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(57) ABSTRACT

The present invention generally relates to a backlight unit
having improved luminance and uniformity, and a liquid crys-
tal display (LCD) including the backlight unit. A backlight
unit according to the invention comprises a light source and a
light guide panel having a light receiving portion which
receives light emitted from the light source and which has a
pattern including a plurality of protrusions. Each of the pro-
trusions has inclined surfaces forming an angle with respect
to the tangential direction of the light receiving portion. The
inclined surfaces include a first inclined surface relatively
close 1o the center of the light receiving portion and a second
inclined surface relatively close to the edge of the light receiv-
ing portion. A first inclination angle formed by the first
inclined surface with respect to the tangential direction of the
light receiving portion is smaller at the edge of the light
receiving portion than at the center of the light receiving
portion.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY INCLUDING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on Aug. 25, 2010 and there duly
assigned Serial No. 10-2010-0082560.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a back-
light unit and a liquid crystal display (LCD) including the
same and, more particularly, to a backlight unit having
improved luminance and uniformity and a liquid crystal dis-
play (LCD) including the backlight unit.

[0004] 2. Description of the Related Art

[0005] Aliquid crystal display (LCD) has advantages, such
as slimness, lightness, and low power consumption, such that
itreplaces the existing cathoderay tube (CRT). As aresult, the
liquid crystal display (L.CD) has been prevalently used for
midsize and large products such as a monitor, a TV and
small-sized products, such as mobile phones, personal digital
assistants (PDAs), and portable multimedia players (PMPs).
[0006] Generally, the liquid crystal display (.CD) includes
a liquid crystal display panel using the optical properties of a
liquid crystal and drives the liquid crystal display panel,
thereby displaying image data. However, a liquid crystal used
for the liquid crystal display panel does not perform self
emission, such that it requires a separate light source.
[0007] Therefore, arear surface of the liquid crystal display
panel is provided with a backlight unit, including a light
source and a light guide panel for receiving light emitted from
the light source and for diffusing the light, such that light is
irradiated to the liquid crystal display panel through the back-
light unit, thereby implementing identifiable images. As the
light source included in the backlight unit, the light emitting
diode (LED) may be used. The LED may be used by being
disposed on one side surface of the light guide panel.

[0008] As such, as light is incident on the light guide panel
from the light source and the incident light is irradiated to the
liquid crystal display panel, the luminance around a light
receiving portion of the light guide panel adjacent to the light
source may be relatively high, while a dark portion may be
generated in a portion at which the light emitted from the light
source does not arrive. Owing to the difference in luminance,
the uniformity of an image through the liquid crystal display
panel is deteriorated, such that the display quality of the liquid
crystal display (LCD) may be deteriorated.

[0009] Inaddition, light may be leaked while the light emit-
ted from light source is inputted through the light receiving
portion of the light guide panel. Owing to the leakage of light,
the entire luminance of the image may be deteriorated.
[0010] The above information disclosed in this Back-
ground section is only for an enhancement of an understand-
ing of'the background of the described technology, and there-
fore it may contain information that does not form the prior art
which is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF THE INVENTION

[0011] The present invention has been developed in an
effort to provide a backlight unit having advantages of lumi-
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nance and uniformity which are improved by modifying the
structure of a light receiving portion of a light guide panel,
and to provide a liquid crystal display including the backlight
unit.

[0012] An exemplary embodiment of the invention pro-
vides a backlight unit which comprises: a light source and a
light guide panel having a light receiving portion which
receives light emitted from the light source and which has a
pattern including a plurality of protrusions. Each of the pro-
trusions has inclined surfaces forming an angle with respect
to the tangential direction of the light receiving portion. The
inclined surfaces may include a first inclined surface rela-
tively close to the center of the light receiving portion and a
second inclined surface relatively close to the edge of the light
receiving portion. A first inclination angle formed by the first
inclined surface with respect to the tangential direction of the
light receiving portion may be smaller at the edge of the light
receiving portion than at the center of the light receiving
portion.

[0013] The first inclination angle may gradually decrease
toward the edge of the light receiving portion from the center
of the light receiving portion.

[0014] Thefirst inclination angle may be about 40° to about
50° at the center of the light receiving portion, and about 0° to
about 10° at the edge of the light receiving portion.

[0015] A second inclination angle, formed by the second
inclined surface with respect to the tangential direction of the
light receiving portion, may be larger at the edge of the light
receiving portion than at the center of the light receiving
portion.

[0016] The second inclination angle may gradually
increase toward the edge of the light receiving portion from
the center of the light receiving portion.

[0017] The second inclination angle may be about 40° to
about 50° at the center of the light receiving portion, and
about 70° to about 80° at the edge of the light receiving
portion.

[0018] The pattern of the light receiving portion may be
symmetric with respect to the center of the light receiving
portion.

[0019] The plan shape of the protrusion may be an equilat-
eral trapezoid or an isosceles triangle at the center of the light
receiving portion, and the plan shape of the protrusion may be
aright triangle at the edge of the light receiving portion.

[0020] The light source may be a light emitting diode
(LED).
[0021] The backlight unit may further include a reflective

sheet disposed under the light guide panel.

[0022] The backlight unit may further include an optical
sheet disposed above the light guide panel.

[0023] Another exemplary embodiment of the invention
provides a liquid crystal display which comprises: a liquid
crystal display panel; a backlight unit including a light source
and a light guide panel having a light receiving portion which
receives light emitted from the light source and which has a
pattern including a plurality of protrusions; and a mold frame
accommodating the liquid crystal display panel and the back-
light unit. Each of the protrusions has inclined surfaces form-
ing an angle with respect to the tangential direction of the
light receiving portion. The inclined surfaces may include a
first inclined surface relatively close to the center of the light
receiving portion and a second inclined surface relatively
close to the edge of the light receiving portion. A first incli-
nation angle, formed by the first inclined surface with respect
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to the tangential direction of the light receiving portion, may
be smaller at the edge of the light receiving portion than at the
center of the light receiving portion.

[0024] The first inclination angle may gradually decrease
toward the edge of the light receiving portion from the center
of the light receiving portion.

[0025] The first inclination angle may be about 40° to about
50° at the center of the light receiving portion and about 0° to
about 10° at the edge of the light receiving portion.

[0026] A second inclination angle, formed by the second
inclined surface with respect to the tangential direction of the
light receiving portion, may be larger at the edge of the light
receiving portion than at the center of the light receiving
portion.

[0027] The second inclination angle may gradually
increase toward the edge of the light receiving portion from
the center of the light receiving portion.

[0028] The second inclination angle may be about 40° to
about 50° at the center of the light receiving portion, and
about 70° to about 80° at the edge of the light receiving
portion.

[0029] The pattern of the light receiving portion may be
symmetric with respect to the center of the light receiving
portion.

[0030] According to the exemplary embodiments of the
invention, it is possible to improve the entire luminance by
improving the structure of the light receiving portion of the
light guide panel so as to reduce leakage of light.

[0031] Furthermore, it is possible to improve uniformity
and prevent a dark portion from being generated by increas-
ing the exit angle of the light source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0033] FIG.1is a schematic exploded perspective view of
a liquid crystal display (LCD) according to a first exemplary
embodiment of the invention;

[0034] FIG. 2 is a cross-sectional view of the liquid crystal
display (LCD) according to the first exemplary embodiment,
taken along line II-II of FIG. 1,

[0035] FIG. 3isa plan view of a backlight unit according to
the first exemplary embodiment of the invention;

[0036] FIG. 4 is a plan view enlarging a light receiving
portion of a light guide panel according to the first exemplary
embodiment of the invention;

[0037] FIG. 5 is a plan view enlarging a light receiving
portion of a light guide panel according to a second exem-
plary embodiment of the invention;

[0038] FIG. 6 is a plan view enlarging a light receiving
portion of a light guide panel of a comparative example;
[0039] FIG.7A and FIG. 7B are photographs oflight guide
panels according to the comparative example and the first
exemplary embodiment of the invention, respectively;
[0040] FIG.8A and FIG. 8B are graphs showing luminance
of liquid crystal displays (LCD) according to the comparative
example and the first exemplary embodiment of the inven-
tion, respectively; and
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[0041] FIG. 9A and FIG. 9B are graphs showing uniformity
of liquid crystal displays (LCD) according to the comparative
example and the first exemplary embodiment of the inven-
tion, respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0042] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
The drawings and description areto be regarded as illustrative
in nature and not restrictive. Like reference numerals desig-
nate like elements throughout the specification. In addition,
the size and thickness of each component shown in the draw-
ings are arbitrarily shown for understanding and ease of
description, but the present invention is not limited thereto.
[0043] FIG. 1is a schematic exploded perspective view of
a liquid crystal display (LCD) according to a first exemplary
embodiment of the invention, and FIG. 2 is a cross-sectional
view of the liquid crystal display (LCD) according to the first
exemplary embodiment of the invention, taken along the line
[I-IT of FIG. 1.

[0044] Referring to FIG. 1 and FIG. 2, a liquid crystal
display (LCD) 100 according to the first exemplary embodi-
ment of the invention includes a liquid crystal display panel
10, a backlight unit, and a mold frame 50 accommodating
them.

[0045] The liquid crystal display panel 10 includes a thin
film transistor (TFT) substrate 11 and a color filter substrate
12 which are disposed so as to be opposite to each other, and
liquid crystal (not shown) is injected between the substrates
11 and 12. In this case, the thin film transistor substrate 11 and
the color filter substrate 12 are made of a material, such as
glass.

[0046] A thin film transistor, a capacitor, and a pixel elec-
trode are formed on the thin film transistor substrate 11, a gate
line and a data line are connected the gate electrode and the
source electrode of the thin film transistor, respectively, and a
pixel electrode is connected to the drain electrode of the thin
film transistor. The gate line and data line of the thin film
transistor substrate 11 are connected to a printed circuit board
(not shown), such that electric signals are inputted to the gate
electrode and the source electrode of the thin film transistor
by inputting an electric signal into the printed circuit board.
The thin film transistor is turned on/off in accordance with the
inputted electric signals, and the electric signal required for
driving the liquid crystal is outputted to the drain electrode.
[0047] A color filter in which RGB pixels are formed, and
a common electrode formed of a transparent electrode, such
as ITO (Indium Tin Oxide) and IZO (Indium Zinc Oxide), are
formed on the color filter substrate 12. When power is applied
to the gate electrode and the source electrode of the thin film
transistor and the thin film transistor is turned on, an electric
field is generated between the pixel electrode of the thin film
transistor substrate 11 and the common electrode of the color
filter substrate 12. The alignment angle of the liquid crystal
injected between the thin film transistor substrate 11 and the
color filter substrate 12 is changed by the electric field, and the
light transmittance is changed according to the changed
alignment angle, thereby making it possible to obtain the
desired pixels.

[0048] An integrated circuit chip 13 is mounted on the thin
film transistor substrate 11 to control the liquid crystal display
panel 10. The integrated circuit chip 13 generates a plurality
of timing signals so as to apply gate driving signals and data
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driving signals at an appropriate time, and then to apply them
to the gate line and the data line, respectively, of the liquid
crystal display panel 10.

[0049] Meanwhile, a polarizing plate may be further
attached to both sides of the liquid crystal display panel 10 so
as to polarize light passing through the liquid crystal display
panel 10.

[0050] A backlight unit for emitting light to the liquid crys-
tal display panel 10 is formed under the liquid crystal display
panel 10. The backlight unit includes a light source and a light
guide panel 30 which receives and diffuses light emitted from
the light source. Although a light emitting diode (LED) 70 is
used as the light source in the first exemplary embodiment,
the present invention is not limited thereto.

[0051] In the first exemplary embodiment of the invention,
the light emitting diode 70 is mounted on a flexible printed
circuit board (FPCB) 60, as shown in FIG. 2, and is disposed
at one side of the light guide panel 30. A plurality of wire
patterns (not shown) are formed on the flexible printed circuit
board 60 so as to be electrically connected to the light emit-
ting diode 70. Accordingly, a voltage from the outside is
applied to the flexible printed circuit board 60 through a
connection part 61, thereby making it possible to drive the
light emitting diode 70.

[0052] Meanwhile, the backlight unit may further include
an optical sheet 20 disposed between the light guide panel 30
and the liquid crystal display panel 10, and a reflective sheet
40 is disposed under the light guide panel 30. The optical
sheet 20 may include a diffusion sheet, a prism sheet, and a
protective sheet, etc., in order for light passing through the
light guide panel 30 to be perpendicularly received to the
liquid crystal display panel 10. Furthermore, the reflective
sheet 40 is provided to minimize loss of light and to reflect
light emitted from the bottom of the light guide panel 30
toward the optical sheet 20.

[0053] The liquid crystal display panel 10, the backlight
unit including the flexible printed circuit (FPC) board 60
where the light emitting diode 70 is mounted, and the light
guide panel 30 are accommodated in the mold frame 50 which
has a side wall 51 and bottom portion 52. Although it is
exemplified in the first exemplary embodiment that the liquid
crystal display panel 10 and the backlight unit are accommo-
dated in one mold frame 50, an upper chassis or a lower
chassis may be further formed to provide supplemental
strength in the mold frame 50. Alternatively, the mold frame
50 may be integrally formed by a chassis made of SUS (steel
use stainless) having high strength, and a mold made of a
shock-absorbing material by injection molding. As described
above, the structure of the mold frame for accommodating the
liquid crystal display panel 10 and the backlight unit may be
modified in various shapes, and the present invention is not
limited to those shown in the drawings.

[0054] FIG. 3 is schematic plan view of the backlight unit
according to the first exemplary embodiment of the invention.
Referring to FIG. 3, a light emitting diode 70 is disposed at
one side of the light guide panel 30 of the backlight unit
according to the first exemplary embodiment. In the light
guide panel 30, a light receiving portion 31 is formed where
the light emitting diode 70 is disposed, and light is received
from the light receiving portion and diffused throughout light
guide panel 30.

[0055] Meanwhile, alight emitting area [./A corresponding
to the display area of the liquid crystal display panel 10 is
formed in the light guide panel 30. In other words, the light
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emitted from the light emitting area L/A to the liquid crystal
display panel 10 is used to implement an actual image.
Accordingly, the light emitting area L/A corresponds to the
display area of the liquid crystal display panel 10, and is
formed so as to have the same size as, or a larger size than, the
display area.

[0056] Ifthe light received from the light emitting diode 70
fails to reach a part of the light emitting area /A, a dark
portion is generated at the portion, thereby generating a defect
in the image. For this reason, when there is a difference in
luminance at the parts of the light emitting area L/A, unifor-
mity of luminance of the image through the liquid crystal
display panel 10 is deteriorated, thereby deteriorating display
quality of the liquid crystal display (LCD). Furthermore, the
light emitted from the light source may leak while being
received through the light receiving portion of the light guide
panel, and the entire luminance of the image may be deterio-
rated by the leakage of the light.

[0057] As described above, the light emitted from the light
emitting diode 70 should be uniformly diffused over the light
emitting area [/ A of the light guide panel 30 through the light
receiving portion 31 without leaking in order to ensure the
display quality of the liquid crystal display (LCD) 100.
[0058] For this purpose, the light passing through the light
receiving portion 31 should be diffused at an exit angle above
a predetermined angle. However, the light emitted from the
light emitting diode 70 travels in the tangential direction
(y-axis direction in FIG. 3) to the light receiving portion 31
and has straightness, such that a desired exit angle cannot be
obtained when the light receiving portion 31 is formed flat.

[0059] Therefore, a saw-toothed pattern is formed in the
light receiving portion 31 of the light guide panel 30 so as to
improve luminance and uniformity of the liquid crystal dis-
play (LCD) 100 (FIGS. 1 and 2) by obtaining a desired exit
angle in the first exemplary embodiment.

[0060] FIG. 4 is an enlarged view of the light receiving
portion of the light guide panel according to the first exem-
plary embodiment of the invention.

[0061] Referring to FIG. 4, the pattern of the light receiving
portion 31 according to the first exemplary embodiment will
be described in detail. Specifically, the pattern of the light
receiving portion 31 according to the first exemplary embodi-
ment is formed in a saw-toothed shape having a plurality of
protrusions, and in a column shape in which the plan shape of
the plurality of protrusions is a trapezoid or a triangle, when
seen from above the light guide panel 30 (in z-axis direction).
Furthermore, the pattern of the light receiving portion 31 is
formed left-right symmetrically with respect to the center of
the light receiving portion 31.

[0062] As described above, the light emitted from the light
emitting diode 70 (FIG. 3) travels in the tangential direction
(y-axis direction) with respect to the light receiving portion
31, and each of the protrusions has an inclined surface having
a predetermined angle with respect to the tangential direction
(y-axis direction) of the light receiving portion 31. As seen in
FIG. 4, the inclined surfaces include a left inclined surface
positioned at the left side of the protrusion and a right inclined
surface positioned at the right side of the protrusion.

[0063] Hereinafter, assume that the angle formed by the
right inclined surface of each of the protrusions with respect
to the tangential direction (y-axis direction) of the light
receiving portion 31 is a first inclination angle 0, and the
angle formed by the left inclined surface with respect to the
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tangential direction (y-axis) of the light receiving portion 31
is a second inclination angle 6,.

[0064] Inthe first exemplary embodiment, referring to FIG.
4, the first inclination angle 0, at the left edge of the light
receiving portion 31 is smaller than the first inclination angle
0, at the center of the light receiving portion 31, while the
second inclination angle 0, at the right edge of the light
receiving portion 31 is smaller than the second inclination
angle 0, at the center of the light receiving portion 31. Fur-
thermore, the first inclination angle 6, at the right edge of the
light receiving portion 31 is larger than the first inclination
angle 6, at the center of the light receiving portion 31, while
the second inclination angle 0, at the left edge of the light
receiving portion 31 is larger than the second inclination
angle 0, at the center of the light receiving portion 31.
[0065] In this case, the first inclination angle 6, gradually
decreases and the second inclination angle 8, gradually
increases from the center of the light receiving portion 31 to
the left edge of the light receiving portion 31. Furthermore,
the first inclination angle 6, gradually increases and the sec-
ond inclination angle 0, gradually decreases from the center
of the light receiving portion 31 to the right edge of the light
receiving portion 31.

[0066] The first inclination angle 0, may be about 40° to
about 50° at the center of the light receiving portion 31, and
may be about 0° to about 10° at the left edge and about 70° to
about 80° at the right edge, respectively, of the light receiving
portion 31. Furthermore, the second inclination angle 0, may
be about 40° to about 50° at the center of the light receiving
portion 31, and may be about 70° to about 80° at the left edge
and about 0° to about 10° at the right edge, respectively, of the
light receiving portion 31.

[0067] Inorder to assistinan understanding the first exem-
plary embodiment, the above configuration is described again
under the assumption that, in the inclined surfaces formed in
one protrusion, the inclined surface relatively closer to the
center of the light receiving portion 31 is the first inclined
surface and the inclined surface relatively further from the
edges of the light receiving portion 31 is the second inclined
surface. In other words, referring to FIG. 4, the right inclined
surface and the left inclined surface correspond to the first
inclined surface and the second inclined surface, respectively,
at the left side relative to the center of the light receiving
portion 31, while the right inclined surface and the left
inclined surface correspond to the second inclined surface
and the first inclined surface, respectively, at the right side
relative to the center of the light receiving portion 31.
[0068] The inclination angle formed by the first inclined
surface with respect to the tangential direction of the light
receiving portion 31 decreases toward the edge of the light
receiving portion from the center of the light receiving por-
tion 31. Furthermore, the inclination angle formed by the
second inclined surface with respect to the tangential direc-
tion of the light receiving portion 31 increases toward the
edge of the light receiving portion from the center of the light
receiving portion 31. Inthis case, the inclination angle formed
by the first inclined surface relatively closer to the center of
the light receiving portion 31 with respect to the tangential
direction of the light receiving portion 31 may be about 40° to
about 50° at the center of the light receiving portion 31, and
may be about 0° to about 10° at the edge of the light receiving
portion 31. Furthermore, the inclination angle formed by the
second inclined surface relatively closer to the edge of the
light receiving portion 31 with respect to the tangential direc-
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tion of the light receiving portion 31 may be about 40° to
about 50° at the center of the light receiving portion 31, and
may be about 70° to about 80° at the edge of the light receiv-
ing portion 31.

[0069] As described above, the inclination angles 8, and 8,
formed by the inclined surfaces at the left and right of one
protrusion with respect to the tangential direction of the light
receiving portion 31 are substantially the same at the center of
the light receiving portion 31, such that the plan shape of the
protrusion may be similar to an equilateral trapezoid. Further-
more, the inclination angles 8, and 8, formed by the inclined
surfaces at the left and right of one protrusion with respect to
the tangential direction of the light receiving portion 31 are
different at both sides of the light receiving portion 31, such
that the plan shape of the protrusion may be similar to a right
triangle.

[0070] Meanwhile, the pattern of the light receiving portion
31 may be symmetric at both sides with respect to the center
of the light receiving portion 31.

[0071] As described above, in the first exemplary embodi-
ment, a pattern including protrusions is formed in the light
receiving portion 31, and the pattern is formed so as to be
symmetric at both sides with respect to the light receiving
portion 31 while the plan shape of the protrusion is not uni-
form. In other words, the plan shape of the protrusion is
left-right symmetric in an equilateral trapezoid at the center
of the light receiving portion 31, and is declined to the center
of the light receiving portion 31 toward the left and right, such
that the plan shape of the protrusion is similar to a right
triangle at both edges.

[0072] The exit angle of the light emitted from the light
emitting diode 70 can be increased by the pattern of the light
receiving portion 31.

[0073] Hereinafter, an effect of the first exemplary embodi-
ment will be described on the basis of a detailed experimental
result. In the present experiment, luminance and uniformity
of liquid crystal displays (LCD) were measured and com-
pared in accordance with the pattern shape of the light receiv-
ing portions of light guide panels according to the first exem-
plary embodiment and a comparative example.

[0074] FIG. 6 is an enlarged view of a light receiving por-
tion of a light guide panel of a comparative example.

[0075] Referring to FIG. 6, a saw-toothed pattern is formed
in a light receiving portion 231 of a light guide panel 230
according to the comparative example, and protrusions hav-
ing the same shape are repeatedly formed, unlike in the first
exemplary embodiment.

[0076] FIG. 7A and FIG. 7B are photographs of the light
guide panels according to the comparative example and the
first exemplary embodiment of the present invention, respec-
tively.

[0077] Referring to FIG. 7A, it can be seen that dark por-
tions are formed at the left and right lower portions and the
entire luminance is not uniform in the comparative example
in which the protrusions having the same shape are repeatedly
formed in the light receiving portion 231. However, referring
to FIG. 7B, it can be seen that a dark portion is not generated
and uniformity is excellent in the light guide panel 30 accord-
ing to the first exemplary embodiment of the invention.
[0078] FIG. 8A and FIG. 8B are graphs showing luminance
of liquid crystal displays (LCD) according to the comparative
example and the first exemplary embodiment of the inven-
tion, respectively.
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[0079] Referring to FIG. 8A, the luminance was in the
range of about 2400 cd/m* to about 2700 cd/m* and the
average luminance was about 2560 cd/m?, which were mea-
sured from the liquid crystal display according to the com-
parative example in which the protrusions having the same
shape are repeatedly formed in the light receiving portion
231. Conversely, referring to FIG. 8B, the luminance was in
the range of about 3700 cd/m? to about 3900 ed/m? and the
average luminance was about 3796.8 cd/m?, which were mea-
sured from the liquid crystal display 100 according to the first
exemplary embodiment of the invention. Thus, it can be seen
from the experiments that luminance is improved by forming
the pattern of the light receiving portion 31 as in the first
exemplary embodiment of the invention.

[0080] FIG.9A and FIG. 9B are graphs showing uniformity
of the liquid crystal displays (LCD) according to the com-
parative example and the first exemplary embodiment of the
invention, respectively.

[0081] Referring to FIG. 9A, the uniformity was in the
range of about 45% to about 85% and the average uniformity
was about 65%, which were measured from the liquid crystal
display (LCD) according to the comparative example. Con-
versely, referring to FIG. 9B, the uniformity was in the range
of about 87% to 92% and the average uniformity was about
89.96%, which were measured from the liquid crystal display
(LCD) 100 according to the first exemplary embodiment of
the invention. Thus, it can be seen from the experiments that
uniformity was also improved by forming the pattern of the
light receiving portion 31 as in the first exemplary embodi-
ment of the invention.

[0082] As described above, in the liquid crystal display
(LCD) according to the exemplary embodiment of the inven-
tion, the luminance can be improved by reducing light leak-
age and the uniformity is improved by diffusing light uni-
formly throughout the light guide panel 30, with the exit angle
increased, by forming a pattern in the light receiving portion
of the light guide panel and forming the pattern as described
above.

[0083] Accordingly, the number of light emitting diodes
used for implementing a liquid crystal display in the same size
can be reduced, such that it is possible to reduce the manu-
facturing cost of the liquid crystal display and the power
consumed by the liquid crystal display.

[0084] Meanwhile, the pattern of the light receiving portion
of the light guide panel in the present invention is not limited
to that shown in FIG. 4 and the pattern may be formed in
various shapes.

[0085] FIG. Sis an enlarged view of a light receiving por-
tion of a light guide panel according to a second exemplary
embodiment of the invention.

[0086] Referring to FIG. 5, a light receiving portion 131 of
a light guide panel 130 according to the second exemplary
embodiment is provided with a pattern which is symmetric
with respect to the center of the light receiving portion, which
is similar to the first exemplary embodiment of'the invention.
However, in contrast to the first exemplary embodiment, the
plan shape of the protrusion is an isosceles triangle at the
center of the light receiving portion 131, and all of the plan
shapes of the protrusions are a triangular column in the sec-
ond exemplary embodiment.

[0087] The protrusion of the light receiving portion 131
according to the second exemplary embodiment also has a
right inclined surface and a left inclined surface which have a
predetermined angle with respect to the tangential direction
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(y-axis direction) of the light receiving portion 131, and the
inclination angles formed by the inclined surfaces with
respect to the tangential direction (y-axis direction) of the
light receiving portion 131 change in accordance with the
positions in the light receiving portion 131. In other words,
the protrusions decline to the center of the light receiving
portion 131 toward the left and right edges of the light receiv-
ing portion 131.

[0088] The exit angle of the light received from the light
emitting diode is increased by the pattern of the light receiv-
ing portion 131, such that the luminance and the uniformity of
the liquid crystal display (LCD) can be improved.

[0089] Although the present invention has been described
above with reference to the exemplary embodiments, the
present invention is not limited to the exemplary embodi-
ments. In other words, in the pattern of the light receiving
portion including the protrusions, the plan shape of the pro-
trusions may be of various shapes, such as a polygon, a
semicircle, or an ellipse, other than the triangle and the quad-
rangle, and may decline in various shapes. While this disclo-
sure has been described in connection with what is presently
considered to be practical exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

What is claimed is:
1. A backlight unit, comprising:
a light source; and
a light guide panel having a light receiving portion which
receives light emitted from the light source and which
has a pattern including a plurality of protrusions;

wherein each of the protrusions has inclined surfaces form-
ing an angle with respect to the tangential direction of
the light receiving portion;

wherein the inclined surfaces include a first inclined sur-

face relatively close to a center of the light receiving
portion and a second inclined surface relatively close to
an edge of the light receiving portion; and

wherein a first inclination angle formed by the first inclined

surface with respect to the tangential direction of the
light receiving portion is smaller at the edge of the light
receiving portion than at the center of the light receiving
portion.

2. The backlight unit of claim 1, wherein the first inclina-
tion angle gradually decreases toward the edge of the light
receiving portion from the center of the light receiving por-
tion.

3. The backlight unit of claim 1, wherein the first inclina-
tion angle is about 40° to about 50° at the center of the light
receiving portion and about 0° to about 10° at the edge of the
light receiving portion.

4. The backlight unit of claim 1, wherein a second inclina-
tion angle formed by the second inclined surface with respect
to the tangential direction of the light receiving portion is
larger at the edge or the light receiving portion than at the
center of the light receiving portion.

5. The backlight unit of claim 4, wherein the second incli-
nation angle gradually increases toward the edge of the light
receiving portion from the center of the light receiving por-
tion.
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6. The backlight unit of claim 4, wherein the second incli-
nation angle is about 40° to about 50° at the center of the light
receiving portion and about 70° to about 80° at the edge of the
light receiving portion.

7. The backlight unit of claim 1, wherein the pattern of the
light receiving portion is symmetric with respect to the center
of the light receiving portion.

8. The backlight unitof claim 1, wherein a plan shape of the
protrusion is one of an equilateral trapezoid and an isosceles
triangle at the center of the light receiving portion, and the
plan shape of the protrusion is a right triangle at the edge of
the light receiving portion.

9. The backlight unit of claim 1, wherein the light source is
a light emitting diode (LED).

10. The backlight unit of claim 1, further comprising a
reflective sheet disposed under the light guide panel.

11. The backlight unit of claim 1, further comprising an
optical sheet disposed above the light guide panel.

12. A liquid crystal display, comprising:

aliquid crystal display panel;

a backlight unit including a light source and a light guide
panel having a light receiving portion which receives
light emitted from the light source and which has a
pattern including a plurality of protrusions; and

a mold frame accommodating the liquid crystal display
panel and the backlight unit;

wherein each of the protrusions has inclined surfaces form-
ing an angle with respect to the tangential direction of
the light receiving portion;

wherein the inclined surfaces include a first inclined sur-
face relatively close to a center of the light receiving
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portion and a second inclined surface relatively close to
an edge of the light receiving portion; and

wherein a first inclination angle formed by the first inclined

surface with respect to the tangential direction of the
light receiving portion is smaller at the edge of the light
receiving portion than at the center ofthe light receiving
portion.

13. The liquid crystal display of claim 12, wherein the first
inclination angle gradually decreases toward the edge of the
light receiving portion from the center of the light receiving
portion.

14. The liquid crystal display of claim 12, wherein the first
inclination angle is about 40° to about 50° at the center of the
light receiving portion and about 0° to about 10° at the edge of
the light receiving portion.

15. The liquid crystal display of claim 12, wherein a second
inclination angle formed by the second inclined surface with
respect to the tangential direction of the light receiving por-
tion is larger at the edge of the light receiving portion than at
the center of the light receiving portion.

16. The liquid crystal display of claim 15, wherein the
second inclination angle gradually increases toward the edge
of the light receiving portion from the center of the light
receiving portion.

17. The liquid crystal display of claim 15, wherein the
second inclination angle is about 40° to about 50° at the center
of the light receiving portion and about 70° to about 80° at the
edge of the light receiving portion.

18. The liquid crystal display of claim 12, wherein the
pattern of the light receiving portion is symmetric with
respect to the center of the light receiving portion.
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