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(57) ABSTRACT

Provided are a backlight unit and a display device having the
same. The backlight unit configured to emit light onto a liquid
crystal panel in which one screen is defined into a plurality of
display areas includes a bottom frame having a bottom sur-
face and a sidewall, a plurality of light emitting diodes
(LEDs) disposed on the bottom surface of the bottom frame,
the plurality of LEDs defining a plurality of light emitting
areas corresponding to the display areas of the liquid crystal
panel, at least one module board supporting the plurality of
LEDs, anintegrated light guide plate covering the plurality of
LEDs, the integrated light guide plate being disposed on the
plurality of light emitting areas corresponding to one screen,
and an alignment unit for aligning the integrated light guide
plate with the plurality of LEDs.
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BACKLIGHT UNIT AND THE DISPLAY
DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority under 35
U.S.C. 119 and 35 U.S.C. 365 to Korean Patent Application
No. 10-2010-0056787 (filed on Jun. 15, 2010) and 10-2010-
0079540 (filed on Aug. 17, 2010), which is hereby incorpo-
rated by reference in its entirety.

BACKGROUND

[0002] The present disclosure relates a backlight unit and a
display device having the same, and more particularly, to a
display device in which a backlight unit is realized by a light
emitting diode.

[0003] A light emitting diode (LED) may constitute a light
emitting source using compound semiconductor materials
such as GaAs-based materials, AlGaAs-based materials,
GaN-based materials, InGaN-based materials and InGaAlP-
based materials.

[0004] Such a light emitting device is packaged, and thus is
being used as a light emitting apparatus that emits light hav-
ing various colors. The light emitting apparatus is being used
as a light source in various fields, e.g., lighting displays,
character displays, and image displays.

SUMMARY

[0005] Embodiments provide a backlight unithaving a new
structure and a display device having the same.

[0006] Embodiments also provide a slim backlight unit and
a display device having the same.

[0007] Embodiments also provide a backlight unit to which
a separate driving method is applied and a display device
having the same.

[0008] In one embodiment, a backlight unit configured to
emit light onto a liquid crystal panel in which one screen is
defined into a plurality of display areas includes: a bottom
frame having a bottom surface and a sidewall; a plurality of
light emitting diodes (LEDs) disposed on the bottom surface
ofthe bottom frame, the plurality of LEDs defining a plurality
of light emitting areas corresponding to the display areas of
the liquid crystal panel; at least one module board supporting
the plurality of LEDs; an integrated light guide plate covering
the plurality of LEDs, the integrated light guide plate being
disposed on the plurality of light emitting areas correspond-
ing to one screen; and an alignment unit for aligning the
integrated light guide plate with the plurality of LEDs.
[0009] Inanotherembodiment, adisplay device includes: a
bottom frame having a bottom surface having a square shape
and a sidewall; a plurality of LEDs disposed on the bottom
surface of the bottom frame, the plurality of LEDs being
separately driven; an integrated light guide plate covering the
plurality of LEDs; and a display panel disposed on the light
guide plate.

[0010] According to theembodiments, since the light guide
plate is formed in one body to correspond to a screen of the
display panel in the backlight unit in which the light emitting
areas are locally driven, a dark line occurring between the
light guide plates 30 may not occur and a slim backlight unit
may be manufactured.

[0011] Also, the separate driving method such as a local
dimming method or impulsive method may be provided to
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reduce power consumption as well as improve contrast of a
screen, thereby improving an image quality of the display
device.

[0012] Also, since the light guide plate is formed in one
body, manufacturing costs may be reduced. In addition, the
coupling part may be disposed on the edge portion to easily
assemble the backlight unit.

[0013] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description
and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 11s an exploded perspective view of a display
device according to a first embodiment.

[0015] FIG. 2is a sectional view taken along line I-I' of the
display device of FIG. 1.

[0016] FIG. 3 is a perspective view illustrating a light
source of FIG. 1.

[0017] FIG. 4 is a schematic view illustrating the display
device of FIG. 2.

[0018] FIG. 5 is a plan view illustrating a separate driving
method of a backlight unit of a display device according to an
embodiment.

[0019] FIG. 6isa perspective view illustrating one example
of a coupling part of FIG. 1.

[0020] FIG. 7 is a sectional view taken along line II-II' of a
coupling part of FI1G. 6.

[0021] FIG. 81is a front view illustrating another example of
the coupling part of FIG. 6.

[0022] FIG. 9 is a perspective view illustrating another
example of the coupling part FIG. 8.

[0023] FIG. 10 is a sectional view of a display device
according to a second embodiment.

[0024] FIG.111isasectional view taken along line I-I' of the
display device of FIG. 1 and illustrates a first application
example of an alignment unit.

[0025] FIG. 12 is a sectional view of a modified example
according to a third embodiment.

[0026] FIG. 13 is a perspective view illustrating a second
application example of an alignment unit according to the
third embodiment.

[0027] FIG. 14 is a top view of the alignment unit of FIG.
13.

[0028] FIG. 15 is a sectional view illustrating a third appli-
cation example of the alignment unit according to the third
embodiment.

[0029] FIG. 16 is a sectional view illustrating a fourth
application example of the alignment unit according to the
third embodiment.

[0030] FIG. 17 is a perspective view illustrating a fifth
application example of the alignment unit according to the
third embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0031] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the disclosure to those skilled in the art.
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[0032] In this specification, when it is described that one
comprises (or includes or has) some elements, it should be
understood that it may comprise (or include or has) only those
elements, or it may comprise (or include or have) other ele-
ments as well as those elements if there is no specific limita-
tion.

[0033] In the drawings, anything unnecessary for describ-
ing the present disclosure will be omitted for clarity, and
thicknesses are enlarged for the purpose of clearly illustrating
layers and areas. Like reference numerals in the drawings
denote like elements, and thus their description will be omit-
ted.

[0034] It will also be understood that when a layer, a film,
an area or a plate is referred to as being ‘on’ another one, it can
bedirectly on the other one, or one or more intervening layers,
films, areas or plates may also be present. On the other hand,
it will also be understood that when a layer, a film, an area or
a plate is referred to as being “directly on” another one,
intervening layers, films, areas, and plates may not be present.
[0035] 1In a display device according to embodiments, a
light guide plate constituting a backlight unit which is locally
drivenis formed in one body to correspond to the entire screen
of a display panel.

[0036] Hereinafter, a display device according to a first
embodiment will be described with reference to FIGS. 1to 4.
[0037] FIG. 11is an exploded perspective view of a display
device according to a first embodiment. FIG. 2 is a sectional
view taken along line I-I' of the display device of FIG. 1. FIG.
3 is a perspective view illustrating a light source of FIG. 1.
FIG. 4 is a schematic view illustrating the display device of
FIG. 2.

[0038] The display device according to the first embodi-
ment includes a backlight unit and a display panel receiving
light from the backlight unit to display an image. Thus, the
display device together with the backlight unit will be
described below.

[0039] Referring to FIGS. 1to 3, the display device accord-
ing to the first embodiment includes a bottom frame 10, a light
emitting module disposed within the bottom frame 10, a
reflection sheet 25, and a light guide plate 30.

[0040] In the display device, the light emitting module, the
reflection sheet 25, and the light guide plate 30 disposed on
the light emitting module and the reflection sheet 25 consti-
tute a light emitting part. Here, an optical sheet 40 is disposed
on the light guide plate 30, and the display panel 60 is dis-
posed on the optical sheet 40. Also, a top frame 70 is disposed
on the display panel 60.

[0041] Thebottom frame 10 has a bottom surface 11 having
a rectangular flat shape with two long sides facing each other
and two short sides perpendicular to the long sides and facing
each other and four sidewalls 12 vertically extending from the
bottom surface 11.

[0042] The bottom frame 10 is coupled to a fixing member
50 disposed on the optical sheet 40 to receive the light emit-
ting module, the reflection sheet 25, the light guide plate 30,
and the optical sheet 40 within the bottom frame 10.

[0043] Forexample, the bottom frame 10 may be formed of
a metal material. Also, a plurality of protrusions (not shown)
may be disposed on the bottom surface 11 to enhance hard-
ness.

[0044] The reflection sheet 25 and the plurality of light
emitting modules alternately extend in an X-axis direction on
the bottom surface 11 within the bottom frame 10.
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[0045] Each of the light emitting modules may be formed in
a bar-shape. Also, the light emitting module includes a mod-
ule board 20 extending in the X-axis direction and a plurality
of LEDs 21 disposed on the module board 20 in a row.
[0046] The module board 20 may include a metal core
printed circuit board (metal core PCB), a FR-4 PCB, general
PCB, aflexible board, and a ceramic board, but is not limited
thereto. For example, a kind of the nodule board 20 may be
variously varied within a technical scope of the embodiment.
[0047] The module board 20 may apply a power to each of
the LEDs 21 to provide light into the light guide plate 30.
Here, the LEDs 21 may be individually driven.

[0048] As shown in FIG. 1, the plurality of light emitting
modules having the bar shape may be disposed. Alternatively,
the light emitting module may be formed as a single board
having a size corresponding to a front surface of the bottom
frame 10.

[0049] The plurality of LEDs 21 arranged on the module
board 20 may be side-view type LEDs in which light is
emitted through side surfaces with respect to the module
board 20. That is, the module board 20 may be disposed
within a recess part 31 of the light guide plate 30 to emit light
through a side surface of the recess part 31 of the light guide
plate 30.

[0050] Each of the LEDs 21 may be a color LED that emits
light having at least one color of red, blue, green, and white
colors or an ultraviolet (UV) LED. Here, the color LED may
include a red LED, a blue LED, a green LED, and a white
LED. The disposition and emitted light of the LED 21 may be
varied within the technical scope of embodiments.

[0051] Thereflection sheet 25 includes a reflecting material
and a reflective metal plate to re-reflect light leaking from the
light guide plate 30. The reflection sheet 25 may be exposed
between the module boards 20. As shown in FIG. 2, the
plurality of reflection sheets separated from each other may
be disposed in a region spaced between the module boards 20.
[0052] A plurality of heat dissipating members (not shown)
may be further disposed between a light emitting part and the
bottom frame 10.

[0053] The display device includes the light guide plate 30
diffusing and reflecting the light emitted from the LEDs 21 to
produce planar light, thereby emitting the planar light onto
the display panel 60 above the plurality of light emitting
modules and the plurality of reflection sheets 25.

[0054] The integrated light guide plate 30 has a top surface
and a bottom surface. The top surface through which the
planar light is generated is flat, and a plurality of recess part 31
for receiving the LEDs 21 are defined in the bottom surface.
[0055] The recess part 31 may be an edge-type recess part
31 which has a first surface 314, a second surface 315, and an
intersection line at which the first surface 31a meets the
second surface 31c.

[0056] The first surface 31a may be an inclined surface
which is inclined at a predetermined angle with respect to a
plane of the light guide plate 30. The second surface 315 may
be a surface perpendicular to the plane of the light guide plate
30.

[0057] The second surface 315 may be a light incident
surface facing a side surface through which light of the LED
21is emitted. The inclined surface of the first surface 31a may
guide light incident into the second surface 315 that is the
light incident surface toward the top surface of the light guide
plate 30.
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[0058] Theintersection line 31¢ has a length equal to that of
a length direction of the recess part 31. That is, when one
recess part 31 receives the plurality of LEDs 21 constituting
one row, the intersection line 31¢ may have a length from one
end of the light guide plate 30 to the other end.

[0059] Here, the recess part 34 (a dot line of FIG. 4) dis-
posed at an end of in a direction opposite to that in which light
ofthe LED 21 is emitted in the recess parts 31 of the end of the
light emitting plate 30 may have a square shape in section.
[0060] AsshowninFIGS.2to 4, the LED 21 received in the
recess part 31 of the light guide plate 30 is disposed adjacent
to the second surface of the recess part 31 to emit light toward
the adjacent second surface 315. Also, the reflection sheet 25
is disposed under the first surface 31a of therecess part 31 and
is not disposed on the second surface 315 that is a light
incident surface.

[0061] As described above, the plurality of recess parts 31
may be defined in the bottom surface of the light guide plate
30. At least one LED 21 may be disposed in each of the recess
parts to locally drive the LEDs while providing improved
light uniformity.

[0062] Thelight guide plate 30 is divided into a plurality of
light emitting areas EAs. Each of the light emitting areas EAs
has a size defined by the number of LEDs 21 emitting light
into the light emitting areas EAs.

[0063] Thatis, when the LEDs 21 are individually driven as
shown in FIG. 1, the light emitting area EA may be a portion
of the light guide plate 30 on which one LED 21 is disposed.
On the other hand, when the plurality of LEDs are driven at
the same time, the sum of portions of the light guide plate 30
on which the plurality of LEDs 21 driven at the same time are
disposed may be defined as one light emitting area EA.
[0064] The light guide plate 30 does not have bodies sepa-
rated for each of the light emitting areas EAs. That s, the light
guide plate 30 may be formed in one body covering the entire
region of the plurality of LEDs 21 disposed within the bottom
frame 10.

[0065] That is, although the light guide plate 30 has the
plurality of divided light emitting areas EAs, the light guide
plate 30 is not physically divided, but abstractly divided by an
operation of the LED 21 disposed on the corresponding light
emitting area EA.

[0066] As described above, when the light guide plate 30
corresponding to one screen of the display panel 60 is formed
in one body while being locally driven, a dark line occurring
between the light guide plates 30 due to the physical separa-
tion of the light emitting areas EAs does not occur. Also, since
a coupled portion is simplified, a slim backlight unit may be
provided.

[0067] Also, the embodiment may provide a separate driv-
ing method such as local dimming method or impulsive
method may be provided to reduce power consumption as
well as to improve contrast of a screen, thereby improving an
image quality of the display device.

[0068] Also, since the separate driving may be realized
using the integrated light guide plate 30, light distribution
may be accurately adjusted through the divided light emitting
areas EAs. Also, since the LEDs 21 is driven for each area,
light having brightnesses different from each other may be
emitted into each of the divided light emitting areas EAs.
Thus, the display device may have superior image beauty.
[0069] The light guide plate 30 may be formed of a trans-
parent material. For example, the light guide plate 30 may be
formed of one of an acryl-based resin such as polymethyl
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metaacrylate (PMMA), polyethylene terephthlate (PET),
poly carbonate (PC), and polyethylene naphthalate (PEN).
[0070] Theintegrated light guide plate 30 may be integrally
manufactured with respect to the display panel 60 defining
one screen through an injection molding or extrusion.
[0071] A diffusion pattern (not shown) may be disposed on
the top surface of the light guide plate 30.

[0072] The optical sheet 40 may be disposed on the light
guide plate 30.

[0073] For example, the optical sheet 40 may include a first
diffusion sheet 41, a prism sheet 42, and a second diffusion
sheet 43. The diffusion sheets 41 and 43 diffuse light emitted
from the light guide plate 30, and the diffused light is con-
centrated into the light emitting area EA by the prism sheet
42. Here, the prism sheet 42 may selectively include horizon-
tal and/or vertical prism sheet(s) and at least one brightness
enhanced film.

[0074] The optical sheet may be not provided. Alterna-
tively, only one diffusion sheet 41 or 43 may be provided or
only one prism sheet 42 may be provided. The optical sheet 40
may be variously selected in number or kind according to
characteristics of required brightness.

[0075] A support member 50 is disposed on the optical
sheet 40.

[0076] The support member 50 is coupled to the bottom
frame 10 to closely attach the reflection sheet 20, the light
emitting module, the light guide plate 30, and the optical sheet
40 to the bottom frame 10, thereby supporting the display
panel 60.

[0077] Forexample, the support member 50 may be formed
of a synthetic resin material or a metal material.

[0078] The display panel 60 is disposed on the support
member 50.

[0079] The display panel 60 displays image information
using light emitted from the light guide plate 30. For example,
aliquid crystal display panel may be used as the display panel
60. The display panel 60 includes an upper board, a lower
board, and a liquid crystal layer disposed between the upper
and lower boards. The display panel 60 may further include
polarization sheets closely attached to a top surface of the
upper board and a bottom surface of the lower board.

[0080] Thedisplay panel 60 may be divided into a plurality
of display areas DAs and driven to correspond to the local
dimming method or the impulsive method. Here, the display
area DAs of the display panel may corresponding to the light
emitting area EAs of the light guide plate 30 as shown in FIG.
4.

[0081] A top frame 70 is disposed on the display panel 60.
[0082] Thetop frame 70has a front part disposed on a front
surface of the display device and a side part bent ina direction
perpendicular to that of the front part and disposed on a side
surface of the display device. The side part may be coupled to
the support member 50 through a coupling member such as a
screw (not shown).

[0083] Referring to FIGS. 1 to 4. in the display device
according to the first embodiment, the backlight unit includ-
ing the light guide plate integrated corresponding to the
divided display areas DAs of the display panel 60 may be
locally driven.

[0084] Hereinafter, a separate driving method of the back-
light unit will be described with reference to FIG. 5.

[0085] FIG. 5 is a plan view illustrating a separate driving
method of a backlight unit.
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[0086] The backlight unit of the display device of FIGS. 1
to 4 may be driven in a separate driving method. The separate
driving method may include a local dimming method or
impulsive method.

[0087] When the display device is driven in the local dim-
ming method, the display panel 60 may be divided in a plu-
rality display areas, and thus, the light emitting part may have
a plurality of light emitting areas EAs.

[0088] AsshowninFIG. 5, each oflight emitting areas EAs
may be defined as a potion A of the light guide plate 30 on
which two LEDs 21 adjacent to each other are disposed. On
the other hand, each of the LEDs 21 may define one light
emitting area EA or NxM (N and M are integer values) LEDs
21 may define one light emitting area EA.

[0089] Here, brightness of at least one LED 21 disposed on
each of the light emitting areas EAs may be separately
adjusted according to a grey peak value of each of light
emitting areas EAs. When the backlight unit is driven in the
local dimming method, the LED 21 corresponding to the
portion A of the light guide plate 30 that is the selected light
emitting area EA may be selectively driven.

[0090] When the display device is driven in the impulsive
method, the plurality of divided light emitting areas EAs may
be synchronized with the display panel in time and succes-
sively turned on.

[0091] The separate driving of the display device may be
variously changed according to a circuit design of the LED
21, but is not limited thereto.

[0092] Hereinafter, when the integrated light guide plate 30
of FIGS. 1 to 4 is provided to the display device performing
the separate driving as described in FIG. 5, a structure for
firmly coupling the integrated light guide plate 30 corre-
sponding to the large-scale screen will be described with
reference to FIGS. 6 t0 9.

[0093] The display including the integrated light guide
plate 30 includes a coupling part on an edge area to easily
couple the bottom frame 10 to the integrated light guide plate
30.

[0094] FIG. 6is aperspective view illustrating one example
of a coupling part according to the first embodiment. FIG. 7 is
a sectional view taken along line II-IT' of a coupling part of
FIG. 6.

[0095] Referring to FIGS. 6 and 7, a display device accord-
ing to an embodiment includes a coupling part disposed on an
edge area.

[0096] The coupling part includes an edge area of a light
guide plate 30, an edge area of a bottom frame 10, and a guide
mold 15.

[0097] The edge area of the bottom frame 10 within the
coupling part has a stepped portion by removing two side-
walls 12 up to a predetermined height as shown in FIG. 5.
[0098] The guide mold 15 covers an edge of the light guide
plate 30 in the edge area and is aligned with the stepped
sidewall 12 of the bottom frame 10.

[0099] That is, the guide mold 15 has a top surface covering
the edge of the light guide plate 30 and two side surfaces
adjacent to each other, which are vertically bent from two
sides adjacent to each other of the top surface and aligned
with the stepped sidewall 12 of the bottom frame 10.

[0100] A coupling hole 16 is defined in the top surface of
the guide mold 15. The coupling hole 16 is aligned with a
coupling hole 11a defined in a bottom surface 11 of the
bottom frame 10.
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[0101] As described above, the coupling hole 16 of the
guide mold 15 and the coupling hole 11a of the bottom frame
10 are assembled through a coupling member such as a screw
(not shown). Thus, the guide mold 15 may fix the integrated
light guide plate 30 to the bottom frame 10.

[0102] Here, as shown in FIG. 6, the edge area of the light
guide plate 30 may be recessed in the same shape as that of the
coupling hole 16 so that the edge area is aligned with the
coupling hole 16 of the guide mold 15.

[0103] The display device including the integrated light
guide plate 30 may include a coupling part of FIGS. 8 and 9.
[0104] FIG. 81is a front view illustrating another example of
the coupling part of FIG. 6. FIG. 9 is a perspective view
illustrating another example of the coupling part FIG. 8.
[0105] Referringto FIGS. 8 and 9, asidewall 12 of'a bottom
frame 10 has a predetermined thickness. Also, the sidewall 12
includes a wing surface 13 which extends toward the outside
in parallel to the bottom surface 11 and then is vertically bent.
Thus, as shown in FIG. 6, a stepped portion opening an edge
portion is provided.

[0106] As shown in FIGS. 8 and 9, the light guide plate 30
includes a protrusion neck 37 having a narrow width on an
area in which two sides adjacent to each other constituting the
edge are converged in a direction perpendicular to each other.
Also, the light guide plate 30 includes a guide protrusion 33
extending from the protrusion neck 37 and having a width
greater than that of the protrusion neck 37. The guide protru-
sion 33 protrudes to the outside through the opened edge
portion defined by the stepped portion of the sidewall 12 of
the bottom frame 10. Here, an end of the protruding guide
protrusion 33 may be chamfered.

[0107] Thus, the guide protrusion 33 may be forcedly fitted
between the stepped and opened sidewalls 12 of the bottom
frame 10.

[0108] Here, the bottom frame 10 includes a guide member
17 extending from a side of the stepped portion of the sidewall
12 and bent along a side surface of the guide protrusion 33 on
an area on which the sidewall 12 contacts the side surface of
the guide protrusion 33.

[0109] The guide member 17 may be disposed on two side-
walls 12 constituting the edge area. The guide member 17
may be bent along the side surface of the guide protrusion 33
contacting each of the sidewalls 12 to prevent the light gnide
plate 30 from being scratched due to the stepped portion.
[0110] The coupling part of FIGS. 8 and 9 may further
include a guide mold (not shown) as shown in FIGS. 6 and 7.
Here, the coupling hole 14 may be defined in the wing surface
13 of the sidewall 13 of the bottom frame 10. Thus, the
coupling hole 14 may be assembled with a coupling hole to be
defined in the guide mold through a screw (not shown).
[0111] The coupling part of the display device may be
disposed on the two edge areas facing each other on a diago-
nal line with respect to the integrated light guide plate 30 or
may be disposed on four edge areas.

[0112] As described above, the coupling part for fixing the
integrated light guide plate 30 on the two edge areas facing
each other on the diagonal line may be provided to easily
couple the integrated light guide plate 30 corresponding to
one screen to the bottom frame 10 without bending the light
guide plate 30.

[0113] Hereinafter, a display device including an integrated
light guide plate 30 according to a second embodiment will be
described with reference to FIG. 10.
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[0114] FIG. 10 is a sectional view of a display device
according to a second embodiment.

[0115] Like the display device of FIGS. 1 to 4, the display
device of FIG. 10 includes an optical sheet 40, a fixing mem-
ber 50, a display panel 60, and a top frame 70 on the light
guide plate 30. Here, their descriptions will be omitted.
[0116] The display device of FIG. 10 includes a reflection
sheet 25 and a light emitting module on a bottom frame 10.
Also, the display device includes the integrated light guide
plate 30 covering the reflection sheet 25 and the light emitting
module.

[0117] Here, the integrated light guide plate 30 has a flat top
surface through which planar light is provided onto the dis-
play panel 60 and a bottom surface in which a plurality of
recess parts 35 are defined.

[0118] The recess part 35 has a square shape in section.
Unlike FIGS. 2 to 4, the recess part 35 has a flat plate shape
parallel to the top surface on a light guide area between the
recess parts 35.

[0119] TheLED 21 may be received in the recess part 35 of
the light guide plate 30. The LED 21 may emit light toward
one side surface of the recess part 35.

[0120] Here, a distance between the LED 21 and the side
surface through which the light is emitted is near than that
between the LED 21 and a side surface opposite to the side
surface.

[0121] As described above, when a flat-type light guide
plate is provided, the display device may be easily manufac-
tured due to its simplified structure. Also, the LED 21 may be
fixed to each of the recess parts 35 to easily fix the LED 21.
[0122] Also, since the light guide area of the light guide
plate 30 is flat, an optical pattern such as a scattering pattern
or a prism pattern may be easily formed.

[0123] The flat-type light guide plate 30 is divided into a
plurality of light emitting areas EAs. Each of the light emit-
ting areas EAs has a size defined by the number of LEDs 21
emitting light into the corresponding light emitting areas
EAs.

[0124] The light guide plate 30 does not have bodies
divided for each of the light emitting areas EAs and is formed
in one body.

[0125] That is, although the light guide plate 30 has the
plurality of divided light emitting areas EAs, the light guide
plate 30 is not physically divided, but abstractly divided by an
operation of the LED 21 disposed on the corresponding light
emitting area EA.

[0126] As described above, when the light guide plate 30
corresponding to one screen of the display panel 60 is formed
in one body while being locally driven, a dark line occurring
between the light guide plates 30 due to the physical division
of the light emitting areas EAs does not occur. Also, since a
coupled portion is simplified, a slim backlight unit may be
provided.

[0127] As described above, when the integrated light guide
plate 30 having the flat-type recess part 35 is provided, manu-
facturing processes may be simplified. Also, the division driv-
ing such as local dimming or impulsive driving may be pro-
vided to reduce power consumption as well as improve
contrast of a screen, thereby improving an image quality of
the display device.

[0128] Hereinafter, a display device according to a third
embodiment will be described with reference to FIGS. 11 to
12.
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[0129] To align the integrated light guide plate 30, as shown
in FIG. 2, a distance between the sidewalls 12 of the bottom
frame 10 may be equal to awidth of the integrated light gnide
plate 30. Also, the sidewalls 12 of the bottom frame 10 and the
integrated light guide plate 30 are closely attached to each
other without being spaced from each other. Also, the inte-
grated light guide plate 30 may be forcedly fitted into the
bottom frame 10 to enable the integrated light guide plate 30
to be accurately aligned in position.

[0130] Hereinafter, when the integrated light guide plate 30
is provided to the display device performing the separate
driving as described in FI1G. 5, various application examples
of an alignment unit for guiding the integrated light guide
plate 30 to accurately align the recess part 31 of the integrated
light guide plate 30 with the LED 21 will be described with
reference to FIGS. 13 to 17.

[0131] FIG. 13 is a perspective view illustrating a second
application example of an alignment unit according to a third
embodiment. FIG. 14 is a top view of the alignment unit of
FIG. 13.

[0132] Unlike the first application example of F1G. 11, in a
display device according to the second application example,
adistance between sidewalls 12 facing each other of a bottom
frame 10 is greater than a width of an integrated light guide
plate 30. Also, a predetermined spaced distance d may occur
between the bottom frame 10 and the integrated light guide
plate 30 received in the bottom frame 10.

[0133] An alignment unit for guiding the integrated light
guide plate 30 is disposed within an area of the spaced dis-
tance d.

[0134] The alignment unit includes a guide protrusion 12a
protruding from a sidewall 12 of the bottom frame 10 toward
the inside of the bottom frame 10.

[0135] The guide protrusion 12a may be disposed on two
sidewalls 12 facing each other of four sidewalls 12 or on the
whole four sidewalls 12.

[0136] At least one guide protrusion 12a may be disposed
on one sidewall 12. Alternatively, the guide protrusion 12«
may be provided in plurality.

[0137] The guide protrusion 12a¢ may protrude toward a
center to have a length equal to a distance spaced between the
sidewall 12 and the integrated light guide plate 30. An end of
the guide protrusion 12 may contact the side surface of the
integrated light guide plate 30 to guide the integrated light
guide plate to an accurate position.

[0138] As shown in FIGS. 13 and 14, the guide protrusion
12a may be bent inward from the sidewall 12 to form a
triangular shape. On the other hand, the guide protrusion 12a
may be chamfered at a portion contacting the side surface of
the integrated light guide plate 30.

[0139] As described above, the guide protrusion 12a may
be disposed on the sidewall 12 of the bottom frame 10 to fix
the integrated light guide plate 30 in position. Thus, the inte-
grated light guide plate 30 may be easily aligned with the
plurality of LEDs disposed on the bottom surface thereof.
[0140] FIG. 15 is a sectional view illustrating a third appli-
cation example of the alignment unit according to the third
embodiment.

[0141] Referring to FIG. 15, a display device according to
the third application example includes a light guide plate 30,
a module board 20 under the light guide late 30, and at least
one alignment unit on the bottom frame 10 in addition to the
display device according to the foregoing first embodiment.
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[0142] As shown in FIG. 15, the alignment unit includes at
least one board hole 20a defined in the module board 20 and
at least one frame hole 114 aligned with the board hole 20«
and defined in a bottom surface 11 of the bottom frame 10.
[0143] A bolt coupling member 15 such as a screw passes
through the board hole 20a and the frame hole 11a which are
aligned with each other. A nut 16 coupled to the coupling
member 15 is disposed on a back surface of the bottom frame
10.

[0144] In the coupling member 15, a bolt head 15a pro-
trudes upward from the module board 20. A bolt recess 36 for
burying the bolt head 154 is defined in the bottom surface of
the light guide plate 30.

[0145] As described above, at least one alignment unit may
be provided to the display device and the bolt heat 15¢ may be
buried in the bolt recess 36 of the integrated light guide plate
30 to align the integrated light guide plate 30 in position.
[0146] FIG. 16 is a sectional view illustrating a fourth
application example of the alignment unit according to the
third embodiment.

[0147] Referring to FIG. 16, a display device includes a
light guide plate 30 and at least one alignment unit on a
bottom frame 10 under the light guide plate 30 in addition to
the display device according to the foregoing first embodi-
ment.

[0148] As shown in FIG. 16, the alignment unit includes at
least one light guide plate recess 115 defined in the bottom
frame 10 and a light guide plate protrusion 32 protruding from
a bottom surface of the integrated light guide plate 30 toward
the bottom frame 10.

[0149] The light guide plate recess 115 and the light guide
plate protrusion 32 may be aligned with each other to forcedly
fit the light guide plate protrusion into the light guide plate
recess 11b. The light guide plate protrusion 32 may be inte-
grally formed with the integrated light guide plate 30.
[0150] At least one alignment unit constituting the light
guide plate recess lib and the light guide plate protrusion 32
may be disposed on the display device. Also, the alignment
unit may be disposed on an edge area of the integrated light
guide plate 30.

[0151] As described above, the protrusion 32 may be dis-
posed on the bottom surface of the light guide plate 30 and
fitted into the bottom frame 10 to locate the light guide plate
30 in position when the integrated light guide plate 30 is
aligned.

[0152] FIG. 17 is a perspective view illustrating a fifth
application example of the alignment unit according to the
third embodiment.

[0153] Referring to FIG. 17, according to the fifth applica-
tion example, the display device includes at least one dummy
LED 23a or 23b disposed on an area except a light emitting
area.

[0154] The dummy LEDs 234 and 235 may be disposed on
an edge area and an edge of a direction opposite to that in
which light is emitted. Also, the dummy LEDs 23a and 234
may be disposed on an effective LED 21 and the same module
board 20.

[0155] Thedummy LEDs 23a and 235 may get out of a row
with respect to the effective LED 21 disposed on the module
board 20 to emit light onto the light emitting area.

[0156] That is, the effective LED 21 of FIGS. 1 to 16 forms
one row in a recess part 34. On the other hand, the dummy
LEDs 23a and 235 may get out of the row of the effective LED
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21 and perform the same function as a hook of the recess part
34 of the integrated light guide plate 30.

[0157] When the integrated light guide plate 30 has the
recess part 34 which is capable of receiving LEDs 21 consti-
tuting one row at the same time, the dummy LEDs 23a and
23b getting out of the row of the corresponding recess part 34
may contact a side surface opposite to a light incident surface
of the recess part 34.

[0158] When the integrated light guide plate 30 has the
recess part 34 which is capable of receiving LEDs 21 consti-
tuting one row at the same time, the dummy LEDs 23a and
23b getting out of the row of the corresponding recess part 34
may contact a side surface opposite to a light incident surface
of the recess part 34.

[0159] When the light guide plate 30 are formed in one
body as shown in FIGS. 11 to 17, a reference point for accu-
rately locating the integrated light guide plate 30 may be
provided to prevent the plurality of LEDs 21 from being
misaligned when the plurality of LEDs 21 are aligned with
one sheet of light guide plate 30. Here, the various application
examples of FIGS. 11 to 17 may be applied to one display
device at the same time.

[0160] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. A backlight unit configured to emit light onto a panel in
which one screen is defined into a plurality of display areas,
the backlight unit comprising:

a bottom frame having a bottom surface and a sidewall;

a plurality of light emitting diodes (LEDs) disposed on the
bottom surface of the bottom frame, the plurality of
LEDs defining a plurality of light emitting areas corre-
sponding to the display areas of the panel,

at least one module board disposing the plurality of LEDs;

an integrated light guide plate covering the plurality of
LEDs, the integrated light guide plate being disposed on
the plurality of light emitting areas corresponding to one
screen; and

an alignment unit aligning the integrated light guide plate.

2. The backlight unit according to claim 1, wherein the
alignment unit is formed by closely attaching sidewalls of the
bottom frame to side surfaces of the integrated light guide
plate, and a distance between the sidewalls of the bottom
frame is equal to a width of the integrated light guide plate.

3. The backlight unit according to claim 2, wherein, in the
alignment unit, the integrated light guide plate is spaced a
predetermined distance from each of the sidewalls of the
bottom frame, and a guide protrusion protrudes from the
sidewall of the bottom frame toward the side surfaces of the
integrated light guide plate.

4. The backlight unit according to claim 3, wherein the
alignment unit comprises:
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a hook protruding from the module board; and

ahook recess disposed in a bottom surface of the integrated
light guide plate to align with the hook.

5. The backlight unit according to claim 4, wherein the
hook (15a) comprises a head of a coupling member passing
through the module board and the bottom frame.

6. The backlight unit according to claim 4, wherein the
hook comprises at least one dummy LED getting out of a row
of the plurality of LEDs.

7. The backlight unit according to claim 3, wherein the
alignment unit comprises:

at least one protrusion protruding from a bottom surface of
the integrated light guide plate; and

arecess defined in the bottom surface of the bottom frame
to receive the protrusion.

8. The backlight unit according to claim 1, wherein the
integrated light guide plate has a plurality of recesses on a
bottom surface, the recess has a polygonal shape in section
and a light guide area defining one surface of the recess is
inclined at a predetermined angle with respect to a top surface
of the light guide plate.

9. The backlight unit according to claim 1, the backlight
unit further comprises a reflection sheet on the light guide
area.

10. A backlight unit configured to emit light onto a panel in
which one screen is defined into a plurality of display areas,
the backlight unit comprising:

a bottom frame having a bottom surface and a sidewall,

a plurality of light emitting diodes (LEDs) disposed on the
bottom surface of the bottom frame, the plurality of
LEDs defining a plurality of light emitting areas corre-
sponding to the display areas of the panel;

an integrated light guide plate disposing the plurality of
LEDs, the integrated light guide plate being disposed on
the plurality of light emitting areas corresponding to one
screen; and

a coupling part coupling the integrated light guide plate to
the bottom frame.

11. The backlight unit according to claim 10, wherein a
plurality of recess are defined in a bottom surface of the light
guide plate, and the LEDs are received in the recess so that
light is incident into a side surface of the groove.

12. The backlight unit according to claim 10, wherein the
coupling part has a square shape and is disposed on at least
two or more edges.

13. The backlight unit according to claim 10, wherein, the
coupling part, each of the two sidewalls adjacent to each other
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of the bottom frame has a stepped portion, and a guide mold
covering an edge of the integrated light guide plate above the
stepped portion.

14. The backlight unit according to claim 13, wherein the
guide mold comprises:

atop surface covering the edge of the integrated light guide
plate; and

two side surfaces vertically bent and extending from the
top surface, the two side surfaces being aligned with the
stepped sidewalls of the bottom frame.

15. The backlight unit according to claim 10, wherein the
coupling part has a coupling hole aligned with the top surface
ofthe guide mold and the bottom surface ofthe bottom frame.

16. The backlight unit according to claim 10, wherein the
coupling part comprises:

a protrusion neck in which two sides adjacent to each other
are vertically converged at the edge of the light guide
plate; and

a guide protrusion extending from the protrusion neck, the
guide protrusion having a width greater than that of the
protrusion neck.

17. The backlight unit according to claim 16, wherein each
of the sidewalls of the bottom frame comprises an opening
exposing the guide protrusion of the integrated light guide
plate at the edge thereof.

18. The backlight unit according to claim 10, the backlight
unit further comprises a guide member extending from the
sidewall and bent along one surface of the guide protrusion.

19. A display device comprising:

the backlight unit comprising a bottom frame having a
bottom surface and a sidewall, a plurality of light emit-
ting diodes (LEDs) disposed on the bottom surface of the
bottom frame, the plurality of LEDs defining a plurality
of light emitting areas, at least one module board sup-
porting the plurality of LEDs, an integrated light guide
plate covering the plurality of LEDs, the integrated light
guide plate being disposed on the plurality oflight emit-
ting areas corresponding to one screen, and analignment
unit for aligning the integrated light guide plate with the
plurality of LEDs; and

a display panel disposed on the backlight unit, the display
panel defining one screen into a plurality of display areas
to receive light from the backlight unit.

20. The display device according to claim 19, wherein the
backlight unit has a square shape and comprises a coupling
part coupling the integrated light guide plate to the bottom
frame on at least two or more edges.
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