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(7) ABSTRACT

A liquid crystal display device includes a backlight assembly
including a light source that generates a light and an optical
sheet that transmits the light, and a display panel disposed on
the backlight assembly. The optical sheet includes a light-
transmitting portion and an extending portion that are formed
as a unitary single unit, and further includes a side light-
blocking portion that is combined with the extending portion.
The light-transmitting portion extends in a first direction, and
the extending portion extends continuously from an end of the
light-transmitting portion in a second direction that is differ-
ent from the first direction.
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LIQUID CRYSTAL DISPLAY DEVICE

PRIORITY STATEMENT

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2014-0037945,
filed on Mar. 31, 2014, and all the benefits accruing there-
from, the content of which is herein incorporated by reference
in its entirety.

BACKGROUND

[0002] 1.Field

[0003] The present system and method relate to a liquid
crystal display device. More particularly, the present system
and method relate to a liquid crystal display device that has
improved display quality.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display device includes a
display panel and a backlight assembly that provides light to
the display panel. The display panel includes a display area
for displaying images, and a peripheral area that includes a
driver for driving the display area.

[0006] The backlight assembly includes a light source, a
light guide plate for guiding light generated by the light
source to the display panel, an optical sheet for adjusting the
characteristics of the light exiting from the light guide plate,
and a supporting member for supporting the optical sheet.
[0007] For example, the optical sheet may have a planar
shape and be disposed parallel to a light-exiting surface of the
light guide plate. Light reflected in the optical sheet may leak
through a side surface of the optical sheet and thereby dete-
riorate the display quality of the liquid crystal display device.
To prevent the light leakage, a light-blocking tape may be
attached to a peripheral area of a top surface of the optical
sheet. However, because the optical sheet is generally thin, it
provides little surface area for attaching the light-blocking
tape. Consequently, when the temperature of the liquid crys-
tal display device increases, the light-blocking tape may eas-
ily separate from the optical sheet as the light-blocking tape
and the optical sheet expand at different rates. When separa-
tion occurs, impurities from the separated light-blocking tape
may contaminate the liquid crystal display device.

SUMMARY

[0008] Exemplary embodiments provide a liquid crystal
display device that prevents or otherwise reduces leakage
light to improve display quality.

[0009] In an embodiment, a liquid crystal display device
includes a backlight assembly including a light source that
generates light and an optical sheet that transmits the light,
and a display panel disposed on the backlight assembly. The
optical sheet includes a light-transmitting portion and an
extending portion that are formed as a unitary single unit, and
further includes a side light-blocking portion that is combined
with the extending portion. The light-transmitting portion
extends in a first direction. The extending portion extends
continuously from an end of the light-transmitting portion in
a second direction that is different from the first direction.
[0010] In an embodiment, the second direction is perpen-
dicular to the first direction.

[0011] Inanembodiment, the optical sheet further includes
a front light-blocking portion that covers a portion of the
light-transmitting portion.
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[0012] In an embodiment, the side light-blocking portion
includes a printed light-blocking layer that contains a black
pigment and is printed on at least a surface of the extending
portion.

[0013] In anembodiment, the liquid crystal display device
further includes a first supporting member that supports the
optical sheet, wherein the extending portion of the optical
sheet covers at least a portion of a side surface of the first
supporting member.

[0014] In anembodiment, the liquid crystal display device
further includes an adhesive member that secures the extend-
ing portion with the side surface of the supporting member.

[0015] Inanembodiment, the extending portion includes a
combination hole, and the supporting member includes a
protrusion that inserts into the combination hole.

[0016] In anembodiment, the liquid crystal display device
further includes a fixing frame that secures the display panel
and surrounds a side surface of the backlight assembly, and a
combination member that passes through the fixing frame and
the extending portion and insetts into the supporting member.

[0017] Inan embodiment, the supporting member includes
a supporting protrusion that passes through the light-trans-
mitting portion of the optical sheet and supports the display
panel.

[0018] In an embodiment, the liquid crystal display device
further includes a spacer that is disposed near an edge of the
optical sheet to maintain a gap between the optical sheet and
the display panel.

[0019] In an embodiment, the optical sheet is a diffusion
sheet, a prism sheet, a polarizing sheet or a protective sheet,
and the liquid crystal display device further includes at least
one additional optical sheet disposed under the optical sheet,
and the extending portion of the optical sheet covers a side
surface of the additional optical sheet.

[0020] In an embodiment, the liquid crystal display device
further includes a supporting member that supports the dis-
play panel. The second supporting member includes a side-
wall portion that surrounds a side surface of the optical sheet,
and a supporting portion that extends from the sidewall por-
tion to be disposed between the display panel and the optical
sheet.

[0021] In an embodiment, a liquid crystal display device
includes a backlight assembly, a display panel disposed on the
backlight assembly and a cover sheet disposed on the display
panel. The backlight assembly includes a light source that
generates light and an optical sheet that transmits the light.
The cover sheet includes a light-transmitting portion and an
extending portion that are formed in as a unitary single unit,
and further includes a side light-blocking portion that is com-
bined with the extending portion. The light-transmitting por-
tion extends in a first direction. The extending portion extends
continuously from an end of the light-transmitting portion in
a second direction different from the first direction.

[0022] In an embodiment, the second direction is perpen-
dicular to the first direction.

[0023] Inanembodiment, the cover sheet further includes a
front light-blocking portion that covetrs a portion of the light-
transmitting portion.

[0024] In an embodiment, the liquid crystal display device
further includes a supporting member that supports the opti-
cal sheet. The extending portion covers side surfaces of the
display panel, the optical sheet and the supporting member.
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[0025] Inanembodiment, the liquid crystal display device
further includes an adhesive member that secures the extend-
ing portion with a side surface of the supporting member.
[0026] Inanembodiment, the extending portion includes a
combination hole, and the supporting member includes a
protrusion that inserts into the combination hole.

[0027] Inanembodiment, the liquid crystal display device
further includes a combination member that passes through
the extending portion and insetts into the supporting member.
[0028] In an embodiment, the side light-blocking portion
includes a printed light-blocking layer that contains a black
pigment and is printed on at least a surface of the extending
portion.

[0029] According to the exemplary embodiments, light
leakage in a peripheral area of a liquid crystal display device
may be blocked to improve display quality. Furthermore, a
light-blocking layer included in an optical sheet provides
stability against temperature variance. Furthermore, a cover
sheet that protects and secures a display panel may be dis-
posed on the display panel to reduce a bezel size of a liquid
crystal display device as well as to block light leakage in a
peripheral area of the liquid crystal display device.

[0030] A liquid crystal display device according to the
exemplary embodiments may be used for various display
devices including a monitor, a mobile phone, a television, a
navigator, a music player, a lap top, a tablet computer or the
like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Theaccompanying drawings, which are included as
part of the present application, illustrate various embodi-
ments and together with the description of the various
embodiments given below serve to explain and teach the
principles described herein. The figures in the drawings are
not necessarily drawn to scale and are only intended to facili-
tate the description of the various embodiments described
herein. The figures do not describe every aspect of the teach-
ings disclosed herein and do not limit the scope of the claims:
[0032] FIG. 1is a perspective view of a liquid crystal dis-
play device according to an exemplary embodiment.

[0033] FIG.2isacross-sectional view taken along the lines
I-I' of FIG. 1.
[0034] FIGS. 3 to 10 are cross-sectional views of liquid

crystal display devices according to exemplary embodiments.
[0035] FIG. 11 is a perspective view of a liquid crystal
display device according to another exemplary embodiment.
[0036] FIG. 12 is a cross-sectional view taken along the
lines II-1I' of FIG. 11.

[0037] FIGS. 13 to 15 are cross-sectional views of liquid
crystal display devices according to exemplary embodiments.

DETAILED DESCRIPTION

[0038] Exemplary embodiments are described more fully
hereinafter with reference to the accompanying drawings in
which various embodiments are shown.

[0039] FIG. 1is a perspective view of a liquid crystal dis-
play device according to an exemplary embodiment. FIG. 2 is
a cross-sectional view taken along the lines I-I' of FIG. 1.
[0040] Referring to FIGS. 1 and 2, a liquid crystal display
device includes a display panel 100 that displays an image,
and a backlight assembly that provides light to the display
panel 100. The liquid crystal display device further includes a
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receiving container 300 that receives the backlight assembly
by itself or the backlight assembly with the display panel.

[0041] The display panel 100 is disposed on the backlight
assembly, and displays an image using light provided by the
backlight assembly. The display panel 100 includes a display
substrate 110, an opposing substrate 120, a flexible circuit
board 130 combined with at least an edge of the display
substrate, and a driving circuit board 140 connected to the
flexible circuit board 130. The flexible circuit board 130 may
include a data driver and a gate driver.

[0042] In another embodiment, the gate driver may be
formed in the same process as a thin film transistor array (not
shown) that is to be integrated on the display substrate 110.

[0043] The opposing substrate 120 faces the display sub-
strate 110 such that a liquid crystal layer (not shown) is
interposed between the display substrate 110 and the oppos-
ing substrate 120. FIG. 2 shows that a first polarizing plate
111 and a second polarizing plate 121 are respectively com-
bined with the display substrate 110 and the opposing sub-
strate 120. The first and second polarizing plates 111 and 121
selectively transmit light that have one or more specific polar-
izing axes. The opposing substrate 120 may include a com-
mon electrode (not shown).

[0044] The display panel 100 includes a display area DA
and a peripheral area PA that border the display area DA. The
display area DA controls the transmittance of light provided
by the backlight assembly to display an image.

[0045] Although not shown in the figures, the display panel
100 includes a plurality of pixels arranged in a matrix con-
figuration. Each of the pixels is electrically connected to a
gate line and a data line crossing the gate line. Each of the
pixels includes a switching element and a pixel electrode. The
switching element is electrically connected to the gate line
and the data line. The pixel electrode is electrically connected
to the switching element. The liquid crystal layer is aligned by
an electric field formed by voltages applied to the pixel elec-
trode and the common electrode to control the transmittance
of light provided by the backlight assembly. Each pixel may
include a color filter that includes a coloring agent. A color
filter may have the color red, green, blue, yellow, cyan,
magenta or the like. In another embodiment, the color filter
may be disposed on the opposing substrate 120.

[0046] Thebacklightassembly is disposed on and provides
light to the display panel 100. The backlight assembly
includes a light source unit 210 that generates light, a light
guide plate 220 that guides the light generated by the light
source unit 210 to the display panel 100, a reflective pate 230
disposed under the light guide plate 220 that reflects light
toward the display panel 100, optical sheets (241, 242, 243)
disposed on the light guide plate 220 that adjust the charac-
teristics of the light exiting from the light guide plate 220, and
a supporting member 250 that is disposed under and supports
the optical sheets.

[0047] Thelight sourceunit 210 is adjacent to at least a side
ofthe light guide plate 220. The light source unit 210 includes
a light source 211 that generates a light and a printed circuit
board 212 that applies a signal to the light source 211. The
light source 211 may be a light emitting diode. The printed
circuit board 212 may have a rectangular shape and extend in
a direction that is parallel to the side of the light guide plate
220. A plurality of light sources 211 may be arranged along
the length of the printed circuit board 212 and spaced apart
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from each other. The light source 211 may generate one or
more colors of light, including red, green, blue, yellow, cyan,
magenta, white or the like.

[0048] The light guide plate 220 receives light from the
light source unit 210 and provides the light to the display
panel 100. Light from the light source 211 enters the light
guide plate 220 through at least one side surface of the light
guide plate 220 that faces the light source 211. The light
entering the light guide plate 220 spreads throughout the light
guide plate 220 by total reflection and exits from the light
guide plate 220 toward the display panel 100 through a light-
exiting surface (shown as a top surface in FIGS. 1 and 2) of the
light guide plate 220. A bottom surface disposed opposite to
the light-exiting surface may include a pattern that adjusts the
refraction and/or reflection angle of incident light on the
bottom surface. The light guide plate 220 generally has a high
light-transmittance to minimize absorption of light. In one
embodiment, the light guide plate may include an acrylic
resin such as polymethyl methacrylate (PMMA), polycar-
bonate (PC) resin or the like. In another embodiment, the light
guide plate 220 may include glass, silicone resin or the like.

[0049] The reflective plate 230 is disposed under the light
guide plate 220 and reflects light that travel to the bottom
surface of the light guide plate 220. The reflective plate 230
reflects the light back toward the display panel 100 through
the light guide plate 220 and thereby improves the brightness
of the display panel 100. The reflective plate 230 may include
a metal such as silver, a porous plastic material or the like.

[0050] The optical sheet 243 is disposed on the light guide
plate 220 and improves the characteristics of the light exiting
from the light guide plate 220. The backlight assembly may
include a plurality of optical sheets. For example, FIG. 2
illustrates that the backlight assembly may include a first
optical sheet 241, a second optical sheet 242 disposed under
the first optical sheet 241 and a third optical sheet 243 dis-
posed under the second optical sheet 242. In an embodiment,
the first optical sheet 241 may be a diffusion sheet that dif-
fuses light, a prism sheet that condenses light, a polarizing
sheet that reflects light having certain polarizations, or a pro-
tective sheet that protects the second and third optical sheets
242 and 243. A base film of the optical sheets may include a
plastic material such as polyethylene terephthalate (PET),
polycarbonate (PC), polymethyl methacrylate (PMMA),
polystyrene (PS) or the like. The optical sheets may further
include a functional layer such as a bead layer, a polarizing
layer, a prism layer, an anti-scratch layer or the like.

[0051] The second optical sheet 242 and the third optical
sheet 243 may function the same or differently as the first
optical sheet 241. For example, if the first optical sheet 241 is
a protective sheet, the second optical sheet 242 may be a
prism sheet, and the third optical sheet 243 may be a diffusion
sheet. The functions and positions of the optical sheets may be
varied. For example, the first optical sheet 241 may be a
diffusion sheet in another embodiment.

[0052] Although the backlight assembly of the embodi-
ment shown in FIGS. 1 and 2 includes three optical sheets, the
number of optical sheets is not limited thereto. For example,
the backlight assembly of other embodiments may include
two optical sheets or four or more optical sheets. In another
embodiment, the backlight assembly may include a single
multi-functional optical sheet.

[0053] In an embodiment, the optical sheets may have a
planar shape and be disposed parallel to the light-exiting
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surface of the light guide plate 220. The supporting member
250 may include a protrusion portion (not shown) that passes
through the optical sheets.

[0054] Referring to FIGS. 1 and 2, the first optical sheet 231
includes a light-transmitting portion 241a and an extending
portion 2415, which may be formed as a unitary single unit of
the same material and continuously connected to each other
without an adhesive or the like. The light-transmitting portion
241a extends in a first direction that may be parallel to the
second optical sheet 242 and the third optical sheet 243. The
extending portion 2415 extends continuously from an end of
the light-transmitting portion 241a in a second direction that
may intersect the first direction perpendicularly. At least a
portion of the light-transmitting portion 241a may overlap
with the display area DA of the display panel 100. The extend-
ing portion 2415 may cover a side surface of a member
disposed under the first optical sheet 241. For example, FIG.
2 illustrates that the extending portion 2415 may extend in the
second direction to cover and surround the side surfaces of the
second optical sheet 242, the third optical sheet 243 and the
supporting member 250.

[0055] The light-transmitting portion 241a and the extend-
ing portion 2415 may be formed from the same sheet. For
example, a groove or a cutting portion having a dot shape may
be formed at a boundary area of the sheet for dividing the
light-transmitting portion 241a and the extending portion
2415b. Thereafter, the sheet may be bent at the boundary area
to form the first optical sheet 241 that includes the light-
transmitting portion 241a and the extending portion 2415
which continuously extends from the light-transmitting por-
tion 241a. In another embodiment, the first optical sheet 241
may be formed from a mold having a corresponding shape.
[0056] The first optical sheet 241 may include a side light-
blocking portion 241¢ that is combined with the extending
portion 2415, The side light-blocking portion 241¢ blocks
light from leaking through the side surfaces of the second
optical sheet 242 and the third optical sheet 243 and prevents
light leakage in the peripheral area of the display panel 100.
The side light-blocking portion 241¢ may include a light-
blocking material such as a black pigment or the like.
[0057] The side light-blocking portion 241¢ may be com-
bined with the extending portion 2415 using various methods.
For example, an adhesive tape that includes the side light-
blocking portion 241¢ may be attached to the extending por-
tion 2415. Alternatively, the side light-blocking portion 241¢
may be printed onto at least a surface of the extending portion
2415 to form a printed light-blocking layer. Because the
printed light-blocking layer is directly combined with the
extending portion 24156, combination stability is generally
higher than if adhesive tape is used for the combination.
Higher combination stability between the side light-blocking
portion 241c¢ and the extending portion 2415 means that sepa-
ration does not occur or is unlikely to occur at the usual high
operating temperatures of the liquid crystal display device. In
other words, printing the light-blocking layer directly onto
the surface of the extending portion 24156 improves the reli-
ability of the light-blocking layer at high temperatures and
prevents contamination due to impurities that would other-
wise separate from an adhesive tape.

[0058] In an embodiment, the printed light-blocking layer
includes a pattern array that has a repeating shape. For
example, the pattern array may have a straight shape, a cir-
cular shape, a polygonal shape or the like, and include a
plurality of patterns that are spaced apart from each other or
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continuously connected to each other. An ink, such as a black
pigment, may be screen-coated on the surface of the extend-
ing portion 2415 to form the pattern array of the printed
light-blocking layer. In other words, the extending portion
2415 may function as a base substrate for printing a light-
blocking layer.

[0059] As FIGS. 1 and 2 illustrate, the supporting member
250 is disposed under and supports the optical sheets. The
supporting member 250 also guides the position of the light
guide plate 220. The supporting member 250 may be com-
bined with the receiving container 300. The extending portion
2415 of the first optical sheet 241 may cover and directly face
the side surface of the supporting member 250. In another
embodiment, other elements such as a portion of the receiving
container 300 may be disposed between the extending portion
241b and the supporting member 250.

[0060] FIG. 2 illustrates that the receiving container 300
includes a bottom portion and a sidewall that extends from the
bottom portion. The light guide plate 220 and the reflective
plate 230 are disposed in the receiving container 300. The
receiving container 300 may be combined with the supporting
member 250 through a hook combination or the like. A side
surface of the supporting member 250 may face an inner or
outer surface of the receiving container 300.

[0061] The liquid crystal display device may further
include a fixing frame 400 disposed on the display panel 100.
The fixing frame 400 may include a first surface that extends
in the first direction and an opening that exposes the display
area of the display panel 100. The fixing frame 400 may
further include a second surface that extends in the second
direction from the first surface and surrounds a side surface of
the receiving container 300. The fixing frame 400 combines
with the receiving container 300 to hold and secure the dis-
play panel 100. In another embodiment, the fixing frame 400
may include a plurality of sub-frames that are separable from
each other.

[0062] FIGS. 3 to 10 are cross-sectional views of liquid
crystal display devices according to exemplary embodiments.
Tt should be noted that although certain elements among the
figures are identified using the same reference numerals, dif-
ferences (as shown in the figures or discussed herein) may
exist.

[0063] Referring to FIG. 3, an extending portion 2416 of a
first optical sheet 241 is combined with a side light-blocking
portion 241¢, and a transmitting portion 241a of the first
optical sheet 241 is combined with a front light-blocking
portion 241d. The front light-blocking portion 2414 is dis-
posed on and along an edge of the light-transmitting portion
241a. The front light-blocking portion 2414 may be continu-
ously connected to the side light-blocking portion 241¢ or
separated from the side light-blocking portion 241c. Because
the first optical sheet 241 further includes the side light-
blocking portion 241c, light leakage through an end of the
light-transmitting portion 241a is prevented.

[0064] Referring to FIG. 4, a liquid crystal display device
further includes a spacer 260 that is disposed between the
display panel 100 and the first optical sheet 241 to maintain a
gap between the display panel 100 and the first optical sheet
241. The spacer 260 helps to prevent damage such as fractur-
ing of the display panel 100 and/or the first optical sheet 241.
The spacer 260 may include an elastic material such as rub-
ber, silicone resin or the like. An upper surface and/or a lower
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surface of the spacer 260 may include an adhesive layer for
combining with the display panel 100 and/or the first optical
sheet 241.

[0065] Referring to FIG. 5, an extending portion 2415 of a
first optical sheet 241 and a supporting member 250 are
combined using an adhesive member 270. For example, the
adhesive member 270 adheres to a side surface of the sup-
porting member 250 and the extending portion 2415, The
adhesive member 270 may be an adhesive tape. The adhesive
member 270 may stably guide and secure the position of the
first optical sheet 241.

[0066] Referring to FIG. 6, an extending portion 2415 of a
first optical sheet 241 includes a combination hole, and a
supporting member 250 includes a protrusion 251 that inserts
into the combination hole. For example, the protrusion 251
may protrude from a side surface of the supporting member
250 toward the extending portion 2415. Because the protru-
sion 251 is inserted into the combination hole, the first optical
sheet 241 may be stably guided and secured.

[0067] Referring to FIG. 7, a first optical sheet 241 and a
supporting member 250 are combined using a combination
member 280 that passes through an extending portion 2415 of
the first optical sheet 241 and inserts into the supporting
member 250. The combination member 280 may further pass
through the supporting member 250. The combination mem-
ber 280 may include a screw, a bolt or the like. In another
embodiment, the combination member 280 may pass through
the extending portion 2415 and the supporting member 250
and insert into a receiving container 300 to combine the first
optical sheet 241, the supporting member 250 and the receiv-
ing container 300.

[0068] Referringto FIG. 8, a fixing frame 400, a first optical
sheet 241, a supporting member 250 and a receiving container
300 are combined using a combination member 281. The
combination member 281 passes through the fixing frame
400, an extending portion 241, the first optical sheet 241 and
the supporting member 250 and inserts into the receiving
container 300. An end of the combination member 281 may
entirely insert into the fixing frame 400 such that the combi-
nation member 281 does not protrude from a side surface of
the fixing frame 400. The combination member 281 may
further pass through the receiving container 300.

[0069] Referring to FIG. 9, a light-transmitting portion
241a of a first optical sheet 241 includes a hole, and a sup-
porting member 250 includes a supporting protrusion 252
that inserts into the hole. Having the supporting protrusion
252 insert into the hole of the first optical sheet 241 stably
guides and secures the horizontal position of the first optical
sheet 241. Furthermore, the supporting protrusion 252 passes
through the first optical sheet 241 and contacts a lower surface
of the display panel 100 to maintain a gap between the display
panel 100 and the first optical sheet 241, which may prevent
damage such as fracturing of the display panel 100 and/or the
first optical sheet 241. The end of the supporting protrusion
252 that contacts the display panel 100 may include an elastic
material such as rubber, silicone resin or the like.

[0070] Referring to FIG. 10, a liquid crystal display device
includes a supporting member 290 that supports a display
panel 100. A receiving container 300 includes a bottom por-
tion and a sidewall that extends from the bottom portion. The
sidewall of the receiving container 300 covers an outer side
surface of the supporting member 290. A fixing frame 400
covers an outer side surface of the sidewall of the receiving
container 300. Optical sheets 241, 242, 243 are disposed ona
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light guide plate 220, one above the other, with the optical
sheet 243 being closest to the light guide plate 220.

[0071] The supporting member 290 includes a sidewall
portion 2905 that surrounds a side surface of the optical sheet
241, and a supporting portion 290a that extends from the
sidewall portion 2905 to be disposed between the display
panel 100 and a first optical sheet 241. The sidewall portion
2904 of the supporting member 290 may face an extending
portion 2415 of the first optical sheet 241. Furthermore, the
sidewall portion 2905 of the supporting member 290 may
cover side surfaces of the light guide plate 220 and a reflective
plate 230. The supporting member 290 supports the display
panel 100 and maintains a gap between the display panel 100
and the first optical sheet 241, which helps to prevent damage
such as fracturing of the display panel 100 and the first optical
sheet 241. A contact member (not shown) that includes an
elastic material such as rubber, silicone resin or the like, may
be interposed between a contact surface of the supporting
portion 2904 and a contact surface of the display panel 100.
[0072] FIG. 11 is a perspective view of a liquid crystal
display device according to another exemplary embodiment.
FIG. 12 is a cross-sectional view taken along the lines I1-1T' of
FIG. 11.

[0073] Referring to FIGS. 11 and 12, a liquid crystal dis-
play device includes a backlight assembly. The backlight
assembly includes a light source unit 210 that generates light,
a light guide plate 220 that guides the light generated by the
light source unit 210 to the display panel 100, a reflective pate
230 disposed under the light guide plate 220 that reflects light
toward the display panel 100, optical sheets (241, 242, 243)
disposed on the light guide plate 220 that adjust characteris-
tics of the light exiting from the light guide plate 220, and a
supporting member 250 that is disposed under and supports
the optical sheets. The liquid crystal display device further
includes a display panel 100 disposed on the backlight assem-
bly, and a cover sheet 500 disposed on the display panel 100
to cover and secure the display panel 100.

[0074] The display panel 100 includes a display substrate
110, a flexible circuit board 130 combined with at least an
edge of the display substrate, and a driving circuit board 140
connected to the flexible circuit board 130. The flexible cir-
cuit board 130 may include a data driver and a gate driver. In
another embodiment, the gate driver may be formed in the
same process as a thin film transistor array (not shown) that is
to be integrated on the display substrate 110.

[0075] Thecover sheet 500 is disposed on the display panel
100. The cover sheet 500 secures and protects the display
panel 100. The cover sheet 500 includes a light-transmitting
portion 5004 that extends in a first direction, and an extending
portion 5005 that extends continuously from the light-trans-
mitting portion 500q in a second direction different from the
first direction. The first direction may be parallel to the dis-
play panel 100. The second direction may be perpendicular to
the first direction. At least a portion of the light-transmitting
portion 500a overlaps with a display area DA of the display
panel 100. The extending portion 5005 covers a side surface
of amember disposed under the cover sheet 500, for example,
the display panel 100. The light-transmitting portion 5004
and the extending portion 5005 may be formed as a unitary
single unit from the same material such that the two portions
are directly connected to each other without using an adhesive
member or the like.

[0076] The light-transmitting portion 5004 and the extend-
ing portion 500h may be formed from the same sheet. For
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example, a groove or a cutting portion having a dot shape may
be formed at a boundary area of the sheet for dividing the
light-transmitting portion 500a and the extending portion
5004. Thereafter, the sheet may be bent at the boundary area
to form the cover sheet 500 that includes the light-transmit-
ting portion 5004 and the extending portion 5005 which con-
tinuously extends from the light-transmitting portion 500a. In
another embodiment, the cover sheet 500 may be formed
from a mold having a corresponding shape.

[0077] Examples of a material that may be used for the
cover sheet 500 may include polyethylene terephthalate
(PET), polycarbonate (PC), polymethyl methacrylate
(PMMA), polystyrene (PS) or the like. In another embodi-
ment, the cover sheet 500 may include glass or silicone resin.

[0078] At least a portion of the light-transmitting portion
500¢ may be transparent to transmit light exiting from the
display panel 100. The cover sheet 500 may include a side
light-blocking portion 500¢ that is combined with the extend-
ing portion 5005. Furthermore, the cover sheet 500 may fur-
ther include a front light-blocking portion 5004 that is com-
bined with the light-transmitting portion 500a.

[0079] The side light-blocking portion 500c and the front
light-blocking portion 5004 block light from leaking through
an edge of the backlight assembly. Furthermore, the side
light-blocking portion 500¢ and the front light-blocking por-
tion 5004 may prevent a peripheral area PA of the display
panel 100, the flexible printed circuit board 130 and the driv-
ing circuit board 140 from being perceived or exposed. The
side light-blocking portion 500¢ and the front light-blocking
portion 5004 may include a light-blocking material such as a
black pigment. The side light-blocking portion 500¢ may be
formed on an adhesive tape that adheres to the extending
portion 5005 or as a printed light-blocking layer that is printed
directly on the extending portion 5004. The front light-block-
ing portion 5004 may have substantially the same composi-
tion as the side light-blocking portion 500c. The front light-
blocking portion 5004 may be separated from or continuously
connected to the side light-blocking portion 500c.

[0080] The liquid crystal display device may further
include a protective member (not shown) that is disposed
between the flexible circuit board 130 and the cover sheet 500
to protect the flexible circuit board 130, or between the driv-
ing circuit board 140 and the cover sheet 500 to protect the
driving circuit board 140. The protective member may
include an elastic material or an insulation material such as
rubber, polymer foam or the like.

[0081] FIGS. 13 to 15 are cross-sectional views of liquid
crystal display devices according to exemplary embodiments.
Referring to FIG. 13, an extending portion 5005 of a cover
sheet 500 and a supporting member 250 are combined using
an adhesive member 271. For example, the adhesive member
271 adheres to a side surface of the supporting member 250
and the extending portion 2415. The adhesive member 270
may be an adhesive tape. The adhesive member 270 may
stably guide and secure the position of the cover sheet 500.

[0082] Referring to FIG. 14, an extending portion 5005 of a
cover sheet 500 includes a combination hole, and a support-
ing member 250 includes a protrusion 253 that inserts into the
combination hole. For example, the protrusion 253 may pro-
trude from a side surface of the supporting member 250
toward the extending portion 5005. Because the protrusion
253 is inserted into the combination hole, the cover sheet 500
may be stably guided and secured.
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[0083] Referring to FIG. 15, a cover sheet 500, a supporting
member 250 and a receiving container 300 are combined
using a combination member 282. The combination member
282 passes through an extending portion 5005 of the cover
sheet 500 and the supporting member 250 and inserts into the
receiving container 300. An end of the combination member
282 may be entirely inserted into the cover sheet 500 such that
the combination member 282 does not protrude from a side
surface of the extending portion 5005, The combination
member 282 may further pass through the receiving container
300. In another embodiment, the combination member 282
may pass through the extending portion 50056 of the cover
sheet 500 to insert into the supporting member 250.

[0084] According to the exemplary embodiments, the lig-
uid crystal display device including the cover sheet 500 may
protect and secure the display panel 100 and reduce the bezel
size of liquid crystal display device.

[0085] The backlight assemblies of the above-discussed
embodiments have an edge-type structure wherein a light
source unit is disposed under an edge of a display panel.
However, the present system and method are not limited to an
edge-type structure and are applicable to various types of
structures such as a direct-type, a corner-type, a center-type or
the like. It should be understood that the foregoing discussion
is illustrative and does not limit the present system and
method to the specific exemplary embodiments disclosed.

What is claimed is:

1. A liquid crystal display device comprising:

a backlight assembly including a light source that genet-
ates a light and an optical sheet that transmits the light;
and

a display panel disposed on the backlight assembly,

wherein the optical sheet includes a light-transmitting por-
tion and an extending portion that are formed as a unitary
single unit, and further includes a side light-blocking
portion that is combined with the extending portion, and

wherein the light-transmitting portion extends in a first
direction and the extending portion extends continu-
ously from an end of the light-transmitting portion in a
second direction that is different from the first direction.

2. The liquid crystal display device of claim 1, wherein the
second direction is perpendicular to the first direction.

3. The liquid crystal display device of claim 1, wherein the
optical sheet further includes a front light-blocking portion
that covers a portion of the light-transmitting portion.

4. The liquid crystal display device of claim 1, wherein the
side light-blocking portion includes a printed light-blocking
layer that contains a black pigment and is printed on at least a
surface of the extending portion.

5. The liquid crystal display device of claim 1, further
comprising a supporting member that supports the optical
sheet, wherein the extending portion of the optical sheet cov-
ers at least a portion of a side surface of the supporting
member.

6. The liquid crystal display device of claim 5, further
comprising an adhesive member that secures the extending
portion with the side surface of the supporting member.

7. The liquid crystal display device of claim 5, wherein the
extending portion includes a combination hole, and the sup-
porting member includes a protrusion that inserts into the
combination hole.

8. The liquid crystal display device of claim 5, further
comptrising:

Oct. 1, 2015

a fixing frame that secures the display panel and surrounds
a side surface of the backlight assembly; and

acombination member that passes through the fixing frame
and the extending portion to insert into the supporting
member.

9. The liquid crystal display device of claim 5, wherein the
supporting member includes a supporting protrusion that
passes through the light-transmitting portion of the optical
sheet and supports the display panel.

10. The liquid crystal display device of claim 1, further
comprising a spacer disposed near an edge of the optical sheet
to maintain a gap between the optical sheet and the display

anel.
P 11. The liquid crystal display device of claim 1, wherein
the optical sheet is a diffusion sheet, a prism sheet, a polariz-
ing sheet or a protective sheet, and the liquid crystal display
device further includes at least one additional optical sheet
disposed under the optical sheet, and the extending portion of
the optical sheet covers a side surface of the additional optical
sheet.

12. The liquid crystal display device of claim 1, further
comprising a supporting member that supports the display
panel, wherein the supporting member includes a sidewall
portion that surrounds a side surface of the optical sheet and
a supporting portion that extends from the sidewall portion to
be disposed between the display panel and the optical sheet.

13. A liquid crystal display device comprising:

a backlight assembly including a light source that gener-

ates a light, and an optical sheet that transmits the light;

a display panel disposed on the backlight assembly; and

a cover sheet disposed on the display panel, wherein the

cover sheet includes a light-transmitting portion and an
extending portion that are formed as a unitary single
unit, and further including a side light-blocking portion
that is combined with the extending portion, and
wherein the light-transmitting portion extends in a first
direction, and the extending portion extends continu-
ously from an end of the light-transmitting portion in a
second direction that is different from the first direction.

14. The liquid crystal display device of claim 13, wherein
the second direction is perpendicular to the first direction.

15. The liquid crystal display device of claim 13, wherein
the cover sheet further includes a front light-blocking portion
that covers a portion of the light-transmitting portion.

16. The liquid crystal display device of claim 13, further
comprising a supporting member that supports the optical
sheet, wherein the extending portion covers side surfaces of
the display panel, the optical sheet and the supporting mem-
ber.

17. The liquid crystal display device of claim 16, further
comprising an adhesive member that secures the extending
portion with a side surface of the supporting member.

18. The liquid crystal display device of claim 16, wherein
the extending portion includes a combination hole, and the
supporting member includes a protrusion that inserts into the
combination hole.

19. The liquid crystal display device of claim 16, further
comprising a combination member that passes through the
extending portion and inserts into the supporting member.

20. The liquid crystal display device of claim 13, wherein
the side light-blocking portion includes a printed light-block-
ing layer that contains a black pigment and is printed on at
least a surface of the extending portion.
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