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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit of Korean
Patent Application No. 10-2014-0023470, filed in Korea on
Feb. 27, 2014, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device, and more particularly, to a low-weight
LCD device having a thin profile and a narrow bezel.

[0004] 2. Discussion of the Related Art

[0005] Display devices represent electrical signals as visual
images. Particularly, LCD devices and organic light emitting
diode (OLED) display devices are flat panel display devices
having characteristics of light weight, thin profile, and low
power consumption relative to cathode-ray tube display
devices.

[0006] Among these devices, since LCD devices display
moving images with a high contrast ratio, LCD devices have
been widely used.

[0007] An LCD device includes a liquid crystal panel. Two
substrates with a liquid crystal layer therebetween are
attached to form the liquid crystal panel. The alignment of the
liquid crystal molecules is changed by an electric field gen-
erated in the liquid crystal panel such that images can be
displayed by controlling light transmissivity.

[0008] Since the liquid crystal panel does not include a light
source, the LCD device includes a light source. As a result, a
backlight unit including the light source is disposed under the
liquid crystal panel.

[0009] A main frame surrounds side surfaces of the liquid
crystal panel and the backlight unit, and a top frame covers a
front edge of the liquid crystal panel. A bottom frame covers
a rear surface of the backlight unit. The main frame, the top
frame, and the bottom frame are combined for assembly.
[0010] Recently, the LCD device has been used as the
monitor of desktop computers and portable computers as well
as a wall-mounted television. It is beneficial to develop LCD
devices having a large display area, low weight, and low
volume.

[0011] However, the many elements in the LCD device
limit the device’s lightness and slimness. In addition, the
complex assembly process increases assembly time. Large
display areas are limited, particularly in narrow-bezel-type
LCD devices.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed to an
LCD device that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

[0013] The present invention provides an LCD device hav-
ing a narrow bezel.

[0014] The present invention also provides for more secure
assembly of an LCD device.

[0015] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
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particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0016] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, the present invention provides
a liquid crystal display device with a liquid crystal panel
including first and second substrates and a liquid crystal layer
between the first and second substrates; a backlight unitunder
the liquid crystal panel; a bottom frame including a horizontal
surface and first, second, third, and fourth side surfaces, the
first side surface corresponding to a first edge of the liquid
crystal panel and being opposite to the second side surface,
wherein the liquid crystal panel has a size larger than the
bottom frame such that a side of the liquid crystal panel
protrudes beyond the bottom frame; a main frame including a
first guide portion corresponding to the first edge and a second
guide portion corresponding a second edge of the liquid crys-
tal panel opposite to the first edge; and an adhesive covering
the side of the liquid crystal panel and an outer side ofthe third
and fourth side surfaces.

[0017] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0019] FIG. 1 is an exploded perspective view of an LCD
device according to a first embodiment of the present inven-
tion.

[0020] FIG. 2 is a schematic perspective view of a main
frame with a bottom frame.

[0021] FIGS. 3A and 3B are cross-sectional views along
the lines III-IIT and IIT"-IIT" in FIG. 1, respectively.

[0022] FIG. 4is across-sectional view along the line IIT'-I1T'
in FIG. 1 of an LCD device according to a second embodi-
ment of the present invention.

[0023] FIG.51is across-sectional view along the line IIT'-I1T'
in FIG. 1 of an LCD device according to a third embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0024] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0025] FIG. 1 is an exploded perspective view of an LCD
device according to a first embodiment of the present inven-
tion.

[0026] AsshowninFIG.1,an LCD device includes aliquid
crystal panel 110, a backlight unit 120, a main frame 130, and
a bottom frame 150.

[0027] The liquid crystal panel 110 includes first and sec-
ond substrates 112 and 114 facing each other and a liquid
crystal layer (not shown) therebetween.

[0028] In an active matrix type, array elements, for
example, a gate line (not shown), a data line (not shown), a
thin film transistor (not shown), and a pixel electrode (not
shown), are formed on the first substrate 112. The gate and
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data lines cross each otherto define a pixel region, and the thin
film transistor is formed at a crossing point of the gate and
data lines. The pixel electrode is disposed in the pixel region
and is connected to the thin film transistor.

[0029] Inaddition, a black matrix (not shown) correspond-
ing to the gate line, the data line, and the thin film transistor to
block light and a color filter layer (not shown) having red,
green and blue colors are formed on the second substrate 114.
A common electrode (not shown) is also formed on the sec-
ond substrate 114 to generate an electric field with the pixel
electrode on the first substrate 112.

[0030] Moreover, first and second polarizing plates 119a
and 1195 for selectively transmitting light are positioned on
outer sides of the first and second substrates 112 and 114,
respectively.

[0031] The liquid crystal panel 110 is connected to a
printed circuit board (PCB) 117 through a connection mem-
ber 116, such as a flexible circuit board or a tape carrier
package (TCP), and the printed circuit board 117 extends
along a side surface of the main frame 130 or a rear surface of
the bottom frame 150.

[0032] When a thin film transistor is inan ON state (trigged
by a scanning signal from the gate driving circuit), an image
signal is applied to the pixel electrode through the data line to
produce an electric field between the pixel electrode and the
common electrode. As a result, as the intensity or direction of
the electric field is changed, the alignment of the liquid crystal
molecules in the liquid crystal layer also changes such that
light transmissivity is controlled.

[0033] To display images using controlled light transmis-
sivity, the backlight unit 120 provides light to the liquid
crystal panel 110 and is disposed at a rear side of the liquid
crystal panel 110.

[0034] The backlight unit 110 includes a light emitting
diode (LED) assembly 129 as a light source, a reflective sheet
125 of white or silver color, a light guide plate 123 on the
reflective sheet 125 and an optical sheet 121 on or over the
light guide plate 123.

[0035] The LED assembly 129 is positioned at one side of
the light guide plate 123 and includes at least one LED 129a
and a printed circuit board (PCB) 1295 where the LED 1294
is disposed.

[0036] A direction of the light from the LEDs 129a is
substantially parallel to a surface of the PCB 12954. This may
be referred to as a side view type LED assembly.

[0037] TheLEDs 129a emitred, green and blue color light.
The LEDs 129« are simultaneously turned on and off such
that white light can be provided from the LEDs 129a by color
mixture.

[0038] To improve the optical efficiency and the brightness,
an LED including a blue LED chip and a yellow fluorescent
substance, e.g., cesium-doped yttrium-aluminum-garnet
(YAG:Ce), may be used.

[0039] Thebluelight from the blue LED chip is mixed with
the yellow light from the yellow fluorescent substance such
that the white light is provided.

[0040] The light emitted from the LED 129a is incident to
the light guide plate 123 and refracted or reflected to be
dispersed onto a wide region of the light guide plate 123. The
light is processed into a planar light source and provided onto
the liquid crystal panel 110.

[0041] The light guide plate 123 is formed of a transparent
material and has a flat surface. For example, the light guide
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plate 123 may be formed of an acryl-based plastic material,
e.g., polymethylmethacrylate (PMMA), or a polycarbonate-
based material.

[0042] To provide a uniform plane light source, the light
guide plate 123 may include patterns on a rear side surface.
For example, the pattern on the rear side surface of the light
guide plate 123 is an elliptical pattern, a polygonal pattern, or
a hologram pattern.

[0043] The reflective sheet 125 is disposed at a rear side of
the light guide plate 123. The light passing through a rear side
surface of the light guide plate 123 is reflected on the reflec-
tive sheet 125 such that light brightness provided into the
liquid crystal panel 110 is improved.

[0044] The optical sheet 121 includes a plurality of sheets,
e.g., a diffusion sheet and at least one light-concentration
sheet. The light dispersed through the light guide plate 123 is
diffused and/or/concentrated by the optical sheet 121 such
that a uniform planar light source can be projected onto the
liquid crystal panel 110.

[0045] The diffusion sheet is disposed directly over the
light guide plate 123 to diffuse the light from the light guide
plate 123. The light is directed by the diffusion sheet toward
the light-concentration sheet.

[0046] The diffused light from the diffusion sheet is con-
centrated toward the liquid crystal panel 110 by the light-
concentration sheet. Most of the light from the light-concen-
tration sheet is substantially perpendicular to the liquid
crystal panel 110.

[0047] Alternatively, the optical sheet 121 may be a multi-
functional optical sheet having both diffusing and light-con-
centration functions. The optical sheet 121 may have a lami-
nated structure including the diffusion sheet and the light-
concentration sheet.

[0048] For instance, the multi-functional optical sheet may
include a base substrate of a transparent material, a diffusion
layer, which is disposed on the base layer, for light diffusion,
and a light-concentration layer, which is disposed on the
diffusion layer, for light concentration.

[0049] The liquid crystal panel 110 and the backlight unit
120 are combined with the main frame 130 and the bottom
frame 150 for assembly. The liquid crystal panel 110 and the
backlight unit 120 are disposed on and over the bottom frame
150. The bottom frame 150 includes a horizontal surface 151
and a side surface 153 upwardly protruding from edges of the
horizontal surface 151. For example, the side surface 153
vertically protrudes. The rear side of the backlight unit 120 is
covered by the horizontal surface 151 of the bottom frame
150.

[0050] The main frame 130 surrounds side surfaces of the
backlight unit 120. The liquid crystal panel 110 is attached
and fixed to the main frame 130. The main frame 130 includes
a first guide portion 130a and a second guide portion 13056
facing and opposite to the first guide portion 130a. The LED
assembly 129 is disposed in the first guide portion 130a.
[0051] When edges of the liquid crystal panel 110 are
defined as first to fourth edges, the LED assembly 129 corre-
sponds to the first edge, and the second edge faces opposite to
the first edge. The third and fourth edges are perpendicular to
the first and second edges and face each other. The first and
second guide portions 130a and 1305 are separated from each
other and correspond to the first and second edges, respec-
tively. The first and second guide portions 130a and 1305
each has a bar shape.
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[0052] The backlight unit 120 is disposed between the first
and second guide portions 130a and 1305, and two opposite
side surfaces of the backlight unit 120 are covered by the first
and second guide portions 130a and 1305. The liquid crystal
panel 110 is attached on and fixed to the first and second guide
portions 130a and 1305.

[0053] Since there is no main frame along the third and
fourth edges of the liquid crystal panel 110, a narrow bezel
structure may minimize the non-display area of the LCD
device.

[0054] The bottom edge surfaces of the liquid crystal panel
110 in the third and fourth edges are fixed to the side surface
153 of the bottom frame 150 using an adhesive such as glue,
as described further with respect to FIG. 3B. Accordingly, the
liquid crystal panel 110 is securely assembled with the bot-
tom frame 150 without a main frame along the third and
fourth edges.

[0055] The main frame 130 may be referred to as a guide
panel, a main support, or a mold frame, and the bottom frame
150 may be referred to as a cover bottom, a bottom cover, or
a lower cover.

[0056] As illustrated above, the LCD device of the present
invention does not require a top frame covering front edges of
the liquid crystal panel 110, which reduces the thickness and
weight of the LCD device and simplifies the assembly pro-
cess. In addition, the production costs of the LCD device are
reduced.

[0057] Moreover, the display area of the LCD device is
increased and the bezel (which is a non-display area of the
LCD device) is decreased by eliminating the top frame. In
other words, the LCD device is a narrow bezel LCD device.
[0058] The main frame 130 includes separated first and
second guide portions 130g and 1305 corresponding to the
first and second edges of the liquid crystal panel 110 without
portions corresponding to the third and fourth edges of the
liquid crystal panel 110. As a result, the bezel of the LCD
device is further narrowed.

[0059] In addition, since the third and fourth edges of the
liquid crystal panel 110 are attached and fixed to the side
surfaces 153 of the bottom frame 150, the LCD device is
securely assembled.

[0060] FIG. 2 is a schematic perspective view of a main
frame with a bottom frame.

[0061] As shown in FIG. 2, the bottom frame 150 includes
the horizontal surface 151 and first to fourth side surfaces
153a to 1534 vertically protruding from the horizontal sur-
face 151. The first to fourth side surfaces 153a to 1534 of the
bottom frame 150 correspond to the first to fourth edges of the
liquid crystal panel 110, respectively.

[0062] The LED assembly 129 (of FIG. 1) is positioned to
correspond to the first side surface 1534 and the first edge of
the liquid crystal panel 110. The first guide portion 130a of
the main frame 130 is positioned on an inner side of the first
side surface 1534, and the second guide portion 1305 of the
main frame is positioned on an inner side of the second side
surface 1535.

[0063] The first guide portion 1304 has a length corre-
sponding to a length of the first side surface 153a of the
bottom frame 150 and includes an LED guide groove 131 for
the LED 129a (of FIG. 1). Each LED 129a is inserted into
each LED guide groove 131 such that three sides of the LED
129q are surrounded by the first guide portion 130a. The LED
assembly 129 is attached on and fixed to the first guide portion
130a.
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[0064] Namely, the LED 129 is arranged and mounted on a
surface of the PCB 1295 (of FIG. 1) and is inserted into the
LED groove 131 of the first guide portion 130a. The surface
of the PCB 1295, where the LED 129 is arranged, is attached
on and fixed to an upper surface of the first guide portion
130a.

[0065] As aresult, the LED assembly 129 has a fixed posi-
tion in the LCD device by the first guide portion 130a.

[0066] The second guide portion 1305 has a length corre-
sponding to a length of the second side surface 1535 of the
bottom frame 150, and a protrusion 133, which vertically
protrudes from an upper surface of the second guide portion
1305, is positioned at both ends of the second guide portion
1305. The liquid crystal panel 110 is disposed on and sup-
ported by the protrusion 133. The protrusion 133 has substan-
tially the same thickness as the PCB 1295 of the LED assem-
bly 129.

[0067] As illustrated above, the LED assembly 129 is
attached to the first guide portion 130a by attaching the sur-
face of the PCB 1295, where the LED 1294 is arranged, to the
upper surface of the first guide portion 130a, and the first edge
of the liquid crystal panel 110 is attached to an opposite
surface of the PCB 1295 and supported by the LED assembly
129. In addition, the second edge of the liquid crystal panel
110 is attached to and supported by the protrusion 133 of the
second guide portion 1304. In this instance, the opposite
surface (i.e., an upper surface) of the PCB 1295 and the
protrusion 133 have substantially the same height from the
horizontal surface 151 of the bottom frame 150. In addition,
the first to fourth side surfaces 153a to 1534 of the bottom
frame 150 have substantially the same height from the hori-
zontal surface 151 of the bottom frame 150 as the protrusion
133 and the PCB 129b. As a result, the liquid crystal panel 110
is securely attached and fixed to the PCB 1294 and the pro-
trusion 133 without an inclination or a gap. In other words, the
opposite surface ofthe PCB 1295 and the protrusion 133 form
one horizontal plane.

[0068] The first and second guide portions 1304 and 1305,
which are separated from each other and respectively posi-
tioned at the first and second side surfaces 153¢ and 1535 of
the bottom frame 150, form the main frame 130 without
portions at the third and fourth side surfaces 153¢ and 153¢ of
the bottom frame 150. Accordingly, the non-display region at
the third and fourth edges of the liquid crystal panel is mini-
mized to provide a narrow bezel LCD device.

[0069] FIGS. 3A and 3B are cross-sectional views along
the lines I1I-11T and 1II'-III" in FIG. 1, respectively, according
to a first embodiment of the present invention.

[0070] As shown in FIGS. 3A and 3B, in the LCD device,
the reflective sheet 125, the light guide plate 123, the LED
assembly 129, which includes the LED 1294 and the PCB
1295 and is positioned at one side of the light guide plate 123,
and the optical sheet 121 on the light guide plate 123 consti-
tute the backlight unit 120. The liquid crystal panel 110,
which includes the first and second substrates 112 and 114
and the liquid crystal layer (not shown) therebetween, is
disposed over the backlight unit 120. The first and second
polarizing plates 119a and 1195 for selectively transmitting
light are positioned on respective outer sides of the first and
second substrates 112 and 114,

[0071] The sides of the backlight unit 120 and the liquid
crystal panel 110 are surrounded by the main frame 130,
which includes the first and second guide portions 130a and
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1305, and the bottom frame 150, which covers a rear side of
the backlight unit 120 and is attached to the main frame 130.

[0072] As shown in FIG. 3A, two opposite sides of the
backlight unit 120 are surrounded by the main frame 130, and
the LED 129a of the LED assembly 129 is inserted into the
guide groove 131 formed in the first guide portion 130a of the
main frame 130 such that the light from the LED 1294 is
incident toward the light guide plate 123. The PCB 1295 is
attached and fixed to the upper surface of the first guide
portion 130a using an adhesive material such as double-faced
tape.

[0073] The liquid crystal panel 110 is attached to and sup-
ported by the PCB 12954, the protrusion 133 of the second
guide portion 1305, and an upper surface of each of the first to
fourth side surfaces 153a to 1534.

[0074] Asshown in FIG. 3B, the other two opposite sides of
the backlight unit 120 are surrounded by the third and fourth
side surfaces 153¢ and 153d ofthe bottom frame 150 without
the main frame 130. The first side of the light guide plate 123
faces the LED 129a or the first guide portion 130a of the main
frame 130, and the second side of the light guide plate 123
faces the second guide portion 1305 of the main frame 130.
The third and fourth sides of the light guide plate 123 face the
third and fourth side surfaces 153¢ and 1534 of the bottom
frame 150, respectively.

[0075] The liquid crystal panel 110, which is attached and
fixed to the PCB 1295, the protrusion 133 of the second guide
portion 1305, and the upper surface of each of the first to
fourth side surfaces 153a to 153d, has a size larger than the
bottom frame 150 such that edges of the liquid crystal panel
110 protrude beyond the bottom frame 150. Namely, the
edges of the liquid crystal panel 110 protrude beyond the first
to fourth side surfaces 153a to 153d. The rear edges of the
liquid crystal panel 110 and an outer side of the side surfaces
of the bottom frame 150 are attached by an adhesive 200 such
as glue. For example, the adhesive 200 may be formed at the
third and fourth side surfaces 153¢ and 1534 but not at the first
and second side surfaces 1534 and 1535 because there is no
main frame 130 in the third and fourth side surfaces 153¢ and
153d.

[0076] Since the third and fourth edges of the liquid crystal
panel 110 are attached to the third and fourth side surfaces
153c¢ and 1534 by the adhesive 200 without the main frame
130, the assembly of the LCD device is secured and the bezel
of the LCD device is decreased.

[0077] The positioning and/or coverage of the adhesive 200
in the third and fourth edges ofthe liquid crystal panel 110 are
explained with respect to second and third embodiments.

[0078] FIG.4is across-sectional view along the line III'-I1I'
in FIG. 1 of an LCD device according to a second embodi-
ment of the present invention.

[0079] AsshowninFIG. 4, in the LCDdevice, the reflective
sheet 125, the light guide plate 123, the LED assembly 129,
which includes the LED 1294 and the PCB 129b and is
positioned at one side of the light guide plate 123, and the
optical sheet 121 on the light guide plate 123 constitute the
backlight unit 120. The liquid crystal panel 110, which
includes the first and second substrates 112 and 114 and the
liquid crystal layer (not shown) therebetween, is disposed
over the backlight unit 120. The first and second polarizing
plates 1192 and 1195 for selectively transmitting light are
positioned on outer sides of the first and second substrates 112
and 114.
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[0080] The sides of the backlight unit 120 and the liquid
crystal panel 110 are surrounded by the main frame 130 (of
FIG. 2), which includes the first and second guide portions
130q and 1305, and the bottom frame 150, which covers a rear
side of the backlight unit 120 and is attached to the main
frame 130.

[0081] Theliquid crystal panel 110 has a size larger than the
bottom frame 150 such that edges of the liquid crystal panel
110 protrude beyond the bottom frame 150. The protruding
edges of the liquid crystal panel 110 and an outer side of the
third and fourth side surfaces 153¢ and 1534 of the bottom
frame 150 are attached with an adhesive 200 such as glue.
Namely, the protruding edges liquid crystal panel 110 are
attached and fixed to the third and fourth side surfaces 153¢
and 1534 of the bottom frame 150 by the adhesive 200.

[0082] In the LCD device of the second embodiment, the
adhesive 200 covers the side of the liquid crystal panel 110.
Namely, the adhesive 200 is formed to cover the side surface
of the first and second substrates 112 and 114 of the liquid
crystal panel 110, the exposed rear edge of the first substrate
112, the exposed rear edge of the first polarizing plate 119q,
the side surface of the first polarizing plate 1194, and the outer
side of the third and fourth side surfaces 153¢ and 1534 of the
bottom frame 150.

[0083] The adhesive 200 has a black color and covers the
side surface of the liquid crystal panel 110 such that light
leakage from the side surface of the liquid crystal panel 110 is
prevented or reduced due to the adhesive 200. Namely, the
adhesive 200 is formed of a material that is highly light
absorbing.

[0084] In addition, since the area of the adhesive 200 in the
second embodiment is increased relative to that of the adhe-
sive 200 in the first embodiment (where the adhesive 200
covers the rear edge of the liquid crystal panel 110 except the
side surface of the liquid crystal panel 110), the adhesion of
the adhesive 200 is improved to more securely attach the
liquid crystal panel 110 to the bottom frame 150.

[0085] In this instance, the thickness of the adhesive 200 at
the side surface of the liquid crystal panel 110 is less than
about 0.1 mm such that the resulting increase in the bezel of
the LCD device is minimized without light leakage (and
while maintaining secure assembly).

[0086] FIG.5is across-sectional view along the line IIT'-I1T'
in FIG. 1 of an LCD device according to a third embodiment
of the present invention.

[0087] AsshowninFIG.5, inthe LCDdevice, the reflective
sheet 125, the light guide plate 123, the LED assembly 129,
which includes the LED 1294 and the PCB 1296 and is
positioned at one side of the light guide plate 123, and the
optical sheet 121 on the light guide plate 123 constitute the
backlight unit 120. The liquid crystal panel 110, which
includes the first and second substrates 112 and 114 and the
liquid crystal layer (not shown) therebetween, is disposed
over the backlight unit 120. The first and second polarizing
plates 119a and 1195 for selectively transmitting light are
positioned on outer sides of the first and second substrates 112
and 114.

[0088] The sides of the backlight unit 120 and the liquid
crystal panel 110 are surrounded by the main frame 130 (of
FIG. 2), which includes the first and second guide portions
130a and 1305, and the bottom frame 150, which covers a rear
side of the backlight unit 120 and is attached to the main
frame 130.
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[0089] Theliquid crystal panel 110 has a size larger than the
bottom frame 150 such that edges of the liquid crystal panel
110 protrude beyond the bottom frame 150. The protruding
edges of the liquid crystal panel 110 and an outer side of the
third and fourth side surfaces 153¢ and 1534 of the bottom
frame 150 are attached with an adhesive 200 such as glue.
Namely, the protruding edges liquid crystal panel 110 are
attached and fixed to the third and fourth side surfaces 153¢
and 1534 of the bottom frame 150 by the adhesive 200.

[0090] In the LCD device of the third embodiment, the
second polarizing plate 1195 at an outer side of the second
substrate 114 of the liquid crystal panel 110 has a size larger
than the liquid crystal panel 110. Namely, a rear edge of the
second polarizing plate 1195 protrudes beyond the liquid
crystal panel 110. In this instance, the sides of the second
polarizing plate 1195 corresponding to the third and fourth
side surfaces 153¢ and 153d of the bottom frame 150 protrude
beyond the liquid crystal panel 110, while the sides of the
second polarizing plate 11954 corresponding to the first and
second side surfaces 153« and 1535 of the bottom frame 150
may not protrude beyond the liquid crystal panel 110.
Namely, ends of the second polarizing plate 1195 correspond-
ing to the first and second side surfaces 153a and 1535 of the
bottom frame 150 may be positioned in the liquid crystal
panel 110. The adhesive 200 covers from the rear edge of the
second polarizing plate 119 to the outer side of the third and
fourth side surfaces 153¢ and 1534 of the bottom frame 150.

[0091] Namely, the adhesive 200 is formed to cover the rear
edge of the second polarizing plate 1195, the side surface of
the first and second substrates 112 and 114 of the liquid
crystal panel 110, the exposed rear edge of the first substrate
112, the exposed rear edge of the first polarizing plate 119a,
the side surface of the first polarizing plate 1194, and the outer
side of the third and fourth side surfaces 153c and 153d of the
bottom frame 150.

[0092] The adhesive 200 has a black color and covers the
side surface of the liquid crystal panel 110 such that light
leakage from the side surface of the liquid crystal panel 110 is
prevented or reduced due to the adhesive 200.

[0093] Inaddition, since the area of the adhesive 200 in the
third embodiment is increased relative to that of the adhesive
200 in the first embodiment (where the adhesive 200 covers
the rear edge of the liquid crystal panel 110 except the side
surface of the liquid crystal panel 110), the liquid crystal
panel 110 is more securely attached to the bottom frame 150.

[0094] Moreover, since the exposed edge of the second
polarizing plate 1195 serves as a dam in the process of coating
a liquid phase material for the adhesive 200, the process
efficiency for applying the adhesive 200 is improved.

[0095] Furthermore, since the second polarizing plate 1195
has the larger size than the liquid crystal panel 110, the end of
the second polarizing plate 1195 is not positioned in the
display area of the liquid crystal panel 110. Namely, the top
frame covering front edges of the liquid crystal panel 110 and
the front edges of the second polarizing plate 1195 is unnec-
essary. As a result, the LCD device is a clear borderless type
LCD device without a border between the image display
screen and the frame.

[0096] As explained above, since the LCD device of the
present invention does not require the top frame, a thin and
light-weight LCD device is provided and the assembly pro-
cess 1s simplified. Production costs are also reduced.
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[0097] Inaddition, withoutthe top frame, the display area is
increased and the non-display area is decreased such that a
narrow bezel LCD device is provided.

[0098] Moreover, the main frame 130 includes separated
first and second guide portions 130« and 1305 corresponding
to the first and second edges of the liquid crystal panel 110
without portions corresponding to the third and fourth edges
of the liquid crystal panel 110. As a result, the bezel of the
LCD device is further narrowed. The third and fourth edges of
the liquid crystal panel 110 without the portions of the main
frame 130 are attached and fixed to the third and fourth side
surfaces 153¢ and 153d of the bottom frame 150 by the
adhesive 200 for secure assembly of the LCD device.

[0099] Furthermore, the adhesive 200 has a black color and
covers the side surface of the liquid crystal panel 110 such that
light leakage from the side surface of the liquid crystal panel
110 is prevented or reduced due to the adhesive 200. Since the
second polarizing plate 1195 has a larger size than the liquid
crystal panel 110, the process efficiency for applying the
adhesive 200 is improved and a clear borderless type LCD
device is provided.

[0100] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel including first and second substrates
and a liquid crystal layer between the first and second
substrates;

a backlight unit under the liquid crystal panel;

a bottom frame including a horizontal surface and first,
second, third, and fourth side surfaces, the first side
surface corresponding to a first edge of the liquid crystal
panel and being opposite to the second side surface,
wherein the liquid crystal panel has a size larger than the
bottom frame such that a side of the liquid crystal panel
protrudes beyond the bottom frame;

amain frame including a first guide portion corresponding
to the first edge and a second guide portion correspond-
ing a second edge of the liquid crystal panel opposite to
the first edge; and

an adhesive covering the side of the liquid crystal panel and
an outer side of the third and fourth side surfaces.

2. The device according to claim 1, wherein the adhesive is

formed of a material that is highly light absorbing.

3. The device according to claim 1, further comprising:

a first polarizing plate on an outer side of the first substrate
and disposed between the liquid crystal panel and the
backlight unit; and

a second polarizing plate on an outer side of the second
substrate, two opposite edges of the second polarizing
plate protruding beyond third and fourth edges of the
liquid crystal panel, respectively.

4. The device according to claim 3, wherein the adhesive
covers a rear surface of the two opposite edges of the second
polarizing plate, the side of the liquid crystal panel, a rear
surface of the liquid crystal panel, and the third and fourth
side surfaces of the bottom frame.
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5. The device according to claim 4, wherein the other two
opposite edges of the second polarizing plate are positioned
in the liquid crystal panel.

6. The device according to claim 4, wherein the adhesive at
the side of the liquid crystal panel has a thickness less than 0.1
mm.

7. The device according to claim 1, wherein the backlight
unit includes a light emitting diode (LED) assembly corre-
sponding to the first edge, a printed circuit board (PCB), and
an LED arranged on the PCB, and wherein the first guide
portion includes a guide groove, and the LED is inserted into
the guide groove.

8. The device according to claim 7, further comprising a
protrusion on an upper surface of the second guide portion,
the protrusion positioned at an end of the second guide por-
tion, wherein the PCB is attached on an upper surface of the
first guide portion and has a substantially same height from
the horizontal surface as the protrusion has from the horizon-
tal surface.
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9. The device according to claim 8, wherein the liquid
crystal panel is attached to the PCB and the protrusion.

10. The device according to claim 9, wherein the first,
second, third, and fourth side surfaces have substantially
same heights from the horizontal surface as the protrusion has
from the horizontal surface.

11. The device according to claim 7, wherein the backlight
unit further includes:

a reflective sheet on the horizontal surface;

a light guide plate on the reflective sheet; and

an optical sheet on the light guide plate,

wherein the LED assembly is positioned at a first side

surface of the light guide plate.

12. The device according to claim 11, wherein a second
side surface of the light guide plate faces the second guide
portion, and third and fourth side surfaces of the light guide
plate face the third and fourth side surfaces of the bottom
frame.



patsnap

TRAFROE) RBREREE
NIF(2E)E US20150241731A1 K (2E)R 2015-08-27
HiES US14/451720 HiEA 2014-08-05

HRBEERRAGE) FEERERAT
BE (T RR)AGE) LG DISPLAY CO. , LTD.

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[FR]R A A JEONG HAE HYEON
YANG SEUNG HOON
KIM WON TAE
KIM MIN WOO
LEE KWANG MIN
KIM MI RA
KA JEONG, HAE-HYEON
YANG, SEUNG-HOON
KIM, WON-TAE
KIM, MIN-WOO
LEE, KWANG-MIN
KIM, MI-RA
IPCH %S G02F1/1333 F21V8/00 GO2F1/1335
CPCH k5 G02F1/133308 G0O2F1/133528 G02B6/0091 G02F2001/133322 G02B6/0073 GO2F2001/133314 G02B6
/0051 B32B7/12 B32B2405/00 G02B6/0036 G02B6/0055 G02B6/0065 G02B6/0068 G02B6/0088
G02B6/009 GO2F1/133615 GO2F1/134336 G02F1/136286 G02F1/1368 G02F2001/133317 G02F2001
/133531 G02F2201/08 G02F2201/123 G02F2201/46 G02F2202/28 GO6F1/1601
£ £ 1020140023470 2014-02-27 KR
H N FF 3Rk US9395568
SNERaE Espacenet USPTO
BE(#) 1
—HRSETEE  AF  RKER , SFE-ERNESERURY 8 11y ﬁh2 1
FE-ERNF_ERANBRE,RSERTANE XL T, KESDHE ,] | ‘ 1
KEXREUARSE— , B, E=MNEOMNEE , F—NEXEXNNTRS TR T
I

ERWE-LEAESE-MREEYN , EPRSEEAREERTATEE I ,’ I
R, EEERERN—NREBESEER FER , SENNTE AL (i T

WE-3SBHANETRAERNSE—DERNOE-DENE= g™
31585 AR E R SERNEANE = AELUEAN KA. -



https://share-analytics.zhihuiya.com/view/e77f31c7-3043-4e69-b60e-97ab801538e7
https://worldwide.espacenet.com/patent/search/family/052354851/publication/US2015241731A1?q=US2015241731A1
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=%2220150241731%22.PGNR.&OS=DN/20150241731&RS=DN/20150241731

