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BACKLIGHT UNIT AND LIQUID CRYSTAL DISPLAY DEVICE INCLUDING THE
SAME

[0001] This application claims the benefit of the Korean Patent Application No.

10-2015-0166162 filed on November, 26, 2015.

BACKGROUND OF THE INVENTION
Kield of the Invention

[0002] The present invention relates to a backlight unit and a liquid crystal display
device including the same, and more particularly, to a direct type backlight unit and a liquad
crystal display device including the same.

Discussion of the Related Art

[0003] Portable electronic devices, such as mobile terminals and notebook
computers, typically include flat panel display devices. Liquid crystal display devices,
plasma display panels, field emission display devices, light emitting diode display devices,
and organic light emitting diode display devices have been studied as examples of the flat
panel display device. Among flat panel display devices, the liquid crystal display device has
advantages, such as a highly-developed mass-production technology, comparatively easy
driving, low power consumption, high definition resolution, and large screen size.

[0004]  Since liquid crystals do not emit light, a liquid crystal display device
includes a separate light source, such as a backlight unit provided with light-emitting diodes
(LED) on a rear surface to irradiate light toward the surface of the liquid crystal panel in
order to display an i1dentifiable image. Backlight units may be categorized into direct-type
backlight units and edge-type back light units. In a direct-type backlight unit, light sources

are arranged below a liquid crystal panel. In an edge-type backlight unit, a light source 1s



arranged to face a side of a light guide plate and a plurality of optical sheets are arranged
between the liquid crystal panel and the light guide plate.

[0005] FIG. 1 1s a cross-sectional view illustrating a related art direct-type
backlight unit.

[0006] As shown in FIG. 1, according to the related art direct type backlight unit, a
reflector 3 and a plurality of light sources 4 are disposed 1n a bottom cover 1, and a diffuser
plate 5 and a plurality of optical sheets 6 are supported by a guide panel 2 disposed on the
bottom cover 1. As such, light generated from the plurality of light sources 4 1s scattered and
refracted through the diffuser plate 5 and the optical sheets 6 to be diffused toward an entire
surface of a liquid crystal panel (not shown).

[0007] The liquid crystal display device that includes the related art backlight unit
as shown 1n FIG. 1 has problems as follows.

[0008] The diffuser plate 5 of the related art backlight unit 1s disposed to be
supported 1n direct contact with the guide panel 2. Therefore, the light generated from the
plurality of light sources 4 cannot move toward the area where the diffuser plate 5 1s 1n
contact with the guide panel 2, thereby causing a dark area at a corresponding area.

[0009]  Further, according to the recent trend, the need of development of a liquid
crystal display device having a narrow bezel has been increased. In the related art liquid
crystal display device, the area where the diffuser plate 5 1s in contact with the guide panel 2
may be covered by a bezel. However, as a bezel width becomes narrow, some of the area
where the diffuser plate 5 1s 1n contact with the guide panel 5 may not be covered by the
bezel, thus a problem comes up 1n that a dark portion D occurs at an edge area of the liquid

crystal panel, as shown in FIG. 1.



[0010] As described above, according to the related art direct type liquid crystal
display device, a problem arises in that a dark portion occurs at an edge area of the liquid
crystal panel due to a non-uniform supply of light.

[0011]  Also, the need of a display device having an ultra-large sized area has been
increased as technology advances. A technology called a videowall or multivision display
device for realizing an ultra-large sized screen using a plurality of display devices has been
developed because 1t 1s difficult to realize an ultra-large sized screen of 100 inches or more
through one display device.

[0012] The videowall or multivision display device 1s a display device that realizes
a large sized screen by continuously arranging a plurality of display devices in horizontal
and/or vertical directions. In this way, the multivision display device displays different
1mages 1n each unit display device or displays one image 1n each unit display device by
dividing one image 1nto serval images.

[0013] When an image 1s displayed, the more important image portion 1s usually a
center area of the display device, and a less important image portion 1s at an edge area of the
display device. Therefore, when an 1image displayed 1n each unit display device of a
multivision display device, a dark portion may occurs at the edge area of the corresponding
unit display device, which would be at a center area of the multivision display device.

Thus, there may be a problem 1n that the image portion at the center area, which may be a
more 1important image portion, 1s deteriorated.

[0014] As described above, when an 1image 1s divided and displayed through each
unit display device of the multivision display device, a dark portion may occur 1n the
important center image portion, and a user may deem the dark area as a shortcoming in the

quality of the display device.



SUMMARY

[0015] Accordingly, the present invention 1s directed to a backlight unit and a
liquid crystal display device including the same, which substantially obviate one or more
problems due to limitations and disadvantages of the related art.

[0016] An object of the present invention 1s to provide a backlight unit and a liquid
crystal display device including the same in which an 1mage having uniform luminance 1s
provided on an entire area of a liquid crystal panel by reducing occurrence of a dark portion
at an edge area of the liquid crystal panel, which 1s caused by a narrow bezel.

[0017]  Another object of the present invention 1s to provide a backlight unit and a
liquid crystal display device including the same in which an 1mage having uniform luminance
1s provided on an entire area of a multivision display device by reducing occurrence of a dark
portion at each edge area of a liquid crystal display device constituting the multivision
display device.

[0018] Additional features and advantages of the invention will be set forth in the
description which follows, and in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and other advantages of the invention
may be realized and attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended drawings.

[0019] To achieve these objects and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, a backlight unit
comprises a bottom cover; a plurality of light sources 1n the bottom cover; a panel guider on
an outer circumference of the bottom cover; a reflecting portion on the panel guider and
configured to reflect light from the light sources; and a diffuser plate supported by the panel
guider, wherein a convex pattern 1s disposed on a lower surface of the diffuser plate to

maintain an interval between the diffuser plate and the panel guider or the reflecting portion,



and an auxiliary pattern disposed on the first surface of the diffuser plate and configured to
scatter light radiated from the light sources, the auxiliary pattern having a smaller size than
that of the convex pattern.

[0020] In another aspect, a backlight unit comprises a bottom cover; light sources
1n the bottom cover; a panel guider on an outer circumference of the bottom cover; and a
diffuser plate supported by the panel guider, wherein a convex pattern 1s disposed on a lower
surface of the diffuser plate to maintain an interval between the panel guider and the diffuser
plate, and an auxiliary pattern disposed on the first surface of the diffuser plate and
configured to scatter light radiated from the light sources, the accessory pattern having a
smaller size than that of the convex pattern.

[0021] In another aspect, a liquid crystal display device comprises a backlight unit
including a bottom cover, a plurality of light sources 1n the bottom cover, a panel guider on
an outer circumference of the bottom cover, a reflecting portion on the panel guider and
configured to reflect light from the light sources, and a diffuser plate supported by the panel

ouider; and a liquid crystal panel configured to display an image using light 1rradiated from

the backlight unit, wherein a convex pattern 1s on a lower surface of the diffuser plate to
maintain an interval between the diffuser plate and the panel guider or the reflecting portion,
and an auxiliary pattern disposed on the first surface of the diffuser plate and configured to
scatter light radiated from the light sources, the accessory pattern having a smaller size than
that of the convex pattern.

[0022] In another aspect, a liquid crystal display device, comprises a backlight unit
including a bottom cover, light sources 1n the bottom cover, a panel guider on an outer
circumference of the bottom cover, and a diffuser plate supported by the panel guider, and a
liquid crystal panel configured to display an image using light irradiated from the backlight

unit, wherein a convex pattern 1s on a lower surface of the diffuser plate to maintain an
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interval between the panel guider and the diffuser plate, and an auxiliary pattern disposed on
the first surface of the diffuser plate and configured to scatter light radiated from the light
sources, the accessory pattern having a smaller size than that of the convex pattern.

[0023] It 1s to be understood that both the foregoing general description and the
following detailed description of the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
application, illustrate embodiments of the invention and together with the description serve to
explain the principles of the invention. In the drawings:

[0025] FIG. 1 1s a cross-sectional view 1illustrating a related art direct-type
backlight unit;

[0026] FIG. 2 1s a cross-sectional view 1illustrating a liquid crystal display device
that includes a backlight unit according to a first example embodiment of the present
Invention;

[0027]  FIG. 3 1s a cross-sectional view 1illustrating a liquid crystal display device
that includes a backlight unit according to a second example embodiment of the present
invention;

[0028] FIG. 4 1s a cross-sectional view 1llustrating a liquid crystal display device
that includes a backlight unit according to a third example embodiment of the present
invention;

[0029] FIG. 51s an enlarged cross-sectional view of area “A” in FIG. 4 1llustrating

a liquid crystal display device that includes a backlight unit;
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[0030] FIG. 6 1s a cross-sectional view 1llustrating a liquid crystal display device
that includes a backlight unit according to an example of the present disclosure;

[0031] FIGs. 7A and 7B are views 1illustrating diffuser plates according to example
embodiments of the present invention; and

[0032] FIG. 8 1s an exploded view illustrating a liquid crystal display device that
includes a backlight unit according to an example embodiment of the present invention.

DETAILED DESCRIPTION

[0033] Advantages and features of the present invention, and implementation
methods thereof will be clarified through the following embodiments described with
reference to the accompanying drawings. The present invention may, however, be embodied
1in different forms and should not be construed as being 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 present invention to those skilled in the art.

Further, the present invention 1s defined only by the scope of claims.

[0034-0039] cancelled

[0040] Hereinafter, embodiments will be described 1n detail with reference to the
accompanying drawings.

[0041] FIG. 2 1s a cross-sectional view 1llustrating a liquid crystal display device
that includes a backlight unit according to a first example embodiment of the present
invention.

[0042] As shown in FIG. 2, a backlight unit may include a plurality of light
sources 40 disposed 1n a bottom cover 10, providing light toward a liquid crystal panel 120, a
diffuser plate 50 and a plurality of optical sheets 60 for scattering and refracting the light

provided from the light sources 40 1n order to diffuse the light toward an entire surface of the
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liquid crystal panel 120, and a guide panel 20 disposed on the bottom cover 10 on an outer
circumference of the bottom cover 10, supporting the diffuser plate 50 and the plurality of
optical sheets 60. The light sources 40 may be, but not limited to, hemisphere shaped LEDs.
[0043] Particularly, a convex pattern 51 1s disposed on a lower surface of the
diffuser plate 50 as shown 1n the example of FIG. 2, and a predetermined interval 1s

maintained between the guide panel 20 and the diffuser plate 50 by the convex pattern 51.

DB1/ 880817822 3



[0044] In the present description, the upper surface may refer to a surface facing
the liquid crystal panel 120 and the lower surface may refer to a surface that does not face the
liquid crystal panel 120, unless restricted separately. Therefore, the lower surface of the
diffuser plate 50 refers to the surface that does not face the liquid crystal panel 120.

[0045] According to the related art, since the diffuser plate directly contacts the
ouide panel and 1s supported by the guide panel, light cannot reach the area where the
diffuser plate and the guide panel are 1n contact with each other. Thus, a problem occurs 1n
that a dark portion occurs at an edge area of the liquid crystal panel. To solve this problem, a
predetermined interval 1s maintained between the guide panel 20 and the diffuser plate 50 to
move the light to the corresponding interval to reduce an occurrence of a dark portion at the
edge area of the liquid crystal panel 120. The predetermined interval may refer to a
minimum interval where light may move between the guide panel 20 and the diffuser plate 50,
and 1ts value may be varied depending on properties of the light sources 40.

[0046] In this embodiment of the present invention, the convex pattern 51 has a

height of Imm to 2mm to maintain the predetermined interval between the guide panel 20
and the diffuser plate 50. More particularly, the convex pattern 51 may be formed on the
lower surface of the diffuser plate 50 such that the diffuser plate 50 1s extruded using a roller
(not shown) that includes a concave pattern corresponding to the convex pattern S1.
However, the present invention 1s not limited to this case, and the convex pattern 51 may be
formed 1n various manners.

[0047]  Also, the diffuser plate 50 further includes an auxiliary pattern 52 disposed
on 1ts lower surface to assist diffusion of light by controlling a light scattering angle, as
shown 1n FIG. 2. That 1s, since the auxiliary pattern 52 1s not intended to maintain the
interval between the guide panel 20 and the diffuser plate 50 unlike the convex pattern 51, the

auxiliary pattern 52 1s not required to be disposed at a large size unlike the convex pattern 51



and may have a height of 7um to 10um smaller than that of the convex pattern 51. Also,
since the auxiliary pattern 52 1s not always required to be disposed 1n a convex shape like the
convex pattern 510, the auxiliary pattern 52 may be disposed in a concave pattern that may
disperse light, or other various patterns.

[0048] As described above, the convex pattern 51 1s disposed on the lower surface
of the diffuser plate 50 supported by the guide panel 20 to maintain the predetermined
interval between the guide panel 20 and the diffuser plate 50 to move the light to the
corresponding interval. Therefore, occurrence of the dark portion at the edge area of the
liquid crystal panel 120 may be reduced.

[0049]  Also, in the liquid crystal display device that includes a backlight unit, the
liquid crystal panel 120 that includes the upper substrate 120a and the lower substrate 120b 1s
supported by the uppermost portion of the guide panel 20. Here, a case top disposed 1n a
rectangular frame shape to cover the upper surface and the side of the liquid crystal panel 120
1s removed to realize a narrow bezel. Particularly, a resin 1s deposited on the uppermost
portion of the guide panel 20 provided in an aluminum extrusion method, and the guide panel
20 and the liquid crystal panel 120 are bonded to each other through the resin, thereby fixing
the liquid crystal panel 120 without a case top.

[0050] FIG. 3 1s a cross-sectional view 1illustrating a liquid crystal display device
that includes a backlight unit according to a second example embodiment of the present
invention, and the liquid crystal display device of FIG. 3 1s stmilar to the liquid crystal
display device of FIG. 2 except that the shape of the guide panel 20 1s modified. Therefore,
the same reference numbers will be used throughout the drawings to refer to the same or like
parts, and elements different from those of FIG. 2 will only be described.

[0051] As shown in FIG. 3, the guide panel 20 includes an inclined portion 20a

disposed at a predetermined angle with respect to a lower surface of the bottom cover 10, a

10



horizontal portion 20b disposed 1n parallel with the lower surface of the bottom cover 10, and
a vertical portion 20¢ disposed vertically with respect to the lower surface of the bottom
cover 10. The diffuser plate 50 1s supported by the inclined portion 20a and the horizontal
portion 20b, and the liquid crystal panel 120 1s supported by the vertical portion 20¢ of the
guide panel 20.

[0052] That 1s, as shown 1n FIG. 2, if the side of the guide panel 20 1s disposed
vertically with respect to the lower surface of the bottom cover 10, deviation may be
generated between light supplied to the edge area of the liquid crystal panel 120 and light
supplied to the other area of the liquid crystal panel 120. Therefore, in the second example
embodiment of FIG. 3, the guide panel 20 may be disposed with the inclined portion 20a to
change a path of light generated from the light sources 40 to increase light supplied to the
edge area of the liquid crystal panel 120.

[0053] Here, the predetermined angle of the inclined portion 20a with respect to
the lower surface of the bottom cover 10 may be set by retlecting a light pointing angle of the
light sources 40 and a distance between the light sources 10 and the guide panel 20. Also, the
oguide panel 20 may be disposed by integrating a support side and a guide panel that are
included 1n the liquid crystal display device with each other. That 1s, 1n the liquid crystal
display device of the related art, a support side for supporting a diffuser plate and optical
sheets exists separately from a guide panel for supporting the liquid crystal panel. However,
1n the example embodiment of the present invention, the support side and the guide panel
may be disposed 1n a single body.

[0054] More particularly, the guide panel 20 of FIG. 3 may be formed through
aluminum extrusion, the diffuser plate 50 and the optical sheets 60 may be supported by the
inclined portion 20a and the horizontal portion 20b of the guide panel 20, sides of the diffuser

plate 50 and the optical sheets 60 may be surrounded by the vertical portion 20¢ of the guide
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panel 20, and the liquid crystal panel 120 may be supported by the vertical portion 20c¢ of the
oguide panel 20. Theretfore, movement of the liquid crystal panel 120 may be avoided without
a case top.

[00SS] As described above, the convex pattern 51 1s disposed on a lower surface of
the diffuser plate 50 supported by the guide panel 20 to maintain the predetermined 1nterval
between the guide panel 20 and the diffuser plate 50 to move light to the corresponding
interval. As a result, occurrence of the dark portion at the edge area of the liquid crystal
panel 120 may be reduced, and the guide panel 20 may be disposed with the inclined portion
20a to change a path of the light generated from the light sources 40, whereby light supplied
to the edge area of the liquid crystal panel 120 may be increased and thus uniform light may
be provided to the liquid crystal panel 120.

[0056] FIG. 415 a cross-sectional view 1illustrating a liquid crystal display device
that includes a backlight unit according to a third example embodiment of the present
invention. The liquid crystal display device of FIG. 4 1s similar to the aforementioned liquid
crystal display device, which includes a backlight unit, according to FIG. 3 except that a
reflecting portion 30 1s additionally provided. Therefore, the same reference numbers will be
used throughout the drawings to refer to the same or like parts, and elements different from
those of FIG. 3 will only be described.

[0057] As shown in FIG. 4, the reflecting portion 30, which reflects light of the
light sources 40 toward the liquid crystal panel 120, 1s included on the bottom cover 10
and/or the guide panel 20 according to the third embodiment of the present invention. Here,
the reflecting portion 30 may be provided such that the light sources 40 are disposed on the
bottom cover 10 and then a reflector having an opening 1s deposited on an area corresponding

to the light sources 40.
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[0058] As described above, the reflecting portion 30 1s additionally disposed on
the bottom cover 10 and/or the guide panel 20 to avoid light efficiency deterioration caused
by light irradiated from the light sources 40 being absorbed 1n the bottom cover 10 or the
ogurde panel 20 without being reflected therein. Thus, the light reflecting portion 30 1increases
the amount of light moving toward the liquid crystal panel 120. Further, the reflecting
portion 30 may be disposed on the inclined portion 20a of the guide panel 20.

[0059] Therefore, because the convex pattern 51 1s disposed on the lower surface
of the diffuser plate 50 supported by the guide panel 20 1n a manner similar to that shown 1n
FIG. 3, the predetermined interval 1s maintained between the guide panel 20 and the diffuser
plate 50 to move the light to the corresponding interval. Thus, the occurrence of the dark
portion caused at the edge area of the liquid crystal panel 120 may be reduced. Also, the
reflecting portion 30 may be disposed on the bottom cover 10 and/or the guide panel 20 to
increase efficiency of the amount of light moving to the liquid crystal panel 120.

[0060] FIG. 51s an enlarged cross-sectional view of area “A” in FIG. 4 1llustrating
a liquid crystal display device that includes a backlight unait.

[0061] With reference to FIG. 5, the convex pattern 51 1s disposed on the lower
surface of the diffuser plate 50 to maintain the predetermined interval between the guide
panel 20 and the diffuser plate 50. Also, as shown in FIG. 5, because the light generated
from the light sources 40 may move to the interval between the guide panel 20 and the
diffuser plate 50, occurrence of the dark portion may be reduced because light can better
reach the area where the guide panel 20 1s in contact with the diffuser plate 50.

[0062] FIG. 615 a cross-sectional view 1illustrating a liquid crystal display device
that includes a backlight unit according to an example of the present disclosure. The liquid
crystal display device of FIG. 6 1s similar to the aforementioned liquid crystal display device

of FIG. 4 except for structures of the diffuser plate 50 and the reflecting portion 30.
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Therefore, the same reference numbers will be used throughout the drawings to refer to the
same or like parts, and elements different from those of FIG. 4 will only be described.

[0063] As shown 1n FIG. 6, the reflecting portion 30 1s disposed on the inclined
portion 20a and the horizontal portion 20b of the guide panel 20, and a convex pattern 31 1s
disposed on an upper surface of the reflecting portion 30 to maintain the predetermined
interval between the reflecting portion 30 and the diffuser plate 50. That 1s, because the
reflecting portion 30 1s disposed on the horizontal portion 20b of the guide panel 20, the
diffuser plate 50 1s 1n contact with the reflecting portion 30 without being directly in contact
with the guide panel 20.

[0064] Therefore, the convex pattern 31 1s disposed on the upper surface of the
reflecting portion 30 to maintain the predetermined interval between the retlecting portion 30
and the diffuser plate 50, thus occurrence of the dark portion at the area where the reflecting
portion 30 1s 1n contact with the diffuser plate 50 may be reduced. Here, the convex pattern
31 may be disposed on the upper surface of the reflecting portion 30 such that a bead 1s
coated on the reflecting portion 30. However, the convex pattern 31 may be formed 1n
various manners.

[0065]  Although the convex pattern 31 1s disposed on the upper surface of the
reflecting portion 30 in FIG. 6, the convex pattern 51 may be disposed on the lower surface
of the diffuser plate 50 as shown in FIGs. 2 to 4 to maintain the predetermined interval
between the reflecting portion 30 and the diffuser plate 50. Particularly, the convex pattern
31 may be maintained on the upper surface of the reflecting portion 30 or the convex pattern
51 may be maintained on the lower surface of the diffuser plate 50 to maintain the
predetermined interval between the reflecting portion 30 and the diffuser plate 50. But, their
size requirements may not be the same as each other. That 1s, since the retlecting portion 30

1s disposed of a material of higher reflectivity than that of the diffuser plate 50, even though
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the predetermined interval provided by the convex pattern 31 of the retlecting portion 30 1s
provided to be smaller as compared to the predetermined interval provided by the convex
pattern 51 of the diffuser plate 50, light moving to the corresponding interval may be
reflected with higher efficiency. Therefore, the amount of light moving to the outside of the
liquid crystal panel 120 may be maintained uniformly. Therefore, the convex pattern 31 of
the reflecting portion 30 may have a height lower than that of the convex pattern 51 of the
diffuser plate 50. For example, the convex pattern 31 of the reflecting portion 30 may have a
height of S0um.

[0066] Also, the reflecting portion 30 may be disposed to be extended to the side
of the vertical portion 20c¢ as well as the upper surfaces of the inclined portion 20a and the
horizontal portion 20b of the guide panel 20. In this case, the light moving to the interval
between the reflecting portion 30 and the diffuser plate S0 may be reflected by the reflecting
portion 30 provided at the side of the vertical portion 20¢ and 1ts path may be changed toward
the inside of an active area, thereby further improving light efficiency. Even in the case that
the reflecting portion 30 1s disposed on the 1inclined portion 20a and the horizontal portion
20b of the guide panel 20 and at the side of the vertical portion 20c, the convex pattern 31
may be disposed on the upper surface of the reflecting portion 30 or the convex pattern 51
may be disposed on the lower surface of the diffuser plate 50 as described above to maintain

the interval between the reflecting portion 30 and the diffuser plate 50.

[0067] FIGs. 7A and 7B are views illustrating diffuser plates according to example
embodiments of the present invention. FIG. 7A illustrates that a convex pattern 1s disposed at
a predetermined area on a lower surface of a diffuser plate corresponding to an area
supported by a guide panel, and FIG. 7B illustrates that a convex pattern 1s fully disposed on
a lower surface of a diffuser plate. That 1s, the convex pattern 51 may be disposed at a
specific area only on the lower surface of the diffuser plate 50 supported by the guide panel

20 as shown 1n of FIG. 7A. However, the convex pattern 51 may be disposed fully on the
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lower surface of the diffuser plate 50 as shown 1n FIG. 7B to simplify the manufacturing
process.

[0068]  Although the diffuser plate 50 and the convex pattern 51 are shown on the
lower surface of the diffuser plate 50 in the examples of FIGs. 7A and 7B, 1n an example of
the present disclosure, the reflecting portion 30 may have the convex pattern 31. That 1s, the
convex pattern 31 may be disposed at a specific area only on an upper surface of the
reflecting portion 30 that supports the diffuser plate 50, or may be disposed fully on the upper
surface of the reflecting portion 30.

[0069] FIG. 8 1s an exploded view illustrating a liquid crystal display device that
includes a backlight unit according to an example embodiment of the present invention.

[0070] As shown in FIG. 8, the liquid crystal display device includes a liquid
crystal panel 120, a backlight unit 100, and a bottom cover 10. The liquid crystal panel 120
performs a core function of image display, and includes an upper substrate 120a and a lower
substrate 120b bonded to each other to face each other with a liquid crystal layer
therebetween.

[0071]  Although not shown 1n FIG. 8, a plurality of gate lines cross a plurality of
data lines 1inside the lower substrate 120b to define pixels, and a thin film transistor (TFT) 1s
disposed at each crossing point of the gate and data lines and one-to-one connected with a
transparent pixel electrode formed 1n each pixel. Color filters of red (R), green (G) and blue
(B) corresponding to each pixel and a black matrix may be disposed inside the upper
substrate 120a, wherein the black matrix surrounds each of the color filters of red (R), green
(G), and blue (B) and covers non-display elements, such as the gate lines, the data lines, and
the thin film transistors. Also, a transparent common electrode covering the color filters and

the black matrix 1s provided.
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[0072] However, because the present invention 1s not limited to the above example,
the aforementioned color filters may be provided on a TFT of the lower substrate 120b 1n
case of a Color Filter On TFT (COT) type liquid crystal panel 120 without being formed 1n
the upper substrate 120a.

[0073] A printed circuit board 125 1s connected along at least one corner of the
liquid crystal panel 120 using a connection member, such as a flexible printed circuit board
(FPCB) or tape carrier package (TCP). The printed circuit board 125 may be classified into a
gate driving circuit scanning and delivering on/off signals of the thin film transistor to the
gate lines and a data driving circuit delivering an image signal per frame to the data lines,
whereby the gate driving circuit and the data driving circuit may be disposed at two adjacent
corners of the liquid crystal panel 120.

[0074] In the liquid crystal panel 120 of the aforementioned structure, 1f the thin
film transistor selected for each gate line 1s turned on by the scanned and delivered on/off
signal of the gate driving circuit, a signal voltage of the data driving circuit 1s delivered to the
corresponding pixel electrode through the data line. For this reason, an alignment direction
of liquid crystal molecules 1s varied by an electric field between the pixel electrode and the
common electrode, whereby a difference 1in transmittance 1s generated.

[007S]  Also, the liquid crystal display device may include a backlight unit 100 that
provides light on a rear surface of the liquid crystal panel 120 to externally generate a
difference 1n transmittance represented by the liquid crystal panel 120. The backlight unit
100 includes a light source package 110, a diffuser plate 50, a plurality of optical sheets 60,
and a guide panel 20, wherein the diffuser plate 50 and the optical sheets 60 are disposed
above the light source package 110, and the guide panel 20 1s disposed at a side of the light
source package 110. The light source package 110 includes printed circuit boards (PCBs, not

shown) arranged to have constant spaced areas along an inner side 1n a length direction of the
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bottom cover 10, and a reflecting portion 30 and a plurality of light sources 40, which are
packaged 1n each of the PCBs. Metal core PCBs having a radiating function may be used as
the PCBs. A radiator may be disposed on a rear surface of the metal core PCB to externally
emit heat delivered from each light source 40.

[0076] The plurality of optical sheets 60 may include various functional sheets,
such as a reflective polarizing film called dual brightness enhancement film (DBEF) or a
prism. Therefore, the light provided from the plurality of light sources 40 enters the liquid
crystal panel 120 after sequentially passing through the diffuser plate 50 and the optical
sheets 60, and the liquid crystal panel 120 may externally display an image of high luminance
by using the light.

[0077] The liquid crystal panel and the backlight unit are modularized through a
case top, a guide panel and a bottom cover 1n the liquid crystal display device of the related
art. But, in example embodiments of the present invention, a modularized liquid crystal
display device 1s provided such that a case top 1s removed to realize a narrow bezel and the
liquid crystal panel 120 1s adhered to the uppermost portion of the guide panel 20 to fix the
liquid crystal panel 120. That 1s, as shown 1n the examples of FIGs. 3 and 4, the guide panel
20 1s disposed with the inclined portion 20a, the horizontal portion 20b and the vertical
portion 20c¢, the diffuser plate 50 and the optical sheets 60 are supported through the inclined
portion 20a and the horizontal portion 20b, and the liquid crystal panel 120 1s supported by
surrounding the sides of the diffuser plate 50 and the optical sheets 60 through the vertical
portion 20c¢.

[0078] The bottom cover 10 serves as a bottom case for receiving the backlight
unit 100. To this end, each edge of the bottom cover 70 1s allowed to be elevated, and the
guide panel 20 1s provided on the bottom cover 10, specifically on the outer circumference of

the bottom cover 10, to form a predetermined space therein.
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[0079] Particularly, in an example of the present disclosure, as described above,
the convex patterns 31 and 51 may be disposed on the upper surface of the reflecting portion
30 or the lower surface of the diffuser plate 50 to maintain the predetermined interval
between the guide panel 20 supporting the diffuser plate 50 or the reflecting portion 30 and
the diffuser plate 50, whereby uniform light may be provided to the liquid crystal panel 120
and the dark portion may be prevented from being formed at the edge area of the liquid
crystal panel 120 as a bezel becomes narrow.

[0080]  Also, the rectangular frame shaped guide panel 20 placed on the bottom
cover 10, surrounding the edges of the liquid crystal panel 120 and the backlight unit 100, 1s
coupled to the bottom cover 10.

[0081] Moreover, although not shown, an exemplary multivision display device
according to the present disclosure may be provided by arranging a plurality of liquid crystal
display devices 1in horizontal and/or vertical directions, wherein each of the plurality of liquid
crystal display devices includes a backlight unit provided with a plurality of convex patterns
31 and 51 formed on the upper surface of the retlecting portion or the lower surface of the
diffuser plate 50 to maintain the predetermined interval between the guide panel 20 and the
diffuser plate 50 or between the reflecting portion 30 and the diffuser plate 50.

[0082] According to the example embodiments of the present invention described
as above, a number of advantages may be obtained. For example, occurrence of the dark
portion at the edge area of the liquid crystal panel may be reduced, whereby an image having
uniform luminance may be provided on the entire surface of the liquid crystal panel. Also, if
the liquid crystal display device that includes a backlight unit according to example
embodiments of the present invention 1s applied to a multivision display device provided by

arranging a plurality of liquid crystal display devices, an image having uniform luminance
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may be provided through all the liquid crystal display devices, whereby darkness generated 1n

the middle of the full image may be removed.

[0083] It will be apparent to those skilled in the art that various modifications and
variations can be made 1in the present invention. Thus, 1t 1s intended that the present
invention covers the modifications and variations of this invention provided they come within

the scope of the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A backlight unit, comprising:

a bottom cover;

a plurality of light sources 1n the bottom cover;

a panel guider disposed on an outer circumference of the bottom cover;

a reflecting portion on the panel guider and configured to reflect light from the light
sources;

a diffuser plate supported by the panel guider,

wherein a convex pattern 1s disposed on a first surface of the diffuser plate arranged to
face the light sources 1n order to maintain a gap between the diffuser plate and the panel
ourder or the reflecting portion; and

an auxiliary pattern disposed on the first surface of the diffuser plate and configured
to scatter light irradiated from the light sources, the auxiliary pattern having a smaller size

than that of the convex pattern.

2. The backlight unit of claim 1, wherein the panel guider includes an inclined portion
disposed at a predetermined angle with respect to a first surface of the bottom cover
comprising the plurality of light sources, a horizontal portion disposed in parallel with the
first surface of the bottom cover, and a vertical portion disposed vertically with respect to the

first surtace of the bottom cover.

3. The backlight unit of claim 2, wherein the retlecting portion 1s disposed on the
inclined portion, and the convex pattern 1s disposed on the first surface of the diffuser plate to

maintain the gap between the panel guider and the diffuser plate.
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4. The backlight unit of claim 2, wherein the reflecting portion 1s disposed on the
inclined portion and the horizontal portion, and the convex pattern 1s disposed on the first
surface of the reflecting portion or the first surface of the diffuser plate to maintain the gap

between the retlecting portion and the diffuser plate.

5. The backlight unit of claim 2, wherein the convex pattern 1s disposed at an area on
the first surface of the reflecting portion or the first surface of the diffuser plate that

corresponds to an area where the diffuser plate 1s supported by the horizontal portion.

6. A backlight unit, comprising:

a bottom cover;

light sources 1n the bottom cover;

a panel guider disposed on an outer circumference of the bottom cover;
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a diffuser plate supported by the panel guider,

wherein a convex pattern 1s disposed on a first surface of the diffuser plate, the first
surface arranged to face the light sources 1n order to maintain a gap between the panel guider
and the diffuser plate; and

an auxiliary pattern disposed on the first surface of the diffuser plate and configured
to scatter light 1rradiated from the light sources, the auxiliary pattern having a smaller size

than that of the convex pattern.

7. The backlight unit of claim 6, wherein the panel guider includes an inclined portion
disposed at a predetermined angle with respect to a first surface of the bottom cover

comprising the light sources, a horizontal portion disposed 1n parallel with the first surface of
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the bottom cover, and a vertical portion disposed vertically with respect to the first surface of

the bottom cover.

8. A liquid crystal display device, comprising:
a backlight unit of any of claims 1 to 7; and
a liquid crystal panel configurable to display an image using light from the backlight

unit.

9. The liquid crystal display device of claim 8, wherein the liquid crystal panel 1s
disposed on a vertical portion of the panel guider provided to surround a side of the diffuser

plate.
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