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sheet; and at least one sheet holder disposed at a bottom part
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

TECHNICAL FIELD

This document relates to a backlight unit and a liquid
crystal display device having the same.

BACKGROUND ART

Liquid crystal display device, which is a passive display
device, comprises a backlight unit installed under a liquid
crystal panel.

Backlight unit comprises a light source, an optical sheet, a
frame, a bottom cover, etc. in a single module form and can
provide light to a liquid crystal panel.

In the backlight unit, the light source receives a voltage
from an external driving power source and emits light, how-
ever, can emit a heat incidentally. The heat emitted from the
light source causes a thermal expansion of the optical sheet
adjacent to the light source.

In consideration of the thermal expansion of the optical
sheet, a frame surrounding an edge portion of the optical sheet
can be spaced a predetermined distance apart from the optical
sheet.

DISCLOSURE OF INVENTION
Technical Problem

The optical sheet may be partially subjected to non-uni-
form thermal expansion because a heat emitted from the light
source may be non-uniform at each part of the optical sheet.

This leads to occurrence of a deformation of the optical
sheet caused by a heat emitted from the light source. For
example, wrinkles may occur.

Technical Solution

An aspect of this document is to provide a backlight unit
and liquid crystal display device comprising the backlight
unit capable of preventing a deformation of optical sheet and
capable of improving the quality

In an aspect, a backlight unit comprises a light source, an
optical sheet where light from the light source is incident, a
frame surrounding an edge portion of the optical sheet, and at
least one sheet holder disposed at a bottom part of the frame
facing the optical sheet.

Inanother aspect, aliquid crystal display device, comprises
a light source, an optical sheet where light emitted from the
light source is incident, a frame surrounding an edge portion
of the optical sheet, at least one sheet holder disposed at a
bottom part of the frame facing the optical sheet and a liquid
crystal display panel disposed on the frame.

Advantageous Effects

This document is to provide a backlight unit and liquid
crystal display device comprising the backlight unit capable
of preventing a deformation of optical sheet and capable of
improving the quality

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view illustrating a con-
struction of a backlight unit in accordance with an exemplary
embodiment of the present invention.
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FIG. 2 is a cross section taken along line II-1I' of FIG. 1;

FIGS. 3 to 9 are views illustrating a sheet holder in detail in
accordance with an exemplary embodiment of the present
invention;

FIG. 10 is an exploded perspective view illustrating a con-
struction of a backlight unit in accordance with an exemplary
embodiment of the present invention;

FIG. 11 is across section taken along line VIII-VIIT of FIG.
10;

FIG. 12 is an exploded perspective view illustrating a con-
struction of a liquid crystal display device in accordance with
an exemplary embodiment of the present invention; and

FIG. 13 is a cross section taken along line X-X' of FIG. 12.

BEST MODE FOR CARRYING OUT THE
INVENTION

FIG. 1 is an exploded perspective view illustrating a con-
struction of a backlight unit in accordance with an exemplary
embodiment of the present invention. FIG. 2 is a cross section
taken along line II-II' of FIG. 1.

FIGS. 1 and 2 show an edge type backlight unit. However,
this is to describe a backlight unit according to an exemplary
embodiment of the present invention and hence, is not
intended to limit the scope of the present invention.

Referring to FIGS. 1 and 2, the backlight unit 110 can be
comprised in a liquid crystal display device. The backlight
unit 110 can provide light to a liquid crystal panel comprised
in the liquid crystal display device.

The backlight unit 110 can comprise a light source 120, an
optical sheet 130, a frame 140, and a sheet holder 150a. The
backlight unit 110 can further comprise a bottom cover 160,
a reflector plate 170, and a light guide plate 180.

The light source 120 can receive a voltage applied from an
external driving power source, generating and emitting light.

The light source 120 can be formed one or more at one side
of the light guide plate 180 along an X-axis direction that is a
long-axis direction of the light guide plate 180, or can be
formed one or more at each of both sides of the light guide
plate 180 along the X-axis direction. Light emitted from the
light source 120 can be directly incident inside the light guide
plate 180, or can be incident inside the light guide plate 180
after being reflected from a light source housing 122.

The light source 120 can be at least one of, but not limited
to, Cold Cathode Fluorescent Lamp (CCFL), Hot Cathode
Fluorescent Lamp (HCFL), External Electrode Fluorescent
Lamp (EEFL), and Light Emitting Diode (LED)

The optical sheet 130 is disposed over the light guide plate
180, and can improve optical characteristics of the light, for
example, a luminance and a viewing angle, by diffusing and
concentrating light emitted from the light source 120.

For example, the optical sheet 130 can be configured to
have a structure where a diffuser sheet 132, a first prism sheet
134, and a second prism sheet 136 are laminated in regular
sequence. However, this is not intended to limit the scope of
the present invention since the number of the optical sheet 130
can be different depending on a specification of the backlight
unit 110. For example, a protector sheet or a reflective polar-
ization film can be additionally disposed over the second
prism sheet 136. The optical sheet 130 can be configured with
one or more sheets. A laminated sequence of the optical sheet
130 is not also limited to the above.

The frame 140 is formed in an approximately square shape,
and can be disposed in the outermost of constituent elements
of the backlight unit 110 to surround an edge portion of the
optical sheet 130. The frame 140 can be combined with the
bottom cover 160 in a top down manner.
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The frame 140 can be formed of, for example, polycarbon-
ate through injection molding, but this is not intended to limit
the scope of the present invention. For example, the frame 140
can be at least one of epoxy, polyurethane, and polyacrylate.

The sheet holder 150a can be disposed at a bottom part of
the frame 140 facing the optical sheet 130. The sheet holder
150a is formed along a long-axis or short-axis edge portion of
the frame 140, and can be formed one or more. The sheet
holder 150a can hold the optical sheet 130 by pressing the
optical sheet 130 in Z-axis direction. Specifically, the sheet
holder 150a can hold the second prism sheet 136 disposed in
the uppermost of the optical sheet 130. Of the optical sheet
130, the diffuser sheet 132 and the first prism sheet 134
disposed under the second prism sheet 136 are not in direct
contact with the sheet holder 1504, but can be held as the sheet
holder 1504 presses the second prism sheet 136.

The sheet holder 150a can hold the optical sheet 130,
preventing a deformation of the optical sheet 130 caused by a
heat radiated from the light source 120. For example,
wrinkles, etc. can be prevented.

The sheet holder 1504 will be described in more detail with
reference to FIGS. 3 and 9.

FIG. 3 is a view illustrating a sheet holder in detail in
accordance with an exemplary embodiment of the present
invention. FIG. 3 shows an example in which the sheet holder
is formed along a long-axis edge portion of the optical sheet.
The sheet holder can be formed along a long-axis or short-
axis edge portion of the optical sheet. A case where the sheet
holder is formed along the short-axis edge portion of the
optical sheet is similar with a case where the sheet holder is
formed along the long-axis edge portion of the optical sheet.
Hence, a detailed description of the case where the sheet
holder is formed along the short-axis edge portion of the
optical sheet will be omitted. FIGS. 3 and 4 show only the
second prism sheet disposed in the uppermost of the optical
sheet for description convenience.

Referring to FIGS. 3 and 4, the sheet holder 150a can be
formed integrally with the frame 140. The sheet holder 150a
can be additionally formed of the same material of the frame
140 at the time of injection molding of the frame 140 because
the frame 140 can be formed through injection molding.

The backlight unit can have the sheet holder 1504 of a dot
type, but this is not intended to limit the scope of the present
invention. In detail, the backlight unit can also have a different
type of sheet holder including a bar type sheet holder 1505.
The bar type sheet holder 1505 and the dot type sheet holder
1504 all are to prevent a deformation of the optical sheet, and
are merely different in shape only. Thus, only the dot type
sheet holder will be described below. This description is
identically applicable also to the optical sheet with the bar
type sheet holder.

The sheet holder 150a can be formed one or more at a
bottom part of the frame 140 facing an edge portion of the
second prism sheet 136 along an X-axis direction that is a
long-axis direction of the second prism sheet 136.

The sheet holder 150a can get in contact with a long-axis
edge portion of the second prism sheet 136 discontinuously or
continuously. For example, the sheet holder 150a can get in
contact with the long-axis edge portion of the second prism
sheet 136 by point contact or line contact.

A shape of the sheet holder 150a can be at least one of a
semisphere, a semiellipsoid, and a polyhedron, but this is not
intended to limit the scope of the present invention.

A height (H) of the sheet holder 150a can be within a range
ofabout 100 um to 800 um, in more detail, 150 pum to 400 pm.
In a case where the height (H) of the sheet holder 150a is 100
wm or more, a foreign substance can be prevented to the
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maximum from being introduced between the frame 140 and
the second prism sheet 136 through between the sheet holder
1504 within limits in which a deformation ofthe second prism
sheet 136 caused by a heat can be prevented. Also, in a case
where the height (H) of the sheet holder 150a is 800 pm or
less, a deformation of the second prism sheet 136 can be
suppressed to the maximum within limits in which a foreign
substance can be prevented from being introduced between
the frame 140 and the second prism sheet 136 through
between the sheet holder 150a.

The height (H) of the sheet holder 1504 can be constant
along the long-axis edge portion of the second prism sheet
136 within the above range.

An interval (Ls) between the sheet holders 150a can be
about 0.01 to 0.1 times, in more detail, 0.02 to 0.05 times of a
long-axis length (Lx) of the frame 140. This is to effectively
prevent a deformation of the second prism sheet 136 by get-
ting the interval (Ls) between the sheet holders 150a to be
within the above range, because the sheet holder 150a does
not get in continuous contact with the second prism sheet 136.

The interval (Ls) between the sheet holders 150a can be
constant along the long-axis edge portion of the second prism
sheet 136 within the above range.

As described above, the sheet holder 150a is disposed
between the frame 140 and the optical sheet 130 such that it
can hold the optical sheet 130 by pressing the second prism
sheet 136 disposed in the uppermost of the optical sheet 130.
This leads to preventing a deformation of the optical sheet
130 caused by a heat, improving a display quality of the
backlight unit 110 and the liquid crystal display device com-
prising the backlight unit 110.

FIGS. 5 and 6 are views illustrating a sheet holder in detail
according to an exemplary embodiment of the present inven-
tion. FIGS. 5 and 6 show an example in which the sheet holder
is formed along a long-axis edge portion of a frame. The sheet
holder can be formed along a long-axis or short-axis edge
portion of the frame. A case where the sheet holder is formed
along the short-axis edge portion of the frame is similar with
a case where the sheet holder is formed along the long-axis
edge portion of the frame. Hence, a detailed description of the
case where the sheet holder is formed along the short-axis
edge portion of the frame will be omitted. The sheet holder
shown in FIGS. 5 and 6 is identical with the sheet holder
shown in FIGS. 3 and 4 excepting that its height is variable
depending on position. Thus, a repeated description will be
omitted, and its feature only will be described. FIGS. 5 and 6
show only a second prism sheet disposed in the uppermost of
an optical sheet for description convenience.

Referring to FIGS. 5 and 6, a height (H) of the sheet holder
1504 according to an exemplary embodiment of the present
invention can be within a range of about 100 um to 800 um, in
detail, 150 pm to 400 um.

The height (H) of the sheet holder 150a is variable depend-
ing on a long-axis edge portion of the prism within the above
range. For example, the height (H) of the sheet holder 150a
can become greater within the above range as the sheet holder
goes from terminal end of the frame’s edge portions toward
the center part thereof, but this is not intended to limit the
scope of the present invention.

By varying the height (H) of the sheet holder 150a as
above, a deformation of the optical sheet can be effectively
prevented when the optical sheet is partially subjected to
non-uniform thermal expansion.

FIGS. 7 and 8 are views illustrating a sheet holder in detail
according to an exemplary embodiment of the present inven-
tion. FIGS. 7 and 8 show an example in which the sheet holder
is formed along a long-axis edge portion of a frame. The sheet
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holder can be formed along a long-axis or short-axis edge
portion of the frame. A case where the sheet holder is formed
along the short-axis edge portion of the frame is similar with
a case where the sheet holder is formed along the long-axis
edge portion of the frame. Hence, a detailed description of the
case where the sheet holder is formed along the short-axis
edge portion of the frame will be omitted. The sheet holder
shown in FIGS. 7 and 8 is identical with the sheet holder
shown in FIGS. 3 and 4 excepting that an interval between the
sheet holders is variable depending on position. Thus, a
repeated description will be omitted, and its feature only will
be described. FIGS. 7 and 8 show only a second prism sheet
disposed in the uppermost of an optical sheet for description
convenience.

Referring to FIGS. 7 and 8, an interval (Ls) between the
sheet holders 150a can be about 0.01 to 0.1 times, in more
detail, 0.02 to 0.05 times of a long-axis length (Lx) of the
frame 140.

The interval (Ls) between the sheet holders 150a is vari-
able along a long-axis edge portion of the frame within the
above range. For example, the length (Ls) between the sheet
holders 150a can become greater within the above range as
the sheet holder goes from terminal end of the frame’s edge
portion toward the center part thereof, but this is not intended
to limit the scope of the present invention.

By varying the length (Ls) between the sheet holders 150a
as above, a deformation of the optical sheet can be effectively
prevented when the optical sheet is partially subjected to
non-uniform thermal expansion.

FIG. 9 is a view illustrating a sheet holder in detail accord-
ing to an exemplary embodiment of the present invention.
FIG. 9 shows a case where the sheet holder is formed along a
long-axis edge portion of a frame. The sheet holder can be
formed along a long-axis or short-axis edge portion of the
frame. A case where the sheet holder is formed along the
short-axis edge portion of the frame is similar with a case
where the sheet holder is formed along the long-axis edge
portion of the frame. Hence, a detailed description of the case
where the sheet holder is formed along the short-axis edge
portion of the frame will be omitted. The sheet holder shown
in FIG. 9 is identical with the above description excepting that
the sheet holder is attached to the frame by an adhesive
member. Thus, a repeated description will be omitted, and its
feature only will be described. FIG. 9 shows only a second
prism sheet disposed in the uppermost of an optical sheet for
description convenience.

Referring to FIG. 9, the sheet holder 150¢ according to an
exemplary embodiment of the present invention can be
attached to the frame 140 by the adhesive member 152, for
example, an adhesive and a both-sided adhesive tape. A sub-
stance of the sheet holder 150¢ can be identical or different
from a substance of the frame 140. In detail, the substance of
the sheet holder 150¢ can be at least one of epoxy, polyure-
thane, polycarbonate, and polyacrylate.

The height (H) of the sheet holder 150¢ can be within a
range of about 100 um to 800 pm, in more detail, 150 pm to
400 um. The height (H) of the sheet holder 150¢ is constant or
variable depending on the long-axis edge portion of the prism
within the above range.

The interval (Ls) between the sheet holders 150¢ can be
about 0.01 to 0.1 times, in more detail, 0.02 to 0.05 times of
the long-axis length (Lx) of the frame 140. The interval (Ls)
between the sheet holders 150c¢ is constant or variable along
the long-axis edge portion of the frame within the above
range.

Referring again to 1 and 2, the bottom cover 160 can
comprise a bottom part 162 and a side part 164 formed to
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extend from the bottom part 162, providing a housing space.
The housing space can house the light source 120 and the
optical sheet 130. Also, the bottom cover 160 can house the
reflector plate 170 and the light guide plate 180 in the housing
space. Thereflector plate 170 is disposed under the light guide
plate 180 and can upwardly reflect light emitted downwardly
via the light guide plate 180 among light emitted from the
light source 120.

The light guide plate 180 is disposed to face the light source
120 and can guide light incident from the light source 120
such that the light can be emitted upwardly.

FIG. 10 is an exploded perspective view illustrating a con-
struction of a backlight unit in accordance with an exemplary
embodiment of the present invention. FIG. 11 is a cross sec-
tion taken along line VIII-VIII' of FIG. 10.

FIGS. 10 and 11 show a direct type backlight unit. How-
ever, this is to describe a backlight unit according to an exem-
plary embodiment of the present invention, hence, is not
intended to limit the scope of the present invention. The
backlight unit shown in FIGS. 10 and 11 is similar with the
backlight unit shown in FIGS. 1 and 2 excepting that a dis-
position of the light source is different. Thus, a repeated
description will be omitted, and its feature only will be
described.

Referring to FIGS. 10 and 11, the backlight unit 210
according to an exemplary embodiment of the present inven-
tion can be comprised in a liquid crystal display device. The
backlight unit 210 can provide light to a liquid crystal panel
comprised in the liquid crystal display device.

The backlight unit 210 can comprise a light source 220, an
optical sheet 230, a frame 240, and a sheet holder 250a. The
backlight unit 210 can further comprise a bottom cover 260,
a reflector plate 270, and a diffuser plate 280.

The light source 220 can receive a voltage applied from an
external driving power source, generating and emitting light.
The light source 220 can be formed one or more under the
diffuser plate 280. Light emitted from the light source 220 can
be directly incident on the diffuser plate 280.

The optical sheet 230 is disposed over the diffuser plate
280, and can improve optical characteristics of the light, for
example, a luminance and a viewing angle by diffusing and
concentrating light emitted from the light source 220.

For example, the optical sheet 230 can be configured to
have a structure where three sheets, i.e., a diffuser sheet 232,
a first prism sheet 234, and a protective sheet 236 are lami-
nated in regular sequence. However, this is not intended to
limit the number and a laminated sequence of the optical sheet
230. And 236 can be not the protective sheet, but a brightness
enhancement sheet.

The frame 240 is formed in an approximately square shape,
and can be disposed in the outermost of constituent elements
of the backlight unit 210 to surround an edge portion of the
optical sheet 230.

The sheet holder 250a can be disposed at a bottom part of
the frame 240 facing the optical sheet 230. The sheet holder
250a is formed along a long-axis or short-axis edge portion of
the frame 240, and can be formed one or more. The sheet
holder 250a can hold the optical sheet 230, specifically, the
second prism sheet 236 disposed in the uppermost of the
optical sheet 230 by pressing the optical sheet 230 in Z-axis
direction.

The sheet holder 250a can prevent a deformation of the
optical sheet 230 caused by a heat radiated from the light
source 220 as holding the optical sheet 230. For example,
wrinkles, etc. can be prevented. As a result, a display quality
of the backlight unit 210 and the liquid crystal display device
comprising the backlight unit 210 can be improved.



US 8,228,459 B2

7

The diffuser plate 280 is disposed between the light source
220 and the optical sheet 230 and can upwardly diffuse light
incident from the light source 220.

FIG. 12 is an exploded perspective view illustrating a con-
struction of a liquid crystal display device in accordance with
anexemplary embodiment of the present invention. FIG. 13 is
a cross section taken along line XX' of FIG. 12.

FIGS. 12 and 13 show the backlight unit shown in FIGS. 1
and 2 as a backlight unit of the liquid crystal display device.
However, this is to describe the liquid crystal display device
comprising the backlight unit according to an exemplary
embodiment of the present invention and hence, is not
intended to limit the scope of the present invention. Thus, the
liquid crystal display device comprising the backlight unit
shown in FIGS. 10 and 11 makes no difference. The backlight
unit shown in FIGS. 12 and 13 is the same as described above.
Hence, a repeated description will be omitted and its feature
only will be described.

Referring to FIGS. 12 and 13, the liquid crystal display
device 300 displays an image using electro optic characteris-
tics of liquid crystal.

The liquid crystal display device 300 can comprise a back-
light unit 110 and a liquid crystal panel 310.

The backlight unit 110 can be installed under a liquid
crystal panel 310 and can provide light to the liquid crystal
panel 310.

The backlight unit 110 can comprise a light source 120, an
optical sheet 130, a frame 140, and a sheet holder 150a. The
backlight unit 110 can further comprise a bottom cover 160,
a reflector plate 170, and a light guide plate 180.

The liquid crystal panel 310 is disposed over the frame 140
and can be fixed by a top cover 320 combined with a bottom
cover 160 in a top down manner.

The liquid crystal panel 310 can display an image using
light radiated from the light source 120 of the backlight unit
110.

The liquid crystal panel 310 can comprise a color filter
substrate 312 and a thin film transistor substrate 314 that face
each other, interposing a liquid crystal.

The color filter substrate 312 can realize acolor of an image
displayed through the liquid crystal panel 310.

The color filter substrate 312 can comprise a color filter
array formed as a thin film on a transparent substrate, for
example, red/green/blue color filters. An upper polarization
plate can be disposed over the color filter substrate 312.

The thin film transistor substrate 314 can electrically con-
nect with a printed circuit board 318 where a plurality of
circuit parts are mounted through a driving film 316. The thin
film transistor substrate 314 applies a driving voltage from the
printed circuit board 318 to a liquid crystal in response to a
driving signal from the printed circuit board 318.

The thin film transistor substrate 314 can comprise a thin
film transistor and a pixel electrode formed as a thin film on a
different substrate of a transparent material such as glass or
plastic.

A lower polarization plate can be attached to a bottom part
of the thin film transistor substrate 314.

The invention claimed is

1. A backlight unit, comprising:

a light source;

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

and

at least one sheet holder coupled to the frame and in contact

with a top surface of the optical sheet.

2. The backlight unit of claim 1, wherein the sheet holder is
either a bar type or a dot type.
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3. The backlight unit of claim 1, wherein the sheet holder
extends from a portion of the frame that at least partially
overlaps the optical sheet, the sheet holder extending in a
direction toward the top surface of the optical sheet to contact
the top surface of the optical sheet.

4. The backlight unit of claim 1, wherein the sheet holder is
made at least one of epoxy, polyurethane, polycarbonate, or
polyacrylate.

5. The backlight unit of claim 2, wherein a shape of the
sheet holder of the dot type is at least one of a semisphere, a
semiellipsoid, or a polyhedron.

6. A backlight unit of comprising:

a light source:,

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

and

at least one sheet holder coupled to the frame, wherein a

height of the sheet holder is substantially 100 to 800 um.

7. The backlight unit of claim 1, wherein a height of the
sheet holder is substantially constant.

8. The backlight unit of claim 7, wherein a height of the
sheet holder changes over a length of the frame.

9. A backlight unit comprising:

a light source;

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

and

a plurality of sheet holders coupled to the frame and facing

the optical sheet,

wherein an interval between the sheet holders is substan-

tially 0.01 to 0.1 times a length of the frame.

10. The backlight unit of claim 1, further comprising:

a plurality of sheet holders coupled to the frame,

wherein an interval between the sheet holders is substan-

tially constant.

11. A backlight unit comprising:

a light source;

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

and

a plurality of sheet holders coupled to the frame, wherein

intervals between adjacent ones of the sheet holders
change over a length of the frame.

12. A liquid crystal display device, comprising:

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

at least one sheet holder coupled to the frame and in contact

with a top surface of the optical sheet; and

a liquid crystal display panel coupled to the frame.

13. The liquid crystal display device of claim 12, wherein
the sheet holder is either a bat type or a dot type.

14. The liquid crystal display device of claim 12, wherein
the sheet holder extends from a portion of the frame that at
least partially overlaps the optical sheet, the sheet holder
extending in a direction toward the top surface of the optical
sheet to contact the top surface of the optical sheet.

15. The liquid crystal display device of claim 12, wherein
the sheet holder is made at least one of epoxy, polyurethane,
polycarbonate, or polyacrylate and is attached at the frame.

16. The liquid crystal display device of claim 13, wherein
a shape of the sheet holder of the dot type is at least one of a
semisphere, a semiellipsoid, or a polyhedron.

17. A liquid crystal display device comprising:

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;

at least one sheet holder coupled to the frame and facing the

optical sheet and
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aliquid crystal display panel coupled to the frame, wherein aliquid crystal display panel coupled to the frame, wherein
a height of the sheet holder is substantially 100 to 800 intervals between adjacent ones of the sheet holders is
pm. substantially 0.01 to 0.1 times a length of the frame.
18. The liquid crystal display device of claim 12, wherein 20. The liquid crystal display device of claim 12, further
a height of the sheet holders is substantially constant. 5 comprising:

a plurality of sheet holders,
wherein an interval between the sheet holders is substan-
tially constant.

19. A liquid crystal display device comprising:

an optical sheet to pass light from the light source;

a frame surrounding an edge portion of the optical sheet;
a plurality of sheet holders coupled to the frame; and LI T B
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