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LIQUID CRYSTAL DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 of Korean Patent Application
No. 10-2010-0138058, filed on Dec. 29, 2010, the entire
contents of which are hereby incorporated by reference.

BACKGROUND

[0002] 1. Field

[0003] The present disclosure relates to a display device,
and more particularly, to a liquid crystal display device.
[0004] 2. Description of the Related Technology

[0005] With the rapid development of information society,
there is a demand for flat panel display devices having excel-
lent characteristics, such as slim profile, lightweight and low
power consumption. Some such flat panel displays include a
liquid crystal display device or an organic light-emitting
device.

[0006] The liquid crystal display device includes a back-
light unitand a liquid crystal display panel. The backlight unit
and the liquid crystal display panel may be assembled by a
mold frame. However, when the mold frame is used, manu-
facturing costs of the liquid crystal display device may be
increased. In addition, since the mold frame is used, the
lightweight and slim profile of the liquid crystal display
device may be hindered.

SUMMARY

[0007] The present disclosure provides a liquid crystal dis-
play device having a slim profile and improved strength.
[0008] Embodiments provide liquid crystal display devices
including: a liquid crystal panel; a backlight unit under the
liquid crystal panel; and a packaging tape assembling the
liquid crystal display panel and the backlight unit, wherein
the packaging tape surrounds at least a portion of top and side
surfaces of the liquid crystal display panel and a side surface
of the backlight unit.

[0009] In some embodiments, the packaging tape may
cover the entire top surface of the liquid crystal display panel.
[0010] In other embodiments, the packaging tape may
include: a first optical adhesive adhering to the liquid crystal
display panel and the backlight unit; and an optical film on the
first optical adhesive.

[0011] Instill other embodiments, the liquid crystal display
devices may further include a light shielding print part adher-
ing to the packaging tape, the light shielding print part cov-
ering an edge of the top surface of the liquid crystal display
panel.

[0012] Ineven other embodiments, the light shielding print
part may include a white print part on the optical film, and a
black print part on the white print part.

[0013] In yet other embodiments, the light shielding print
part may extend from the edge of the top surface of the liquid
crystal display panel to cover both side surfaces of the liquid
crystal display panel.

[0014] In further embodiments, the liquid crystal display
devices may further include a second optical adhesive dis-
posed on the optical film.

[0015] In still further embodiments, the packaging tape
may extend from a side surface of the backlight unit to adhere
to at least portion of a rear surface of the backlight unit.
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[0016] In even further embodiments, the liquid crystal dis-
play devices may further include a chassis configured to
assemble the backlight unit and the liquid crystal display
device.

[0017] In much further, the packaging tape may be dis-
posed between the chassis and the backlight unit, and
between the chassis and the liquid crystal display panel.
[0018] Instill much further, the backlight unit may include:
a light source; a light guide plate on which the light source is
assembled; a reflection sheet disposed on a back surface of the
light guide plate; and an optical sheet on the light guide plate.
[0019] Ineven much further, the light source may include a
light emitting diode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings are included to pro-
vide a further understanding of the present invention, and are
incorporated in and constitute a part of this specification. The
drawings illustrate certain embodiments of the present inven-
tion and, together with the description, serve to explain prin-
ciples of the inventive concept. In the drawings:

[0021] FIG. 1 is an exploded perspective view of an
embodiment of a liquid crystal display device;

[0022] FIG. 2A is a sectional view of an embodiment of a
liquid crystal display device;

[0023] FIG. 2B is a sectional view of an embodiment of a
process in which a liquid crystal display panel and a backlight
unit are assembled using a packaging tape;

[0024] FIG. 3 is a sectional view of another embodiment of
a liquid crystal display device;

[0025] FIG. 4 is a sectional view of another embodiment of
a liquid crystal display device; and

[0026] FIG. 5 is a sectional view of another embodiment of
a liquid crystal display device.

DETAILED DESCRIPTION

[0027] Objectives, characteristics and advantages of the
inventive concept will be easily understood from embodi-
ments that will be described in detail below by reference to
the attached drawings. The inventive concept may, however,
be embodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
inventive concept to those skilled in the art.

[0028] In the specification, it will be understood that when
an element is referred to as being ‘on’ another element or
substrate, it can be directly on the other element, or interven-
ing elements may also be present. Like reference numerals
generally refer to like elements throughout.

[0029] In the specification, embodiments in the detailed
description will be described with sectional views as example
views. In the figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. Accordingly,
shapes of the example views may be modified according to
manufacturing techniques and/or allowable errors. There-
fore, embodiments are not limited to the specific shape illus-
trated in the example views, but may include other shapes that
may be created according to manufacturing processes. Areas
exemplified in the drawings have general properties, and are
used to illustrate a specific shape of a semiconductor package
region. Thus, this should not be construed as limited to the
scope of the present invention. It will be understood that
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although the terms first, second, and third are used herein to
describe various elements, these elements should not be lim-
ited by these terms. An embodiment described and exempli-
fied herein includes a complementary embodiment thereof.
[0030] Inthe following description, the technical terms are
used only for explaining specific embodiments while not
limiting the present invention. The terms of a singular form
may include plural forms unless referred to the contrary. The
meaning of “include,” “comprise,” “including,” or “compris-
ing,” specifies a property, a region, a fixed number, a step, a
process, an element and/or a component but does not exclude
other properties, regions, fixed numbers, steps, processes,
elements and/or components.

[0031] FIG. 1 is an exploded perspective view of an
embodiment of a liquid crystal display device.

[0032] Referring to FIG. 1, an embodiment of a liquid
crystal display device 100 may include a liquid crystal display
panel 130, a backlight unit 120 disposed on a back surface of
the liquid crystal display panel 130, and a packaging tape 140
for assembling the liquid crystal display panel 130 and the
backlight unit 120. The packaging tape 140 may surround top
and side surfaces of the liquid crystal display panel 130 and a
side surface of the backlight unit 120.

[0033] The liquid crystal display panel 130 may include a
lower substrate 132 and an upper substrate 134, which face
each other. A liquid crystal layer (not shown) may be disposed
between the lower substrate 132 and the upper substrate 134.
A polarizer (not shown) may be disposed on at least one
surface of the lower substrate 132 and the upper substrate 134.
A driving chip 133 for driving the liquid crystal display panel
130 may be mounted on a side of the lower substrate. The
liquid crystal display panel 130 may display corresponding
information on a screen according to the operation of the
liquid crystal layer.

[0034] The backlight unit 120 may have a structure which
provides light for display information on the liquid crystal
display panel 130. Specifically, the backlight unit 120 may
include alight source 129, a light guide plate 123 on which the
light source 129 is assembled, a reflection sheet 122 disposed
under the light guide plate 123, and an optical sheet 124
disposed on the light guide plate 123.

[0035] The light source 129 may be mounted on a printed
circuit board (PCB) 128. The PCB 128 may be formed of a
flexible material. The light source 129 may include a light
emitting diode. The light source 129 may supply light
required for display image information on the liquid crystal
display panel 130. In other embodiments, the light source 129
may include a fluorescent lamp, such as, for example, a cold
cathode fluorescent lamp (CCFL).

[0036] The light guide plate 123 may convert point light
supplied from the light source 129 into surface light. The light
guide plate 123 may include grooves 123a in which the light
source is assembled. The light guide plate 123 may be formed
of a material which disperses the point light and has superior
transmittance. In some embodiments, the light guide plate
123 may be formed of a material which has high strength and
is not easily deformable. In some embodiments, the light
guide plate 123 may be formed of poly methyl meta acrylate
(PMMA).

[0037] The reflection sheet 122 is disposed under the light
guide plate 123. The reflection sheet 122 may prevent light
from leaking into the back surface of the light guide plate 123.
The reflection sheet 122 may reflect light incident into the
back surface of the light guide plate 123 toward the liquid
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crystal display panel 130. In some embodiments, the reflec-
tion sheet 122 may be formed of polyethylen terephthalate
(PET) or polycarbonate.

[0038] The optical sheet 124 may be disposed between the
light guide plate 123 and the liquid crystal display panel 130.
The optical sheet 124 may include a diffusion sheet 125, a
prism sheet 126, and a protection sheet 127, which are
sequentially stacked. The diffusion sheet 125 may disperse
light emitted from the light guide plate 123. The emitted light
may be uniformly transferred onto the liquid crystal display
panel 30 by the diffusion sheet 125.

[0039] The prism sheet 126 may collect the light dispersed
by the light guide plate 123 and the diffusion sheet 125 to
improve light luminance. The prism sheet 126 may be pro-
vided in plurality. One of the prism sheets 126 may collect
light, and the other one of the prism sheets 126 may improve
collimation of light. The protection sheet 127 may prevent the
optical sheet 124 from being damaged by external impacts or
introduction of foreign substances.

[0040] In some embodiments, the liquid crystal display
device 100 may further comprise a chassis 110 in which the
backlight unit 120 and the liquid crystal display panel 130 are
assembled. The chassis 110 may be formed of a metal. The
chassis 110 may improve the strength of the liquid crystal
display device 100.

[0041] FIG. 2A is a sectional view of an embodiment of a
liquid crystal display device. FIG. 2B is a sectional view of an
embodiment of a process in which a liquid crystal display
panel and a backlight unit are assembled using a packaging
tape.

[0042] Referring to FIGS. 1, 2A and 2B, the liquid crystal
display panel 130 and the backlight unit 120 may be
assembled using the packaging tape 140. As shown in FIG.
2B, the packaging tape 140 may adhere to the liquid crystal
display panel 130 and the backlight unit 120 while the pack-
aging tape 140 surrounds the crystal display panel 130 and the
backlight unit 120. In various embodiments, the packaging
tape 140 may surround the top and side surfaces of the liquid
crystal display panel 130 and the side surface of the backlight
unit 120; it may cover the entire top surface of the liquid
crystal display panel 130; it may extend from the side surface
of'the backlight unit 120 and adhere to at least one portion of
anunder surface of the backlight unit 120. The packaging tape
140 may thereby improve the strength of the liquid crystal
display device 100.

[0043] In some embodiments, a light shielding print part
150 adhering on the packaging tape 140 and covering an edge
of'a top surface of the liquid crystal display panel 130 may be
provided. The light shielding print part 150 may prevent light
from leaking into a portion at which the image information is
not displayed on the liquid crystal display panel 130. The
edge of the top surface of the liquid crystal display panel 130
may represent a portion at which the image information is not
displayed on the liquid crystal display panel 130. Although
the light shielding print part 150 is printed on the packaging
tape 140, for convenience of description, the light shielding
print part 150 may be separately illustrated in FIG. 1.

[0044] The packaging tape 140 may include a first optical
adhesive 142 adhering to the liquid crystal display panel 130
and the backlight unit 120 and an optical film 144 disposed on
the first optical adhesive 142. The optical film 144 may be
formed of PET or triacetylcellulose (TAC). The first optical
adhesive 142 may include a resin film having an adhesion
force.
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[0045] The light shielding print part 150 may be formed of
substantially the same material as the optical film 144. The
light shielding print part 150 may include a white print part
152 and a black print part 154 disposed on the white print part
152. The white print part 152 may have a white color, and the
black print part 154 may have a black color. The white print
part 152 may reflect against light emitted from the backlight
unit 120, and the black print part 154 may block the light
passing through the white print part 152.

[0046] The light shielding print part 150 may extend from
the edge of the top surface of the liquid crystal display panel
130 to cover both side surfaces of the liquid crystal display
panel 130. In other embodiments, the light shielding print part
150 may extend from the edge of the top surface of the liquid
crystal display panel 130 to cover both side surfaces of the
backlight unit 120. Thus, the light shielding print part 150
may more effectively block the light emitted from the back-
light unit 120.

[0047] Since the light shielding print part 150 is provided,
a typical mold frame may be unnecessary. If the mold frame
is not used, manufacturing costs of the light crystal display
device may be reduced. In some embodiments, the liquid
crystal display device may not include the chassis 110 of FIG.
1. Without a chassis, the liquid crystal display device can have
a lighter weight and a slimmer profile.

[0048] FIG. 3 is a sectional view of another embodiment of
a liquid crystal display device. Technical descriptions dupli-
cated with those of the foregoing embodiment described with
reference to FIG. 2A will be omitted.

[0049] Referring to FIGS. 1 and 3, another embodiment of
a liquid crystal display device may further include a second
optical adhesive 160 disposed on the optical film 144. The
second optical adhesive 160 may include substantially the
same material as the first optical adhesive 152, such as, for
example, the resin film. The light shielding print part 150 may
be disposed between the packaging tape 140 and the second
optical adhesive 160. The second optical adhesive 160 may
have an adhesion force on both side surfaces thereof. A win-
dow (not shown) or a touch screen panel (not shown) may
adhere to the second optical adhesive 160.

[0050] FIG. 4 is a sectional view of another embodiment of
a liquid crystal display device. Technical descriptions dupli-
cated with those of the foregoing embodiment described with
reference to FIG. 2A will be omitted.

[0051] Referring to FIGS. 1 and 4, a chassis 110 in which
the backlight unit 120 and the liquid crystal display panel 130
are assembled is provided. The chassis 110 may be formed of
a metal material. The packaging tape 140 may surround the
top and side surfaces of the liquid crystal display panel 130
and the side surface of the backlight unit 120. The packaging
tape 140 and the light shielding print part 150 may adhere to
an outer surface of the chassis 110. The liquid crystal display
panel 130 may include an insulation material (not shown) on
a portion contacting the chassis 110. The insulation material
helps to prevent the backlight unit 120 or the liquid crystal
display panel 130 from being electrically shorted to the chas-
sis 110. Another embodiment of the liquid crystal display
device may further include the second optical adhesive 160 of
FIG. 3 on the optical film 144 of FIG. 4.

[0052] FIG.5 is a sectional view of another embodiment of
a liquid crystal display device. Technical descriptions dupli-
cated with those of the foregoing embodiment described with
reference to FIG. 2A will be omitted.
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[0053] Referring to FIGS. 1 and 5, a chassis 110 in which
the backlight unit 120 and the liquid crystal display panel 130
are assembled is provided. The chassis 110 may be formed of
a metal material. The packaging tape 140 may surround the
top and side surfaces of the liquid crystal display panel 130
and the side surface of the backlight unit 120. The packaging
tape 140 may be disposed between the backlight unit 120 and
the chassis 110 and between the liquid crystal display device
130 and the chassis 110. The light shielding print part 150
may be disposed between the chassis 110 and the packaging
tape 140. The packaging tape 140 may prevent the liquid
crystal display panel 130 from being electrically shorted to
the chassis 110. In other embodiments, the liquid crystal
display device may further include the second optical adhe-
sive 160 of FIG. 3 on the optical film 144 of FIG. 5.

[0054] According to various embodiments, the packaging
tape 140 may surround the entire top surface and side surface
of'the liquid crystal display panel 130 and the side surface of
the backlight unit. Since the packaging tape is provided, the
liquid crystal display panel 130 and the backlight unit 120
may be easily assembled without providing a mold frame. In
addition, since the packaging tape 140 has a strong adhesion
force, the strength of the liquid crystal display device may be
improved.

[0055] Additionally, since the light shielding print part 150
is provided, a light leakage phenomenon through the edge of
the liquid crystal display panel 130 may be minimized.
[0056] The above-disclosed subject matter is to be consid-
ered illustrative, and not restrictive, and the appended claims
are intended to cover all such modifications, enhancements,
and other embodiments, which fall within the true spirit and
scope of the inventive concept. Thus, to the maximum extent
allowed by law, the scope of the inventive concept is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

What is claimed is:

1. A liquid crystal display device comprising:

a liquid crystal panel;

a backlight unit disposed under the liquid crystal panel; and

a packaging tape assembling the liquid crystal display

panel and the backlight unit,

wherein the packaging tape surrounds at least a portion of

top and side surfaces of the liquid crystal display panel
and a side surface of the backlight unit.

2. The liquid crystal display device of claim 1, wherein the
packaging tape covers the entire top surface of the liquid
crystal display panel.

3. The liquid crystal display device of claim 1, wherein the
packaging tape comprises:

afirst optical adhesive adhering to the liquid crystal display

panel and the backlight unit; and

an optical film on the first optical adhesive.

4. The liquid crystal display device of claim 1, further
comprising a light shielding print part adhering to the pack-
aging tape, the light shielding print part covering an edge of
the top surface of the liquid crystal display panel.

5. The liquid crystal display device of claim 4, wherein the
light shielding print part comprises:

a white print part on the optical film; and

a black print part on the white print part.

6. The liquid crystal display device of claim 4, wherein the
light shielding print part extends from the edge of the top
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surface of the liquid crystal display panel to cover both side
surfaces of the liquid crystal display panel.

7. The liquid crystal display device of claim 3, further
comprising a second optical adhesive disposed on the optical
film.

8. The liquid crystal display device of claim 1, wherein the
packaging tape extends from a side surface of the backlight
unit to adhere to at least portion of a rear surface of the
backlight unit.

9. The liquid crystal display device of claim 1, further
comprising a chassis configured to assemble the backlight
unit and the liquid crystal display device.

10. The liquid crystal display device of claim 9, wherein
the packaging tape adheres to an outer surface of the chassis.
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11. The liquid crystal display device of claim 9, wherein
the packaging tape is disposed between the chassis and the
backlight unit, and between the chassis and the liquid crystal
display panel.

12. The liquid crystal display device of claim 1, wherein
the backlight unit comprises:

a light source;

a light guide plate on which the light source is assembled,

a reflection sheet disposed on a back surface of the light

guide plate; and

an optical sheet on the light guide plate.

13. The liquid crystal display device of claim 12, wherein
the light source comprises a light emitting diode.

Ed sk ES Ed Ed



L REBH(E) WEEREE
NIF(2E)E US20120169963A1
RS US13/226673

FRRB(EFR)AE) =ZE2ETERXA
RF(EFR)AGE) ZEBHERBFRLA.

HARB(EANDOAF) ZEBHETRRERAA.

[#RI &8 A PARK JEONG MIN

KREBA PARK, JEONG MIN

IPCHE& GO02F1/1335

CPCH¥%k= G02F1/133308 G02F2202/28 G02F2202/022
i £ 1020100138058 2010-12-29 KR

SAEBEE Espacenet USPTO

BEF)

RHE-—MREBETEE. RBEETRECENRGEIEARARIEX
BRWEEF. SEFTEERELTIERNNREANNREAHED -
DUREHE TN RE,

120

2012-07-05

2011-09-07

patsnap


https://share-analytics.zhihuiya.com/view/e8a57fa8-7201-445c-9c11-76f44fcb9448
https://worldwide.espacenet.com/patent/search/family/046380481/publication/US2012169963A1?q=US2012169963A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120169963%22.PGNR.&OS=DN/20120169963&RS=DN/20120169963

