The fixing parts 131 are
disposed on the inner side of the lower cover 130 at a prede-
termined interval corresponding to the supporting section
1105 of the reflector 110.

[0045]  After the reflector 110 and the printed circuit board
130 have been assembled with the lower cover 130 as
described above, the optical sheets 107 are disposed on the
upper side of the reflector 110. As a result, the optical sheets
107 are mounted on the supporting section 1104 of the reflec-
tor 110. After that, the backlight unit is fixed to the lower
cover 130 by the mold frame (106, shown in FIG. 1), and the
liquid crystal display panel 105 is assembled.

[0046] As shown in the drawings, the LED chips 121 dis-
posed on the printed circuit board 120 are exposed on the
reflecting section 110a of the reflector 110. In addition, light
emitted from the LED chips 121 travels toward the optical
sheets 107. The light traveling toward the supporting section
1105 formed on the edge of the reflector 110 is reflected from
the inclination surface of the supporting section 1105 and
then travels toward the center area of the lower cover 130.
[0047] According to the present invention, the supporting
section 1104 is integrally formed with the reflector 110 such
that the supporting section 1105 supports the optical sheets
107 and allows light leaking to the edge of the lower cover 130
10 be collected to the center area of the lower cover 130, so
that the light efficiency is improved.

[0048] As described above in detail, according to the
present invention, the direct type backlight unit uses the LED
(Light Emitting Diode) as a light source thereof and the both
edges of the reflector are modified to serve as a light-guide
and a supporter of the optical sheets.

[0049] In addition, the supporting section for supporting
the optical sheets and guiding light is integrally formed with
the reflector, so that the assembling process is simplified and
the manufacturing cost is reduced.

[0050] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
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present invention. Thus, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A backlight unit comprising:

a plurality of LED chips;

a printed circuit board on which a plurality of LED chips
are disposed and a pattern for supplying power is
formed;

optical sheets, which are disposed on an upper side of the
printed circuit board, to collect and diffuse light emitted
from the LED chips; and

a reflector, which is disposed on the printed circuit board
and includes a reflecting section that reflects light emit-
ted from the LED chips and a supporting section that
supports the optical sheets.

2. The backlight unit as claimed in claim 1, wherein the
supporting section of the reflector is integrally formed with
the reflecting section of the reflector.

3. The backlight unit as claimed in claim 1, wherein the
reflecting section of the reflector includes a plurality of first
holes for exposing the LED chips of the printed circuit board
to the outside and a plurality of second holes for fixing the
reflecting section to the printed circuit board.

4. The backlight unit as claimed in claim 1, wherein the
supporting section of the reflector is integrally formed with
both edges of the reflecting section or a rim of the reflecting
section.

5. The backlight unit as claimed in claim 1, wherein the
LED chip includes RGB LEDs or white LEDs.

6. A liquid crystal display device comprising;

a liquid crystal display panel;

a backlight unit including a plurality of LED chips that
supply light to the liquid crystal display panel, a printed
circuit board on which the LED chips are disposed and a
pattern for supplying power is formed, optical sheets,
whichare disposed on an upper side of the printed circuit
board, to collect and distribute light emitted from the
LED chips, and a reflector, which is disposed on the
printed circuit board and includes a reflecting section for
reflecting light emitted from the LED chips and a sup-
porting section that supports the optical sheets; and

a lower cover that receives the backlight unit.

7. The liquid crystal display device as claimed in claim 6,
wherein the supporting section of the reflector is integrally
formed with the reflecting section of the reflector.

8. The liquid crystal display device as claimed in claim in
6, wherein the reflecting section of the reflector includes a
plurality of first holes for exposing the LED chips of the
printed circuit board to the outside and a plurality of second
holes for fixing the reflecting section to the printed circuit
board.

9. The liquid crystal display device as claimed in claim in
6, wherein the supporting section of the reflector is integrally
formed with both edges of the reflecting section or a rim of the
reflecting section.

10. The liquid crystal display device as claimed in claim in
6, wherein a plurality of fixing parts are formed on an inner
side of the lower cover corresponding to the supporting sec-
tion of the reflector to fix the supporting section.
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