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OPTICAL PLATE, BACKLIGHT ASSEMBLY
AND DISPLAY DEVICE INCLUDING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2007-0141683 filed on Dec. 31,2007, the
contents of which are incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present disclosure relates to a backlight assem-
bly, and more particularly, to an optical plate, a backlight
assembly and a display device including the same.

[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display apparatus (LCD)
is a display device displaying an image using liquid crystals
having optical and electrical characteristics of anisotropy in a
refractive index, and anisotropy in a dielectric constant. The
LCD is slim and lightweight and has a low driving voltage and
low power consumption compared to other display devices
such as cathode ray tubes (CRTs) and plasma display panels
(PDP). Accordingly, the LCD is widely used as a display
device in a variety of products.

[0006] The LCD includes a liquid crystal (L.C) display
panel including a thin film transistor (TFT) substrate, a color
filter substrate facing the TFT substrate, and an LC layer
interposed between the two substrates to change light trans-
mittance. Also, since the LCD is not a self-luminous device in
which an LC display panel displaying an image can emit light
spontaneously, the LCD uses a backlight assembly supplying
light onto the LC display panel.

[0007] A related art backlight assembly includes a lamp
generating light, and a light guide plate (LGP) guiding light
incident from the lamp disposed at a lateral side to an LC
display panel. The LGP is categorized as either a flat type
LGP or a wedge type LGP. In the flat type LGP, an incident
portion into which light is incident and a counterpart portion
which is opposite to the incident portion have the same thick-
ness. In the wedge type LGP, the thickness of the LGP reduces
toward the counterpart portion.

[0008] Recently, to prevent discoloration of the LGP and to
improve brightness of the LGP, a prism LGP where a prism
pattern is formed in the surface of the LGP has been devel-
oped. In case of a flat type LGP having the same thickness,
light guided inside the LGP satisfies a total internal reflection
condition, so that the light is emitted to the outside by the
prism pattern.

[0009] However, in the case of the LGP where the prism
pattern is formed, when external physical pressure is applied
to a final product using the LGP, the LGP may be forced into
contact with other optical members used by the LCD. For
example, the LGP may be forced into contact with a prism
sheet used to change a light path. Such contact may result in
a white screen phenomenon whereby the light path in a
medium, for example, air between the LGP and the prism
sheet is obstructed due to contact of the LGP and the prism
sheet, and light is not refracted but emitted at a low angle, and
directly viewed.

[0010] Inarelatedart, to resolve this white screen phenom-
enon, beads are coated and pressure is applied on the surface
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of the prism sheet facing the LGP to minimize a contact area
with the LGP. However, use of the beads may contribute to a
haze phenomenon, and brightness of the display may be
reduced.

SUMMARY OF THE INVENTION

[0011] Embodiments of the present invention provide a
light guide plate that maintains brightness and resolves a
white screen phenomenon generated by pressurization, a
backlight assembly having the light guide plate, and a display
device having the backlight assembly that increases display
quality and reliability.

[0012] In accordance with an exemplary embodiment, an
optical member includes a first optical element having a
plane, and a second optical element adjacent to the first opti-
cal element, having a correspondence plane corresponding to
the plane of the first optical element. An uneven portion
facing the plane of the first optical element is formed in the
correspondence plane of the second optical element. The
uneven portion has a rise/fall period.

[0013] The rise/fall period of the uneven portion may be
formed in a vertical direction or a horizontal direction on the
correspondence plane of the second optical element. The
rise/fall period of the uneven portion may be regular or irregu-
lar.

[0014] A difference in the rise/fall period of the uneven
portion may be in a range of approximately 0.1 pm to approxi-
mately 100 um. A period interval of the uneven portion may
be in a range of approximately 100 pm to approximately
10,000 um. The uneven portion of the first optical element and
a horizontal plane may form different angles.

[0015] An interval between convex portions or concave
portions of the uneven portion may be in a range of approxi-
mately 10 um to approximately 1,000 um, and a height of the
uneven portion may be in a range of approximately 1 um to
approximately 100 pm.

[0016] The first optical element may be a light guide plate.
The second optical element may be an optical sheet including
a reflection sheet or a prism sheet. Also, the first optical
element may be an optical sheet including a reflection sheet or
a prism sheet, and the second optical element may be a light
guide plate.

[0017] Anuneven portion facing the correspondence plane
of the second optical element may be formed in the plane of
the first optical element. The uneven portion of the first opti-
cal element has a rise/fall period, and a rise/fall period of the
uneven portion of the first optical element may correspond to
that of the uneven portion of the second optical element.

[0018] In accordance with an exemplary embodiment, an
optical member includes a first medium having a plane, a
second medium separated from the first medium and having a
correspondence plane corresponding to the plane of the first
medium, and a third medium between the first medium and
the second medium. A buffer portion is formed on the corre-
spondence plane of the second medium in a plane direction of
the first medium to minimize mutual contact between the first
medium and the second medium by external pressurization
and secure a construction of the third medium.

[0019] The third medium may have smaller density than
those of the first medium and the second medium. An uneven
portion having a rise/fall period in the plane direction of the
second medium may be formed in the third medium.
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[0020] Also, the buffer portion of the second medium may
include a group of uneven portions formed to have a height
different from a height of other group of uneven portions.
[0021] The third medium may be air.

[0022] In accordance with an exemplary embodiment, a
backlight assembly includes a light source unit configured to
generate light, and an optical member configured to emit light
incident from the light source unit. The optical member
includes a first optical element having a plane, and a second
optical element adjacent to the first optical element, having a
correspondence plane corresponding to the plane of the first
optical element. An uneven portion facing the plane of the
first optical element is formed in the correspondence plane of
the second optical element. The uneven portion has a rise/fall
period.

[0023] The light is incident to the first optical element and
is emitted to the second optical element. Alternatively, the
light is incident to the second optical element and is emitted to
the first optical element.

[0024] In accordance with an exemplary embodiment, a
backlight assembly includes a light source unit configured to
generate light and an optical member configured to emit light
incident from the light source unit. The optical member
includes a first medium having a plane, a second medium
separated from the first medium and having a correspondence
plane corresponding to the plane of the first medium, and a
third medium between the first medium and the second
medium. A buffer portion is formed on the correspondence
plane of the second medium in a plane direction of the first
medium to minimize mutual contact between the first
medium and the second medium by external pressurization
and secure a construction of the third medium.

[0025] The light may be incident to the first medium and
emitted to the second medium by way of the third medium, or
may be incident to the second medium and emitted to the first
medium by way of the third medium.

[0026] In accordance with an exemplary embodiment, a
liquid crystal display device includes a liquid crystal display
panel including a plurality of pixels, and a backlight assembly
including a light source unit and an optical member emitting
light incident from the light source unit. The optical member
includes a first optical element having a plane, and a second
optical element adjacent to the first optical element, having a
correspondence plane corresponding to the plane of the first
optical element. An uneven portion facing the plane of the
first optical element is formed in the correspondence plane of
the second optical element, and the uneven portion having a
rise/fall period.

[0027] In accordance with an exemplary embodiment, a
liquid crystal display device includes a liquid crystal display
panel including a plurality of pixels, and a backlight assembly
including a light source unit and an optical member emitting
light incident from the light source unit. The optical member
includes a first medium having a plane, a second medium
separated from the first medium and having a correspondence
plane corresponding to the plane of the first medium, and a
third medium between the first medium and the second
medium. A buffer portion is formed on the correspondence
plane of the second medium in a plane direction of the first
medium to minimize mutual contact between the first
medium and the second medium by external pressurization
and secure a construction of the third medium.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Exemplary embodiments can be understood in more
detail from the following description taken in conjunction
with the accompanying drawings, in which:
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[0029] FIG. 1A is a perspective view of an optical member
according to an exemplary embodiment of the present disclo-
sure;

[0030] FIG. 1B is a view of a modification of FIG. 1A;
[0031] FIG. 2A is an enlarged view illustrating a portion
“A” of FIG. 1A;

[0032] FIGS. 2B and 2C are views illustrating modifica-
tions of F1G. 2A;

[0033] FIG. 3 is a perspective view of an optical member
according to an exemplary embodiment of the present disclo-
sure;

[0034] FIG. 4A is an enlarged view illustrating a portion
“B” of FIG. 3;
[0035] FIGS. 4B through 4D are views illustrating modi-

fied examples of FIG. 4A;

[0036] FIGS. 5 through 7 are perspective views of optical
members according to exemplary embodiments;

[0037] FIG. 8isaschematic perspective view ofa backlight
assembly according to an exemplary embodiment of the
present disclosure;

[0038] FIG. 9 is a schematic perspective view of a liquid
crystal display device according to an exemplary embodi-
ment of the present disclosure;

[0039] FIG. 10 is a conceptual cross-sectional view of the
liquid crystal display device of F1G. 9, taken along a line C-C;
and

[0040] FIG. 11 is a view enlarging the portion “D” of FIG.
10 and comparing the portion “D” with a related art example.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0041] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings.

[0042] The invention may, however, be embodied in many

different forms and should not be construed as being limited
to the embodiments set forth herein. Like reference numerals
in the drawings may denote like elements.

[0043] FIG. 1A is a perspective view of an optical member
according to an exemplary embodiment of the present disclo-
sure. FIG. 1B is a view of a modification of FIG. 1A. FIG. 2A
is an enlarged view illustrating a portion “A” of FIG. 1A.
FIGS. 2B and 2C are views illustrating modifications of FIG.
2A.

[0044] Each drawing explained below including FIG. 1is a
schematic view and the size and shape of each part may be
exaggerated for easy understanding.

[0045] Referring to FIG. 1A, the optical member includes a
first optical element 200 having a plane, and a second optical
element 100 separated from the first optical element 200 and
having a correspondence plane corresponding to the plane of
the first optical element, and an uneven portion 120 facing the
plane of the first optical element 200. Crests and valleys are
formed in the correspondence plane of the second optical
element 200. The uneven portion 120 is formed such that an
extension line connecting the crests rises and falls.

[0046] The first optical element 200 is approximately plate
shaped and can have an x-y plane facing a +z-direction. Here,
the first optical element 200 can be an optical sheet including
a prism sheet or a reflective sheet. The prism sheet as an
example of the optical element 200 can be formed of a mate-
rial having excellent light transmittance such as polymethyl
methacrylate (PMMA resin) and poly carbonate (PC resin) to
correct inclined orientation of light emitted from a light guide
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plate 100, which will be described below. The primary pro-
gression direction of emitted light can be corrected to an
approximate front direction, for example, a +z-direction of an
emission plane. Also, a predetermined prism pattern can be
formed in the plane of the prism sheet 200 in a light emission
direction, for example, the +z-direction.

[0047] The second optical element 100 is approximately
plate shaped and is disposed in a —z-direction with respect to
the first optical element 200, and has a correspondence plane
formed in the +z-direction and corresponding to the plane of
the first optical element 200 in the —z direction. An uneven
portion 120 is formed in the correspondence plane in the +z
direction.

[0048] Here, the second optical element 100 can be a light
guide plate guiding light. The light guide plate 100 shown in
the drawing can have a flat rectangular parallelepiped shape.
Also, the light guide plate 100 can be formed of an injection-
molded material of a transparent resin such as a PMMA resin,
a PC resin, and/or a cycloolefin-based resin.

[0049] The uneven portion 120 of the light guide plate 100
can be formed in a base layer 110 to face the first optical
element, which may be the prism sheet 200. The uneven
portion 120 can include a plurality of patterns forming crests
and valleys with a rise/fall period. Referring to FIG. 2A, the
uneven portion 120 is formed in a plurality of crests, for
example, a pattern including a combination of a crest t and a
valley b. The combination of the crest t and the valley b forms
arise/fall period where an extension line connecting the crests
trises and falls. Also, the plurality of crests t and valleys b can
be formed as a line in a +y-direction. The plurality of valleys
b can have different heights from the lower surface of the light
guide plate 100 to the +z-direction, and can be designed to be
equal to one another. Also, the crest t and the valley b of each
pattern of the uneven portion 120 can have different shapes.
For example, the crest t and the valley b can be formed to be
sharp or curved. Accordingly, the shape of each pattern can be
varied.

[0050] Inamodified exampleillustrated in F1G. 1B, ashape
having a predetermined pattern 102' is formed in a lower
surface 101' of a light guide plate 100" where an uneven
portion 120" is formed in a base layer 110" . The pattern 102"
canbe formed in the lower surface 101' of the light guide plate
100" using an intaglio of the +z-direction. The patterns 102'
can be transferred to the lower surface 101' using an injection
molding method. The patterns 102' can be formed in the lower
surface 101' using various methods such as a stamping
method. The pattern 102' formed in the lower surface 101" is
designed for increasing reflectivity of light to the +z-direction
when the light is incident into the light guide plate 100" in an
-x-direction. The pattern 102' can have a predetermined incli-
nation angle to be approximately perpendicular to the -x-di-
rection in which the light is incident. Also, the lower surface
101' can be formed in the same direction in which light is
incident, for example, such that the lower surface 101'
approaches the +z-direction as it goes in the +x-direction.
Consequently, the base layer 110" has a wedge shape getting
thick toward the +x-direction and getting thin toward the
-x-direction. In the case where the base layer 110" has the
wedge shape, a light source, which will be described later, can
be disposed in the +x-direction of the light guide plate 100'.
The shapes of the lower surface 101" and the pattern 102' can
change depending on details of a required light guide plate
100'.
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[0051] Referring to FIG. 2A, a virtual line L connecting the
crests t of the uneven portion 120 has an approximate wave-
form. The waveform virtual line [ may have a particular
period. The plurality of crests t may have different heights,
respectively. The height of the crest t can repeatedly rise and
fall along +x-directions, and the rise and fall repetition of the
height of the crest t can be performed periodically. An interval
p between maximum points 121 of the waveform virtual line
L can be regarded as one period. The interval p can be in the
range of approximately 100 um to approximately 10,000 pm.
When the interval p is less than 100 um, the uneven portion
120 may have a shape similar to a prism pattern formed in a
related art light guide plate, and an area through which the
light guide plate 100 contacts the prism sheet 200 during
application of physical pressure from the outside may be
excessively large. When the interval p exceeds 10,000 um, the
interval p is excessively large, so that there is possibility that
a region between the intervals p easily contacts the prism
sheet 200 during application of physical pressure from the
outside. A distance between the crests t can be in the range of
approximately 10 pm to approximately 1,000 pum, and a
height from the valley b to the crest t can be in the range of
approximately 1 um to approximately 100 um.

[0052] Also, a crest height difference h in the +z-direction
between a maximum point 121 and a minimum point 122 may
be in the range of approximately 0.1 um to approximately 100
pum. A height difference h of less than 0.1 um allows the
uneven portion 120 to have a shape similar to the prism
pattern formed in the related art light guide plate, so that an
area through which the light guide plate 100 contacts the
prism sheet 200 during application of physical pressure from
the outside increases. A height difference h of greater than
100 um makes forming the light guide plate 100 complicated,
and a final product becomes thick due to the excessive height
of the uneven portion 120. An angle 0 formed by the prism
pattern of the uneven portion 120 with respect to a horizontal
plane can be designed with consideration of the entire shape
of the uneven portion 120, and can have a value of approxi-
mately 60 to approximately 150° but is not limited thereto.
The respective patterns can have the same or different angle 6.

[0053] The uneven portion 120 may have a regular period
allowing a rise and fall is repeated as in FIG. 2A, or may have
an irregular period where a rise and fall is not repeated as in
FIG. 2B. Also, referring to F1G. 2C, a plurality of crests t and
valleys b can have a rise/fall period in the +y-direction. The
rise/fall period in the +x-direction of the uneven portion 120
need not coincide with the rise/fall period in the +y-direction
of the uneven portion 120. A maximum point 121 of the
uneven portion 120 in one direction need not coincide with a
maximum point 121' of the uneven portion 120 in the other
direction. Even in this case, a rise/fall period in the +y-direc-
tion can be either regular or irregular. Also, the rise/fall
period, for example, the interval p of the uneven portion 120
can change.

[0054] The uneven portion 120 formed with the rise/fall
period can reduce a contact area between the light guide plate
100 and the prism sheet 200. Particularly, the uneven portion
120 can reduce the contact area when pressure is applied to
the light guide plate 100 or the prism sheet 200 in the +z-di-
rections. Accordingly, only top portions of the virtual line L
connecting the crests t of the uneven portion 120 of the light
guide plate 100 formed in an approximate waveform virtual
line L contact the prism sheet 200, so that the contact area can
be reduced even more in comparison with the related art
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structure where an entire prism pattern contacts the prism
sheet. The reduction in the contact area can be particularly
significant when pressure is applied to the optical member.
Consequently, a white screen phenomenon generated by the
application of pressure to the optical member can be sup-
pressed.

[0055] FIG. 3 is a perspective view of an optical member
according to an exemplary embodiment of the present disclo-
sure, FIG. 4A is an enlarged view illustrating the portion “B”
of FIG. 3, and FIGS. 4B through 4D are views illustrating the
modified examples of FIG. 4A.

[0056] Referring to FIG. 3, the optical member includes a
first optical element 200 having a plane, and a second optical
element 100 separated from the first optical element 200 and
having a correspondence plane corresponding to the plane of
the first optical element, an uneven portion 120 facing the
plane of the first optical element 200 being formed in the
correspondence plane of the second optical element 200.
Unlike the uneven portion 120 having the rise/fall period in
the +x-direction according to the exemplary embodiment
described above with reference to F1G. 1, the uneven portion
120 has a rise/fall period in the +y-direction. In this embodi-
ment, the uneven portion 120 in the +x-direction does not
have a rise/fall period but is formed in a general prism shape.
[0057] According to an exemplary embodiment, a maxi-
mum point 123 and a minimum point 124 of the uneven
portion 120 can also be repeated regularly (FIG. 4A) or
irregularly (FIG. 4B). Also, the rise/fall period of the uneven
portion 120 in the +y-direction need not coincide with that in
the +x-direction. Referring to FI1G. 4C, the maximum point
123 of the uneven portion 120 in one direction need not
coincide with the maximum point 123" in the other direction.
[0058] Moreover, the uneven portion 120 can have a simple
rise/fall period as illustrated in FIGS. 4A to 4C, and can have
a rise/fall period formed in a prism pattern as illustrated in
FIG. 4D. Reference numerals 123 and 124 in FIG. 4D denote
a maximum point and a minimum point, respectively.
[0059] FIG. 5 is a perspective view of an optical member
according to an exemplary embodiment.

[0060] Referring to FIG. 5, the optical member includes a
first optical element 200 having a plane, and a second optical
element 100 separated from the first optical element 200 and
having a correspondence plane corresponding to the plane of
the first optical element. An uneven portion 120 facing the
plane of the first optical element 200 is formed in the corre-
spondence plane of the second optical element 200. The rise/
fall periods of the uneven portion 120 are formed in the
+x-direction and the +y-direction, respectively.

[0061] The rise/fall period of the uneven portion 120 in the
+x-direction can be applied as described above, and the rise/
fall period of the uneven portion 120 can also be applied as
described above.

[0062] FIG. 6 is a perspective view of an optical member
according to an exemplary embodiment, and FIG. 7 is a
perspective view of an optical member according to an exem-
plary embodiment.

[0063] Referring to FIG. 6, the optical member includes a
second optical element 100 having a plane, and a first optical
element 200 separated from the second optical element 100
and having a correspondence plane corresponding to the
plane of the second optical element 100. An uneven portion
220 facing the plane of the second optical element 100 is
formed in a base layer 210 of the correspondence plane of the
first optical element 200. The uneven portion 220 has a rise/

Jul. 2, 2009

fall period. The second optical element 100 can be a light
guide plate, and the first optical element 200 can be an optical
sheet including a prism sheet.

[0064] Referring to FIG. 7, the optical member includes a
second optical element 100 having a plane, and a first optical
element 200 separated from the second optical element 100
and having a correspondence plane corresponding to the
plane of the second optical element 100. An uneven portion
220 facing the plane of the second optical element 100 and
having a rise/fall period is formed in the correspondence
plane of the first optical element 200. An uneven portion 120
having a rise/fall period can also be formed in the plane of the
second optical member 100 that corresponds to the uneven
portion 220. The second optical member 100 can be a light
guide plate, and the first optical element 200 can be an optical
sheet including a prism sheet. The second optical element 100
can be an optical sheet including a prism sheet, and the first
optical element 200 can be a light guide plate. Moreover, the
rise/fall period of the uneven portion 120 ofthe second optical
element 100 can coincide with that of the uneven portion 220
of the first optical element 200.

[0065] The uneven portion 120 of the second optical ele-
ment 100 or the uneven portion 220 ofthe first optical element
200 can be regular or irregular as discussed above.

[0066] FIG. 8 is a schematic view of a backlight assembly
according to an exemplary embodiment of the present disclo-
sure.

[0067] Referringto FIG. 8, the backlight assembly includes
a light source unit 300, a light guide plate 100 on the light
source unit 300, and a receiving member 400 receiving the
light source unit 300 and the light guide plate 100. An optical
sheet 200 including a prism sheet is provided on the light
guide plate 100.

[0068] The light source unit 300 includes a lamp 340 pro-
vided on one side of the light guide plate 100, and a cover unit
350 guiding light of the lamp 340 to the light guide plate 100.
The light guide plate 100 changes light of the lamp 340
having a linear light distribution to a planar light distribution.

[0069] The lamp 340 may be a cold cathode fluorescent
lamp (CCFL). However, the embodiment is not limited
thereto. All kinds of lamps emitting light in an infrared wave-
length band and/or a visible light (for example, white light)
can be used as the lamp. Though not shown, the CCFL
includes a glass tube filled with a mixture of Hg, Ne, and Ag,
a cathode and an anode provided on both sides of the glass
tube, respectively, and a phosphor layer coated on the inner
surface of the glass tube.

[0070] In the CCFL, an electron emitted under an electric
field applied between the anode and the cathode generates
state transition of Hg to allow light in a predetermined wave-
length band to be emitted, and a phosphor body changes light
in this wavelength band into visible light and emits the same.
At this point, the light passes through the light guide plate
100, and is emitted to the optical sheet 200, for example, in the
form of x-y plane light to the +z-direction.

[0071] The light guide plate 100 includes a base layer 110,
and an uneven portion 120 on the base layer 110. Here, the
structure of the optical member described above with respect
to FIGS. 1 through 7 can be applied to the constructions of the
light guide plate 100 and the optical sheet 200.

[0072] Hereinafter, a liquid crystal display device having a
backlight assembly according to an exemplary embodiment
of the present disclosure will be described.
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[0073] FIG. 9 is a schematic perspective view of a liquid
crystal display device according to an exemplary embodi-
ment of the present disclosure, and FIG. 10 is a conceptual
cross-sectional view of the liquid crystal display device of
FIG. 9, taken along a line C-C.

[0074] Referring to FIGS. 9 and 10, the liquid crystal dis-
play device includes a display assembly 1000 disposed in the
upper portion and a backlight assembly 2000 disposed in the
lower portion.

[0075] The display assembly 1000 includes an LC display
panel 700, a driving circuit unit 800 (8004 and 8005), and an
upper receiving member 900.

[0076] The LC display panel 700 includes a color filter
substrate 720 and a thin film transistor (TFT) substrate 710.
The driving circuit unit 800 includes a gate side printed circuit
board (PCB) 810¢ and a data side PCB 81054. The gate side
printed circuit board 810a is connected to gate lines of the
TFT substrate 710 through a gate side flexible printed circuit
board (FPCB) 820a. The data side PCB 8105 is connected to
the data lines of the TFT substrate 710 through a data side
FPCB 8206. The gate side PCB 8104 can be omitted if nec-
essary.

[0077] Theupper receiving member 900 is manufactured in
a quadrangular frame shape having a plane portion and a
sidewall portion to prevent the elements of the display assem-
bly 1000 from being detached, and additionally, to protect the
LC display panel 700 or the backlight assembly 2000 that
may be easily broken by an impact applied from the outside.
The plane portion of the upper receiving member 900 sup-
ports a portion of the edge of the LC display panel 100 at its
lower side, and the sidewall portion of the upper receiving
member 900 faces and couples to the sidewalls of a lower
receiving member 400. The upper receiving member 900 and
the lower receiving member 400 may be formed of metal
having excellent strength, lightweight, and small deformation
characteristics.

[0078] Next, the backlight assembly 2000 includes a light
source unit 300 generating light, a light guide plate 100 dis-
posed on one side of the light source unit 300, an optical sheet
200 disposed on the light guide plate 100, a support unit 600
supporting the light guide plate 100 and the optical sheet 200,
and the lower receiving member 400 receiving the light
source unit 300, the light guide plate 100, and the optical sheet
200.

[0079] The light source unit 300 includes a lamp 340 pro-
vided on one side of the light guide plate 100, and a cover unit
350 guiding light of the lamp 340 to the light guide plate 100.
According to the present embodiment, the lanmp 340 is dis-
posed such that the length direction, for example, the y-di-
rection of the lamp 340 is parallel to the long axis direction,
for example, the y-direction of the lower receiving member
400. The disposition of the lamp 340 is not limited thereto, but
the lamp 340 can be disposed in the x-direction such that the
length direction of the lamp 340 is perpendicular to the long
axis direction of the lower receiving member 400. To stably
support the light source unit 300, a separate fixing unit can be
provided.

[0080] Thelightguide plate 100 provided on one side of the
light source unit 300 includes a base layer 110 and an uneven
portion 120 on the base layer 110. The base layer 110 allows
light incident from the light source unit 300 to be directed to
the front side of the LC display panel 700, diffuses light so
that uniform light distribution is achieved over a wide range,
and illuminates the light to the LC display panel 700. The
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light is emitted from the base layer 110 to the uneven portion
120 in the z-direction. Here, the light guide plate 100 and the
optical sheet 200 are not limited to the above-described struc-
tures but can use the structure of the optical plate 100 accord-
ing to the exemplary embodiments described above with ref-
erence to FIGS. 1 through 7. Also, the base layer 110 of the
light guide plate 100 can include a concave patternin its lower
plane, for example, a plane opposite to the plane having the
uneven portion 120.

[0081] The optical sheet 200 can include at least one prism
sheet, at least one polarizing sheet, at least one brightness
improving sheet, and at least one diffusion sheet. The polar-
izing sheet changes a portion of light incident thereto that is
incident at a slope angle such that the portion of light incident
at the slope angle is perpendicularly emitted. The brightness
improving sheet transmits light having an axis parallel to its
transmission axis, and reflects light having an axis perpen-
dicular to its transmission axis. The diffusion sheet allows
incident light to be diffused and emitted on a plane. These
optical sheets allow light to be incident in a direction perpen-
dicular to the LC display panel 700 to increase light effi-
ciency. The optical sheet 200 can be provided on the light
guide plate 100. Also, a single sheet can be attached on the
light guide plate 100 in a light emission direction, for
example, in the z-direction. Accordingly, the thicknesses of
the backlight assembly 2000 and the liquid crystal display
device can be reduced.

[0082] The support unit 600 is manufactured in a quadran-
gular frame shape, and supports the light gnide plate 100 and
the optical sheet 200, and also supports the LC display panel
700 at the upper portion.

[0083] The lower receiving member 400 is formed in a
rectangular parallelepiped box shape whose upper surface is
open, and a receiving space of a predetermined depth is
formed inside the lower receiving member 400. Also, a reflec-
tor (not shown) can be provided on the bottom surface of the
lower receiving member 400.

[0084] The backlight assembly 2000 of the liquid crystal
display device can be the backlight assembly as described
above with reference to FIG. 9.

[0085] FIG. 11 is a view enlarging the portion “D” of FIG.
10 and comparing the portion “D” with a related art example.
[0086] Referring to FIG. 11, in an example of a related art,
the crests and crests of the prism pattern 12 of the light guide
plate 10 are in parallel to one another and located on a straight
line. A virtual line connects the crests t' of the uneven portion
12 with a straight virtual line L', and the prism sheet 20 is
disposed on the upper portion of the prism pattern 12. In this
case, when pressure is applied in the +z-direction, the prism
pattern 12 and the lower surface of the prism sheet 20 easily
contact each other. This contact changes a light path and
generates a white screen phenomenon.

[0087] Accordingly, light that should pass through dense-
loose-dense media of the light guide plate 10-air-the prism
sheet 20 passes through dense-dense media of the light guide
plate 10-the prism sheet 20, so that a degree of refraction
decreases, and thus, the light is concentrated on the pressured
portion and a white screen phenomenon is generated.

[0088] On the other hand, according to an exemplary
embodiment of the present disclosure, only the maximum
points of the waveform virtual line L contact the prism sheet
200 due to the uneven portion 120 having the rise/fall period
and formed in the light guide plate 100 even when pressure is
applied in the zz-direction. Accordingly, the contact area of
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the prism pattern of the light guide plate 100 contacting the
prism sheet 200 is reduced compared to the related art case.
The uneven portion 120 of the light guide plate 100 serves as
abuffer securing an interval between the light guide plate 100
and the prism sheet 200 even when physical force due to
pressure to the prism sheet 200 is applied. Therefore, even
when pressure is applied, a light path can be secured so that
light can pass through dense-loose-dense media of the light
guide plate 100, the air, and the prism sheet 200. Accordingly,
even when the pressure is applied, the white screen phenom-
enon by which light is concentrated on the pressured portion
can be reduced or eliminated.

[0089] The present disclosure can resolve a white screen
phenomenon generated by pressurization during actual use
while maintaining brightness.

[0090] Also, the present disclosure can provide a display
device having an improved display quality and reliability.
[0091] Although the optical plate, the backlight assembly
and the display device including the same have been
described with reference to the specific exemplary embodi-
ments, they are not limited thereto. Therefore, it will be
readily understood by those skilled in the art that various
modifications and changes can be made thereto without
departing from the spirit and scope of the present invention.
[0092] An “optical sheet,” as described herein can include
at least one prism sheet, at least one polarizing sheet, at least
one brightness improving sheet, and/or at least one diffusion
sheet. The optical sheet may be a single sheet from among the
above-named sheets or the optical sheet may be a group of
elements formed of a combination of the sheets. Therefore,
though the prism sheet has been mentioned as an example of
an optical sheet through the specification, this example is
offered for conveniently explaining the detailed description
and the optical sheet is not limited to the prism sheet.

1. An optical plate for a liquid crystal display comprising at
least one plane in which a plurality of uneven patterns form-
ing crests and valleys are formed, the plurality of uneven
patterns being formed such that the crests rise to a plurality of
different heights.

2. The optical plate of claim 1, wherein the height of the
crests follows a repeating pattern.

3. The optical plate of claim 1, wherein the height of the
crests does not follow a repeating pattern.

4. The optical plate of claim 1, wherein a difference
between the height of a tallest crest and the height of a shortest
crest is within a range of approximately 0.1 pm to approxi-
mately 100 um.

5. The optical plate of claim 2, wherein a period interval of
the repeating pattern is in a range of approximately 100 pm to
approximately 10,000 pm.

6. The optical plate of claim 1, wherein the plurality of
uneven patterns form angles with respect to a horizontal plane
that are constant from pattern to pattern.

7. The optical plate of claim 1, wherein the plurality of
uneven patterns form angles with respect to a horizontal plane
that are varied from pattern to pattern.
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8. The optical plate of claim 1, wherein an interval between
the crests or the valleys of the uneven pattern is in a range of
approximately 10 um to approximately 1,000 pm.

9. The optical plate of claim 1, wherein a height difference
between the crest and the valley of the uneven pattern is in a
range of approximately 1 um to approximately 100 um.

10. The optical plate of claim 1, wherein the optical plate
comprises one of an optical sheet and a light guide plate.

11. A backlight assembly comprising;

a light source unit configured to generate light; and

an optical plate disposed on one side of the light source unit
and configured to emit light incident from the light
source unit, a first plurality of uneven patterns forming
crests and valleys being formed in at least one plane of
theoptical plate, and the first plurality of uneven patterns
being formed such that the crests rise to a plurality of
different heights.

12. The backlight assembly of claim 11, wherein an optical
sheet is disposed on the plane of the optical plate in which the
first plurality of uneven patterns are formed.

13. The backlight assembly of claim 12, wherein a second
plurality of uneven patterns forming crests and valleys are
formed in a plane of the optical sheet facing the optical plate.

14. (canceled)

15. The backlight assembly of claim 13, wherein the sec-
ond plurality of uneven patterns of the optical sheet are
formed such that the crests rise to a plurality of different
heights.

16. The backlight assembly of claim 12, wherein an air
layer is formed between the optical sheet and the optical plate.

17. The backlight assembly of claim 11, wherein a thick-
ness of one side of the optical plate facing the light source unit
is greater than that of a side of the optical plate not facing the
light source.

18. The backlight assembly of claim 11, wherein the opti-
cal plate has a concave pattern configured to reflect light
incident from the light source unit.

19. A display device comprising:

a display panel comprising a plurality of pixels; and

a backlight assembly comprising a light source unit pro-
viding light onto the display panel, and an optical plate
disposed on one side of the light source unit and config-
ured to emit light incident from the light source unit,

a plurality of uneven patterns forming crests and valleys
being formed in at least one plane of the optical plate,
and the plurality of uneven patterns being formed such
that the crests rise to a plurality of different heights.

20. The display device of claim 19, wherein the height of
the crests follows a repeating pattern.

21. The display device of claim 19, wherein the plurality of
uneven patterns form angles with respect to a horizontal plane
that are varied from pattern to pattern.

22. The backlight assembly of claim 15, wherein the sec-
ond plurality of uneven patterns of the optical sheet corre-
sponds to the first plurality of uneven patterns of the optical
plate.
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