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(57) ABSTRACT

Disclosed is a liquid crystal display (LCD) device having
light scattering patterns at an edge region of a light guide
plate, capable of preventing a hot spot phenomenon occurring
when an edge-type backlight unit is implemented with using
light emitting means such as light emitting diodes (LED). The
LCD device comprises: an LC panel; a light guide plate
disposed below the LC panel, and having light scattering
patterns formed in a plurality of groups with a constant gap
therebetween at one or more edge regions on an upper surface
thereof; and light emitting devices disposed at a side wall of
the light guide plate, each light emitting device disposed to
correspond to a region between the light scattering patterns,
for emitting light.
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LIQUID CRYSTAL DISPLAY DEVICE

RELATED APPLICATIONS

[0001] The present invention relates to subject matter con-
tained in priority Korean Application 10-2007-0141955, filed
Dec. 31, 2007, which is herein expressly incorporated by
reference in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present invention relates to a liquid crystal dis-

play (LCD) device, and more particularly, to an LCD device
having light scattering patterns at an edge region of a light
guide plate, capable of preventing a hot spot phenomenon
from occurring when an edge-type backlight unit is imple-
mented by using light emitting means such as light emitting
diodes (LED).

[0004] 2. Description of the Background Art

[0005] Generally, an LCD device is a representative flat
display device for displaying images by controlling an optical
transmittance so as to correspond to image signals. However,
since the LCD device is not a spontaneous light emitting
device, an additional light source that provides light from a
rear surface of a liquid crystal (LC) screen is required to
display images.

[0006] The light source that irradiates light from a rear
surface of a liquid crystal module (LCM) to a front surface is
called as a backlight unit. The backlight unit includes a lamp,
and integrated components for a power circuit to drive the
lamp and for uniformly planarized light. The backlight umt
may be largely classified into a direct type and an edge type
according to a method for irradiating light. Recently, direct
type and edge type of flat backlight units adopting a planar
light source such as light emitting diodes (LED) are being
actively researched.

[0007] Here, in the edge type backlight unit, a light source
is disposed at a side surface of an LCD module, and light
emitted from the light source forms planarized light through
a light guide plate. Since the edge type backlight unit has a
low brightness, a light guide system applied from the light
source to a comparatively far distance has been required to
obtain a uniform brightness. In order to minimize a loss in
transmitting light to the comparatively far distance from the
light source, advanced optical techniques have been
demanded.

[0008] Hereinafter, the edge-type LED backlight unit will
be explained with reference to the attached drawings.

[0009] FIG. 1 is an exploded perspective view showing an
edge-type light emitting diode (LED) backlight unit in accot-
dance with the conventional art, and FIG. 2 is a view showing
a distributed state of light through simulation of a liquid
crystal display (LCD) device of FIG. 1.

[0010] As shown in FIG. 1, the edge-type LED backlight
unit comprises a light source 10 for providing light, a light
guide plate 32 for guiding light provided from the light source
10, and a diffusion sheet 34 and a prism sheet 55 for enhanc-
ing an optical characteristic of light having passed through the
light guide plate 32.

[0011] Here, the light source 10 is composed of a substrate
12 and a plurality of LEDs 14. The LEDs 14 are mounted on
the substrate 12 in one row, and are electrically connected to
an external power source. The substrate 12 having the plural-
ity of LEDs 14 mounted thereon is insertion-fixed into a light
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source cover 16. A coupling groove 164 is formed at an inner
surface of the light source cover 16 along a long axis direction
of the light source cover 16. Accordingly, the substrate 12 is
insertion-fixed into the coupling groove 16a.

[0012] The light guide plate 32 guides light provided from
the LEDs 14 of the light source 10, thereby distributing light
onto an entire part of an upper surface of the light guide plate
32. Here, a reflection plate 30 disposed below the light guide
plate 32 serves to enhance a reflection efficiency of light.
[0013] The diffusion sheet 34 is disposed on an upper sur-
face of the light guide plate 32, thereby uniformly distributing
light having passed through the light guide plate 32.

[0014] The prism sheet 55 composed of first and second
prism sheets 52 and 54 is disposed on an upper surface of the
diffusion sheet 34. The prism sheet 55 serves to introduce
light provided from the diffusion sheet 34 to an image region,
that is, a constant region of an LC panel (not shown) that
displays images.

[0015] A protection sheet 56 for protecting the prism sheet
55 from an external scratch may be disposed on the upper
surface of the prism sheet 55.

[0016] The LCD device having the LED backlight unit
requires a planar light source so as to display images on a
screen. Light emitted from an LED packet 14 in the form of
points is converted into a planar light source after passing
through the light guide plate 32.

[0017] TInordertoreduce aloss oflight provided to the LED
package 14 from the light guide plate 32, a spacing distance
between the LED package 14 and the light guide plate 32 has
to be minimized. Here, an emission width of the LED package
14 is predetermined from its structure, and a degree of light
concentration becomes weaker towards the side portions as
compared to the middle portion of the LED package 14.
[0018] As a result, the light guide plate 32 (or LC panel)
having the LED package 14 arranged thereon receives, from
the LED package 14, relatively weak light at an edge region
thereof. This may cause a specific part, ‘A’ to be displayed as
a dark area with a semi-circular shape.

[0019] The dark area degrades appearance quality of the
screen, thereby lowering the reliability of the product.

SUMMARY OF THE INVENTION

[0020] A liquid crystal display (LCD) device comprises: an
LC panel; a light guide plate disposed below the LC panel,
and having light scattering patterns formed in a plurality of
groups at one or more edge regions on an upper surface
thereof; and light emitting devices disposed at a side wall of
the light guide plate, each light emitting device disposed to
correspond to a region between the light scattering patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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.
[0022] In the drawings:

[0023] FIG. 1 is an exploded perspective view showing an
edge-type light emitting diode (LED) backlight unit in accor-
dance with the conventional art;

[0024] FIG. 2is a view showing a distributed state of light
through simulation of a liquid crystal display (LCD) device of
FIG. 1;
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[0025] FIG. 3 is an exploded perspective view showing an
LCD device according to the present invention;

[0026] FIG. 4 is a partial sectional view showing a light
guide plate and a light emitting means of FIG. 3; and

[0027] FIG. 5 is a cut perspective view taken along line
“A-A” in the light guide plate of FIG. 4.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0028] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0029] Hereinafter, an LCD device according to the present
invention will be explained in more detail with reference to
the attached drawings.

[0030] FIG. 3 is an exploded perspective view showing an
LCD device according to the present invention, and FIG. 4 is
a partial sectional view showing a light guide plate and a light
emitting means of FIG. 3.

[0031] Referring to FIGS. 3 and 4, the LCD device com-
prises: a main support 150 for maintaining a balance of an
external force applied to an entire surface of the LCD device;
an LC panel 160 disposed on the main support 150 and
displaying images; and backlight units 141, 143, 145, 147,
and 149 disposed below the LC panel 160, and providing
light. Here, the backlight units includes a light emitting
means 145 disposed at one side of a lower cover 100, and
having light emitting devices 146 such as LED packages
arranged in a column with a constant gap therebetween; a
housing 143 for protecting the light emitting means 145 from
an external impact; and a light guide plate 147 for guiding
light occurring from a plurality of light emitting devices 146
provided at one side thereof, and having light scattering pat-
terns 147a with a certain gap therebetween at an edge region
on an upper surface thereof, each light scattering pattern 147a
implemented as a group. Here, the light scattering pattern
1474 is disposed to correspond to a region between the light
emitting devices 146.

[0032] A reflection plate 141 is attached onto the lower
cover 100 formed of Al, and so on. The reflection plate 141 is
implemented as a film formed of white polyester, or a film
onto which metallic materials such as Ag and Al are coated.
Here, the reflection plate 141 has reflectivity of about
90~97% for visible rays. The reflectivity is directly propor-
tional to a thickness of a coated film.

[0033] Thelight emitting means 145 is provided at one side
of the lower cover 100 to which the reflection plate 141 is
attached. Here, the light emitting means 145 includes light
emitting devices 146 such as LED packages arranged on a
printed circuit board (PCB) with a constant gap therebetween.
The PCB having the light emitting devices 146 fixed thereon
is coupled to a coupling groove formed at an inner wall of the
housing 143.

[0034] The light guide plate 147 is provided on the lower
cover 100 having the reflection plate 141 attached thereto.
Here, the light scattering patterns 147a forming in a plurality
of groups are formed at an edge region of an upper surface of
the light guide plate 147, with a constant gap therebetween.
Each of the light scattering patterns 147a forming in a plu-
rality of groups is composed of a plurality of embossing
patterns.

[0035] More concretely, the light scattering patterns 147a
on the light guide plate 147 are disposed in the same direction
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as the light emitting means 145 provided at one or more sides
of the lower cover 100. Here, the light scattering pattern 147a
is disposed on an upper surface of the light guide plate 147 so
as to correspond to a region between the light emitting
devices 146 adjacent to each other, the light emitting device
146 provided on one side wall of the light guide plate 147 and
arranged on the PCB. The light scattering pattern 147a is
formed in a group composed of a plurality of embossing
patterns.

[0036] The light scattering pattern 1474 formed in a group
has an approximate semi-circular shape or a semi-oval shape
when viewed from the upper side. A plurality of the light
scattering patterns 147q is formed at an edge region of an
upper surface of the light guide plate 147, with a constant gap
therebetween.

[0037] Here, the light scattering pattern 147a having a
semi-circular shape or a semi-oval shape along a moving
direction of light when viewed from the upper side is formed
with a distance (d). For a 15.4 inch LED LCD device, the
distance (d) is within a range of about 20~30 mm in a moving
direction of light incident from the light guide plate 147.
[0038] Preferably, the light scattering patterns 147a are
integrally formed with the light guide plate 147 through inta-
glio patterns formed on an additional metallic pattern. Here,
the light guide plate 147 is formed of polymethymethacrylate
(PMMA), which has very high transparency and gloss due to
the smallest absorption feature for visible rays among high
polymer materials. The light scattering pattern 147a is not
easily broken or deformed due to its high mechanical
strength, has a high durability against chemical features, and
has a light weight. In addition, the light scattering pattern
147a has high transmittance for visible rays of about
90~91%, and has a very small inner loss. Furthermore, the
light scattering pattern 147q has a high mechanical strength
against tension, bending, and extension, and a high durability
against chemical features.

[0039] An optical sheet 149 for complementing an optical
characteristic of light provided through the light guide plate
147 is disposed on the light guide plate 147. Although not
shown, the optical sheet 149 may include a diffusion sheet
having a diffusion pattern for attenuating non-uniformity of
light, and a prism sheet having a light collecting pattern for
enhancing a frontal brightness of light.

[0040] The main support 150 formed of synthetic resin or
SUS (steel use stainless) molding material and implemented
as a rectangular frame is coupled to an upper portion of the
optical sheet 149.

[0041] The LC panel 160 is disposed on the main support
150. The LC panel 160 is composed of a TFT array substrate
160a; a color filter substrate 1605 facing the TFT array sub-
strate 160a, having color filters of R, G and B, and bonding to
the TFT array substrate 160a with a uniform cell gap ther-
ebetween; and an LC layer formed between the two sub-
strates.

[0042] Theupper cover 170 is disposed to cover four edges
of the LC panel 160, and is coupled to the main support 150
or the lower cover 100.

[0043] Hereinafter, the principle that brightness is
enhanced by the light scattering pattern of the light guide
plate will be explained in brief.

[0044] FIG. 5 is a cut perspective view taken along line
“A-A” in the light guide plate of FI1G. 4.

[0045] Referring to FIGS. 4 and 5, the light guide plate 147
is divided into first regions corresponding to the light emitting
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devices 146 of the light emitting means 145 along a moving
direction of light, the light emitting means 145 provided at
one edge region of the light guide plate 147; and second
regions corresponding to regions, each region located
between two light emitting devices 146. Here, the light emit-
ting devices 146 emit light within a width range prescribed at
the time of an initial design. When light incident onto the light
guide plate 147 has an incidence angle equal to or less than a
threshold angle, the light is totally reflected at an inner surface
of the light guide plate 147. On the contrary, when the light
incident onto the light guide plate 147 has an incidence angle
equal to or more than the threshold angle, the light is partially
refracted out through the light guide plate 147. Here, the
threshold angle (ct) indicates an incidence angle where a total
reflection starts to occur when light is incident onto a material
having a small refractivity from a material having a large
refractivity. The threshold angle (c) is determined by refrac-
tivity of each of two materials through which light passes.
[0046] Since on the first region most light is totally
reflected, it is assumed that 30% of light is refracted from the
light guide plate 147, whereas the rest 70% of light is totally
reflected.

[0047] Light incident onto the second region of the light
guide plate 147 through lateral sides of the light emitting
devices 146 has a controlled threshold angle due to the light
scattering patterns 147¢ formed at an edge region on an upper
surface of the light guide plate 147. Accordingly, the amount
of light totally-reflected along the light guide plate 147 is
decreased to about 50%, whereas the amount of light passing
through the light guide plate 147 through the light scattering
patterns 147q is increased to about 50%.

[0048] Accordingly, the first and second regions maintain a
similar brightness at the edge region of the light guide plate
147. This allows the conventional dark regions corresponding
to the second regions and having a relatively lower brightness
to have an enhanced brightness.

[0049] Inthe presentinvention, the light scattering patterns
147a of FIG. 3 are implemented to have embossing patterns.
However, the light scattering patterns 147 may be imple-
mented to have various shapes such as a lenticular shape or a
triangular shape.
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[0050] 1In the present invention, a hot spot phenomenon
occurring at the edge region of the light guide plate is pre-
vented, thereby enhancing appearance quality of the screen of
the LCD device.

[0051] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present invention. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.
[0052] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

1. A liquid crystal display (LCD) device, comprising;

an LC panel,

alight guide plate disposed below the L.C panel, and having

light scattering patterns formed in a plurality of groups
at one or more edge regions on an upper surface thereof;
and

light emitting devices disposed at a side wall of the light

guide plate, each light emitting device disposed to cor-
respond to a region between the light scattering patterns.

2. The LCD device of claim 1, wherein the light scattering
patterns formed in a plurality of groups comprise a plurality
of embossing patterns.

3. The LCD device of claim 1, wherein the light scattering
patterns formed in a plurality of groups have a semi-circular
shape or a semi-oval shape when viewed from an upper side.

4. The LCD device of claim 1, wherein the light scattering
patterns are formed of the same material as the light guide
plate.
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