US 20110255032A1

a9 United States

12y Patent Application Publication (o) Pub. No.: US 2011/0255032 A1

Ha

43) Pub. Date: Oct. 20, 2011

(54)

(76)

@1
(22)

(63)

(30)

Nov. 7, 2006

(51

BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY HAVING THE SAME

Inventor: Young Suk Ha, Uiwang-si (KR)

Appl. No.: 13/172,433

Filed: Jun. 29, 2011

Related U.S. Application Data

Continuation of application No. 11/930,692, filed on
Oct. 31, 2007.

Foreign Application Priority Data
(KR) o 10-2006-0109499

Publication Classification

Int. Cl.
GO2F 1/13357
F21V 7/22

(2006.01)
(2006.01)

(52) US.CL ...coveviviins 349/64; 362/613;362/606

(57) ABSTRACT

A backlight unit for a liquid crystal display which can achieve
substantially uniform luminance over the entire display
screen includes: a light-guide plate guiding incident light and
having a diffusion pattern for emitting light upward, the dif-
fusion pattern being formed on at least one of upper and lower
surfaces of the light-guide plate; and a point light source
assembly disposed on at least one side portion of the light-
guide plate, the point light source assembly including a plu-
rality of point-light-source elements and a support substrate,
in which the point-light-source elements are disposed on the
support substrate and supply the light to the light-guide plate.
An edge portion of one surface of the light-guide plate, which
is adjacent to the point light source assembly, includes a first
region corresponding to the point-light-source elements and a
second region corresponding to a position between the point-
light-source elements. The diffusion pattern may be formed
in such a manner that the second region has a higher density
than the first region.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of, and claims
priority from, U.S. patent application Ser. No. 11/930,692 of
Young-suk Ha, filed on Oct. 31, 2007, which in turn claims
priority from Korean Patent Application No. 10-2006-
0109499 filed on Nov. 7, 2006, in the Korean Intellectual
Property Office, the contents of which are herein incorporated
by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure is directed to a backlight unit
and a liquid crystal display having the same, and more par-
ticularly to a backlight unit and a liquid crystal display having
the same that can achieve uniform luminance over the entire
display screen.

[0004] 2. Description of the Prior Art

[0005] A liquid crystal display, which is one of most
widely-used flat panel displays at present, includes substrates
having electrodes thereon, and a liquid crystal layer inter-
posed between the substrates. The liquid crystal display con-
trols the amount of light transmitted through the liquid crystal
layer by applying a voltage to the electrodes to rearrange
liquid crystal molecules of the liquid crystal layer.

[0006] Since these liquid crystal molecules display an
image by changing the transmittance of light depending on
the direction and intensity of an electric field, the liquid
crystal display requires light to display an image. Exemplary
light sources used for the liquid crystal display include a light
emitting diode (LED), a cold cathode fluorescent lamp
(CCFL) and a flat fluorescent lamp (FFL).

[0007] Mostofthe conventional liquid crystal displays gen-
erally employ the CCFL, but recent liquid crystal displays
show a tendency to employ the FFL and LED. Particularly,
recently, the LED having a low power consumption and high
luminance has been widely used for the liquid crystal display.
[0008] However, such an LED is a point light source, which
emits light at a predetermined angle of less than 180 degrees.
Therefore, although a plurality of LEDs are disposed in a row
and emit light, a dark space is formed in a region located
between the LEDs, so that the luminance of the display screen
is non-uniform.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide a backlight unit which can achieve uniform lumi-
nance over the entire display screen.

[0010] Exemplary embodiments of the present invention
also provide a liquid crystal display having such a backlight
unit.

[0011] According to an exemplary embodiment of the
present invention, a backlight unit includes a light-guide plate
guiding incident light and having a diffusion pattern for emit-
ting light upward, the diffusion pattern being formed on at
least one of upper and lower surfaces of the light-guide plate;
and a point light source assembly disposed on at least one side
portion of the light-guide plate, the point light source assem-
bly including a plurality of point-light-source elements and a
support substrate, in which the point-light-source elements
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are disposed on the support substrate and supply the light to
the light-guide plate. An edge portion of one surface of the
light-guide plate, which is adjacent to the point light source
assembly, includes a first region corresponding to the point-
light-source elements and a second region corresponding to a
position between the point-light-source elements. The diffu-
sion pattern may be formed in such a manner that the second
region has a higher density than the first region.

[0012] According to another exemplary embodiment of the
presentinvention, a backlight unit includes a light-guide plate
guiding incident light and having a diffusion pattern for emit-
ting light upward, the diffusion pattern being formed on at
least one of upper and lower surfaces of the light-guide plate;
and a point light source assembly disposed on at least one side
portion of the light-guide plate, the point light source assem-
bly including a plurality of point-light-source elements and a
support substrate, in which the point-light-source elements
are disposed on the support substrate and supply the light to
the light-guide plate. The diffusion pattern may be formed on
one surface of the light-guide plate, except for a predeter-
mined edge portion of said one surface of the light-guide plate
which is adjacent to the point light source assembly.

[0013] According to still another exemplary embodiment
of the present invention, a backlight unit includes a light-
guide plate guiding incident light and having a diffusion
pattern for emitting light upward, the diffusion pattern being
formed on at least one of upper and lower surfaces of the
light-guide plate; a point light source assembly disposed on at
least one side portion of the light-guide plate, the point light
source assembly including a plurality of point-light-source
elements and a support substrate, in which the point-light-
source elements are disposed on the support substrate and
supply the light to the light-guide plate; and a reflection film
for dark regions disposed between the point-light-source ele-
ments, the reflection film for dark regions reflecting the light
emitted from a side portion of the light-guide plate back to the
light-guide plate.

[0014] According to an exemplary embodiment of the
present invention, a liquid crystal display includes a liquid
crystal panel displaying image information; and the backlight
unit which is located beneath the liquid crystal panel and
supplies light to the liquid crystal panel.

[0015] Other detailed aspects of the present invention are
included in the following detailed description and the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is an exploded perspective view illustrating
the construction of a liquid crystal display according to an
exemplary embodiment of the present invention.

[0017] FIG. 2 is a bottom view illustrating the light-guide
plate and point light source assembly shown in FIG. 1.
[0018] FIG. 3 is a graph illustrating a radiation character-
istic of the point light source shown in FIG. 2.

[0019] FIGS. 4 and 5 are views illustrating modified
examples of the light-guide plate shown in FIG. 2.

[0020] FIG. 6 is a bottom view illustrating a light-guide
plate and a point light source assembly that are included in the
liquid crystal display according to another exemplary
embodiment of the present invention.
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[0021] FIG. 7 is a view illustrating a modified example of
the reflection film for the dark regions shown in FIG. 6.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0022] Features of the present invention, and methods for
achieving them will be apparent to those skilled in the art
from the detailed description of the embodiments together
with the accompanying drawings. The scope of the present
invention is not limited to the embodiments disclosed in the
specification and the present invention can be realized by
various types. It will be understood that when an element or
layer is referred to as being “on,” “connected to” or “coupled
to” another element or layer, it can be directly on, connected
to or coupled to the other element or layer or intervening
elements or layers may be present. In the drawings, like
numbers refer to like elements throughout.

[0023] Hereinafter, a liquid crystal display according to an
embodiment of the present invention will be described in
detail with reference to FIGS. 1 to 5.

[0024] FIG. 1 is an exploded perspective view illustrating
the construction of a liquid crystal display according to an
exemplary embodiment of the present invention.

[0025] Referring to FIG. 1, the liquid crystal display 100
according to an embodiment of the present invention includes
a liquid crystal panel assembly 130, a backlight unit 140, an
upper container 110 and a lower container 160.

[0026] The liquid crystal panel assembly 130 includes a
liquid crystal panel 136, a gate tape carrier package 131, a
data tape carrier package 132 and an integrated printed circuit
board 135, in which the liquid crystal panel 136 contains a
lower display panel 133, an upper display panel 134 and a
liquid crystal layer (not shown) interposed between the two
display panels.

[0027] In detail, the liquid crystal panel 136 contains the
lower display panel 133 including gate lines (not shown), data
lines (not shown), a thin film transistor array, a pixel elec-
trode, and others, and the upper display panel 134 including a
black matrix, a common electrode, and others, in which the
upper display panel 134 is disposed to be opposite to the
lower display panel 133. The liquid crystal panel 136 func-
tions to display image information.

[0028] The gate tape carrier package 131 is connected to
each gate line (not shown) formed on the lower display panel
133, and the data tape carrier package 132 is connected to
each data line (not shown) formed on the lower display panel
133.

[0029] The integrated printed circuit board 135 is equipped
with a plurality of driving elements to process gate driving
signals inputted to the gate tape carrier package 131 and data
driving signals inputted to the data tape carrier package 132.
In other words, the integrated printed circuit board 135 is
connected to the liquid crystal panel 136 and provides image
information to the liquid crystal panel 136.

[0030] The backlight unit 140 includes optical sheets 141, a
light-guide plate 142, a point light source assembly 145 and a
reflection sheet 146.

[0031] Herein, the light-guide plate 142 functions to guide
light provided from the point light source assembly 145 to the
liquid crystal panel 136. The light-guide plate 142 has the
shape of a plate, and is made of a plastic-based transparent
material so as to efficiently guide light. For example, the
light-guide plate 142 may be made of an acrylic resin such as
polymethyl methacrylate (PMMA), polycarbonate or the
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like. When light incident through one side surface of the
light-guide plate 142 reaches an upper or lower surface of the
light-guide plate 142 at an angle greater than a threshold angle
of the light-guide plate 142, the light is not emitted to the
outside and is totally reflected from a corresponding surface
of the light-guide plate 142 to be uniformly transferred
through the inside of the light-guide plate 142.

[0032] The light-guide plate 142 is provided on the upper
and/or lower surface thereof with a diffusion pattern (not
shown) so that light in the light-guide plate 142 can be emitted
to the liquid crystal panel 136 disposed on top of the light-
guide plate 142. The diffusion pattern may be formed on the
lower surface of the light-guide plate 142. That is, light
reflected multiple times in the light-guide plate 142 is
reflected from the diffusion pattern, and is emitted to the
outside through the upper surface ofthe light-guide plate 142.
In order to uniformly maintain the luminance of light output-
ted from the light-guide plate 142 through a front surface
thereof, the diffusion pattern on one surface of the light-guide
plate 142 may be formed to have different sizes and densities
depending on the distance from the point light source assem-
bly 145. The luminance of light outputted through the front
surface can be maintained at a constant level, for example, by
increasing either the density of the diffusion pattern or the
size of the diffusion pattern in a direction away from the point
light source assembly 145.

[0033] While such a diffusion pattern may be formed by
silk screen printing of ink, embodiments of the present inven-
tion are not limited thereby, but a diffusion pattern having the
same operational effect as that ofthe above can be constructed
by forming a fine groove or protrusion on the light-guide plate
142.

[0034] The point light source assembly 145 is disposed at
each of the two opposite sides of the light-guide plate 142. In
such an arrangement structure, in order to enable light to be
uniformly transferred to the entire display screen, it is pre-
ferred that the light-guide plate 142 is formed in a flat type
with a uniform thickness. However, embodiments of the
present invention are not limited to such a shape, and various
shapes of light-guide plates may be employed for the present
invention. The relation between the light-guide plate 142 and
the point light source assembly 145 will be described below in
detail.

[0035] The reflection sheet 146 is installed beneath the
light-guide plate 142, and reflects light, which has been emit-
ted downward from the light-guide plate 142, upward from
the reflection sheet 146. The reflection sheet 146 reflects light,
which has not been reflected from a diffusion pattern formed
on one surface of the light-guide plate 142, back to a light
emitting surface of the light-guide plate 142, thereby reduc-
ing a loss in light incident to the liquid crystal panel 136 and
simultaneously improving the uniformity of light transmitted
through the light emitting surface of the light-guide plate 142.
[0036] The reflection sheet 146 may be made from, for
example, polyethylene terephthalate (PET) or the like, and
one side of the reflection sheet 146 may be coated to form a
diffusion layer including, for example, titanium dioxide and
the like. When titanium dioxide is dried and fixed, it forms a
white surface, thereby not only more uniformly diffusing
light but also providing a predetermined reflection effect.
[0037] The optical sheets 141 are installed on the upper
surface of the light-guide plate 142 so as to diffuse and con-
dense light transferred from the light-guide plate 142. The
optical sheets 141 include a diffusion sheet, a prism sheet, a
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protection sheet, and others. The diffusion sheet is located
between the light-guide plate 142 and the prism sheet, and
disperses light incident from the light-guide plate 142,
thereby preventing light from being partially concentrated.
The prism sheet includes triangular prisms uniformly
arranged on an upper surface thereof. Generally, the prism
sheet includes two sheets, in which the prisms of one sheet
and the prisms of the other sheet are arranged to cross each
other at a predetermined angle, thereby functioning to con-
dense light diffused by the diffusion sheet in a direction
perpendicular to the liquid crystal panel 136. Accordingly,
most of light having passed through the prism sheet travels
vertically, so that a uniform luminance distribution is
obtained on the protection sheet. The protection sheet placed
on the prism sheet functions to diffuse light for making the
distribution of light uniform, as well as to protect the surface
of the prism sheet. The construction of these optical sheets
141 is not limited to the aforementioned construction, but
may be modified depending on the specifications of the liquid
crystal display 100.

[0038] The liquid crystal panel 136 is installed on the pro-
tective sheet and is disposed together with the backlight unit
140 in the lower container 160. The lower container 160
includes sidewalls formed along the edges of the bottom
surface thereof, which function to accommodate and fix the
backlight unit 140 and the liquid crystal panel assembly 130
within the sidewalls, and to prevent the backlight unit 140
including a plurality of sheets from twisting. The integrated
printed circuit board 135 of the liquid crystal panel assembly
130 is bent along an outside surface of the lower container 160
and is disposed on a rear surface of the lower container 160.
Herein, the shape of the lower container 160 may be variously
modified depending on a scheme of accommodating the
backlight unit 140 or liquid crystal panel assembly 130 in the
lower container 160.

[0039] The upper container 110 is disposed to be coupled
with the lower container 160 so as to cover an upper surface
ofthe liquid crystal panel assembly 130 accommodated in the
lower container 160. The upper container 110 includes a
window formed on an upper surface thereof so as to expose
the liquid crystal panel assembly 130 to the outside.

[0040] The upper container 110 may be coupled with the
lower container 160 by means of a hook (not shown). For
example, a hook is provided on an outside surface of the
sidewall of the lower container 160, and a hook insertion hole
(not shown) corresponding to the hook may be formed on a
side surface of the upper container 110. Therefore, as the
upper container 110 is lowered and then coupled with the
lower container 160, the hook provided on the lower con-
tainer 160 is inserted into the hook insertion hole formed on
the upper container 110, thereby coupling the lower container
160 with the upper container 110. In addition, other various
coupling manners may be employed to couple the upper
container 110 to the lower container 160.

[0041] Hereinafter, the relation between the light-guide
plate and the point light source assembly in the liquid crystal
display according to an embodiment of the present invention
will be described with reference to FIGS. 2 and 3. Herein,
FIG. 2 is a bottom view illustrating the light-guide plate and
point light source assembly shown in FIG. 1, and FIG. 3 is a
graph illustrating a radiation characteristic of the point light
source shown in FIG. 2.

[0042] Referring to FIG. 2, the point light source assembly
145 functions to supply light to the liquid crystal panel, which
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is a passive light-emitting device. The point light source
assembly 145 includes a plurality of point-light-source ele-
ments 143 and a support substrate 144, on which the point
light sources elements 143 are disposed.

[0043] The point-light-source elements 143 are fixedly dis-
posed in a constant interval on one surface of the support
substrate 144 through a contact terminal (not shown). Such a
support substrate 144 may be formed in the shape of a long
square plate. For example, the support substrate 144 may
include a printed circuit board (PCB) or flexible printed cir-
cuit board (FPC).

[0044] The point light source element 143 includes a light-
emitting element which directly emits light. For example, the
point light source element 143 may include a light to emitting
diode (LED), an incandescent lamp, a halogen incandescent
lamp, and others. An LED having excellent color reproduc-
ibility and a low power consumption characteristic may be
used as the point light source element 143. The point light
source element 143 includes a frame (not shown) and a light
emitting chip for red, green and blue, and is equipped in the
frame. The red light, green light and blue light emitted from
these light emitting chips are mixed to produce white light.
[0045] Inthis case, as shown in FIG. 3, it can be understood
that the greater the emitting angle of light emitted from the
point light source element 143 is, the lower the relative lumi-
nance. For example, when the light emitting angle is about 60
degrees, a luminance of about 60% of light emitted to the
front side can be obtained.

[0046] Therefore, as shown in FIG. 2, when the plurality of
point-light-source elements 143 are used as a light source,
dark regions “A” and light regions “B” can appear in the edge
portion of one surface of the light-guide plate 142, which is
adjacent to the point light source assembly 145. That is, in the
edge portion of one side of the light-guide plate 142, the light
regions “B” are formed at regions corresponding to the point-
light-source elements 143, and dark regions “A” are formed at
regions corresponding to positions between the point-light-
source elements 143. In order to prevent a luminance differ-
ence due to these light regions “B” and dark regions “A”, the
diffusion pattern 150 is densely formed so as to have a high
density with respect to the regions corresponding to the dark
regions “A” in one side of the light-guide plate 142. In con-
trast, with respect to the regions corresponding to the light
regions “B” in one side of the light-guide plate 142, the
diffusion pattern 150 is sparsely formed so as to have a low
density.

[0047] Therefore, although the dark regions “A” of the
light-guide plate 142 are provided with a relatively small
amount of light from the point-light-source elements 143, it is
possible to increase light diffusion efficiency toward the
upper surface of the light-guide plate 142 by forming the
diffusion pattern 150 of a relatively high density on the dark
regions “A”. In addition, although the light regions “B” of the
light-guide plate 142 are provided with a relatively large
amount of light from the point-light-source elements 143, it is
possible to decrease a light diffusion efficiency toward the
upper surface of the light-guide plate 142 by forming the
diffusion pattern 150 of a relatively low density on the light
regions “B”. Therefore, it is possible to prevent the dark
regions “A” and light regions “B” from appearing, by uni-
formly maintaining the luminance of light which is output
from the edge portion of one side of the light-guide plate 142
adjacent to the point light source assembly 145 toward the
upper surface of the light-guide plate 142.
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[0048] Hereinafter, various modified examples of the light-
guide plate according to an embodiment of the present inven-
tion will be described with reference to FIGS. 4 and 5. FIGS.
4 and 5 are views illustrating modified examples of the light-
guide plate shown in FIG. 2.

[0049] AsshowninFIG. 4, itis possible to further decrease
the light diffusion efficiency toward the upper surface of the
light-guide plate 142 by removing the diffusion pattern 150
from the light regions “B” of the light-guide plate 142 corre-
sponding to the point-light-source elements 143.

[0050] In addition, as shown in FIG. 5, it is possible to
remove the diffusion pattern 150 of the dark regions “A” of
the light-guide plate 142 corresponding to positions between
to the point-light-source elements 143, as well as the diffu-
sion pattern 150 of the light regions “B” of the light-guide
plate 142 corresponding to the point-light-source elements
143. In this case, the luminance is decreased with respect to
the edge portion of one side of the light-guide plate 142
adjacent to the point light source assembly 145, so that it is
possible to prevent the dark regions “A” and light regions “B”
from appearing.

[0051] Herein, a width “D1” of the diffusion pattern 150
removed from one side portion, that is, a width “D1” of the
edge portion of one side of the light-guide plate 142, in which
there is no diffusion pattern 150, may be equal to or greater
than an interval “D2” between the point-light-source ele-
ments 143. For example, when the interval “D2” between the
point-light-source elements 143 is within a range of 4 to 5
mm, the width “D1” of the removed portion in the diffusion
pattern 150 may be 4 to 6 mm.

[0052] Hereinafter, a liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIGS. 6 and 7. FIG. 6 is a
bottom view illustrating a light-guide plate and a point light
source assembly which are included in the liquid crystal
display according to another exemplary embodiment of the
present invention. For convenience of description, compo-
nents having the same functions as those shown in FIGS. 1 to
5 according to aforementioned embodiment of the present
invention are indicated with the reference numerals, a
detailed description thereof will be omitted.

[0053] That is, as shown in FIG. 6, in order to increase the
luminance of the dark regions “A”, reflection films 200 for
dark regions are provided at side portions of the light-guide
plate 142 corresponding to the positions between the point-
light-source elements 143. The reflection films 200 for dark
regions reflect light emitted from the inside of the light-guide
plate 142 through the side portions of the light-guide plate
142 adjacent to the dark regions “A”, back to the inside of the
light-guide plate 142, so that the light is emitted to the top of
the light-guide plate 142 through the diffusion pattern 150
formed at the dark regions “A”, thereby increasing the lumi-
nance of the dark regions “A”.

[0054] The reflection films 200 for dark regions may be
made from, for example, polyethylene terephthalate (PET) or
the like, and one side of the reflection films 200 may be coated
to form a diffusion layer including, for example, titanium
dioxide and the like. When titanium dioxide is dried and fixed,
it forms a white surface having a shape of frost, thereby not
only more uniformly diffusing light but also providing a
predetermined reflection effect.
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[0055] Hereinafter, an embodiment of the present invention
will be described with reference to FIG. 7. FIG. 7 is a view
illustrating a modified example of the reflection film for dark
regions shown in FIG. 6.

[0056] As shown in FIG. 7, in order to increase the lumi-
nance of the dark regions “A”, reflection films 200 for dark
regions are provided on portions of the support substrate 144
corresponding to the positions between the point-light-source
elements 143. In this case, light, which is emitted from the
inside of the light-guide plate 142 through the side portions of
the light-guide plate 142 adjacent to the dark regions “A”, is
reflected back to the inside of the light-guide plate 142 by the
reflection films 200 for the dark provided on the support
substrate 144, so that the light is emitted to the top of the
light-guide plate 142 through the diffusion pattern 150
formed at the dark regions “A”, thereby increasing the lumi-
nance of the dark regions “A”.

[0057] While the embodiments of the present invention
shown in FIGS. 6 and 7 describe an example in which the
diffusion pattern 150 is uniformly formed in the edge portion
of one side of the light-guide plate 142 adjacent to the point
light source assembly 145, embodiments of the present inven-
tion is not limited thereto. That is, an embodiment of the
present invention may be constructed by combining the
reflection films 200 for dark regions and the light-guide plate
142 having the diffusion pattern 150 formed thereon, which is
described with reference to FIGS. 1to 5.

[0058] As described above, the various embodiments of the
present invention can be achieved by using the liquid crystal
display including a flat type of light-guide plate which con-
tains a point light source assembly on each of the two opposite
sides thereof. In addition, the embodiments of the present
invention can be identically applied to a liquid crystal display
including a wedge type light-guide plate which contains a
point light source assembly on one side thereof.

[0059] As described above, according to the backlight unit
and the liquid crystal display having the same based on an
embodiment of the present invention, dark regions corre-
sponding to positions between point-light-source elements
can be substantially removed by changing a diffusion pattern
formed on one side of the light-guide plate adjacent to the
point light source assembly, thereby achieving a substantially
uniform luminance over the entire display screen.

[0060] Although exemplary embodiments of the present
invention has been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims. Therefore, it should be appreciated
that the embodiments described above are not limitative, but
only illustrative.

What is claimed is:

1. A backlight unit comprising:

a light-guide plate for guiding incident light and having
diffusion patterns for emitting light upward, the diffu-
sion patterns being formed on at least one of upper and
lower surfaces of the light-guide plate; and

a point light source assembly disposed on at least one side
portion of the light-guide plate, the point light source
assembly comprising a plurality of point-light-source
elements and a support substrate, wherein the point-
light-source elements are disposed on the support sub-
strate and supply the light to the light-guide plate,
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wherein at least one edge portion of one surface of the
light-guide plate adjacent to the point light source
assembly comprises a first region corresponding to the
point-light-source elements and a second region corre-
sponding to a position between the point-light-source
elements, and the diffusion patterns are not formed on
the first region of the edge portion of the surface of the
light-guide plate.

2. The backlight unit of claim 1, wherein a width of the
edge portion of the surface of the light-guide plate is equal to
or greater than an interval between adjacent point-light-
source elements, and

wherein a direction of the width is perpendicular to a direc-
tion of the interval.

3. The backlight unit of claim 1, wherein a width of the
edge portion of the surface of the light-guide plate is within
the range of about 4 to 6 mm.

4. The backlight unit of claim 1, wherein an interval
between adjacent point-light-source elements is within the
range of about 4 to 5 mm.

5. The backlight unit of claim 1, further comprising a
reflection film for the second region disposed between the
point-light-source elements, wherein the reflection film for
the second region reflects the light emitted from a side portion
of the light-guide plate back to the light-guide plate.

6. The backlight unit of claim 5, wherein the reflection film
for the second region is formed on a side portion of the
light-guide plate corresponding to the position between the
point-light-source elements.

7. The backlight unit of claim 5, wherein the reflection film
for the second region is formed on the support substrate
corresponding to the position between the point-light-source
elements.

8. A liquid crystal display comprising:

a liquid crystal panel for displaying image information;

and

abacklight unit located beneath the liquid crystal panel for
supplying light to the liquid crystal panel,

wherein the backlight unit comprises,

a light-guide plate for guiding incident light and having
diffusion patterns for emitting light upward, the diffu-
sion patterns being formed on at least one of upper and
lower surfaces of the light-guide plate; and
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a point light source assembly disposed on at least one side
portion of the light-guide plate, the point light source
assembly comprising a plurality of point-light-source
elements and a support substrate, wherein the point-
light-source elements are disposed on the support sub-
strate and supply the light to the light-guide plate,

wherein at least one edge portion of one surface of the
light-guide plate adjacent to the point light source
assembly comprises a first region corresponding to the
point-light-source elements and a second region corre-
sponding to a position between the point-light-source
elements, and the diffusion patterns are not formed on
the first region of the edge portion of the surface of the
light-guide plate.

9. The liquid crystal display of claim 8, wherein a width of
the edge portion of the surface of the light-guide plate is equal
to or greater than an interval between adjacent point-light-
source elements, and

wherein a direction of the width is perpendicular to a direc-
tion of the interval.

10. The liquid crystal display of claim 8, wherein a width of
the edge portion of the surface of the light-guide plate is
within the range of about 4 to 6 mm.

11. The liquid crystal display of claim 8, wherein an inter-
val between adjacent point-light-source elements is within
the range of about 4 to 5 mm.

12. The liquid crystal display of claim 8, wherein the back-
light unit further comprises a reflection film for the second
region disposed between the point-light-source elements,
wherein the reflection film for the second region reflects the
light emitted from a side portion of the light-guide plate back
to the light-guide plate.

13. The liquid crystal display of claim 12, wherein the
reflection film for the second region is formed on a side
portion of the light-guide plate corresponding to the position
between the point-light-source elements.

14. The liquid crystal display of claim 12, wherein the
reflection film for the second region is formed on the support
substrate corresponding to the position between the point-
light-source elements.

Ed sk sk sk Ed



THMBW(EF)

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

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
£ %X

H A2 FF 30k
SERaERE

BEG®F)

—MATHESRETHENEXET , HEBERNERR EXUAEFGS
MRE , 8fF  $XR , ATEISAFXAHAERRATA LRAXNEHE
R, EBHEREAEEATNED - LS KRN T RE; QOEFRAH
REESARNED —MIERS £, RURAHFSES NIRRT
MXEER , HPARIXFRTHARREEEER AR RHELES K
R KSR —NMRENEQLSARAFABHNLERr BN T KK
RTARNE—XBENNETRAFRBNCENE -XE, Rk, 7
PUE-—XBERLE - XAESNZEN AR BHER,

patsnap
EXeaMEEHRNERE RS

US20110255032A1 NI (»&E)B 2011-10-20

US13/172433 RiEH 2011-06-29

HA YOUNG SUK

HA YOUNG SUK

=EDISPLAY CO., LTD.

HA YOUNG SUK

HA, YOUNG SUK

GO02F1/13357 F21V7/22

G02B6/0031 G02B6/0043 G02F1/133504 G02B6/0068 G02B6/0055 G02B6/0061

1020060109499 2006-11-07 KR

uS8337067

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/92a9e2c6-f88c-4104-8d09-9842b7110b96
https://worldwide.espacenet.com/patent/search/family/039359565/publication/US2011255032A1?q=US2011255032A1
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=%2220110255032%22.PGNR.&OS=DN/20110255032&RS=DN/20110255032

