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Provided is a backlight unit including a plurality oflight guide
plates that each include a first side surface having a housing
groove, an upper surface extending from an edge of the first
side surface, a flat lower surface facing the upper surface, and
a second side surface facing the first side surface of an adja-
cent light guide plate, and are disposed in parallel; a plurality
of light source units that are disposed in the housing grooves
of the respective light guide plates; and a bottom case that
houses the light guide plates and the light source units.
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BACKLIGHT UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2008-0093102 filed with the Korea Intel-
lectual Property Office on Sep. 23, 2008, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a backlight unit
which can implement a local dimming function.

[0004] 2. Description of the Related Art

[0005] Liquid crystal display (LCD) devices have a number
of advantages. Specifically, LCD devices have a low weight
and a small thickness, can be driven with low power, and can
implement high resolution. Therefore, cathode-ray tubes are
being replaced with LCD devices.

[0006] An LCD device includes a backlight unit and a
liquid crystal panel. The backlight unit generates light to
provide to the liquid crystal panel. The liquid crystal panel
displays an image by adjusting the transmittance of the light
provided from the backlight unit.

[0007] The backlight unit may be divided into a direct type
and an edge type depending on the position of a light source.
The direct type backlight unit includes a light source disposed
under the liquid crystal panel, and the edge type backlight unit
includes a light source disposed on a side surface of the liquid
crystal panel.

[0008] The direct type backlight unit has a structure that
can implement a local dimming function. The local dimming
function is referred to as a backlight driving method, in which
aliquid crystal panel is divided into a plurality of regions, and
the luminance value of a light source is adjusted for each
divided region in accordance with a gray level corresponding
to the divided region. Therefore, when the LCD device has a
local dimming function, a high contrast ratio and a clear
image can be implemented. Further, since the light source can
be driven only for a desired region, it is possible to reduce
power consumption.

[0009] However, the direct type backlight unit requires
higher power consumption than the edge type backlight unit.
To secure uniformity of light, the direct type backlight unit
should have a sufficient thickness. Therefore, there is a limit
in reducing the thickness of the backlight unit, that is, the
thickness of the LCD device.

[0010] Meanwhile, the edge type backlight unit requires
lower power consumption than the direct type backlight unit,
and can be manufactured with a small thickness. In the edge
type backlight unit, however, although light is partially pro-
vided to a light guide plate through a local dimming function,
the light is uniformly emitted to the upper portion by the light
guide plate. That is, the edge type backlight unit cannot obtain
an effect of the local dimming function. For example, the
improvement of contrast ratio cannot be achieved.

[0011] Therefore, there is a limit in applying the local dim-
ming function to the edge backlight unit.

SUMMARY OF THE INVENTION

[0012] An advantage of the present invention is that it pro-
vides an edge type backlight unit which includes a plurality of
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light guide plates having a housing groove for housing a light
source unit, thereby implementing a local dimming function.
[0013] Additional aspect and advantages of the present
general inventive concept will be set forth in part in the
description which follows and, in part, will be obvious from
the description, or may be learned by practice of the general
inventive concept.

[0014] According to an aspect of the invention, a backlight
unit comprises a plurality of light guide plates that each
include a first side surface having a housing groove, an upper
surface bent and extending from an edge of the first side
surface, a flat lower surface facing the upper surface, and a
second side surface facing the first side surface of an adjacent
light guide plate, and are disposed in parallel; a plurality of
light source units that are disposed in the housing grooves of
the respective light guide plates; and a bottom case that
houses the light guide plates and the light source units.
[0015] Each of the housing grooves may be formed by a
first surface extending upward from an edge of the lower
surface and facing the rear side of the light source unit and a
second surface extending from an edge of the first surface and
facing a side surface of the light source unit.

[0016] The first surface may be formed of any one selected
from a diffusing surface, a reflecting surface, and an optical
polished surface. The second surface may be formed of a
diffusing surface.

[0017] The first side surface may include a third surface
extending upward form the second surface and facing the
second side surface of an adjacent light guide plate in parallel.
The third surface may be formed of any one selected from a
diffusing surface, a reflecting surface, and an optical polished
surface.

[0018] The housing groove may be formed to have a rect-
angular, triangular, or trapezoidal cross-section.

[0019] The second side surface may be an incident surface
on which light from the light source unit is incident. Alterna-
tively, the first side surface may be an incident surface on
which light from the light source unit is incident.

[0020] Each of the light guide plates may include an
inclined surface facing the first side surface.

[0021] Each ofthelight source units may include any one of
alight emitting diode (LED), a cold cathode fluorescent lamp
(CCFL), and an external electrode fluorescent lamp (EEFL).
[0022] Each of the light source units may include a printed
circuit board (PCB) and a plurality of light sources mounted
on the PCB.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and/or other aspects and advantages of the
present general inventive concept will become apparent and
more readily appreciated from the following description of
the embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0024] FIG. 1 is a perspective view of a backlight unit
according to an embodiment of the invention;

[0025] FIG. 2 is a partial cross-sectional view of the back-
light unit shown in FIG. 1;

[0026] FIGS. 3A to 3D are cross-sectional views of modi-
fications of a light guide plate provided in the back light unit
according to the invention;

[0027] FIG. 4 is a photograph showing the illuminance of
the backlight unit according to the invention; and
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[0028] FIG. 5 is a graph showing illuminance distribution
according to a distance between two positions A and B of FIG.
4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Reference will now be made in detail to the embodi-
ments of the present general inventive concept, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout. The
embodiments are described below in order to explain the
present general inventive concept by referring to the figures.
In the drawings, the thicknesses of layers and regions are
exaggerated for clarity. Throughout the specification, like
reference numerals represent the same components.

[0030] FIG. 1 is a perspective view of a backlight unit
according to an embodiment of the invention. FIG. 2 is a
partial cross-sectional view of the backlight unit shown in
FIG. 1.

[0031] The backlight unit may include a plurality of light
guide plates. In FIGS. 1 and 2, however, only two light guide
plates are illustrated for convenience of description.

[0032] Referring to FIGS. 1 and 2, the backlight unit
includes a bottom case 110, a plurality of light guide plates
120 disposed in parallel to the bottom case 110, and a light
source unit 130 disposed in one side of each of the light guide
plates 120.

[0033] Specifically, the bottom case 110 has a housing
space for housing the light guide plates 120 and the light
source units 130. For example, the housing space may be
formed by the bottom surface of the bottom case 110 and a
side wall extending upward from an edge of the bottom sur-
face.

[0034] As the light source units 130 are disposed at the
edges of the light guide plates 120, respectively, a local dim-
ming function may be provided to the edge type backlight
unit. That is, each of the light source units 130 can provide
light having an adjusted luminance value to the correspond-
ing light guide plate 120, and the light guide plate 120 can
provide the light to a selected region of a liquid crystal panel.
[0035] Each of the light guide plates 120 includes a first
side surface 125 having a housing groove 121, a second side
surface 126 facing the first side surface 125 of an adjacent
light guide plate 120, a lower surface 127 bent and extending
from the edge of the first side surface 125, and an upper
surface 128 facing the lower surface 127. The second side
surface 126 may serve as an incident surface on which light
emitted from the light source unit 130 is incident. The lower
surface 127 may serve as a reflecting surface which totally
reflects the light upward. Although not shown, a plurality of
optical patterns may be disposed on the lower surface 127.
Further, the upper surface 128 may serve as an emission
surface from which the light is emitted to the outside.
[0036] The plurality of light guide plates 120 may be dis-
posed in such a manner that the first side surface 125 of one
light guide plate 120 faces the second side surface 126 of an
adjacent light guide plate 120. For example, the plurality of
light guide plates 120 may include first and second light guide
plates 120a and 1205 adjacent to each other. In this case, the
first and second light guide plates 120a and 1205 may be
disposed in such a manner that the first side surface 125 of the
light guide plate 120a faces the second side surface 126 of the
light guide plate 1204.
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[0037] The light source unit 130 is disposed between the
adjacent light guide plates, for example, between the first side
surface of the first light guide plate 120a and the second side
surface of the second light guide plate 1205. In this case, the
light source unit 130 is housed in the housing groove 121
formed on the first side surface 125. Accordingly, the plurality
of light guide plates 120 do not need to be spaced a predeter-
mined distance from one another, in order to install the light
source units 130 between the respective light guide plates
120. Therefore, the backlight unit can be formed in a compact
type. Further, since the distance between the light guide plates
120 can be reduced, it is possible to prevent light from leaking
from between the light guide plates 120.

[0038] The housing groove 121 may be formed by a first
surface 122 extending upward from an edge of the lower
surface 127 and a second surface 122 extending from an edge
of'the first surface 122. In this case, when light is incident on
the second side surface 126 of the second light guide plate
1205, the first surface 122 faces the rear side of the light
source unit 130 and the second surface 123 faces a side
surface of the light source unit 130.

[0039] By adjusting the optical characteristics of the sec-
ond surface 123 of the housing groove 12, it is possible to
prevent a hot spot from occurring due to light leaking from
between the light guide plates 120. For example, the first
surface 122 may be formed of any one selected from a dif-
fusing surface, a reflecting surface, and an optical polished
surface. The first surface 122 reflects some of leaking light to
the second side surface 126, and absorbs or transmits the
other of the leaking light. The second surface 123 may be
formed of a diffusing surface. The second surface 123 may
have a reflectance of 40 to 70%. When the reflectance of the
second surface 123 is less than 40%, a hot spot which
becomes brighter than the upper surface 128 of the light guide
plate 120 may occur at the boundary between the light guide
plates 120. On the other hand, when the reflectance of the
second surface 123 is more than 70%, a dark spot which
becomes darker than the upper surface 128 of the light guide
plate 120 may occur at the boundary between the light guide
plates 120.

[0040] The first side surface 125 may further include a third
surface 124 extending to the housing groove 121, that is,
extending upward from an edge of the second surface 123.
The third surface 124 may be disposed to face the second side
surface 126 of the adjacent light guide plate 120 in parallel.
The third surface 124 may be formed of any one selected from
a diffusing surface, a reflecting surface, and an optical pol-
ished surface.

[0041] In other words, the second surface 123 of the hous-
ing groove 121 is formed of a diffusing surface, and the
optical characteristics of the first and third surfaces 122 and
124 do not have an effect upon the occurrence of hot spot.
However, when one of the first and third surfaces 122 and 124
has a larger area the other one and is formed of an optical
polished surface, an amount of light to be transmitted
increases, so that a hot spot may occurs. Therefore, the one
surface having a larger area informed of a diffusing surface or
reflecting surface, except for an optical polished surface. For
example, when the third surface 124 has a larger area than the
first surface 122, the first surface 122 may be formed of any
one selected from an optical polished surface, a reflecting
surface, and a diffusing surface. However, the third surface
124 may be formed of a reflecting surface or diffusing sur-
face. On the other hand, when the third surface 124 has a
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smaller area than the first surface 122, the third surface 124
may be formed of any one selected from an optical polished
surface, a reflecting surface, and a diffusing surface. The first
surface 122 may be formed of a reflecting surface or diffusing
surface.

[0042] The optical characteristics of the first to third sur-
faces, or specifically, the optical characteristic of the second
surface may be adjusted by changing the concentration of
white ink applied on the surface.

[0043] In this embodiment, it has been described that the
shape of the housing groove provided in the light guide plate
is rectangular. However, the shape of the housing groove is
not limited thereto.

[0044] Hereinafter, various examples ofthe housing groove
provided in the light guide plate according to the present
invention will be described with reference to FIGS. 3A to 3D.
[0045] FIGS. 3A to 3D are cross-sectional views of modi-
fications of'the light guide plate provided in the back light unit
according to the invention.

[0046] AsshowninFIG.3A,alight guide plate 220 accord-
ing to a first modification may include a housing groove 221
having a trapezoidal cross-section defined by a first surface
222 formed in a straight line shape and a second surface 223
extending obliquely from the first surface 222.

[0047] AsshowninFIG. 3B, alight guide plate 320 accord-
ing to a second modification may include a housing groove
321 having a triangular cross-section defined by a first surface
322 extending obliquely from an edge of a lower surface 327
to an edge of an upper surface 328.

[0048] AsshowninFIG. 3C, alight guide plate 420 accord-
ing to a third modification may include a housing groove 421
having a trapezoidal cross-section defined by a first surface
422 formed in a straight line shape and a second surface 423
extending obliquely from the first surface 422. The light guide
plate 420 may include a third surface 424 extending upward
from the second surface 423 of the housing groove 421.

[0049] AsshowninFIG.3D,alight guide plate 520 accord-
ing to a fourth modification may include a housing groove
521 formed by a first surface 522 formed in a straight line
shape and a second surface 523 extending from the first
surface 522. In this case, a first side surface 525 having the
housing groove 521 formed therein may serve as an incident
surface on which light is incident. That is, the housing groove
521 for housing the light source unit 130 (refer to FIG. 2) may
be provided on the incident surface. At this time, a second side
surface 526 of an adjacent light guide plate facing the first
side surface 525 of the light guide plate 520 may include an
inclined surface 526a extending upward. The inclined surface
526a serves to effectively reflect light leaking from the rear
side of an adjacent light source unit, thereby preventing a hot
spot from occurring.

[0050] Returning to FIGS. 1 and 2, each of the light guide
plates 120 has the flat lower surface 127. Further, the lower
surfaces 127 of the light guide plates 120 may be disposed on
a straight line. Therefore, itis easy to assemble the plurality of
light guide plates 120, which makes it possible to enhance the
assembling property of the backlight unit. When the backlight
unit is applied to a large-sized display device, it is easy to
adjust the flatness among the plurality of light guide plates
120. Further, since the lower surfaces 127 of the light guide
plates 120 are flat, it is possible to easily perform the cutting
process of the light guide plates 20 and the optical polishing
process.
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[0051] The light source unit 130 may include a light source
131 for forming light and a printed circuit board (PCB) 132
having a plurality of circuit patterns for applying a driving
voltage of the light source 131. In this case, a plurality of light
sources 131 may be mounted on the PCB 132.

[0052] The light source 131 may be a light emitting diode
(LED) which emits light when a current is applied. The LED
may be formed in various types. For example, the LED may
include sub-LEDs which implement blue, green, and red
colors, respectively. In this case, blue, green, and red lights
emitted from the respective sub-LEDs which implement blue,
green, and red colors can be mixed to implement white light.
Alternatively, the LED may include ablue LED and phosphor
which converts some of blue light emitted from the blue LED
into yellow light. In this case, the blue light and the yellow
light can be mixed to implement white light.

[0053] In the embodiment of the invention, it has been
described that the light source unit includes an LED as the
light source. Without being limited thereto, however, the light
source of the light source unit may be a cold cathode fluores-
cent lamp (CCFL) or external electrode fluorescent lamp
(EEFL).

[0054] Each of the light guide plates 120 may include a
reflecting member 150 disposed under the lower surface
thereof. The reflecting member 150 reflects light emitted
downward from the light guide plate 120 such that the light is
re-incident on the light guide plate 120, thereby enhancing
optical efficiency of the backlight unit.

[0055] In the embodiment of the invention, it has been
described that the plurality of light reflecting members 150
are disposed under the respective light guide plates 120. With-
out being limited thereon, however, one light reflecting mem-
ber 150 may be disposed under the plurality of light guide
plates.

[0056] In this case, since the lower surfaces of the light
guide plates are disposed on a straight line, the reflecting
member 150 can be easily attached.

[0057] The backlight unit may further include an optical
member 160 disposed on the light guide plates 120. A diffu-
sion plate, diffusion sheet, prism sheet, or protective sheet
may be used as the optical member 160.

[0058] Hereinafter, the luminance characteristic of the
backlight unit according to the invention will be described
with reference to FIGS. 4 and 5. Each of the light guide plates
provided in the backlight unit includes the housing groove
formed by the first and second surfaces and the third surface
extending from the housing groove. The first and second
surfaces are formed of a diffusing surface, and the third sur-
face is formed of a reflecting surface. The diffusing surface
has a reflectance of 45%, and the reflecting surface has a
reflectance of 90%.

[0059] FIG. 4 is a photograph showing the illuminance of
the backlight unit according to the invention. In FIG. 4, only
two light guide plates among the plurality of light guide plates
are illustrated.

[0060] AsshowninFIG. 4, it can be found that the two light
guide plates including the boundary C therebetween have
uniform illuminance.

[0061] FIG. 5 is a graph showing illuminance distribution
according to a distance between two positions A and B of FIG.
4.

[0062] As shown in FIG. 5, it can be found that the illumi-
nance distribution from the position A (0 mm) to the position
B (110 mm) is uniformly formed.
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[0063] When the first and third surfaces are formed of a
reflecting surface and the second surface is a diffusing sur-
face, the same result is obtained. Therefore, the descriptions
thereof are omitted.

[0064] In the backlight unit including the plurality of light
guide plates, when the second surface of the housing groove
for housing the light source unit in each of the light guide
plates is formed of a diffusing surface, the luminance of the
backlight unit is uniformly formed across the plurality of light
guide plates and the boundaries between the light guide
plates.

[0065] According to the present invention, since the back-
light unit includes the plurality of light guide plates and the
light source units disposed at the edges of the respective light
guide plates, the backlight unit can have a local dimming
function, and the effect of an edge-type backlight unit can be
exhibited.

[0066] Further, since the housing grooves for housing the
light source units are provided at the edges of the light guide
plates, it is possible to implement a compact backlight unit.
[0067] The optical characteristics of the first side surface of
each of the light guide plates including the housing groove are
adjusted to improve an optical problem such as a hot spot,
thereby enhancing the quality of the backlight unit.

[0068] Although a few embodiments of the present general
inventive concept have been shown and described, it will be
appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the scope of
which is defined in the appended claims and their equivalents.

What is claimed is:

1. A backlight unit comprising:

aplurality of light guide plates that each include a first side
surface having a housing groove, an upper surface bent
and extending from an edge of the first side surface, a flat
lower surface facing the upper surface, and a second side
surface facing the first side surface of an adjacent light
guide plate, and are disposed in parallel;

a plurality of light source units that are disposed in the
housing grooves of the respective light guide plates; and
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abottom case that houses the light guide plates and the light

source units.

2. The backlight unit according to claim 1, wherein each of
the housing grooves is formed by a first surface extending
upward from an edge of the lower surface and facing the rear
side of the light source unit and a second surface extending
from an edge of the first surface and facing a side surface of
the light source unit.

3. The backlight unit according to claim 2, wherein the first
surface is formed of any one selected from a diffusing surface,
a reflecting surface, and an optical polished surface.

4. The backlight unit according to claim 2, wherein the
second surface is formed of a diffusing surface.

5. The backlight unit according to claim 2, wherein the first
side surface includes a third surface extending upward form
the second surface and facing the second side surface of an
adjacent light guide plate in parallel.

6. The backlight unit according to claim 5, wherein the
third surface is formed of any one selected from a diffusing
surface, a reflecting surface, and an optical polished surface.

7. The backlight unit according to claim 1, wherein the
housing groove is formed to have a rectangular, triangular, or
trapezoidal cross-section.

8. The backlight unit according to claim 1, wherein the
second side surface is an incident surface on which light from
the light source unit is incident.

9. The backlight unit according to claim 1, wherein the first
side surface is an incident surface on which light from the
light source unit is incident.

10. The backlight unit according to claim 9, wherein each
of the light guide plates includes an inclined surface facing
the first side surface.

11. The backlight unit according to claim 1, wherein each
of the light source units includes any one of a light emitting
diode (LED), a cold cathode fluorescent lamp (CCFL), and an
external electrode fluorescent lamp (EEFL).

12. The backlight unit according to claim 1, wherein each
of'the light source units includes a printed circuit board (PCB)
and a plurality of light sources mounted on the PCB.
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