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(57) ABSTRACT

A liquid crystal display including a backlight assembly, panel
guides and a liquid crystal panel. The backlight assembly
includes a light guide plate, optical sheets disposed on the
light guide plate, a reflective sheet disposed under the light
guide plate, light sources disposed along at least one of first
sides of the light guide plate, light source covers which cover
the light sources, respectively, guide members disposed along
at least one of second sides of the light guide plate, and a
packing sheet in which the light guide plate, the optical
sheets, the reflective sheet, the light source covers, and the
guide members are wrapped. The panel guides are disposed
on the packing sheet and coupled to the guide members,
respectively. The liquid crystal panel is placed on the panel
guides. An extension direction of the first sides crosses an
extension direction of the second sides.
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LIQUID CRYSTAL DISPLAY AND METHOD
OF ASSEMBLING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2008-0117020 filed on Nov. 24, 2008,
and all the benefits accruing therefrom under 35 U.S.C. §119,
the disclosure of which is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”) and a method of assembling the same, and
more particularly. to an LCD including parts, which are
manufactured in a simplified process and a reduced time and
are integrated with each other, and a method of assembling
the LCD.

[0004] 2. Description of the Related Art

[0005] Liquid crystal displays (“LCDs”) are one of the
most widely used flat panel displays (“FPDs”). An LCD
includes two substrates, on which electrodes are formed, and
a liquid crystal layer which is interposed between the two
substrates. The LCD rearranges liquid crystal molecules of
the liquid crystal layer by applying voltages to the electrodes
and thus controls the amount of light that passes through the
liquid crystal layer. In this way, the LCD displays desired
images.

[0006] Being non-self-luminous, L.CDs require a backlight
assembly to provide light to a liquid crystal panel. A backlight
assembly includes light sources, a light guide plate (“LGP”),
a plurality of optical sheets, a reflective sheet, and the like.

BRIEF SUMMARY OF THE INVENTION

[0007] Since a backlight assembly includes optical sheets,
there may be technical challenges or difficulties in employing
the optical sheets in the backlight assembly. For example, the
optical sheets may easily move within the backlight assem-
bly. When the optical sheets move, they may get wrinkled,
grind against each other, or cause a pooling phenomenon.
[0008] In order to reduce or effectively prevent the above
described problems, holes may be formed in each optical
sheet, or the optical sheets may be fixed to each other by using
a fixing member, such as a double-sided tape. However, the
total manufacturing time of an LCD may be undesirably
increased due to the time required to manufacture and
assemble the separate optical sheets and the fixing member. In
addition, foreign matter may undesirably be generated or
allowed to be disposed within the backlight assembly
[0009] Exemplary embodiments of the present invention
provide a liquid crystal display (“LCD”) including parts,
which are manufactured in a simplified process and a reduced
time, and are integrated with each other.

[0010] Exemplary embodiments of the present invention
also provide a method of assembling an LCD including parts,
which are manufactured in a simplified process and a reduced
time, and are integrated with each other.

[0011] In an exemplary embodiment of the present inven-
tion, there is provided an LCD including a backlight assem-
bly, panel guides and a liquid crystal panel. The backlight
assembly includes a light guide plate (“LGP”), one or more
optical sheets which are disposed on the LGP, a reflective
sheet which is disposed under the LGP, light sources which
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are disposed along at least one of first sides of the LGP, light
source covers which cover the light sources, respectively,
guide members which are disposed along at least one of
second sides of the LGP, and a packing sheet in which the
LGP, the optical sheets, the reflective sheet, the light source
covers, and the guide members are wrapped. The panel guides
are disposed on the packing sheet and coupled to the guide
members, respectively. The liquid crystal panel is placed on
the panel guides. An extension direction of the first sides
crosses an extension direction of the second sides.

[0012] In an exemplary embodiment, there is provided a
method of assembling an LCD. The method includes dispos-
ing one or more optical sheets on an LGP and disposing a
reflective sheet under the LGP, disposing light sources along
atleast one of first sides of the LGP and disposing light source
covers, which cover the light sources, respectively, at the
same height as the optical sheets, providing guide members
which are disposed along at least one of second sides of the
LGP, wrapping the LGP, the optical sheets, the reflective
sheet, the light source covers, and the guide members in a
packing sheet, coupling panel guides to the guide members,
respectively, and disposing a liquid crystal panel on the panel
guides. A longitudinal direction of the first sides crosses a
longitudinal direction of the second sides.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects and features of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings, in which:

[0014] FIG. 1 is an exploded perspective view of a liquid
crystal display (“LCD”) according to a first exemplary
embodiment of the present invention;

[0015] FIG. 2 is a cross-sectional view of the LCD, taken
along line A-A' of FIG. 1;

[0016] FIG. 3 is a cross-sectional view of the LCD, taken
along line B-B' of FIG. 1;

[0017] FIGS. 4A through 4E are views sequentially illus-
trating processes included in a method of assembling an LCD
according to a second exemplary embodiment of the present
invention;

[0018] FIG. 5is an exploded perspective view of an LCD
according to a third exemplary embodiment of the present
invention;

[0019] FIGS. 6A through 6D are views sequentially illus-
trating processes included in a method of assembling an LCD
according to a fourth exemplary embodiment of the present
invention;

[0020] FIG. 7 is an exploded perspective view of an LCD
according to a fifth exemplary embodiment of the present
invention;

[0021] FIGS. 8A through 8C are views sequentially illus-
trating processes included in a method of assembling an LCD
according to a sixth exemplary embodiment of the present
invention;

[0022] FIG. 9 is an exploded perspective view of an LCD
according to a seventh exemplary embodiment of the present
invention;

[0023] FIG. 10 is a view for explaining a method of assem-
bling an LCD according to an eighth exemplary embodiment
of the present invention;

[0024] FIG. 11 is an exploded perspective view of an LCD
according to a ninth exemplary embodiment of the present
invention;
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[0025] FIG.12 is a cross-sectional view of the, taken along
line C-C' of FIG. 11,

[0026] FIG. 13 A through 13C are views sequentially illus-
trating processes included in a method of assembling an LCD
according to a tenth exemplary embodiment of the present
invention;

[0027] FIG. 14 is a cross-sectional view of an LCD accord-
ing to an eleventh exemplary embodiment of the present
invention; and

[0028] FIG. 15 is across-sectional view of an LCD accord-
ing to a twelfth exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Advantages and features of the present invention
and methods of accomplishing the same may be understood
more readily by reference to the following detailed descrip-
tion of exemplary embodiments and the accompanying draw-
ings. The present invention may, however, be embodied in
many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the concept of
the invention to those skilled in the art, and the present inven-
tion will only be defined by the appended claims. In some
embodiments, well-known processing processes, well-
known structures and well-known technologies will not be
specifically described in order to avoid ambiguous interpre-
tation of the present invention. Like reference numerals refer
to like elements throughout the specification.

[0030] It will be understood that when an element or layer
1s referred to as being “on”, “connected to” or “coupled to”
another element or layer, the element or layer can be directly
on, connected or coupled to another element or layer or inter-
vening elements or layers. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0031] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0032] Spatially relative terms, such as “lower,” “under,”
“upper,” and the like, may be used herein for ease of descrip-
tion to describe the relationship of one element or feature to
another element(s) or feature(s) as illustrated in the figures. It
will be understood that the spatially relative terms are
intended to encompass different orientations of the device in
use or operation, in addition to the orientation depicted in the
figures. For example, ifthe device in the figures is turned over,
elements described as “under” or “lower” relative to other
elements or components would then be oriented “above” the
other elements or components. Thus, the exemplary term
“under” or “lower” can encompass both an orientation of
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above and below. The device may be otherwise oriented and
the spatially relative descriptors used herein interpreted
accordingly.

[0033] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated components, steps, operations, and/or ele-
ments, but do not preclude the presence or addition of one or
more other components, steps, operations, elements, and/or
groups thereof.

[0034] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0035] Embodiments of the invention are described herein
with reference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing.

[0036] For example, an implanted region illustrated as a
rectangle will, typically, have rounded or curved features
and/or a gradient of implant concentration at its edges rather
than a binary change from implanted to non-implanted
region. Likewise, a buried region formed by implantation
may result in some implantation in the region between the
buried region and the surface through which the implantation
takes place. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to illus-
trate the actual shape of a region of a device and are not
intended to limit the scope of the invention.

[0037] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0038] Liquid crystal displays (“LCDs”) described in the
present invention include notebook computers, monitors,
portable multimedia players (“PMPs”), personal digital assis-
tants (“PDAs™), digital versatile disk (“DVD”) players, and
cellular phones. For ease of description, a monitor will here-
inafter be described as an LCD according to the present
invention. However, the present invention is not limited
thereto and includes the above LCDs.

[0039] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
attached drawings.
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[0040] FIG. 1 is an exploded perspective view of an LCD
according to a first exemplary enbodiment of the present
invention. FIG. 2 is a cross-sectional view of the LCD, taken
along line A-A' of FIG. 1. FIG. 3 is a cross-sectional view of
the, taken along line B-B' of FIG. 1.

[0041] Referring to FIGS. 1 through 3, the LCD according
to the illustrated embodiment includes an integrated back-
light assembly, which includes a liquid crystal panel assem-
bly 110, a light source 120, one or more of an optical sheet
140, areflective sheet 150, an upper housing 160, a light guide
plate (“LGP”) assembly 200, a plurality of a light source
cover 300, a plurality of a panel guide 400, and a packing
sheet (member) 500. The LGP assembly 200 includes an LGP
130, a plurality of a sheet support 210 and a plurality of a
panel guide-fixing protrusion 220.

[0042] The liquid crystal panel assembly 110 includes a
liquid crystal panel 113 which includes a thin-film transistor
(“TFT”) substrate 111 and a color filter substrate 112, liquid
crystals (not shown), a gate tape carrier package 114, a data
tape carrier package 115, and a printed circuit board (“PCB”)
116.

[0043] The liquid crystal panel 113 includes the TFT sub-
strate 111 and the color filter substrate 112 facing the TFT
substrate 111. The TFT substrate 111 includes gate lines (not
shown), data lines (not shown), a TFT array (not shown),
pixel electrodes (not shown), and the like, and the color filter
substrate 112 includes a black matrix (not shown), acommon
electrode (not shown), and the like.

[0044] The liquid crystal panel 113 including the above
substrates disposed facing each other is disposed on the panel
guides 400, which will be described later.

[0045] The gate tape carrier package 114 is electrically
and/or physically connected to each gate line (not shown)
disposed on the TFT substrate 111, and the data tape carrier
package 115 is electrically and/or physically connected to
each data line (not shown) disposed on the TFT substrate 111.

[0046] In an exemplary embodiment, various driving parts
are mounted on the PCB 116 to process a gate-driving signal
and a data-driving signal, such that the processed gate-driving
signal can be input to the gate tape carrier package 114 and
that the processed data-driving signal can be input to the data
tape carrier package 115. In an assembled state of the LCD,
the data tape carrier package 115 is bent along an upper
portion of each of a corresponding one of the panel guides
400, which are disposed directly adjacent to an edge of an
upper packing sheet 510 of the packing sheet 500, and the
PCB 116 is interposed between a sidewall of the upper hous-
ing 160 and the upper packing sheet 510. The upper packing
sheet 510 is a substantially planar member.

[0047] Inexemplary embodiments, the plurality ofthe light
source 120 may be a plurality of a light-emitting diode
(“LEDs”), a plurality of a cold cathode fluorescent lamp
(“CCFLs”), a plurality of an external electrode fluorescent
lamp (“EEFLs™), or the like. In the illustrated embodiment,
the light sources 120 may be CCFLs. Each of the light sources
120 according to the illustrated embodiment extends in a
horizontal direction of the LCD, extending longitudinally ina
first direction.

[0048] The light sources 120 according to the illustrated
invention may be disposed in an edge type backlight assem-
bly. As shown in FIG. 1, the light sources 120 are disposed
directly adjacent to one or more sides of the LGP 130. The
light sources 120 may be disposed directly on a single (one)
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side of the LGP 130, or may be disposed directly on both of
opposing sides of the LGP 130.

[0049] The light sources 120 may be covered by the light
source covers 300, respectively. The light source covers 300
may be disposed on all sides of the light sources 120 except
for the side of the LGP 130 the light sources 120 disposed
adjacent to. Light generated and emitted from the light
sources 120 is transmitted to the optical sheets 140 to pass
through the optical sheets 140, via the LGP 130. The light
emitted from the light sources 120 first must pass through the
LGP 130 before entering the optical sheets 140.

[0050] At least one side of the LGP 130 faces the light
sources 120. The LGP 130 guides light generated and emitted
from the light sources 120. The LGP 130 according to the
illustrated embodiment concentrates light and/or adjusts the
amount of light. In order to efficiently guide light, an exem-
plary embodiment of the LGP 130 may include a light-trans-
mitting material, such as acrylic resin (e.g., polymethyl meth-
acrylate (“PMMA”)), or a material having a constant
refractive index, such as polycarbonate (“PC”).

[0051] The LGP 130 may be substantially rectilinear, or
wedge-shaped. The LGP 130 includes a light incident (side)
surface, an upper surface, a lower surface facing the upper
surface, and a plurality of side surfaces connecting the upper
surface and the lower surface to each other. The upper surface
of the LGP 130 may also be referred to as a light exiting or
emitting surface. Hereinafter, “upper” may refer to a viewing
side, or front of the LCD, while “lower” may refer to a side
opposing the viewing side, or rear of the LCD.

[0052] Light from the light sources 120 incident upon the
side surface of the LGP 130, which is made of the above
materials, has an angle less than a critical angle of the LGP
130. Thus, the light is input to the LGP 130, via a light
incident surface of the LGP 130 adjacenttoa light source 120.
In contrast, when the light is incident upon an upper or lower
surface of the LGP 130, an angle of incidence of the light is
greater than the critical angle of the LGP 130. Thus, the light
does not exit from the LGP 130. Instead, the light is evenly
delivered within the LGP 130. In an exemplary embodiment,
a diffusion pattern (not shown) may be disposed on at least
one of the upper and lower surfaces of the LGP 130. The
diffusion pattern directs light, which reaches the upper or
lower surface of the LGP 130, toward the liquid crystal panel
113.

[0053] The optical sheets 140 diffuse and concentrate light
which is received from the LGP 130. The optical sheets 140
may be disposed on the LGP 130 in a viewing side of the
LCD. In the illustrated exemplary embodiment, the optical
sheets 140 include a diffusion sheet 141, a prism sheet 142,
and a protective sheet 143.

[0054] Thediffusionsheet 141 is disposed directly adjacent
to and on the LGP 130 and enhances the luminance unifor-
mity of light which is received from the light sources 120. The
diffusion sheet 141 diffuses light, which is received from the
light sources 120, in order to reduce or effectively prevent the
light from being concentrated in a specific area.

[0055] The prism sheet 142 is disposed directly adjacent to
and on the diffusion sheet 141, and concentrates and outputs
light which is diffused by the diffusion sheet 141. The prism
sheet 142 may include first and second prism sheets, each
including respective prism patterns which cross each other. In
an exemplary embodiment, when sufficient luminance and
viewing angles can be secured by using only the first prism
sheet, the second prism sheet may be omitted.
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[0056] The protective sheet 143 may be disposed directly
adjacent to and on the prism sheet 142 and protect an upper
surface of the prism sheet 142. In addition, the protective
sheet 143 may diffuse light for uniform distribution of the
light.

[0057] The reflective sheet 150 is disposed directly on
lower packing sheet 520, and between the lower packing
sheet 520 and the LGP assembly 200. The upper packing
sheet 510 is a substantially planar member. From the light
emitted from the light sources 120, light which fails to travel
upward and leaks downward (e.g., toward a rear of the LCD),
1s reflected upward by the reflective sheet 150 toward the front
of the LCD.

[0058] In an exemplary embodiment, the reflective sheet
150 may be manufactured by spreading white pigments, such
as titanium oxide (Ti02), on a synthetic resin sheet. Bubbles
may also be spread on the synthetic resin sheet to diffuse light.
[0059] The reflective sheet 150 may be substantially rect-
angular, and both sides of the reflective sheet 150, which are
orthogonal to the direction in which the light sources 120
extend, may include inclined surfaces, respectively, to
enhance luminance of light.

[0060] The upper housing 160 is disposed on the liquid
crystal panel 113 and overlaps an edge portion of an upper
surface of the liquid crystal panel 113. The upper housing 160
may form the uppermost element of the LCD. A window,
which exposes the liquid crystal panel 113, is formed in the
upper surface of the upper housing 160. Portions of the upper
surface of the upper housing 160 may be bent downward (e.g.,
towards a rear of the LCD) at an angle to press upper edges of
the liquid crystal panel 113 against the panel guides 400 and
fix the liquid crystal panel 113 to the panel guides 400. The
bent portions of the upper surface of the upper housing 160
may hereinafter be referred to as upper housing sidewalls.
The upper edges of the liquid crystal panel 113 are disposed
contacting the panel guides 400 when the upper housing 160
is assembled in the LCD.

[0061] Theupper housing 160 may be coupled to sidewalls
of the sheet support 210, such as by hooks (not shown) and/or
screws (not shown). The upper housing sidewalls overlap and
surround the sheet support 210. In addition, the upper housing
160 may be adhered to an outer surface of the packing sheet
500, such as by using an adhesive, e.g., a double-sided tape.
Exposing holes (not shown) may be formed in one or more
sides of the packing sheet 500 to couple the sheet support 210
to the upper housing 160.

[0062] The sheet support 210 and the panel guide-fixing
protrusion 220 may hereinafter be referred to as a mold frame
or as a guide member. The sheet support 210 and the panel
guide-fixing protrusion 220 may be disposed as a single,
continuous and indivisible member. The sheet support 210
and the panel guide-fixing protrusion 220 may be integrated
with the LGP 130, such that the sheet support 210 and the
panel guide-fixing protrusion 220 forms a single, continuous
and indivisible member with the LGP 130, or such that the
sheet support 210 and the panel guide-fixing protrusion 220
are separable from the LGP 130.

[0063] Hereinafter, the sheet support 210, the panel guide-
fixing protrusion 220, and the LGP 130, which are integrated
with each other, will collectively be referred to as the LGP
assembly 200. The sheet support 210, the panel guide-fixing
protrusion 220, and the LGP 130 may be made of the same
material, and may each be formed by, e.g., injection molding.
Where the sheet support 210, the panel guide-fixing protru-
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sion 220 and the LGP 130 include the same material, a reflec-
tive material may be disposed on an outer surface of each of
the sheet support 210 and/or the panel guide-fixing protrusion
220.

[0064] Alternatively, the sheet support 210, the panel
guide-fixing protrusion 220, and the LGP 130 may be made of
different materials. Where the sheet support 210, the panel
guide-fixing protrusion 220, and the LGP 130 include differ-
ent materials, each of the sheet support 210 and the panel
guide-fixing protrusion 220 may be made of a mixture of light
non-transmitting resin, such as polycarbonate (“PC”), and
acrylonitrile butadiene styrene copolymer (“ABS™).

[0065] The sheet supports 210 including the panel guide-
fixing protrusion 220, may be disposed facing each other, and
may be arranged substantially perpendicular to a lengthwise
direction of the light sources 120. In the illustrated exemplary
embodiment, when the light sources 120 longitudinally
extend in a longitudinal direction of the LGP 130, the sheet
support 210 and the panel guide-fixing protrusion 220 may
each be longitudinally extended along a transverse (e.g., short
edge) directly of the LGP 130 to be parallel to a short-side
direction of the LGP 130.

[0066] Panel guide-fixing portions, such as the panel guide-
fixing protrusions 220, may be disposed on an upper surface
of each of the sheet support 210 and fix the panel guides 400,
which will be described later, to the sheet support 210.
[0067] When the sheet support 210 and the panel guide-
fixing protrusion 220 are disposed extended in the short-side
direction of the LGP 130, the light sources 120 and the light
source covers 300 are disposed in the long-side direction of
the LGP 130.

[0068] The light source covers 300 cover the light sources
120, respectively, and fix the light sources 120 to the LGP
130. A reflective material may be coated on an inner side
surface of each of'the light source covers 300 to minimize the
loss of light which is emitted from the light sources 120.
[0069] Each of the light source covers 300 may be bent in
the form of, e.g., English character “U.” Each of the light
source covers 300 includes a sidewall 320 which corresponds
to a sidewall of the LGP 130 and extends in the longitudinal
direction of the LGP 130, an upper surface 310 which extends
from an upper end of the sidewall 320 in a direction substan-
tially parallel with the LGP 130 and toward the LGP 130, and
a lower surface 330 which extends from a lower end of the
sidewall 320 toward the LGP 130 and is substantially parallel
with the upper surface 310. The light source covers 300 may
longitudinally extend in the longitudinal direction of the LGP
130. The upper surface 310 of each of the light source covers
300 may be disposed on the same plane (e.g., coplanar), or at
a same height from a reference point, as an upper surface of
the optical sheets 140. In an exemplary embodiment of the
present invention, the light source covers 300 may fix a pro-
truding portion of the optical sheets 140 to the upper surface
of the LGP 130. The lower surface 330 of each of the light
source covers 300 may be on the same plane (e.g., coplanar),
or at the same height from a reference point, as a lower surface
of the reflective sheet 150. In an exemplary embodiment of
the present invention, the light source covers 300 may fix a
protruding portion of the reflective sheet 150 to the lower
surface of the LGP 130.

[0070] Aheightofthe upper surface 310 of each of the light
source covers 300 is equal to that of the upper surface of each
of sheet supports 210. The upper surface 310 of each of the
light source covers 300 is on the same plane (e.g., coplanar) as



US 2010/0128198 Al

an upper surface of each of the sheet supports 210. Referring
to FIGS. 2 and 3, when a lower surface of the packing sheet
500 which will be described later, overlaps and contacts an
upper surface of the light source covers 300 and the upper
surface of the sheet support 210 and the panel guide-fixing
protrusion 220, the packing sheet 500 can remain substan-
tially flat (e.g., parallel with the LGP 130) on the upper
surfaces of the light source covers 300 and the sheet support
210. Consequently, the above parts can be wrapped in the
packing sheet 500 more securely.

[0071] Referring again to FIGS. 2 and 3, the LGP 130, the
optical sheets 140, the reflective sheet 150, and the light
source covers 300 are wrapped in the packing sheet 500. The
packing sheet 500, including the upper packing sheet 510 and
the lower packing sheet 520 completely overlaps side por-
tions and a bottom portion of the optical sheets 140, the
reflective sheet 150, and the light source covers 300. The
packing sheet 500 also overlaps an entire of upper surfaces of
the optical sheets 140, the reflective sheet 150, and the light
source covers 300, except for where the panel guide-fixing
protrusion 220 extends through the upper packing sheet 510
(FIG. 3). A whole of the optical sheets 140, the reflective sheet
150, and the light source covers 300 are disposed within the
packing sheet 500. Advantageously, entering of foreign mat-
ter into the LGP 130, the optical sheets 140, the reflective
sheet 150, and the light source covers 300 is reduced or
effectively prevented.

[0072] Where the packing sheet 500 is disposed completely
around the collection of the optical sheets 140, the reflective
sheet 150, and the light source covers 300, the packing sheet
500 compresses the optical sheets 140, the reflective sheet
150, and the light source covers 300 together and restricts
movement of these elements within the LCD. Since the opti-
cal sheets 140 are integrated with the reflective sheet 150 by
using the packing sheet 500, there is no need to form holes in
the optical sheets 140 and the reflective sheet 150, or use a
separate member such as a double-sided tape, to reduce or
effectively prevent the movement of the optical sheets 140
and the reflective sheet 150 in the LCD. Advantageously,
elements of the LCD according to the illustrated invention
can be manufactured more easily, while reducing a number of
separate parts to be assembled.

[0073] Referring to FIGS. 1 and 3, a plurality of an air
(venting) hole 5104 is formed completely through a thickness
of the upper packing sheet 510, and the upper packing sheet
510 solely defines the air holes 501a. As illustrated in FIG. 1,
the air holes 510a are disposed proximate to each of four
corners of the upper packing sheet 510, respectively, but the
invention is not limited thereto. Air can flow into the packing
sheet 500 through the air holes 5104, and reduce or effectively
prevent the optical sheets 140 from being attached to each
otherunder high-temperature or high-humidity conditions. In
addition, the air flowing into the packing sheet 500 can mini-
mize the difference between thermal expansion coefficients
of the elements of the LCD which may be made of different
materials. Advantageously, when the LCD according to the
illustrated embodiment is driven or tested for reliability under
high-temperature or high-humidity conditions, the possibility
that the optical sheets 140 contract, warp, get wrinkled, or
grind each other can be reduced.

[0074] The air holes 510a of the upper packing sheet 510
are disposed at locations corresponding to the locations of the
panel guides 400. As illustrated in FIG. 3, the air holes 5104
expose a portion of the LGP assembly 200, specifically, the
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panel guide-fixing protrusion 220. Since the air holes 510a
expose the panel guide-fixing protrusions 220, respectively,
the panel guides 400 disposed on the packing sheet 500 may
be coupled to the panel guide-fixing protrusions 220, which
are disposed extending completely through the packing sheet
500, by the air holes 510, respectively. Although not shown
in the drawings, a power outlet (not shown) may further be
disposed in the packing sheet 500.

[0075] The packing sheet 500 according to the illustrated
embodiment includes the upper packing sheet 510 and a
lower packing sheet 520. The upper packing sheet 510
directly contacts the upper surface of each of the sheet support
210, and the upper surface 310 of each of the light source
covers 300. The lower packing sheet 520 directly contacts a
lower surface of each of the sheet supports 210 and the lower
surface 330 of each of the light source covers 300. Since the
upper surface of the optical sheets 140 is on the same plane as
the upper surface 310 of each of the light source covers 300,
the upper packing sheet 510 can directly contact the optical
sheets 140. In addition, since the lower surface of the reflec-
tive sheet 150 is on the same plane as the lower surface 330 of
each of the light sources 300, the lower packing sheet 520 can
directly contact the reflective sheet 150.

[0076] The upper and lower packing sheets 510 and 520
according to the illustrated embodiment may be formed sepa-
rately and then subsequently assembled with each other, such
as being thermally pressed against each other. As a result, the
upper and lower packing sheets 510 and 520 may be coupled
to each other. Each of the upper packing sheet 510 and the
lower packing sheet 520 is a single, continuous and indivis-
ible member. In both FIGS. 2 and 3, a portion of edges of the
upper and lower packing sheets 510 and 520 are disposed
overlapping each other at sides of the lamp covers 300 and
sides of the LGP assembly 200, such as to completely sur-
round the collection of the optical sheets 140, the reflective
sheet 150, and the light source covers 300. These overlapping
portions of the upper and lower packing sheets 510 and 520
may be hereinafter referred to as bonding portions. Each of
the upper and lower packing sheets 510 and 520 may include
the bonding portions on four side surfaces of the LGP 130,
respectively. [n order to minimize an area in which the bond-
ing portions of the upper packing sheet 510 overlap those of
the lower packing sheet 520, corner portions of each of the
upper and lower packing sheets 510 and 520 may be removed,
such as by cutting.

[0077] The packing sheet 500 may be made of a heat-
resistant and light-transmitting material. In one exemplary
embodiment, the packing sheet 500 may be made of any one
of polyethylene, polypropylene, polyvinyl chloride, and
polyacrylate, or a combination of the same. Since the packing
sheet 500 is made of a heat-resistant material, it may not
contract or rupture when the light sources 120 and the light
source covers 300 are wrapped in the packing sheet 500.
Advantageously, since the light sources 120 and the light
source covers 300 as well as other parts can be wrapped in the
packing sheet 500 and fixed to each other, the structure of the
LCD can be simplified.

[0078] When necessary, a surface of the packing sheet 500
may be processed to become anti-static. In one exemplary
embodiment, the packing sheet 500 may have a surface resis-
tance of about 10® Ohms (Q) to about 10*> Ohms (€2). When
the packing sheet 500 has a surface resistance of less than
about 10%Q, the packing sheet 500 may not be sufficiently
insulating. When the packing sheet 500 has a surface resis-
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tance of more than about 10°Q, the packing sheet 500 may not
be sufficiently anti-static. Thus, foreign matter can be
attached to the packing sheet 500.

[0079] Light emitted from the light sources 120 passes
through the LGP 130, the optical sheets 140, and the packing
sheet 500 and travels toward the liquid crystal panel 113. In
one exemplary embodiment, a thickness of the packing sheet
500 may range from about 10 micrometers (um) to about 150
micrometers (um) in order to minimize a reduction in the
luminance of light which is emitted from the light sources
120, and in consideration of the hardness of the packing sheet
500. If the thickness of the packing sheet 500 is less than
about 10 um, the packing sheet 500 may be damaged during
the thermal pressing process. If the thickness of the packing
sheet 500 is greater than about 150 pm, a bending process of
the packing sheet 500 may be deteriorated.

[0080] As discussed above, and referring again to FIGS. 1
and 3, the panel guides 400 may be disposed at the four
corners of theupper packing sheet 510, respectively, and fixed
to the panel guide-fixing protrusions 220 by the air holes
510a, respectively. Fixing grooves 430 may be disposed in a
lower surface of the panel guides 400 and coupled to the panel
guide-fixing protrusions 220, respectively. The panel guide-
fixing protrusion 220 extending from the sheet support 210
through the upper packing sheet 510 protrudes from the lower
surface of the panel guide 400 into an inner area of the panel
guide 400. A portion of the upper packing sheet 510 is dis-
posed between the panel guide 400 and the upper surface of
the sheet support 210. Thus, the panel guides 400 can be
tightly fitted over the panel guide-fixing protrusions 220,
respectively.

[0081] Various methods may be used to couple the panel
guides 400 to the panel guide-fixing protrusions 220, respec-
tively. In one exemplary embodiment, the panel guide-fixing
protrusions 220 may be coupled respectively to the panel
guides 400 by hooks or clips. Alternatively, the panel guide-
fixing protrusions 220 may be slidably disposed into and thus
be coupled to the panel guides 400, respectively. In the illus-
trated embodiment, the panel guide-fixing protrusions 220
are disposed on each of the sheet supports 210. However, the
present invention is not limited thereto. In an alternative
exemplary embodiment, the panel guide-fixing protrusions
220 may also be disposed on each of the light source covers
300.

[0082] Referring again to FIGS. 1-3, each of the panel
guides 400 may include a panel guide sidewall 410, a panel
guide platform 420 and the fixing groove 430. The liquid
crystal panel 113 is disposed on and contacting an upper
surface of the panel guide platform 420. Edge sides of the
TFT substrate 111 and the color filter substrate 12 are dis-
posed facing and directly contacting inner surfaces of the
panel guide sidewall 410. In an plan view of the LCD, the
panel guides 400 may be shaped like English character “L”
and may be disposed at the four corners of the LCD, respec-
tively. The panel guide platform 420 and the panel guide
sidewall 410 may define a stepped portion of the panel guide
400, upon which the LC panel 113 is disposed.

[0083] A portion of the panel guides 400 is disposed over-
lapping and between a portion of both the LC panel 113 and
the packing sheet 500. At remaining portions of both the LC
panel 113 and the packing sheet 500, the LC panel 113 and the
packing sheet 500 are separated from each other, with no
other element or feature of the LCD disposed therebetween.
Advantageously, the panel guides 400 reduce or effectively
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prevent rubbing or grinding of the liquid crystal panel 113 and
the upper packing sheet 510 against each other. The data tape
carrier package 115 may be bent along an upper part of the
panel guide sidewall 410, and the PCB 116 may be interposed
between the upper packing sheet 510 and a sidewall of the
upper housing 160.

[0084] Hereinafter, a method of assembling an LCD
according to a second exemplary embodiment of the present
invention will be described in detail with reference to FIGS. 1
and 4A through 4E. For ease of description, elements having
the same functions as those illustrated in the drawings for the
first exemplary embodiment are indicated by like reference
numerals, and thus their description will be omitted or sim-
plified. FIGS. 4A through 4E are cross-sectional views
sequentially illustrating processes included in the method of
assembling an LCD according to the second exemplary
embodiment of the present invention.

[0085] Referring to FIGS. 1, 2 and 4A, the LGP 130 is
provided. The LGP 130 according to the illustrated embodi-
ment is integrated with the sheet support 210 and the panel
guide-fixing protrusion 220, either by being formed as a
single, continuous and indivisible unit or by forming parts
separately and subsequently assembling them. The providing
of the LGP 130 includes providing the sheet support 210 and
the panel guide-fixing protrusion 220. The sheet supports 210
including the panel guide-fixing protrusions 220 are disposed
facing each other and are integrated with the LGP 130 along
both of opposing sides of the LGP 130 which are substantially
perpendicular to the light source covers 300, respectively. As
described above in the first exemplary embodiment, an upper
surface of each of the sheet supports 210 is at the same height
as the upper surface 310 of each of the light source covers 300.
[0086] The LGP assembly 200, which includes the LGP
130 integrated with the sheet supports 210 and the panel
guide-fixing protrusions 220, may be made of a light-trans-
mitting material by injection molding. Alternatively, the sheet
support 210 and panel guide-fixing protrusion 220 may be
made of a light non-transmitting material.

[0087] Referring to FIG. 4B, the light sources 120 and the
light source covers 300 are disposed parallel to long sides of
the LGP 130, respectively. In the illustrated embodiment, the
optical sheets 140 and the reflective sheet 140 may be fixed to
the LGP 130 respectively by the upper surface 310 and the
lower surface 330 of each of the light source covers 300.
[0088] Referring to FIG. 4C, the upper packing sheet 510 is
disposed adjacent to and on the optical sheets 140, and the
lower packing sheet 520 is disposed adjacent to and under the
reflective sheet 150. The upper and lower packing sheets 510
and 520 according to illustrated embodiment are initially
provided separately. The upper packing sheet 510 may
directly contact the upper surface 310 of each of the light
source covers 300, and the lower packing sheet 520 may
directly contact the lower surface 330 of each of the light
source covers 300. Since the upper surface 310 of each of the
light source covers 300 is at the same height as the upper
surface of each of the sheet supports 210, the upper packing
sheet 510 can directly contact the upper surface 310 of each of
the light source covers 300 and the upper surface of each of
the sheet supports 210, and the lower packing sheet 520 can
directly contact the lower surface 330 of each of the light
source covers 300 and the lower surface of each of the sheet
supports 210.

[0089] Each of portions of the upper packing sheet 510
overlapping portions of the lower packing sheet 520 is ther-
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mally pressed against a corresponding overlapping portion of
the lower packing sheet 520. As a result, the upper packing
sheet 510 is bonded to the lower packing sheet 520 at areas
where the first and second packing sheets 510 and 520 are
overlapped with each other. The bonding of the first and
second packing sheets 510 maintains the packing sheet 500
taut around the elements of the LCD disposed within the
packing sheet 500.

[0090] Referring to FIG. 4D, the panel guides 400 are
pressed downward and thus coupled to the panel guide-fixing
protrusions 220, respectively. The panel guides 400 are
assembled with the guide-fixing protrusions 220 in a vertical
insertion direction, from a front of the LCD towards a rear of
the LCD. Since the panel guide-fixing protrusions 220 are
exposed by the air holes 510a in the upper packing sheet 510,
the panel guides 400 can be easily coupled onto the upper
packing sheet 510.

[0091] Referring to FIG. 4E, the liquid crystal panel 113
(see F1G. 1), which includes the TFT substrate 111 and the
color filter substrate 112, is disposed directly on the panel
guides 400. An entire of the liquid crystal panel 113 is dis-
posed between the panel guides 400 of the LCD, in the plan
view of the LCD.

[0092] Referring to again FIG. 2, the upper housing 160 is
coupled to sheet supports 210 and/or the panel guide-fixing
protrusion 220 or the packing sheet 500. The upper surface of
the upper housing 160 may press a portion of the upper
surface of the liquid crystal panel 113, and thus fix the liquid
crystal panel 113 to the panel guides 400.

[0093] Hereinafter, an LCD according to a third exemplary
embodiment of the present invention will be described in
detail with reference to FIG. 5. F1G. 5 is an exploded perspec-
tive view of the LCD according to the third exemplary
embodiment of the present invention.

[0094] Longsides 511aand 5115 of an upper packing sheet
511 may be thermally pressed against long sides 521a and
5215 of a lower packing sheet 521 which correspond to the
long sides 511a and 5115 of the upper packing sheet 511,
respectively. The long sides 511a and 5214, and the long sides
5125 and 5215 may be pressed where a portion of the long
sides 511a, 5115, 521a and 5215 are overlapped with each
other, respectively. Alternatively, respective edge faces of the
long sides 511a and 521a, and the long sides 5125 and 5215
may be pressed together such that the edge faces contact and
meet each other and there is no overlapping portions of the
long sides 511a, 5115, 5115 and 5215.

[0095] Theupper packing sheet 511 and the lower packing
sheet 521 define a single, continuous and indivisible member
of the LCD. An adhesive layer 531 is disposed on an edge of
alower surface of a short side 511¢ of the upper packing sheet
511. The adhesive layer 531 is adhered to a lower surface of
the lower packing sheet 521, when a portion of the upper
packing sheet 511 is overlapped with a portion of the lower
packing sheet 521.

[0096] A packing sheet 501 according to the illustrated
embodiment is essentially shaped like an envelope, and is a
single and continuous member defined by the upper and lower
packing sheets 511 and 521. Since the upper and lower pack-
ing sheets 511 and 521 are continuous with each other, there
is no overlapping portions at an area between the upper and
lower packing sheets 511 and 521.

[0097] When the packing sheet 501 is assembled in the
LCD, the packing sheet 501, including the upper packing
sheet 511 and the lower packing sheet 521 may completely
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overlap side portions and a bottom portion of the optical
sheets 140, the reflective sheet 150, and the light source
covers 300. The packing sheet 501 may also overlap an entire
ofupper surfaces of the optical sheets 140, the reflective sheet
150, and the light source covers 300, except for where the
panel guide-fixing protrusion 220 extends through the upper
packing sheet 510 (FIG. 3). A whole of the optical sheets 140,
the reflective sheet 150, and the light source covers 300 are
disposed within the packing sheet 501.

[0098] Where an amount of overlapping portions of the
upper packing sheet 511 and a portion of the lower packing
sheet 521, which are thermally pressed against each other, are
reduced, the formation of creases or wrinkles in the packing
sheet 501 is advantageously reduced. In addition, since an
adhesive surface between the upper packing sheet 511 and the
lower packing sheet 521 is located on the lower packing sheet
521, the luminance of the LCD is not undesirably affected or
reduced.

[0099] Hereinafter, a method of assembling an LCD
according to a fourth exemplary embodiment of the present
invention will be described in detail with reference to FIGS. 5
and 6A through 6C. FIGS. 6A through 6D are views sequen-
tially illustrating processes included in the method of assem-
bling an LCD according to the fourth exemplary embodiment
of the present invention.

[0100] Referring to FIG. 6A, an LGP assembly 200 is pro-
vided. The LGP assembly 200 includes an LGP 130, sheet
supports 210, and panel guide-fixing protrusions 220. The
sheet supports 210 each including a panel guide-fixing pro-
trusion 220, face each other and are longitudinally extended
along short sides of the LGP 130 to be integrated with the
LGP 130.

[0101] In addition, one or more optical sheets 140 are dis-
posed on the LGP 130, and a reflective sheet 150 is disposed
under the LGP 130.

[0102] Light sources 120 and light source covers 300 are
disposed adjacent to and on one or more light incident sides of
the LGP 130. The optical sheets 140 and the reflective sheet
150 are pressed against the LGP 130 by using upper and lower
surfaces 310 and 330 of each of the light source covers 300,
and thus fixed to the LGP 130.

[0103] Referring to FIG. 6B, the packing sheet 501 includ-
ing vent (air) holes 510a is provided. As in the third exem-
plary embodiment, the lower packing sheet 521 of the pack-
ing sheet 501 may longitudinally extend in a long-side
direction of the upper packing sheet 511. The packing sheet
501 is provided as a single and continuous member defined by
the upper and lower packing sheets 511 and 521. The long
sides 511a and 521a, and the long sides 5116 and 5215,
collectively define single and continuous longitudinal edges
of the packing sheet 501, respectively.

[0104] The long sides 511a and 5115 of the upper packing
sheet 511 are thermally pressed against the long sides 521a
and 5215 of the lower packing sheet 521 which correspond to
the long sides 511a and 5115 of the upper packing sheet 511,
respectively. In the illustrated embodiment, thermal pressure
may be applied onto the upper packing sheet 511 and the
lower packing sheet 521 in a direction indicated by arrows in
FIG. 6B. Since the upper and lower packing sheets 511 and
521 are continuous with each other, there is no overlapping
portions at an area between the upper and lower packing
sheets 511 and 521.

[0105] Referring to FIG. 6C, the previously assembled col-
lection of the optical sheets 140, the LGP 130, the light source
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covers 300, and the reflective sheet 150 are inserted into the
packing sheet 501 through an open side of the envelope-
shaped packing sheet 501, in an insertion direction substan-
tially parallel with the longitudinal direction of the LCD. At
the open side of the bonded packing sheet 501, the short side
511c of the upper packing sheet 511 extends further in the
longitudinal direction of the packing sheet 501, than the short
side 521c¢ of the lower packing sheet 521. A distance of
extension of the short side 511c¢ of the upper packing sheet
511 may be substantially the same as a width of the adhesive
layer 531 taken in the longitudinal direction of the packing
sheet 501.

[0106] Referring to FIG. 6D, an end of the upper packing
sheet 511 is bent, and the edge of the short side 511¢ of the
upper packing sheet 511, on which the adhesive layer 531 is
disposed, is adhered to the lower surface of the lower packing
sheet 521, to essentially close the open end of the packing
sheet 501 and dispose the whole of the optical sheets 140, the
reflective sheet 150, and the light source covers 300 within the
packing sheet 501.

[0107] As in the second exemplary embodiment, panel
guides 400 are fixed to the panel guide-fixing protrusions 220,
respectively, and a liquid crystal panel 113 is placed on the
panel guides 400. Finally, an upper housing 160 is coupled to
the packing sheet 501.

[0108] Hereinafter, an LCD according to a fifth exemplary
embodiment of the present invention will be described in
detail. FIG. 7 is an exploded perspective view of the LCD
according to the fifth exemplary embodiment of the present
invention.

[0109] Referring to FIG. 7, the LCD according to the illus-
trated embodiment is identical to the LCD according to the
third exemplary embodiment in that an upper and lower pack-
ing sheets 512 and 522 are disposed continuously with each
other to form a packing sheet 502. In the illustrated embodi-
ment, however, the lower packing sheet 522 longitudinally
extends in a short-side direction of the upper packing sheet
512, which is a longitudinal direction of the LCD.

[0110] Short sides 512a and 5124 of the upper packing
sheet 512 may be thermally pressed against short sides 522a
and 5224 of the lower packing sheet 522 which correspond to
the short sides 512a and 5125 of the upper packing sheet 512,
respectively. An adhesive layer 532 is disposed on an edge of
alongside 512¢ of the upper packing sheet 512. The adhesive
layer 532 is adhered to a lower surface of the lower packing
sheet 521 at an overlapping portion of the lower packing sheet
521 adjacent to the long side 522¢.

[0111] Hereinafter, a method of assembling an LCD
according to a sixth exemplary embodiment of the present
invention will be described in detail with reference to FIGS. 7
and 8A through 8C. FIGS. 8A through 8C are views sequen-
tially illustrating processes included in the method of assem-
bling an LCD according to the sixth exemplary embodiment
of the present invention.

[0112] Referring to FIG. 8A, the packing sheet 502 includ-
ing air holes 510a is provided. As in the fifth exemplary
embodiment, the packing sheet 502 includes the upper pack-
ing sheet 512 and the lower packing sheet 522 which extends
in the short-side direction of the upper packing sheet 512. The
packing sheet 502 is provided as a single and continuous
member defined by the upper and lower packing sheets 512
and 522. The short sides 512a and 5224, and the short sides
512 and 5225, collectively define single and continuous
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longitudinal edges of the packing sheet 502, respectively. The
packing sheet 502 longitudinally extends in a transverse
direction of the LCD.

[0113] The short sides 512a and 5124 of the upper packing
sheet 512 are thermally pressed against the short sides 5224
and 522 of the lower packing sheet 522 which correspond to
the short sides 512a and 5125 of the upper packing sheet 512,
respectively. In the case, thermal pressure may be applied
onto the upper and lower packing sheets 512 and 522 in a
direction indicated by arrows.

[0114] Referring to FIG. 8B, the optical sheets 140, the
LGP 130, the light source covers 300, and the reflective sheet
150 are inserted into the envelope-shaped packing sheet 502,
in an insertion direction substantially parallel with the trans-
verse direction of the LCD. At the open side of the bonded
packing sheet 502, the long side 512¢ of the upper packing
sheet 512 extends further in the longitudinal direction of the
packing sheet 502, than the long side 522¢ of the lower
packing sheet 522. A distance of extension of the long side
512¢ of the upper packing sheet 512 may be substantially the
same or greater than a width of the adhesive layer 532 taken
in the longitudinal direction of the packing sheet 502.
[0115] Referring to FIG. 8C, the upper packing sheet 512 is
bent, and the edge of the long side 512¢ of the upper packing
sheet 511, on which the adhesive layer 532 is disposed, is
adhered to the lower surface of the lower packing sheet 522.
[0116] Hereinafter, an LCD according to a seventh exem-
plary embodiment of the present invention will be described
in detail with reference to FIG. 9. FIG. 9 is an exploded
perspective view of the LCD according to the seventh exem-
plary embodiment of the present invention.

[0117] Referring to FIG. 9, an adhesive layer 533a or 533b
is disposed on an edge of a lower surface at each side of an
upper packing sheet 513. In the illustrated embodiment, the
adhesive layer 533a and 5335 longitudinally extends substan-
tially a whole length of the sides of the upper packing sheet
513, and are disposed on each of four sides of the upper
packing sheet 513. In the illustrated embodiment, the upper
packing sheet 513 and a lower packing sheet 520 are indi-
vidually formed separately, and the adhesive layers 533a and
533b areadhered to alower surface ofthe lower packing sheet
520.

[0118] The upper packing sheet 513 includes a main por-
tion which is substantially rectilinear, and side portions
extending from edges of the main portion. Fach of the side
portions includes a first edge substantially the same as a
respective edge of the main portion, and a second edge at a
distal end of the side portions. A longitudinally length of each
second edge of a side portion, is smaller than a longitudinal
length of each first edge of the side portion, such that end
edges of the side portion are inclined.

[0119] The lower packing sheet 520 according to the illus-
trated embodiment is shorter in a longitudinal direction than
those according to previously illustrated embodiments. Thus,
the lower packing sheet 520 according to the illustrated
embodiment does not cover side surfaces of an LGP 130 and
is disposed only under a reflective sheet 150.

[0120] The adhesive layers 533a and 5335, which are dis-
posedon the edges of the four sides of the upper packing sheet
513, respectively, are adhered to a rear surface of the lower
packing sheet 520 disposed under the reflective sheet 150.
The bonding area of the packing sheet 503 is completely
disposed at a rear of the reflective sheet 150, and not at sides
of the LGP 130 as in previously illustrated embodiments.
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Advantageously, since the upper packing sheet 513 and the
lower packing sheet 520 are not bonded to each other on the
side surfaces ofthe LGP 130, the risk that bonding portions of
the upper packing sheet 513 and the lower packing sheet 520
will move or crease can be reduced. Furthermore, since the
bonding portions are not located on or overlapping a liquid
crystal panel 113, a reduction in the luminance of the LCD
can be reduced or effectively prevented.

[0121] Hereinafter, a method of assembling an LCD
according to an eighth exemplary embodiment of the present
invention will be described in detail with reference to FIGS. 9
and 10. FIG. 10 is a cross-sectional view for explaining the
method of assembling an LCD according to the eighth exem-
plary embodiment of the present invention.

[0122] Referring to FIG. 10, the packing sheet 503 includ-
ing air holes 510a is provided.

[0123] Thelowerand upper packing sheets 520 and 513 are
disposed under and on the optical sheets 140, the LGP 130,
the light source covers 300, and the reflective sheet 150,
respectively.

[0124] The adhesive layers 533a and 5335, which are dis-
posed on the edges of the four sides ofthe upper packing sheet
513, are adhered to the lower surface of the lower packing
sheet 520. Thereafter, panel guides 400 and the liquid crystal
panel 113 are placed on the packing sheet 503. As a result, the
LCD of FIG. 9 is completely assembled.

[0125] Hereinafter, an LCD according to a ninth exemplary
embodiment of the present invention will be described in
detail with reference to FIGS. 11 and 12. FIG. 11 is an
exploded perspective view of the LCD according to the ninth
exemplary embodiment of the present invention. FIG. 12is a
cross-sectional view of the LCD according to the ninth exem-
plary embodiment of the present invention, taken along line
C-C' of FIG. 11

[0126] While the LCD according to the first exemplary
embodiment includes the LGP assembly 200 (see FIG. 1), the
LCD according to the illustrated embodiment includes a plu-
rality of a guide member 204, each fixing an end of optical
sheets 140 to an end of an LGP 130.

[0127] The guide members 204 may be disposed longitu-
dinally extended substantially perpendicular to a longitudinal
extension direction of the light source covers 300. The guide
members 204 may be disposed facing each other and may be
disposed substantially parallel to short (e.g., transverse) sides
of the LGP 130, respectively. In a cross-sectional view, the
guide members 204 may be shaped like English character “U”
and extend in a short-side direction of the LGP 130. Each of
the guide members 204 may include a sheet holder sidewall
214, a guide member upper surface 234, and a guide member
lower surface 244. A plurality of a panel guide-fixing protru-
sions 224 may be disposed on each of the guide member
upper surfaces 234. The panel guide-fixing protrusions 224
may be disposed on the guide members 204 as illustrated in
FIG. 11, or may be disposed on an upper surface of the light
source covers 300.

[0128] Referring to FIG. 12, the guide member upper sur-
face 234 may press the optical sheets 140 against the LGP 130
and thus fix the optical sheets 140 to the LGP 130. Outer edge
surfaces of the optical sheets 140 are disposed contacting an
inner edge surface of the guide member upper surface 234,
and an uppermost surface of the optical sheets 140 may be
substantially coplanar with an uppermost surface of the guide
member upper surface 234. The guide member lower surface
244 may fix a reflective sheet 150 to a lower surface of the
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LGP 130. Outer edge surfaces of the reflective sheet 150 are
disposed contacting an inner edge surface of the guide mem-
ber lower surface 244, and a lowermost surface of the reflec-
tivesheet 150 may be substantially coplanar with alowermost
surface of the guide member lower surface 244.

[0129] In the illustrated embodiment, outer edges of the
LGP 130 may be disposed separated from inner surfaces of
the sheet holder sidewall 214. A portion of the LGP 130 is
disposed between the guide member upper surface 234 and
the guide member lower surface 244, unlike the first exem-
plary embodiment in FIGS. 1 and 3, where outer edges of the
LGP 130 are disposed coplanar with the inner surface of the
sheet support 210.

[0130] The guide member upper surface 234 may be at the
same height as an upper surface 310 of each of the light source
covers 300, such that upper surfaces of both the guide mem-
ber upper surface 234 and the light source covers 300 are
coplanar. Accordingly, an upper packing sheet 510 and lower
packing sheet 520 ofa packing sheet 500 can remain flat (e.g,,
parallel with the reflective sheet 150 and the optical sheets
140) on the guide member upper surface 234 and the upper
surface 310, and under the reflective sheet 150, respectively.
Advantageously, packing uniformity can be enhanced.
[0131] Hereinafter, a method of assembling an LCD
according to a tenth exemplary embodiment of the present
invention will be described in detail with reference 1o FIGS.
11,12 and 13 A through 13C. FIG. 13A through 13C are views
sequentially illustrating processes included in the method of
assembling an LCD according to the tenth exemplary
embodiment of the present invention.

[0132] Referring to FIGS. 11 and 13A, the LGP 130 is
provided, and the optical sheets 140 and the reflective sheet
150 are disposed on and under the LGP 130, respectively.
[0133] Referring to FIG. 13B, light sources 120 and the
light source covers 300 are disposed one or more sides of the
LGP 130. In the illustrated embodiment, a case where the
light source covers 300 are disposed longitudinally extending
to long sides of the LGP 130, respectively, will be described.
The upper surface 310 of each of the light source covers 300
may fix the optical sheets 140 to the LGP 130, and the lower
surface 330 of each of the light source covers 300 may fix the
reflective sheet 150 to the lower surface of the LGP 130.
[0134] Referring to FIG. 13C, the guide members 204 are
disposed longitudinally extending parallel to the short sides
ofthe LGP 130. The guide member upper surface 234 of each
of the guide members 204 may press the optical sheets 140
against the LGP 130 and thus fix the optical sheets 140 to the
LGP 130. In addition, the guide member lower surface 244 of
each of the guide members 204 may press the reflective sheet
150 against the lower surface of the LGP 130 and thus fix the
reflective sheet 150 to the lower surface of the LGP 130.
[0135] Finally, the panel guides 400 and the liquid crystal
panel 113 are disposed as shown in FIG. 11. As a result, the
LCD is completely assembled.

[0136] Hereinafter, an LCD according to an eleventh exem-
plary embodiment of the present invention will be described
in detail. FIG. 14 is a cross-sectional view of the LCD accord-
ing to the eleventh exemplary embodiment of the present
invention.

[0137] Referring to FIG. 14, unlike the first exemplary
embodiment in FIG. 2, the LCD according to the illustrated
embodiment includes a prism pattern 535 disposed on an
upper surface of an upper packing sheet 510. Since the prism
pattern 535 is disposed on an upper surface of the upper
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packing sheet 510, optical sheets 140 may not include a prism
sheet 142. Advantageously, elements of the LCD disposed
between the upper packing sheet 510 and a lower packing
sheet 520 can be more easily integrated with each other since
one less member (e.g., the prism sheet 142) is required, fur-
ther reducing time and costs of manufacturing the LCD.

[0138] The prism pattern 535 disposed on the upper pack-
ing sheet 510 may include an array of triangular prisms,
lenses, and/or lenticular lenses.

[0139] Hereinafter, an LCD according to a twelfth exem-
plary embodiment of the present invention will be described
in detail with reference to FI1G. 15. FIG. 15 is a cross-sectional
view of the LCD according to the twelfth exemplary embodi-
ment of the present invention.

[0140] Referringto FIG. 15, optical sheets 140 according to
the illustrated embodiment do not include a protective sheet
(see the protective sheet 143 in FIG. 1). Instead, a protective
particle layer 536 is disposed on an upper surface of an upper
packing sheet 510.

[0141] Inanexemplary embodiment, the protective particle
layer 536 may include organic particles, such as acrylic,
silica, or urethane particles. In addition, particles of the pro-
tective particle layer 536 may be shaped like spheres, pellets,
or oval spheres. The protective particle layer 536 improves
the scratch-proofness of the upper packing sheet 510 and a
lower packing sheet 520. Since the protective particle layer
536is disposed between the a liquid crystal panel 113 and the
upper packing sheet 510, rubbing and grinding of the liquid
crystal panel 113 against the upper packing sheet 510 can be
reduced or effectively prevented. Since the protective particle
layer 536 is disposed on an upper surface of the upper packing
sheet 510, the protective sheet may be omitted and thus may
notbe wrapped in the upper and lower packing sheets 510 and
520. Advantageously, elements of the LCD disposed between
the upper packing sheet 510 and a lower packing sheet 520
can be more easily integrated with each other since one less
member (e.g., the protective sheet) is required, further reduc-
ing time and costs of manufacturing the LCD.

[0142] Inanexemplary embodiment, the protective particle
layer 536 may be formed such that the upper and lower
packing sheets 510 and 520 have a haze value of about 3% to
about 70%. When the upper and lower packing sheets 510 and
520 have a haze value of less than about 3%, the density of
organic particles of the protective particle layer 536 is rela-
tively low. Thus, the liquid crystal panel 113 and the upper
packing sheet 510 may grind each other. When the upper and
lower packing sheets 510 and 520 have a haze of about 70%
or more, they may become hazy, thereby undesirably reduc-
ing the luminance of the LCD.

[0143] The protective particle layer 536 according to the
illustrated embodiment is not limited to the above configura-
tion. Alternatively, the protective particle layer 536 may be
integrated with the prism pattern 535 as described with
respect to the eleventh exemplary embodiment, and then both
disposed on the upper packing sheet 510.

[0144] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and detail may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims. The
exemplary embodiments should be considered in a descrip-
tive sense only and not for purposes of limitation.
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What is claimed is:

1. A liquid crystal display comprising:

a backlight assembly comprising:

alight guide plate including a light emitting surface, first
sides disposed longitudinally extending in a first
direction, and second sides disposed longitudinally
extending in a second direction which crosses the first
direction,

optical sheets which are disposed on the light guide
plate,

areflective sheet which is disposed under the light guide
plate opposing the optical sheets,

light sources which are disposed adjacent to at least one
of the first sides of the light guide plate,

light source covers which cover the light sources,
respectively,

guide members which are disposed adjacent to at least
one of the second sides of the light guide plate, and

a packing sheet within which the light guide plate, the
optical sheets, the reflective sheet, the light source
covers, and the guide members are disposed;

panel guides which are disposed on an upper surface ofthe

packing sheet and coupled to the guide members,
respectively; and

aliquid crystal panel which is disposed on the panel guides,

2. The liquid crystal display of claim 1,

wherein the packing sheet comprises through-holes at

locations corresponding to locations of the panel guides,
respectively, and

wherein each of the guide members comprises a plurality

of a panel guide-fixing portion disposed on an upper
surface of the guide members, the panel guide-fixing
portions of the guide member are disposed extending
completely through the through-holes of the packing
sheet, and are coupled to the panel guides, respectively.

3. The liquid crystal display of claim 1, wherein the upper
surface of each of the guide members, which excludes the
panel guide-fixing portions, is on a same plane as an upper
surface of each of the light source covers.

4. The liquid crystal display of claim 3, wherein the pack-
ing sheet comprises:

an upper packing sheet which directly contacts the upper

surface of each of the guide members and the upper
surface of each of the light source covers; and

a lower packing sheet which directly contacts a lower sur-

face of each of the guide members and a lower surface of
each of the light source covers.

5. The liquid crystal display of claim 4, further comprising
an adhesive layer which is formed on an edge of each side of
the upper packing sheet, wherein the upper packing sheet and
the lower packing sheet are formed separately, and the adhe-
sive layer is adhered to a lower surface of the lower packing
sheet.

6. The liquid crystal display of claim 4, wherein the lower
packing sheet longitudinally extends in a transverse direction
or a longitudinal direction of the upper packing sheet, and is
disposed continuously with the upper packing sheet such that
the packing sheet is a single and continuous member.

7. The liquid crystal display of claim 6, further comprising
an adhesive layer which is disposed on an edge of a distal end
of the upper packing sheet opposing the lower packing sheet,
wherein the adhesive layer is adhered to a lower surface of a
distal end of the lower packing sheet when the upper packing
sheet and the lower packing sheet are combined.



US 2010/0128198 Al

8. The liquid crystal display of claim 1, further comprising
a protective particle layer which is disposed on the upper
surface of the packing sheet.
9. The liquid crystal display of claim 8, wherein the pro-
tective particle layer is configured such that the packing sheet
has a haze value of about 3% to about 70%.
10. The liquid crystal display of claim 1, further compris-
ing a prism pattern which is disposed on the upper surface of
the packing sheet.
11. The liquid crystal display of claim 1, wherein the pack-
ing sheet has a thickness taken in a direction orthogonal to the
first and second directions of about 10 micrometers (pm) to
about 150 micrometers (Lm).
12. The liquid crystal display of claim 1, wherein the pack-
ing sheet has a surface resistance of about 10* Ohms (Q) to
about 10" Ohms (Q).
13. A method of assembling a liquid crystal display, the
method comprising:
disposing one or more optical sheets on a light guide plate,
and disposing a reflective sheet under the light guide
plate opposing the optical sheets, the light guide plate
including a light emitting surface, first sides disposed
longitudinally extending in a first direction, and second
sides disposed longitudinally extending in a second
direction which crosses the first direction;
disposing light sources adjacent to at least one of the first
sides of the light guide plate, and disposing light source
covers which cover the light sources, respectively, an
upper surface of the light source covers being coplanar
with an uppermost surface of the optical sheets;

providing guide members each of which are disposed lon-
gitudinally extending substantially parallel with and dis-
posed adjacent to at least one of the second sides of the
light guide plate;

wrapping the light guide plate, the optical sheets, the

reflective sheet, the light source covers, and the guide
members in a packing sheet;

coupling panel guides to the gnide members, respectively,

and disposing a portion of the packing sheet between the
panel guides and the guide members; and

disposing a liquid crystal panel on the panel guides.

14. The method of claim 13, wherein the packing sheet
comprises:

an upper packing sheet which directly contacts the upper

surface of each of the light source covers, the upper
packing sheet including a plurality of edges; and

a lower packing sheet which directly contacts a lower sur-

face of each of the light source covers.

15. The method of claim 14, wherein

the packing sheet further comprises an adhesive layer

which is disposed on a lower surface and adjacent to
each of the edges of the upper packing sheet,

the upper packing sheet and the lower packing sheet are

formed separately, and

the wrapping of the light guide plate, the optical sheets, the

reflective sheet, the light source covers, and the guide
members in a packing sheet comprises adhering the
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adhesive layer disposed adjacent to each of the edges of
the upper packing sheet, to a lower surface of the lower
packing sheet.

16. The method of claim 14, wherein
the packing sheet further comprises an adhesive layer
which is formed on a lower surface and adjacent to a first
edge of the upper packing sheet longitudinally extend-
ing in a third direction,
the lower packing sheet longitudinally extends in a trans-
verse direction or a longitudinal direction of the upper
packing sheet, and is disposed continuously with the
upper packing sheet, such that the packing sheet com-
prises a single and continuous second edge, and a single
and continuous third edge, each longitudinally extended
in a fourth direction crossing the third direction, and
the wrapping of the light guide plate, the optical sheets, the
reflective sheet, the light source covers, and the guide
members in the packing sheet comprises:
thermally pressing portions of the second edge of pack-
ing sheet together and portions of the third edge of the
packing sheet together, thereby leaving a side of the
packing sheet open;
inserting the optical sheets, the light guide plate, the
light source covers, the reflective sheet, and the guide
members into the packing sheet through the open
side; and
adhering the adhesive layer at the first edge of the upper
packing sheet to the lower surface of the lower pack-
ing sheet.

17. The method of claim 16, wherein the adhering the
adhesive layer at the first edge of the upper packing sheet to
the lower surface of the lower packing sheet, disposes an
entire of the light guide plate, the optical sheets, the reflective
sheet and the light source covers within the packing sheet, and
disposes a portion of the guide members in the packing sheet.

18. The method of claim 13, wherein, the providing guide
members includes disposing an upper surface of each of the
guide members on a same plane as the upper surface of each
of the light source covers.

19. The method of claim 18, wherein

the liquid crystal display further comprises through-holes
extended completely through the packing sheet, and
each of the guide members comprises a plurality of a
panel guide-fixing protrusion which are disposed on the
upper surface of each of the guide membets, each of the
panel guide-fixing protrusion passing through the
through-holes, respectively, and

the coupling panel guides to the guide members comprises
fixing the panel guides to the panel guide-fixing protru-
sions of the guide members, respectively, after the wrap-
ping of the light guide plate, the optical sheets, the
reflective sheet, the light source covers, and the guide
members in the packing sheet.

L T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

EHA

IPCH XS
CPCHRF
R 54X

Hfth 237 STk
EING

BE@®F)

—MREERE , SREXAH  ERSISHENRRER. EXAHS
BEXR, REESHKREWXZS  REESHRTHANRS R "
SHABHNED —PF-MWRELKR , BRZSFARBN LIRS, KR,
DARRBESHBRNED —NE_MRENEISHH  URERSK
], K2R, RER , KEZMEISHENEER. 288, ERSISH
REEBRR EHDBEZEDEISHMG. REARKELERS L.
B GEESE —MAYEHRE BRI,

patsnap

RBEREREARS X

US20100128198A1 ASHONINE 2010-05-27
US12/574246 B B 2009-10-06
ZEfRFH/RA At

SAMSUNG ELECTRONICS CO. , LTD.

=EDISPLAY CO., LTD.

KIM TAE SEOK

KIM SANG SOO

JANG TAE SEOK
CHOI JIN SUNG
CHUNG SEUNG HWAN

KIM, TAE-SEOK

KIM, SANG-SOO

JANG, TAE-SEOK
CHOI, JIN-SUNG
CHUNG, SEUNG-HWAN

GO02F1/1335 F21V7/22 H01J9/24

G02B6/0088 G02F2001/133311 G02F2001/133325 G02F1/133308
1020080117020 2008-11-24 KR

uS8587746

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/847a82d5-1f5e-427a-a868-5e4e825d03c0
https://worldwide.espacenet.com/patent/search/family/042195927/publication/US2010128198A1?q=US2010128198A1
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=%2220100128198%22.PGNR.&OS=DN/20100128198&RS=DN/20100128198

